
 

HC 171 
[Incorporating HC 1739-i, ii, iii and iv, Session 2010–12] 

Published on 20 September 2012 
by authority of the House of Commons 
London: The Stationery Office Limited 

£ . 0    

House of Commons 

Environmental Audit 
Committee  

Protecting the Arctic  

Second Report of Session 2012–13   

Volume I: Report, together with formal 
minutes, oral and written evidence 

Additional written evidence is contained in 
Volume II, available on the Committee website 
at www.parliament.uk/eacom   

Ordered by the House of Commons 
to be printed 12 September 2012 
 

24 5



 

 

Environmental Audit Committee  

The Environmental Audit Committee is appointed by the House of Commons to 
consider to what extent the policies and programmes of government 
departments and non-departmental public bodies contribute to environmental 
protection and sustainable development; to audit their performance against 
such targets as may be set for them by Her Majesty’s Ministers; and to report 
thereon to the House. 

Current membership 

Joan Walley MP (Labour, Stoke-on-Trent North) (Chair) 
Peter Aldous MP (Conservative, Waveney) 
Richard Benyon MP (Conservative, Newbury) [ex-officio] 
Neil Carmichael MP (Conservative, Stroud) 
Martin Caton MP (Labour, Gower) 
Katy Clark MP (Labour, North Ayrshire and Arran) 
Zac Goldsmith MP (Conservative, Richmond Park) 
Mark Lazarowicz MP (Labour/Co-operative, Edinburgh North and Leith) 
Caroline Lucas MP (Green, Brighton Pavilion) 
Ian Murray MP (Labour, Edinburgh South) 
Sheryll Murray MP (Conservative, South East Cornwall) 
Caroline Nokes MP (Conservative, Romsey and Southampton North) 
Mr Mark Spencer MP (Conservative, Sherwood) 
Paul Uppal MP (Conservative, Wolverhampton South West) 
Dr Alan Whitehead MP (Labour, Southampton, Test) 
Simon Wright MP (Liberal Democrat, Norwich South) 

Powers 

The constitution and powers are set out in House of Commons Standing Orders, 
principally in SO No 152A. These are available on the internet via 
www.parliament.uk. 

Publications 

The Reports and evidence of the Committee are published by The Stationery 
Office by Order of the House. All publications of the Committee (including press 
notices) are on the internet at www.parliament.uk/eacom. A list of Reports of 
the Committee in the present Parliament is at the back of this volume. 
 
The Reports of the Committee, the formal minutes relating to that report, oral 
evidence taken and some or all written evidence are available in a printed 
volume.  

Committee staff 

The current staff of the Committee are Simon Fiander (Clerk), Nicholas Beech 
(Second Clerk), Lee Nicholson (Committee Specialist), Andrew Wallace (Senior 
Committee Assistant), Anna Browning (Committee Assistant), Yago Zayed, 
Committee Support Assistant, and Nicholas Davies (Media Officer). 

Contacts 

All correspondence should be addressed to the Clerk of the Environmental Audit 
Committee, House of Commons, 7 Millbank, London SW1P 3JA. The telephone 
number for general enquiries is 020 7219 6150; the Committee’s email address is 
eacom@parliament.uk 

 
 



Protecting the Arctic    1 

 

Contents 

Report Page 

Summary 3 

1 Introduction 5 

2 The impact of climate change on the Arctic 7 
Impact on UK weather from climate change in the Arctic 9 

Effects on wildlife 11 
Tipping points 13 

The retreating Arctic ice-cap 13 
Permafrost thawing 16 
The Greenland Ice-sheet 18 
The thermo-haline circulation 20 
Boreal forests 21 
Early warning on tipping points 21 

Potential interventions 22 
Geo-engineering 22 
Black carbon 23 

3 The risks to the Arctic from increased development 26 
Oil and gas exploration 27 

Risks of oil and gas extraction 31 
Indigenous peoples 39 
The standard for response plans 41 
Regulatory regimes 42 
The case for a moratorium of further oil and gas exploration 45 

Shipping 47 
A ‘Polar Code’ 50 

Fisheries 53 

4 Governance of the Arctic 56 
International treaties 56 
The Arctic Council 59 

Designating a ‘protected zone’ in the Arctic 60 
The UK’s role in the Arctic 62 

‘Brokering’ the relationship between the Arctic Council and others 63 
Using UK Arctic research 65 
Developing a ‘UK Strategy’ to promote collaboration on Arctic matters 66 

Conclusions and recommendations 70 

 

Formal Minutes 75 

Witnesses 76 



2    Protecting the Arctic 

 

List of printed written evidence 78 

List of additional written evidence 78 

List of Reports from the Committee during the current Parliament 79 
 
 



Protecting the Arctic    3 

 

Summary 

The damaging effects of climate change are being felt strongly in the Arctic. It is warming 
twice as fast as anywhere else on the planet. The speed at which the ice-cap is retreating has 
increased and new data points to it thinning faster than previously thought. In September 
2012 it reached its lowest extent to date and the previously held general view that the ice-
cap is not at risk of a summer collapse in the next few years needs to be re-examined and if 
necessary revised. We will consider holding a further evidence session once there has been 
time for proper analysis of the implications of the extent of summer ice melt this year. A 
total collapse would not only lead to further warming of the Arctic, but would be disastrous 
for its unique ecosystem and wildlife, and may have damaging ramifications for regional 
and global climate. There are also a number of other tipping points in climate-driven 
systems in the Arctic that may be approaching with potentially disastrous consequences, 
such as increased methane emissions from thawing permafrost, runaway melting of the 
Greenland Ice-sheet and a collapse of the thermo-haline circulation of the Atlantic. These 
together comprise a wake-up call to reinvigorate efforts to tackle climate change. Although 
a reduction in emissions will not prevent a significant loss of sea-ice, it may allow time for 
ecosystems to adapt, and is necessary to limit further global warming and avoid more 
severe effects in the Arctic and across the globe.   

Ironically, greater exploitation of the Arctic’s oil and gas resources is becoming a reality as 
fossil fuel-driven global warming forces the retreat of the ice-cap. Arctic oil and gas would 
not be needed in a future that avoided dangerous climate change as there are already more 
proven fossil fuel reserves than can be burnt unabated whilst keeping to commitments to 
limit global temperature. The heightened risks when drilling for oil and gas in the Arctic 
are further exacerbated by the Arctic being one of the least understood places on Earth and 
highly sensitive to environmental damage. In the event of an oil spill, past history shows 
that only a small percentage of oil is ever going to be recovered, and the oil spill response 
techniques that are available have not yet been conclusively proven to work fully effectively 
in Arctic conditions. Given the risks when drilling in the Arctic, and the fact that operators 
do not have to constrain risks to an ‘as low as possible’ standard, we call for a moratorium 
on drilling in the Arctic until: 

• the regulatory regimes of all Arctic states impose the highest available environmental 
standards, and require the best available and safest technology to be used for all 
components of drilling; 

• a pan-Arctic oil spill response standard is in place; 

• a much higher, preferably unlimited, financial liability regime for oil and gas 
operations;  

• an oil and gas industry group is set up to peer-review companies’ drilling and spill 
response plans and operating practices, reporting publicly;  

• further independent research and testing on oil spill response techniques in Arctic 
conditions is conducted, including an assessment of their environmental side-effects; 
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and 

• an internationally recognised environmental sanctuary is established in at least part of 
the Arctic.  

Exploitation of other natural resources such as minerals and fisheries, and the 
establishment of new major global shipping routes, are also in prospect as a result of 
climate change. Arctic and non-Arctic states must work together to ensure that any new 
fisheries are managed sustainably and that effective standards for environmentally-safe 
navigation through Arctic waters are in place as soon as possible.  

The Arctic is seen as a politically stable region and an orderly process to settle claims of 
who owns the resources of the continental shelves is ongoing. The Arctic Council is a key 
means of cooperation between the eight Arctic states and other observer states, including 
the UK. The UK could increase its influence on Arctic matters in a number of ways, 
including offering to broker the relationship between Arctic Council members and others, 
and using UK Arctic science and research as a basis for enhanced cooperation on 
environmental protection. All Arctic states have developed their own Arctic Strategies and 
the UK Government should also do so to bring together the UK’s diverse interests in the 
Arctic and engage all stakeholders. Such a Strategy should set out how the Government 
plans to implement the recommendations we make in this report, including securing a 
moratorium on oil and gas drilling in the Arctic until the preconditions we list above have 
been implemented. 
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1 Introduction 
1. Home to 4 million people and a number of species unique to region, encompassing a 
diverse range of habitats, the Arctic is warming at twice the rate of the rest of planet. As a 
result of climate change, a number of ‘tipping points’ that would hasten further global 
climate change could be approaching, with serious ramifications for the UK’s weather and 
climate (paragraphs 12 & 13). The Arctic Ocean ice-cap is retreating at a dramatic rate, and 
within the near future might collapse completely during the summer months, threatening 
the unique wildlife and ecosystems that are found there. Most Arctic biodiversity is 
migratory and shared with the rest of the world, particularly the UK.  

2. The retreating ice-cap is enabling greater exploitation of the Arctic’s natural resources—
fossil fuels, minerals, and fisheries—and opening up new major global shipping routes. As 
a maritime nation close to the Arctic, with well-developed oil, finance and insurance 
sectors, British companies will have a clear interest in these new opportunities. Given the 
challenging Arctic conditions, there are concerns that such development could result in 
significant environmental damage in a region already feeling the effects of climate change 
more than the rest of the planet. The fact that the Arctic is one of the least understood 
places on Earth exacerbates the risks. 

3. The 1992 Rio Declaration on Environment and Development set out Principles on 
which all states would work together to protect the environment and achieve sustainable 
development. Part of our Committee’s role entails ensuring that there is an ongoing 
process to enshrine those Principles into future international agreements, UK laws and 
government policies. To that end, we have carried out a number of inquiries looking at the 
outcomes of the June 2012 Rio+20 Earth Summit, which aimed to reaffirm political 
commitment to the Rio Principles and past action plans and to agree the actions needed to 
achieve sustainable development. This is an important agenda and we must all work to 
‘take Rio Home’ and implement the future programme of work that was agreed. As an 
iconic region where environmental and climatic changes will affect all states and peoples, 
not just those in the Arctic, the international community must work together to ensure 
that the Rio Principles are at the core of future development in the Arctic. 

4. Against this background, we decided to explore the: 

• impact of climate change on the Arctic (Part 2); 

• risks to ecosystems from increased development, particularly oil and gas extraction, 
shipping and fisheries (Part 3); and  

• governance arrangements for the Arctic, including the role that the UK Government 
should be taking (Part 4). 

5. We received over 30 written submissions and took oral evidence from non-
governmental organisations; academics; oil companies; the International Chamber of 
Shipping, the Norwegian and Swedish Ambassadors (Norway chaired the Arctic Council 
between 2006 and 2009, and Sweden is the current chair); the Met Office; Natural 
Environment Research Council; Maritime and Coastguard Agency; the Department for 
Transport, Department of Energy and Climate Change and Foreign and Commonwealth 
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Office; and Henry Bellingham MP, the then Parliamentary Under Secretary of State at the 
Foreign and Commonwealth Office, which is the lead department on the Arctic. We would 
like to thank all those who contributed evidence. 
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2 The impact of climate change on the 
Arctic 
6. The Arctic is a diverse region encompassing a seasonally-changing frozen ocean 
surrounded by continents where permafrost and tundra give way to vast expanses of boreal 
forest. Climatic conditions—temperature, precipitation, wind speeds and the prevalence of 
sea ice in coastal areas—vary at similar latitudes. For instance, average temperatures in 
January are -6.7°C in Tromsø, Norway but -28.1°C in Fairbanks, Alaska.1 “The extent of 
snow, ice over water, and the dynamics of glaciers and ice streams vary greatly over short 
timescales and from place to place”, whereas “the extent of permafrost and large ice sheets 
vary and change over decadal timescales and large areas”.2  

7. Distinguishing long-term impacts of climate change from natural variability requires 
data from many locations in the Arctic over many years and careful analysis. There is 
evidence, nevertheless, that the Arctic is warming twice as fast as anywhere else on the 
planet, with average warming north of 60°N of 1-2°C since the 1960s.3 Evidence from lake 
sediments, tree-rings and ice cores suggest that temperatures in recent decades have been 
higher than at any time in the past 2,000 years.4  

8. Henry Bellingham MP, the then Foreign and Commonwealth Office Parliamentary 
Under Secretary and lead Minister responsible for the Arctic, told us that the Government 
believed that climate change “poses the biggest single threat to the Arctic environment”.5 
The effects of climate change are already being felt in the Arctic, and “are likely to continue 
more profoundly than perhaps anywhere else on Earth”.6 The ice-cap retreating was not 
the only consequence of climate change in the Arctic. The extent and duration of snow 
cover has decreased, largely as a result of snow melting earlier in the spring.7 Precipitation 
has increased by 80% over the last century, with much of the increase falling as rain.8 
Temperatures in the permafrost have risen by up to 2°C over the past three decades.9 
Glaciers are melting.10 Rivers’ discharge to the sea has increased, reducing the salinity and 
density in the North Atlantic. Ice cover on lakes and rivers is breaking up earlier than 
previously observed.11 

 
1 Lloyd’s and Chatham House, Arctic Opening: Opportunity and Risk in the High North, 2012. 

2 Arctic Council’s Arctic Monitoring and Assessment Programme working group, Snow, Water, Ice and Permafrost in 
the Arctic, 2011. 

3 Intergovernmental Panel on Climate Change, IPCC Fourth Assessment Report: Climate Change, 2007. 

4 Snow, Water, Ice and Permafrost in the Arctic, op cit. 

5 Q 405  

6 ibid  

7 Arctic Council and the International Arctic Science Committee, Impacts of a Warming Arctic: Arctic Climate Impact 
Assessment, 2004. 

8 ibid 

9 ibid 

10 ibid 

11 ibid 
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9. The biggest change, however, is in the size of the Arctic ice-cap. Sea-ice has been 
declining at least since satellite records began12 and is one of the most serious consequences 
of global warming.13 The rate of decline is currently about 3% per decade for the maximum 
winter extent (March) and about 10–12% per decade for the minimum summer extent 
(September).14 The six lowest September ice extents have occurred in the last six years,15 
including September 2012 which was the lowest ice extent on record (Figure 1, page 10).16  

10. The latest biennial Arctic Report Card notes that “there are now a sufficient number of 
years of data to indicate a shift in the Arctic Ocean system since 2006 ... characterised by 
the persistent decline in the thickness and summer extent of the sea ice cover, and a 
warmer, fresher upper ocean”.17 Warming in the Arctic was not just as a result of increased 
CO₂ emissions, but also increases in other greenhouse gasses such as methane and black 
carbon aerosols, and a decline in cooling sulphate aerosols.18 While most emissions driving 
climate change in the Arctic do not primarily originate in the Arctic, changes there will 
have impacts for the global climate, giving everyone a clear stake in the Region’s future.19  

11. Increased precipitation, shorter and warmer winters, and substantial decreases in snow 
and ice cover are likely to persist for centuries.20 Even with the most “aggressive mitigation 
scenarios”, there would still be a significant loss of Arctic sea ice by the end of the century.21 
Whereas increasing concentrations of greenhouse gasses are “projected to contribute to 
additional Arctic warming of about 4–7°C over the next 100 years”.22 Professor Tim 
Lenton of the University of Exeter told us that the current situation met the 
Intergovernmental Panel on Climate Change’s definition of “dangerous change”.23 
Professor Peter Wadhams of the University of Cambridge told us that all the 
environmental trends of air temperatures, changes in the ocean, and changes in the sea-ice 
were heading in the “same direction”, and that “the direction is very clear: We are going to 
get into a ghastly situation for the planet at some point and whether it is happening next 
year or it is going to take a few decades is the only question”.24 John Nissen of the Arctic 
Methane Emergency Group linked extreme weather patterns in recent years to a “decrease 
in stability as the Arctic warms relative to the rest of the planet”.25 A reduction in 
emissions, however, “would allow ecosystems and human societies as a whole to adapt 

 
12 IPCC Fourth Assessment Report: Climate Change, op cit. 

13 Professor Peter Wadhams, “Arctic Ice Cover, Ice Thickness and Tipping Points”, AMBIO: A Journal of the Human 
Environment, vol 41, February 2012. 

14 Ev 170, Ev 128  

15 Richter-Menge, J., M. O. Jeffries and J. E. Overland, Eds., Arctic Report Card 2011, 2011. 

16 Arctic Sea Ice 2012, Met Office: http://www.metoffice.gov.uk/research/news/sea-ice-2012  

17 Arctic Report Card 2011, op cit. 

18 Q 15 [Professor Lenton] 

19 Impacts of a Warming Arctic: Arctic Climate Impact Assessment, op cit. 

20  Ibid; Q 125 [Professor Slingo] 

21 Q 125 [Professor Slingo] 

22  Impacts of a Warming Arctic: Arctic Climate Impact Assessment, op cit. 

23 Q 15  

24 Q 30  

25 Q 25  
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more readily, reducing overall impacts and costs”,26 and is necessary to limit further global 
warming and avoid more severe effects in the Arctic and across the globe.27 

Impact on UK weather from climate change in the Arctic 

12. Climatic change in the Arctic is affecting the UK’s weather. Professor Wadhams told us 
that the open water left by the retreating ice in summers could lead to “radically changed” 
weather patterns around the northern hemisphere.28 Britain was warming more slowly 
when compared with the rest of continental Europe as the decrease in the thermo-haline 
circulation meant that less heat was being brought to Britain by the Gulf Stream.29 
Professor Lenton told us that the loss of ice around Finland and the North of Norway in 
the Barents and Kara Seas in winter in particular was “correlated with so-called blocking 
events and the extreme cold winters in Europe”. These changes we would “see on a 
seasonal time-scale and can have quite big impacts”.30  

13. The Government’s Climate Change Risk Assessment, published in January 2012, noted 
a potential benefit in terms of “shorter shipping routes and reduced transportation costs 
due to less Arctic ice” (paragraph 107), but did not note any specific risks to the UK over 
the coming years.31 Professor Julia Slingo, Chief Scientist at the Met Office, believed that 
this may be because the Risk Assessment was built on models developed in the early part of 
this decade which did not have the “sophistication of the Arctic sea-ice modelling that we 
have now”. Professor Slingo agreed that the depletion of ice could “plausibly impact on our 
winter weather, and lead to colder winters over northern Europe” but it was “only one of a 
number of factors, ... it is not a dominant driver of winter weather, particularly over the 
UK”.32 The UK has had a number of years with low rainfall33 and Professor Slingo told us 
that she was concerned that if we continue to have a sequence of cold winters this could be 
“damaging, even with wet summers going alongside them” because the replenishment of 
aquifers generally occurs through the winter.34  

  

 
26 Impacts of a Warming Arctic: Arctic Climate Impact Assessment, op cit. 

27    Q 81 [Dr Sommerkorn] 

28 Q 22  

29 Q 23 [Professor Wadhams] 

30 Q 24  

31 HM Government, UK Climate Change Risk Assessment: Government Report, January 2012. 

32 Qq 121,122 

33 Defra Website: http://www.defra.gov.uk/environment/quality/water/resources/drought/ [Accessed September 2012] 

34 Q 123  
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Effects on wildlife 

14. The Arctic region is one of the last true wildernesses on Earth. The impact of humans 
has been limited to date and unique ecosystems have developed there with a number of 
endemic species such as the polar bear.35 Many globally significant populations of animals 
can be found in the Arctic, including over half of the world’s shorebird species, 80% of 
goose populations, several million reindeer,36 beluga whales and narwhals.37 Sea-ice is an 
important element in the Arctic ecosystem for some species,38 from bacteria and unicellular 
algae on the underside of the ice to large mammals such as the polar bear and ringed 
seals.39  

15. Half of the marine area of the Arctic is covered by seasonal ice in winter, turning into 
open water in the summer.40 This drives large migrations,41 meaning that a significant 
proportion of Arctic biodiversity is shared with other parts of the world, especially the 
UK.42 The cold waters, high in nutrients, attract large numbers of migratory43 grey and 
humpback whales and harp and hooded seals.44 15% of the world’s migratory bird species 
spend their breeding season in the Arctic.45  

16. Arctic ecosystems appear to be particularly vulnerable to the effects of climate change,46 
although they are still poorly understood and long-term data are sparse.47 For instance, of 
the 19 sub-populations of polar bears, there were only reliable data to assess the trend in 
numbers of seven.48 The Arctic Council’s Biodiversity Assessment, due to be published in 
Spring 2013, aims to provide baseline data on Arctic wildlife. Nevertheless, disappearing 
sea ice and changing water temperatures were already “having a profound impact on many 
species”.49 A recent Arctic Council assessment found that the impact of climate change on 
marine animals and birds was likely to be “profound”.50 There are fewer polar bears 
because they are finding it more difficult to hunt for food in the south of their ranges.51 
Walruses are also being forced to hunt in deeper water, where access to food is much more 

 
35 Q 3 [Ruth Davis] 

36 Arctic Council’s Conservation of Arctic Flora and Fauna working group, Arctic Biodiversity Trends 2010: Selected 
Indicators of Change, 2010. 

37 Q 2 [Ruth Davis] 

38 The Pew Environment Group, Policy Recommendations: Oil Spill Prevention and Response in the U.S. Arctic Ocean, 
2010.  

39 Arctic Council, Arctic Ocean Review Project—Phase one report, 2011. 

40 ibid 

41 ibid 

42 Ev w14  

43 Q 2 [Ruth Davis]; Arctic Ocean Review Project—Phase one report, op cit. 

44 Arctic Biodiversity Trends 2010: Selected Indicators of Change, op cit. 

45 Ev 145; Arctic Biodiversity Trends 2010: Selected Indicators of Change, op cit. 

46 Ev 163, Ev 145 

47 Ev 159; Arctic Biodiversity Trends 2010: Selected Indicators of Change, op cit. 

48 Qq 79, 80 [Dr Sommerkorn] 

49 Q 3 [Ruth Davis] 

50 Arctic Ocean Review Project—Phase one report, op cit. 

51 Q 3 [Ruth Davis] 
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difficult.52 Ecosystems would be affected by permafrost degradation, with existing lakes 
drained but also new wetlands created.53 Herds of reindeer have declined by one-third 
since the 1990s as their access to food sources, breeding grounds, and historic migration 
routes have been altered.54 Precipitation was increasingly falling as rain during the winter, 
which created an ice-crust over the snow, affecting grazing animals.55 Increased ‘greening’ 
of the land is affecting the animals it supports.56 Species specifically adapted to the Arctic 
climate are especially at risk, including many species of moss and lichens, lemmings, voles, 
arctic fox and snowy owl.57 Increasing levels of ultraviolet radiation in the Arctic due to 
stratospheric ozone depletion is also a risk to wildlife.58 The impact of climate change on 
biodiversity could be magnified by other factors such as the presence of contaminants, 
habitat fragmentation, industrial development and unsustainable harvests.59 

17. Some Arctic species often have very long lifespans and slow reproduction rates,60 and 
“relatively simple ecosystem structures and short growing seasons limit the resilience of the 
natural environment, and make environmental recovery harder to achieve”.61 This makes 
the Arctic environment “highly sensitive to damage” of a kind that would be likely to have 
long-term impacts.62 Climate change could cause a mismatch between the timing of 
reproduction of certain species and food availability.63 

18. In the longer term, the composition of Arctic ecosystems will change. There will be a 
northward movement of some species, including some fish.64 As the Arctic become ice-free 
in summers, new species are expected to take advantage of the high summer light levels in 
the upper layers of the oceans.65 Migrating invasive species might displace native Arctic 
inhabitants.66  

19. A reduction in sea-ice and rising sea levels could increase coastal erosion as higher 
waves and storm surges reach the shore.67 Two-thirds of the Arctic coastline is protected by 
ice, and melting land-fast ice could lead to rapid erosion.68 This will affect people as well as 
animals. Habitat changes, chemical pollution, overfishing, land use changes, population 

 
52 Ev 145 

53 Impacts of a Warming Arctic: Arctic Climate Impact Assessment, op cit, Snow, Water, Ice and Permafrost in the 
Arctic, op cit. 

54 Impacts of a Warming Arctic: Arctic Climate Impact Assessment, op cit.  

55 Snow, Water, Ice and Permafrost in the Arctic, op cit. 

56 Arctic Biodiversity Trends 2010: Selected Indicators of Change, op cit. 

57 Impacts of a Warming Arctic: Arctic Climate Impact Assessment, op cit.  

58 ibid 

59 Arctic Biodiversity Trends 2010: Selected Indicators of Change, op cit. 

60 Q 3 [Ruth Davis] 

61 Lloyd’s and Chatham House, Arctic Opening: Opportunity and Risk in the High North, 2012.  

62 ibid 

63 Arctic Biodiversity Trends 2010: Selected Indicators of Change, op cit. 

64 ibid 

65 Ev 159 

66 Arctic Biodiversity Trends 2010: Selected Indicators of Change, op cit. 

67 Impacts of a Warming Arctic: Arctic Climate Impact Assessment, op cit. 

68 Snow, Water, Ice and Permafrost in the Arctic, op cit. 
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increases and cultural and economic changes are amplifying the impacts of climate change 
on the health and wellbeing of Arctic communities.69 Many indigenous peoples depend on 
hunting Arctic mammals, herding reindeer and fishing, not only for food, but as part of 
their cultural and social identity.70 Changes in species’ ranges and availability present 
“serious challenges to human health and food security and possibly the survival of some 
cultures”.71  

Tipping points 

20. These climate change effects on the Arctic might be exacerbated and accelerated if 
‘tipping points’ are breached—these are  points at which rapid changes take place out of 
proportion to the amount of climate change driving them as a result of ‘positive 
feedbacks’.72 They could lead to rapid or longer term changes depending on the climate 
system involved.73 Some ‘tipping points’ may be reversible and others may not.74 We 
explore the likelihood of such tipping points below.  

The retreating Arctic ice-cap 

21. The Arctic Ocean ice-cap has a seasonal cycle, reaching its maximum extent in March 
and minimum extent in September.75 Since the 1950s the summer extent of ice has been 
retreating year on year, at a rate of 4% per decade.76 But since the early 2000s this rate has 
increased to 10−12%.77 The amount of “older, thicker multi-year ice continues to 
decrease”78 and “modelling indicates that the total area of ice may be more variable year to 
year as more areas of ice become susceptible to melting completely during the summer”.79 
Alongside rising temperatures, there are a number of other factors forcing this retreat that 
are still not fully understood, including climate-driven changes in atmospheric and ocean 
circulation patterns and a reduction in summertime cloud levels.80  

22. The retreating ice-cap represents a potential tipping point because the heat of sunlight 
is more readily absorbed when falling on water than on ice (ice has a higher ‘albedo’ than 
water), causing further warming and further ice retreat in turn. Professor Wadhams 
calculated that the open water left by the retreating ice-cap warms up to 4–5°C during the 
summer, delaying the onset of autumn freezing and warming the seabed, helping to melt 

 
69 Arctic Council and the International Arctic Science Committee, Arctic Climate Impact Assessment, 2005. 

70 ibid 

71 ibid 

72 Professor Timothy M. Lenton, “Arctic Climate Tipping Points”, AMBIO: A Journal of the Human Environment, vol 41, 
February 2012.  

73 Q 29 [Professor Lenton] 

74 “Arctic Climate Tipping Points”, op cit. 

75 The Government defines the ‘ice extent’ as the area of ocean covered by sea ice with a concentration of greater 
than 15%: Ev 170 

76 Ev 128; Ev 134  

77 Ev 128, Ev 170; Q 118 [Prof Slingo] 

78 Arctic Report Card 2011, op cit. 

79 Ev 170 

80 Qq 116, 124 [Professor Slingo], Q 34 [Professor Wadhams]; “Arctic Climate Tipping Points”, op cit; Ev 128 
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offshore permafrost.81 Faster wind speeds and bigger waves were also a consequence of 
larger stretches of open water, which break the ice up into floes and increase the melt rate.82 
The Arctic Methane Emergency Group were concerned that “the rate of warming of the 
Arctic could double or even triple, once the Arctic Ocean is ice-free in September.  And it 
could double again, once the ocean is ice-free for half the year”.83  

23. Professor Lenton believed that there was some evidence that sea-ice retreat may have 
already passed a tipping point. The last six summers had the six lowest recorded ice 
extents, with a “step up in the amplitude of the seasonal cycle of sea-ice variability”, which 
could “perhaps [be] seen as passing some kind of tipping point or threshold”. But he 
recognised that there was also “plenty of argument about whether there is really a tipping 
point”, depending on whether a loss of summer ice would prevent ice reforming in 
winter.84 Professor Wadhams told us that once the summer sea-ice disappears the oceans 
would warm up and their structure would change to the point where if the climate cools 
again it would be difficult for ice to form again. He did not think that there would be an 
“oscillation” back and forth; it would be a “one-way street”.85 John Nissen of the Arctic 
Methane Emergency Group believed that “the imminent collapse of Arctic sea-ice poses a 
new emergency situation, ... it threatens an irreversible transition towards abrupt and 
catastrophic climate change”.86 However, the Met Office believed that its modelling 
suggested that Arctic sea-ice loss would be “broadly reversible if the underlying warming 
were reversed”.87  

24. In recent months, further research results on the volume (rather than extent) of the ice 
have added weight to the possibility of approaching ice-free Arctic summers. Although the 
extent of ice had been reliably measured since the 1970s,88 the thickness of the ice-cap was 
more difficult to measure because it cannot be easily observed from satellites.89 Measuring 
the thickness had been undertaken using submarines, which had showed that the ice-cap 
had reduced by about 45% since the 1970s.90 The Pan-Arctic Ice-Ocean Modelling and 
Assimilation System (PIOMAS), at the University of Washington,91 calculated in 2011 that 
the volume of ice in Septembers had decreased by 75% since 1979.92 Professor Wadhams 
believed that the data was “held in high regard” by many experts in the field.93 He and John 
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Nissen took issue94 with Professor Slingo who, giving evidence in March 2012, told us that 
“there is a decline in ice ... but to say we have lost 75% of the volume is inconsistent with 
our assessments”. She was looking forward to new measurements from the CryoSat-2 
satellite, which she believed would give a better sense of the thickness of the ice.95  

25. There were different estimates of when the Arctic would become ice-free96 in summer, 
depending on what model was employed.97 Professor Lenton told us in February that it was 
“highly unlikely” that the Arctic could be ice-free in the next few summers. His “best guess” 
was “sometime in the 2030s, maybe 2040s”.98 Professor Wadhams believed that, taking 
account of the thinning of the ice-cap, “it is very much quicker, perhaps needing only 4 
years”.99 He believed that the rate of retreat and thinning had “greatly exceeded” the 
predictions of most models, except PIOMAS.100 The Arctic Methane Emergency Group’s 
extrapolation of data on the volume of summer ice from the PIOMAS model, following an 
exponential reduction trend-line, suggested that Septembers would be ice-free from 
2015.101  

26. On the other hand, Professor Slingo told us that a recently completed Met Office 
assessment (which we saw in draft in the course of our inquiry and was subsequently 
published in September 2012)102 had indicated that the earliest date at which the Arctic 
would be ice-free during the summer would be between 2025 and 2030, and “certainly not 
in the next few years...”.103 The climate models on which these predictions are based were 
“capable of capturing the observed decline in ice extent”, however  they “do not generally 
show ice loss at the current rate until later in the 21st century” and “low ice events”, such as 
observed in 2007 and 2012, were “unusual in the models, occurring only once in every 100 
years”. The Met Office assessment noted that others’ projections of a seasonally ice-free 
Arctic by as early as 2013 was “based on extrapolating model output [and] have to be 
viewed with scepticism”. It noted that there were “plausible mechanisms” for more rapid 
change in the Arctic than current models predict, but “further observations are required to 
establish if any of these mechanisms are occurring”. The Met Office concluded that an 
ongoing assessment of the likelihood of rapid change was required, taking account of the 
“constantly developing evidence”.104 Professor Slingo told us that as the Arctic warms and 
the sea ice becomes thinner, “you do expect the extent … will become more volatile”.105 
Understanding of “how the Arctic Ocean takes up heat, and how that then affects the sea 
ice behaviour” was still being developed, but she believed that the models used were 
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“capturing the trend and the volatility quite well”, although they would not capture 
particular events (such as El Nino) which could drive Arctic circulation changes.106  

27. Since our evidence sessions, some preliminary analysis of data from the CryoSat-2 
satellite was broadcast in August 2012,107 which supported predictions that the Arctic 
would become ice-free during the summer sooner rather than later. The European Space 
Agency’s CryoSat-2 satellite was launched in 2010 to monitor the changes in the thickness 
of the Arctic sea-ice and the ice sheets on Greenland and Antarctica.108 Professor Seymour 
Laxon of the Centre for Polar Observation and Modelling—leading the analysis of the 
Cryosat-2 data—told us that preliminary analysis of the Cryosat-2 data combined with that 
of NASA’s ICESat satellite, showed that between 2003 and 2011 the volume of summer sea 
ice in October/November had reduced from ~14,000 to ~7,000 cubic kilometres (a 50% 
decrease). Averaged over the period, up to 900 cubic kilometres of summer sea-ice was lost 
a year.109 He told us that these data “suggest a decrease ... at least as large as that simulated 
by PIOMAS, and possibly higher”.110 The Met Office believed that evidence pointed to 
weather patterns having influenced the rapid loss of sea ice over this summer. The changes 
in sea-ice volume shown in recent estimates “only extends over a few years” and was not 
“representative of a long term trend”.111 Although we recognise the Met Office’s112 and 
Professor Laxon’s concerns about extrapolating trends in volume loss into the future,113 a 
simple calculation based on this data points to the Arctic becoming ice-free in the summer 
within a decade.114  

28. There is growing evidence that the damaging effects of climate change are being felt 
strongly in the Arctic. The ice-cap is retreating. In September 2012 it had reached its 
lowest extent since satellite records began, and new evidence shows that it is also 
thinning faster than previously thought. The general view that the ice-cap is not at risk 
of a summer collapse in the next few years may need to be revisited and revised. A 
collapse not only threatens the unique ecosystems there, but would have damaging 
ramifications for regional and global climate.   

Permafrost thawing  

29. Permanently frozen ground, or permafrost, covers 10.5 million square kilometres of the 
Arctic.115 Thawing permafrost—on land or potentially in the shallow seas—could represent 
a tipping point. ‘Positive feedback’ would come from organic matter contained within it 
decomposing and generating heat and releasing methane—a greenhouse gas which would 
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drive further permafrost thawing.116 Methane is a relatively short-lived greenhouse gas117 
but has a warming effect 72 times more than CO₂ over 20 years.118  

30. John Nissen of the Arctic Methane Emergency Group told us that “methane is a real 
problem and it is never really addressed”. He believed that “because of its potency as a 
greenhouse gas, we only need release of 1% of ... the Arctic potential methane—that is 
about 35 billion tonnes—and that would triple the current rate of global warming”. He 
believed that “it is difficult to see how civilisation could survive such a thing”.119  

31. Professor Lenton told us, however, that from the Hadley Centre’s model their “best 
estimate is we may get 0.1°C of extra warming at the end of the century from the loss of 
methane from the northern high latitudes”.120 He believed that the present lack of evidence 
to the contrary meant that methane released from permafrost “is not on the list of tipping 
elements”, but that different regional areas of permafrost might be at risk at different 
times.121 The Yedoma area of Siberia was a particularly “rich” store of carbon that could 
“undergo self-sustaining collapse, due to an internally generated source of heat released by 
bio-chemical decomposition of the carbon, triggering further melting in a runaway positive 
feedback”, but 9°C of regional warming would be required to pass such a tipping point.122 

32. Methane released from permafrost on land requires bacterial and microbial action, and 
is sensitive to temperature rise.123 Under the sea, existing stores of methane could be 
abruptly released.124 An increase in methane had been linked to mass extinctions in the 
past125 but, Professor Lenton told us, that methane release had been over “thousands and 
tens of thousands of years”.126 Professor Wadhams believed that the summer retreat of the 
ice from the Arctic continental shelves127 was allowing the surface layer of the ocean to 
warm up and “bringing temperatures of up to 5°C right down to the seabed”.128 This was 
accelerating the melt of offshore permafrost and releasing methane trapped in methane 
hydrates (comprising methane water and ice).129 Large plumes of methane were appearing 
“all over the summer Arctic shelves” giving “a very big boost to global warming”.130 John 
Nissen of AMEG told us that 50 gigatonnes of methane were trapped in the East Siberian 
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Arctic Shelf, which if released would raise atmospheric methane levels eleven or twelve 
times, causing “abrupt and catastrophic climate change within a few decades”.131  

33. Professor Slingo differentiated between the methane hydrates in the Arctic shelves and 
the “deep hydrates that would take millennial timescales to destabilise”. She believed that 
based on modelling estimates “we are not looking at catastrophic releases of methane”, 
although it was “still very early science”. She thought that there was uncertainty about how 
far heating of the upper level of the ocean could dissipate downwards in the water column, 
and that “there is still a big debate as to how much the actual continental shelf itself will 
warm”.132 Apart from one or two regions, observed increases in sea-floor temperatures had 
at the most been only about 0.1oC.133 She also told us that research indicated that where 
there was methane coming out of the continental shelf in those one or two areas, “there is a 
general consensus that only a small fraction of methane, when it is released through this 
gradual process of warming of the continental shelf, actually reaches the surface”.134 John 
Nissen and Professor Wadhams disputed that view.135 The Arctic Methane Emergency 
Group were also concerned that if methane hydrate became unstable it could pose a hazard 
to oil drilling.136 

34. There is a range of views on the rate at which methane is being released in the Arctic 
as a result of climate warming there, and whether and how soon that might constitute a 
tipping point. Given its particular potency as a greenhouse gas, however, there is a 
potentially serious risk for global climate change from any significant methane release 
in the Arctic. We discuss below whether such risks warrant specific interventions 
(paragraphs 46–55). 

The Greenland Ice-sheet 

35. Most of Greenland is permanently covered in ice.137 Unlike with sea ice, any reduction 
in the Greenland Ice-sheet mass contributes directly to global sea levels.138 The ice sheet 
contains approximately 2.85 million cubic kilometres of freshwater,139 equivalent to 7 
metres of global sea level rise.140 Up until the 1990s only a tiny proportion of this overall 
volume melted each year, and much of that was compensated for by fresh snowfall on 
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Greenland.141 Recently, however, the rate of ice-sheet loss has accelerated as a direct result 
of the warming Arctic climate.142  

36. Measurements in 2009 show there have been quite large and rapid changes in surface 
melting and ice discharge.143 Measurements by NASA satellites showed that nearly 97% of 
the Greenland ice-sheet surface had thawed at some point during July 2012.144 The retreat 
of the summer sea ice from around Greenland warms up Greenland, and means that the 
Greenland ice-sheet melts more rapidly.145 The contribution from the Greenland ice-sheet 
melt now is “about as great as all the rest of the retreating glaciers in the world put 
together”,146 and the current net loss represents enough water to supply more than one 
billion city-dwellers.147 Professor Wadhams believed that this will mean that “over the next 
century the rise in global sea levels will probably be greater than predicted by [the 
Intergovernmental Panel on Climate Change] ... quite a lot more than one metre instead of 
less than 70 centimetres”.148  

37. Professor Lenton pointed out that predictions of what degree of future global warming 
would result in an irreversible retreat of the ice-sheet ranged from between 0.7°C and 6°C. 
There could be “multiple stable states” for the ice-sheet volume and “multiple tipping 
points”, starting with a retreat of the ice-sheet onto the land, but there was insufficient 
information to prove that this process was already underway.149 Other research indicated 
that the original ice sheet volume could only be regained if the losses were no greater than 
10–20%.150   

38. Satellite images showed an area twice the size of Manhattan had broken away from the 
Petermann glacier in July 2012.151 A recent Danish research project suggests that the ice-
sheet may be melting in “spurts”, making global sea rise difficult to predict.152 More 
generally, the interactions between ocean, snow, ice and the atmosphere are not fully 
understood, making predictions in this area difficult.153 
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The thermo-haline circulation 

39. The Atlantic thermo-haline ocean circulation acts as a conveyor belt bringing warm 
water to the Arctic and transporting cooler water back to the tropics. It is composed of 
wind-driven surface currents (in this case the Gulf Stream) and deep ocean circulations. In 
the Arctic, water sinks in the Greenland and Labrador Seas and then flows southwards.154 

40. Some evidence points to additional freshwater from ice-melt reducing the salinity of 
the Arctic Ocean155 which, coupled with temperature changes, is slowing down the 
circulation.156 The Greenland Sea sinking current had “diminished very significantly” in 
the last 10 years because ice-formation had stopped there  (ice-formation was needed to 
enhance the density of the [remaining] water and help it sink).157 Professor Wadhams told 
us that previously a “see-saw” was evident, whereby if the Labrador Sea convection got 
weaker, the Greenland Sea convection got stronger, and vice-versa. However, he told us 
that there was some evidence that there was a weakening of both sinks, leading to the 
whole circulation weakening.158 A change in circulation patterns could represent a tipping 
point,159 resulting in changed regional and global climate.160  

41. However, any change to the circulation “was a slow process [and was] not going to 
change things rapidly”.161 Professor Lenton explained that currents could shut off 
potentially from one year to the next, but “to truly see the consequences climatically play 
out, ... much longer time scales are involved, up to centuries”.162 Professor Slingo did not 
think that there would be “very large changes” in the thermo-haline circulation “within the 
next century”.163 Professor Lenton believed that such predictions were based on 
assumptions that the circulation patterns were stable, but that these might need to be 
revisited to reflect recent work suggesting that there may be “multiple states” for the 
Atlantic circulation. He believed that rather than a total collapse of the thermo-haline 
circulation, a relatively near-term collapse of the Labrador Sea convection could result in 
the overall weakening of the wider regional thermo-haline circulation.164 

42. John Nissen believed that a switching off the thermo-haline circulation might reduce 
warm waters flowing into the Arctic, but he accepted that this would be a disaster for the 
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UK’s climate.165 Professor Wadhams told us that this would not be sufficient on its own to 
“bring back the ice”.166 

Boreal forests 

43. The lengthening of the snow-free season is encouraging shrub growth in the tundra, 
and also ‘greening’ of the boreal forest further south.167 Whilst a greater amount of 
vegetation is likely to increase carbon uptake from the atmosphere, the reduced reflectivity 
of the land surface (albedo) is likely to outweigh this, causing further warming.168 Some 
models project that by 2100 the tree-line will have advanced north by as much as 500 km, 
resulting in a loss of 51% of the tundra habitat.169 However, Professor Lenton did not 
expect this to be a tipping point.170  

Early warning on tipping points 

44. Although there is some information on the likelihood of crossing some Arctic climate 
tipping points, “substantial uncertainty remains”171 and there is “still a long way to go in 
correctly identifying tipping points and assessing their proximity”.172 Professor Lenton told 
us that it would be difficult to develop a suite of early warning signs for changes in the 
Arctic because there was inadequate monitoring.173 Professor Wadhams told us that 
although “there are disagreements about the speed at which changes are happening and 
will happen”, the “direction of them I think everybody is agreed on”.174 Similarly, Professor 
Lenton believed there was consensus that climate forcing is going to trigger some tipping 
points within the next century, and he could not rule out that some tipping points may 
already have been crossed.175  

45. In the absence of urgent action on climate change, there may be a number of 
tipping points in climate-driven systems in the Arctic, which threaten to rapidly 
escalate the danger for the whole planet. A collapse of summer sea-ice, increased 
methane emissions from thawing permafrost, runaway melting of the Greenland ice-
sheet, and a collapse of the thermo-haline circulation, may all be approaching in the 
Arctic and will have disastrous consequences for global climate and sea levels. These 
together comprise a wake-up call to reinvigorate efforts to tackle climate change. A lack 
of consensus on precisely how fast any tipping points are approaching in the Arctic 
should not be used as an argument for inaction; rather it demonstrates the need for 

 
165 Qq 29, 34  

166 Q 39  

167 “Arctic Climate Tipping Points”, op cit. 

168 Impacts of a Warming Arctic: Arctic Climate Impact Assessment, op cit; Q 34  

169 Arctic Council’s Conservation of Arctic Flora and Fauna working group, Arctic Biodiversity Trends 2010: Selected 
Indicators of Change, 2010. 

170 “Arctic Climate Tipping Points”, op cit. 

171 Snow, Water, Ice and Permafrost in the Arctic, op cit. 

172 “Arctic Climate Tipping Points”, op cit. 

173 Q 15 

174 Q 30  

175 Q 28  



22    Protecting the Arctic 

 

 

continued and sustained research to underpin further action. The UK makes an 
essential contribution to Arctic science, which we discuss in Part 4, and we look to the 
Government to continue supporting Arctic science as a key component of its work on 
climate change. 

Potential interventions 

46. We examined potential interventions that might yield positive outcomes on Arctic 
climate change in the near term—‘geo-engineering’ and reducing black carbon. 

Geo-engineering 

47. The Arctic Methane Emergency Group called for urgent intervention by governments 
to avoid tipping points being reached.176 Given that there was “nothing in nature that can 
come to our help”,177 the Group called on governments to “intervene by cooling the Arctic, 
principally by using geo-engineering techniques; ... [these] techniques have natural 
analogues which suggest that they should be safe and effective ... if their deployment 
[avoided] unwanted side-effects”.178 They called for the urgent application of a 
combination of three geo-engineering technologies: spraying aerosols into the stratosphere 
to reflect sunlight away, cloud brightening using salt-spray also to increase reflection, and 
cloud removal to allow heat radiation into space. They also called for the use of methane 
capture technologies such as ‘methane mats’.179  

48. There was some differences of view in the evidence we received about whether geo-
engineering in principle was a credible long-term solution. Professor Wadhams saw geo-
engineering as a “sticking plaster” until the forcing of climate warming is tackled,180 and 
John Nissen believed that the costs would be “hundreds of millions rather than many 
billions per year”.181 On the other hand, if such applications were subsequently stopped, the 
planet would warm up more quickly to where it would have been without geo-engineering, 
rather than the gradual warming otherwise expected.182 Professor Lenton told us that “if 
you go down that path, you are committing not just the next generation but tens of 
generations potentially to keep doing that”. He believed that it was important that 
economic modelling of geo-engineering costs included the “possible damages or risk 
factors” and a “critical look at those very few existing studies as to whether they have really 
quantified [them]”.183  

49. There was consensus that even if geo-engineering techniques could be used, they first 
required further development and were not ready for immediate deployment.184 Professor 

 
176 Ev 134  

177 Q 20 [John Nissen] 

178 Ev 134  

179 Arctic Methane Emergency Group, Arctic Methane Alert 3; Ev 134 

180 Q 43  

181 Q 40  

182 Q 131 [Professor Slingo] 

183 Q 40  

184 Ev 134, Ev 193; Q 131 [Professor Slingo] 



Protecting the Arctic    23 

 

John Latham of University Corporation for Atmospheric Research, Boulder, USA and 
colleagues believed that as “key climate processes remain poorly understood, existing 
models are unable to provide a reliable means of quantifying the magnitude of changes that 
may occur”.185 Professor Lenton told us that advocates of geo-engineering techniques who 
suggest “meddling with Arctic cloud cover”, do not necessarily realise that during the dark 
Arctic winter clouds generally warmed rather than cooled the atmosphere.186 Overall, due 
diligence was needed to understand all the consequences of such techniques,187 including 
impacts on rainfall,188 weather patterns189 and reduced incoming sunlight.190 Professor 
Latham and colleagues believed that any geo-engineering scheme “needs to have its 
concepts rigorously challenged and then undergo rigorous, peer reviewed testing and 
scrutiny before any consideration of its use takes place”.191  

50. Geo-engineering techniques for the Arctic at present do not offer a credible long-
term solution for tackling climate change. Further research is needed to understand 
how such techniques work and their wider impacts on climate systems. In the 
meantime, therefore, we remain unconvinced that using ‘technical fixes’ is the right 
approach and efforts should not be diverted from tackling the fundamental drivers of 
global climate change. 

Black carbon  

51. A more realistic and lower-risk intervention would be to tackle black carbon. Black 
carbon is a component of soot which arises from the incomplete combustion of fossil fuels 
and organic matter.192 Major sources of black carbon include diesel engines, commercial 
and domestic burning, domestic wood and biomass burning, and land or agricultural 
burning.193 Soot from fires in boreal forest fires, which have increased in frequency, could 
also be a source.194 The depositing of these microscopic dark particles onto snow and ice 
reduces the albedo effect (allowing the absorption of more sunlight),195 which is having a 
greater effect in the Arctic than black particles in the atmosphere.196  
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52. Professor Lenton told us that there was a lack of an “evidence base to tie down how 
strong the black carbon warming effects in the Arctic region are” but he thought that it 
made a “significant contribution”.197 Professor Wadhams thought that black carbon was 
probably the third biggest contributor to warming in the Arctic, after CO₂ and methane.198 
It had been estimated that a steep increase in black carbon and a decline in reflective 
sulphates had together accounted for up to 70% of Arctic warming since 1976.199 Research 
was continuing to establish the sources of black carbon,200 but it was estimated that more 
than half the black carbon that reaches the Arctic originated in the EU.201 Ed Dearnley 
from ClientEarth told us that the greatest potential for black carbon reductions was from 
China, Russia and the EU.202 

53. In contrast to CO₂ and methane, black carbon has a very short atmospheric lifespan 
and ClientEarth believed that reducing emissions of black carbon has the “potential to 
deliver rapid climate change mitigation”. It believed that “reducing black carbon and other 
short-lived climate ‘forcers’ could reduce regional warming in the Arctic by approximately 
two-thirds over the next 30 years”.203 Professor Lenton believed a good case for tackling 
black carbon could be made based on the health benefits alone, but tackling black carbon 
could make a “measurable difference” to the Arctic against a lack of progress on the “big 
CO₂ problem”.204  

54. ClientEarth suggested a number of actions that the Government should take to tackle 
black carbon, including strengthening of the Gothenburg Protocol.205 The Protocol sets 
national emissions ceilings for a variety of pollutants.206 The Protocol was revised in 2012 
and for the first time introduced an emissions reduction target for fine particulate matter 
(‘PM2.5’).207 The UK agreed a PM2.5 reduction target of approximately 30% by 2020 (from 
a 2005 baseline), which Defra believed was “substantial”.208 Defra told us that as black 
carbon is a component of particulate matter, reductions in emissions of PM2.5 will also 
reduce black carbon.209 Existing targets in the UK and EU for particulate matter could also 
contribute themselves to reducing black carbon emissions. Alan Andrews of ClientEarth 
told us that “we just need to make sure [air pollution legislation] is enforced properly”.210 
We examined the Government’s efforts to improve air quality in a 2011 Report, and found 
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that the UK is still failing to meet European targets for safe air pollution limits across many 
parts of the country and that the step change called for has not happened. We 
recommended, among other things, that a Ministerial Group is set up to oversee delivery of 
a new cross government air quality strategy, a national framework of low emissions zones 
is set up, and a public awareness campaign is launched.211 

55. There are significant risks of increased depositing of black carbon on Arctic snow and 
ice as new commercial opportunities in shipping, resource extraction and other industrial 
activities opened up.212 ClientEarth believed that international shipping was a 
“comparatively poorly regulated sector for particulate matter emissions” and that black 
carbon and other emissions from shipping in the Arctic “may increase by as much as a 
factor of two or three by 2050 unless control measures are put in place”.213 Alan Andrews 
told us that it was difficult to get agreement at the International Maritime Organization on 
environmental protection as it had a “huge number of competing interests” from nations 
with very large shipping interests.214 There is no international regulation of greenhouse 
gasses from ships and shipping is not included within the EU Emissions Trading System. 
In January 2012 the EU launched a consultation to gather ideas on options to reduce 
emissions from shipping,215 in line with its commitment to include emissions from 
shipping within the existing EU reduction commitment if international action was not 
agreed.216 The risks to ecosystems from the effects of Arctic warming and potential 
climate tipping points that we have discussed in this Part, together with the additional 
risks from energy and shipping development which we discuss in Part 3, make it 
imperative that any readily available opportunity to make a difference is grasped. 
Tackling emissions from shipping is such an opportunity, and the Government must 
engage positively with the EU’s efforts to look at options for doing this. We examine in 
Part 4 the scope for the Government to influence other countries’ efforts to reduce black 
carbon.  
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3 The risks to the Arctic from increased 
development 
56. The combined effects of global resource depletion, climate change and technological 
progress mean that “the natural resource base of the Arctic—fisheries, minerals and oil and 
gas—is now increasingly significant and commercially viable”.217 Lloyd’s and Chatham 
House estimated that investment in the Arctic could potentially reach $100 billion or more 
over the next ten years.218 The Norwegian Government estimated that some $250 billion of 
minerals could be found in its Arctic territory.219 The United States Geological Survey has 
estimated that the Arctic has 30% of the world’s global undiscovered gas and 13% of the 
world’s global undiscovered oil (Figure 2, page 28).220 In general, the Russian Arctic is 
considered to be more gas-rich and the offshore Norwegian, American and Greenland 
‘Arctics’ more oil-rich.221 Over 80% of these undiscovered reserves were expected to be 
offshore,222 most on the near-shore continental shelves of the Arctic states.223 As Dr 
Sommerkorn from WWF observed, there was irony in Arctic oil and gas being increasingly 
available because of the climate change effects of burning fossil fuels.224 

57. The extent of future development will depend on a range of factors, including global 
commodity prices, investors’ perceptions of risk and governments’ support for new 
industries, as well as on any environmental protections made for the Arctic.225 The 
Brookings Institution thought that a “developing gas glut, with shale [gas] reserves cheaper 
to extract and much nearer to important markets” may hamper “aggressive development” 
of Arctic oil and gas.226 Economic opportunities in the Arctic might also be dependent 
upon replacing existing buildings, roads, pipelines, airports and industrial facilities that are 
likely to be destabilised by melting permafrost.227 

58. Nevertheless, a number of Arctic States have recognised possible economic 
opportunities in the Arctic and have adopted strategies to help exploit these. The 
Norwegian Government believes that the Arctic offers the opportunity for future economic 
growth and employment for the whole country. It predicts that the Barents Sea is likely to 
become an important European ‘energy province’ and that it will “develop closer 
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cooperation with Russia” in pursuit of this.228 Large parts of the Norwegian offshore and 
supply industry have been building up expertise and making strategic investments in 
anticipation of future Arctic oil and gas development.229 Russia’s gas exports are “a major 
feature of its geopolitical role in Europe, while expanding oil and gas exports to China has 
become an important policy objective for the Russian government”.230 The EU had also 
recently signed an agreement with the Greenland Government to improve EU industry’s 
access to raw materials, in light of Greenland’s 2009 mineral strategy which focused on 
establishing Greenland as an attractive exploration area.231 We explore whether the UK 
should develop an Arctic strategy and what its objectives should be in Part 4. 

Oil and gas exploration 

59. Oil and gas operations in the Arctic are not new.232 Onshore production started in the 
1920s and offshore in the 1970s.233 More than 400 oil and gas fields have been discovered in 
the Arctic Circle, accounting for almost 10% of the world’s known conventional oil and gas 
resources.234  

60. During the course of our inquiry we sought the views of UK oil companies operating in 
the Arctic. BP has many interests in the Arctic, including Prudhoe Bay—America’s largest 
oil field—and other fields on the North Slope of Alaska. BP is the largest exploration 
acreage holder in the Canadian Beaufort Sea and TNK-BP (of which BP owns 50%) are 
developing several large projects in the Yamal Peninsula area in Russia.235 BP asked not to 
participate in our inquiry because of continuing US legal proceedings after the Macondo 
oil spill, but both Cairn and Shell provided evidence. Cairn has been operating in 
Greenland since 2007 and had drilled eight exploratory wells in Baffin Bay (west of 
Greenland),236 but was not drilling in 2012 and the timing of “the next stage of drilling will 
be dependent on the results of a comprehensive data analysis, as well as the availability of 
rigs and equipment”.237 Shell has offshore exploration licences in the Chukchi and Beaufort 
Seas off Alaska. It reportedly began drilling a ‘pilot hole’ in the Chukchi Sea in September 
2012 whilst awaiting full regulatory approval for deeper drilling.238 It also holds two 
exploration blocks in Baffin Bay off Greenland, and planned to carry out seismic tests 
during 2012. Shell is a partner in the Sakhalin-2 project, a large integrated oil and gas 
project in the far east of sub-Arctic Russia.239  
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61. But such oil and gas exploration is being undertaken against a scenario where global 
emissions of greenhouse gasses need to be reduced by at least 50% by 2050, with peaking of 
global emissions by 2020,240 to have around a 50% chance of avoiding dangerous climate 
change241 (with the UK contribution being an 80% reduction below 1990 levels).242 Cuts of 
this scale would limit expectations of global temperature rises by 2100 to as close to 2°C as 
possible (and the risk of extremely dangerous climate change—i.e. 4°C—to very low 
levels).243 Shane Tomlinson from E3G told us that as at 2009, there was already more than 
enough proven oil reserves that if burnt unabated would push global warming beyond 
2°C.244 Given this situation, Rod Downie from WWF called “rushing” into the Arctic for oil 
“simply absurd”.245 Greenpeace and E3G believed that it illustrated “our current blindness 
to the risks of climate change”,246 and concluded that the energy scenarios referred to by oil 
companies to support further exploration in harder-to-reach areas would result in global 
warming of 6°C.247  

62. In our report on a Green Economy248 we explored the concept of a ‘carbon bubble’ 
developing whereby investment in fossil fuels continues in spite of statutory UK targets to 
limit the emissions that would result from such investment.249 Cairn and Shell recognised 
the role of the price of carbon and the EU Emissions Trading System as a way of limiting 
emissions, but did not acknowledge a ‘carbon bubble’ affecting their businesses.250 Robert 
Blaauw of Shell told us that “as conventional resources run out, you will be focusing on the 
unconventional resources but also in different locations, and that is where the Arctic comes 
in”.251 Richard Heaton from Cairn acknowledged that oil and gas companies existed to 
extract all the oil and gas that they can find underground: “That is what their business is”. 
He told us that oil was “perhaps the most efficient way to help bridge the gap between the 
rising energy demand across the world, and other forms of meeting that energy gap”.252 
Cairn concluded that “the imperative to find new sources of oil and gas remains urgent”.253 
Similarly, Shell believed that a transition to renewable energy “can’t happen overnight” and 
that “hydrocarbons will therefore continue to play an important role in meeting rising 
energy demands for decades to come”.254 It believed natural gas, as the “cleanest burning 
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fossil fuel”, played an important role in building a “more sustainable energy future” as a 
“bridging fuel”.255  

63. The Government believed that the UK continued to be dependent on access to a 
“functioning and well-supplied global oil and gas market” and that the Arctic can 
“contribute to energy security through its large reserves, helping to replace production lost 
by the decline in output from existing oil and gas fields”.256 The Government had recently 
signed bilateral agreements with Norway on oil and gas development, which specifically 
mentioned the Arctic.257 Norway supplies over a quarter of the UK’s primary energy 
demands, (42% of imported gas and 62% of imported oil in 2011).258 Chris Barton, Head of 
International Energy Security at DECC, told us that “we will still need more and new oil 
and gas production, and the likelihood is that some of that will come from the Arctic”, even 
“if we hit our 2oC target”. He acknowledged that “ultimately we are going to need to 
reduce—if not very largely eliminate—our use of oil but it is not going to happen 
overnight”.259 The Government had not completed any specific analysis of the impacts of 
hydrocarbon extraction from the Arctic region on the chances of keeping global 
temperature rises below 2°C, but was basing its assessment on the International Energy 
Agency modelling, which showed a range of oil and gas requirements and environmental 
ambitions.260 Chris Barton saw the most significant role DECC could play in protecting the 
Arctic was through its actions on international climate change, including work within the 
UNFCCC on a legally binding treaty to reduce emissions and reducing fossil fuel subsidies 
and encouraging low-carbon deployment in individual countries.261  

64. The rate of oil and gas exploration and extraction will be determined by global oil and 
gas prices, as well as national and international treaties, regulations and incentives. 
Offshore oil production is generally more expensive than onshore.262 Shane Tomlinson of 
E3G questioned whether higher costs of extracting oil and gas from the Arctic would be 
economically viable when it would be cheaper to decarbonise our economy.263 Oil 
companies primarily respond to market supply and demand. The Government’s 
approach in helping to avoid dangerous climate change is to encourage the UK to 
reduce consumption, not supply, of fossil fuels, through, for example, electricity 
market reform and the EU Emissions Trading System. We are concerned that there 
appears to be a lack of strategic thinking and policy coherence within Government on 
this issue, illustrated by its failure to demonstrate how future oil and gas extraction 
from the Arctic can be reconciled to commitments to limit temperature rises to 2°C. 
The Government should seek to resolve this matter. 
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Risks of oil and gas extraction 

65. We identified particular risks of oil and gas extraction in the Arctic, which we discuss 
below. 

Ecosystems 

66. There are “unavoidable impacts” on ecosystems from each phase of oil and gas 
development—seismic exploration, exploratory drilling, production platforms, pipelines, 
offshore and onshore terminals and tankers.264 Cetaceans are greatly affected by such 
operations as they use sound to communicate, navigate and feed.265 In the short-term, 
further construction of oil and gas facilities could cause habitat loss for cetaceans, disturb 
feeding or social behaviours and mask the sounds of predators.266 Greenpeace highlighted 
the risk from chemicals released into the marine environment from drilling.267  

67. Robert Blaauw told us that before Shell began work in Alaska, it had done a “long time 
series of studies” which had been factored into their operations. They “now have a really 
good holistic view of how the ecosystem in that area of the world works: Some 5,000 
studies have been done in the last 30 years and 80% of all these studies are in support of the 
oil industry, in offshore Alaska”.268 Cairn highlighted that oil and gas companies were “one 
of the principal funders of research in the Arctic areas they operate”. They told us that the 
Greenland Government had tied license conditions to funding significant ecosystem 
research.269 Robert Blaauw told us that Shell’s existing operations go to “significant lengths” 
to ensure that “this unique environment is protected” and that “no harm to people and 
environment is the guiding principle” in its operations. He told us that Shell design their 
operations to avoid any interaction with whales because they were “very important for 
local people in terms of their subsistence way of living”. Seismic exploration was stopped 
when there was a whale nearby. Shell employed “marine mammal observers” on their 
vessels, drawn from local villages, and used aircraft and underwater drones to monitor 
whales in the area.270  

68. There is a risk to ecosystems from oil spills from exploratory drilling, production, 
pipelines, terminals and tankers.271 Ruth Davis of Greenpeace told us that an oil spill could 
linger for decades because oil dissipates more slowly in freezing temperatures and the lack 
of sunlight inhibits the breakdown of oil which would mean that oil would “get locked up, 
frozen and then released over long periods of time”.272 Oil was still being found in the 
Arctic ecosystem 23 years after the Exxon Valdez oil spill, where populations of sea otter 
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and killer whale had still not recovered.273 Professor Steiner, who had helped with the 
response to that disaster, believed that a large oil spill would “undoubtedly cause extensive 
acute mortality in plankton, fish, birds, and marine mammals ... [and] there would also be 
significant ... physiological damage, altered feeding behaviour and reproduction, and 
genetic injury that would reduce the overall viability of populations”.274 Because Arctic 
animals tended to be concentrated around open areas of water within the ice, a nearby spill 
could have a “devastating population level effect”.275  

69. We explore the oil companies’ plans for responding to spills below. 

Oil spill response 

70. Arctic conditions exacerbate the risks already associated with oil and gas activities 
elsewhere. Weather conditions can be particularly difficult: frequent severe storms, fog (at 
Point Barrow in Alaska fog is present for an average of 12 days a month between May and 
September),276 freezing temperatures (in the Alaskan Arctic the average temperature range 
is between 4oC and -2oC during the summer), icebergs, sea-ice cover for much of the year 
even in near-shore waters, and few days of daylight during the winter months. 277 ‘Icing’ is a 
serious hazard for Arctic shipping, causing “machinery to seize up and making vessels 
more top-heavy, as well as for coastal infrastructure exposed to sea-spray and storms”.278  

71. Because of these weather conditions, drilling in the Arctic takes place within a limited 
summer window. This is a requirement of both the Governments of Greenland and the 
United States for instance.279 Greenpeace told us that: 

Shell did not willingly reduce its drilling window off Alaska by 38 days this year. 
Quite the opposite. The decision was taken by the federal Bureau of Ocean Energy 
Management in December [2011] when it gave conditional approval for Shell’s plan 
to drill in the Chukchi Sea … Shell’s response has been to challenge the decision 
because “it essentially takes away one-third of the time we would be able to drill, 
which means the elimination of one well from our three-well exploration plan. This 
would have a significant effect.” Crucially, the Shell spokesman added, “we believe 
the restriction is unwarranted”.280  

There were concerns that a spill towards the end of the summer drilling window would 
mean that there would not be enough time to clean it up before winter. Professor 
Wadhams told us that: 
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If they can’t cap the blowout off, or drill a relief well before the winter, the blowout 
will operate right through the winter months, with oil and gas coming up under the 
ice ... The oil coats the bottom of the ice, and if the ice is moving, which is often at 
about 10 kilometres a day, it acts like a great sheet of moving blotting paper, 
absorbing the oil coming up under it, and carrying it away downstream. You will 
have a trail of oiled ice floes 1,000 kilometres or more in length covering a whole 
swathe of the Arctic. The oil disappears into the interior of each floe, because new ice 
grows underneath it, so you have an ‘oil sandwich’ which lasts all through the winter. 
Then the oil rises to the top surface of the ice in the spring and summer and retains 
its toxicity. By now it is spread thinly around such a huge area that it is very, very 
difficult to burn it by that stage or get rid of it by mechanical removal.281  

72. The remoteness of Arctic drilling locations means that infrastructure and capability to 
manage accidents may be “distant or unavailable”.282 With sparsely populated shorelines 
and lack of established monitoring, Platform believed it could be a long time before a spill 
is even noticed by environmental regulators.283 This was demonstrated by an oil leak from 
the Trebs Oil Field in the Russian Arctic during April 2012, which was difficult to gauge 
because of its remoteness.284 In respect to Shell’s drill site in Alaska, Greenpeace believed 
that the US only had one operational ice-breaker and that the nearest town had limited 
access and no ability to support large-scale operations.285 Ruth Davis told us that in winter 
it would be difficult to track where spilled oil had gone and it would be difficult to work out 
which country would be responsible for cleaning it up.286  

Oil spill response techniques 

73. Oil companies’ spill response plans for the Arctic anticipate using a number of 
‘conventional techniques’ that would also be used elsewhere when responding to an oil 
spill. There were concerns that such techniques had not been proven sufficiently to work in 
the Arctic.287 WWF saw a “technical gap” in how to respond to oil spills in Arctic 
conditions and in ice-infested waters.288 Dr Babenko from WWF wanted techniques to be 
“locally tested, not tested just in other regions”.289  

74. WWF identified significant ‘response gaps’ for drilling offshore in the Canadian Arctic 
in terms of the amount of time when no response would be possible due to environmental 
conditions. For example, they calculated that a spill response in the Beaufort Sea would not 
be possible for more than 50% of the time between June and September, by October no 
response would be possible more than 80% of the time and no response at all would be 
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possible from November to May. WWF wanted such oil spill ‘response gaps’ to be 
calculated and factored into oil response plans.290  

75. Peter Velez from Shell told us that a four-year joint Scandinavian governments/oil 
industry project, led by the Norwegian SINTEF research institute, had tested mechanical 
equipment, in-situ burning and dispersant application in large-scale field experiments in 
Svalbard.291 Pew Environment Group criticised that project, however, for “painting an 
optimistic picture of the potential applicability of several technologies to Arctic oil spills” 
and having an “overwhelming emphasis” on “non-mechanical technologies”.292 They had 
urged caution when “extrapolating results from isolated field trials into expectations for a 
spill response”, because conditions in the test would have been controlled and all 
equipment would have been immediately to hand.293 A conference in Fermo in Italy in 
September 2011 highlighted a past lack of research on Arctic oil spill response 
techniques,294 although some research was now underway. The US Government has 
recently commissioned its National Research Council to look at the scope for Arctic oil 
spill response improvements.295 Shell told us that a $20 million oil industry research project 
had started in May 2011 to examine further technologies for oil spill response.296  

76. Shell and Cairn emphasised that they would deploy the whole array of available 
methods at their disposal for oil spill response and choose the most appropriate in the 
situation encountered.297 We questioned them on their use of those specific techniques.  

77. A ‘well head’ might suffer damage in the event of a blow-out and a capping system 
could be used to re-establish control of the well.298 Before the Macondo well blow-out, no 
pre-fabricated capping systems existed.299 Professor Wadhams believed that given the 
“horror story” that would be experienced if a blow-out lasted over a winter (paragraph 71), 
the “biggest efforts should be made to design pre-engineering capping systems” so that if a 
blow-out occurred at the end of the summer, it could be capped off and oil prevented from 
getting into the ice.300 Shell told us that it was in the process of building a sub-sea capping 
system and that it was expected to be ready for the 2012 Alaska drilling season.301 Shell had 
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planned to test and deploy this system “in open water prior to drilling”, but had no plans to 
test it in icy conditions. Peter Velez told us: 

There are no icy conditions during the season that we are going to be drilling ... The 
system can be tested, just like any other system and we can prove that it works ... 
keep in mind that that capping system and containment system goes near the sea 
floor. There is no ice in 150 feet of water sitting down there or where this equipment 
goes. So essentially we will have access there if we have to have access, but we will not 
be drilling during the time that there is ice at the location.302 

78. A relief well could also help deal with a blow-out by intercepting the sub-surface 
borewell of the out-of-control well.303 Although a relief well is not seen as a ‘first response 
option’ because of the time it can take to put in place, it is the “most reliable method” of 
ending a well blow out.304 Shell told us that in Alaska, drilling a relief well could begin 
“almost immediately as all of the equipment, including extra pipe, casing and a second 
blow-out preventer will already be staged on board the drilling rig”.305 It cited a case from 
1989 in the North Sea as an example of where the same drilling rig, if not damaged, could 
itself be used to drill the relief well.306 Shell was planning to have a rig in both the Chukchi 
and Beaufort Seas, and therefore in the event that one rig was unable to drill a relief well, 
Shell would move its other rig to assist.307 As with other response techniques, different 
Arctic states have different requirements in this area. For instance the National Energy 
Board in Canada requires oil companies to demonstrate that they have the capability to 
drill a relief well to ‘kill’ an out of control well during the same drilling season,308 but this is 
not a requirement elsewhere.309 

79. Cleaning up an oil spill can involve mechanical recovery of the oil using booms or 
skimmers.310 Shell believed that Arctic conditions create “differences in evaporation rates, 
viscosity and weathering” that “provide greater opportunities to recover oil”. It stated that 
recent independent tests in Arctic conditions have shown that ice can aid oil spill response 
by slowing oil weathering, dampening waves, preventing oil from spreading over large 
distances, and allowing more time to respond. Shell told us that in Alaska available 
mechanical recovery assets had “a combined capacity that exceeds the worst case discharge 
potential of the well we are drilling”.311  
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80. Mechanical recovery could not be used in ‘pack-ice’ conditions and therefore is only 
viable in the Arctic “for a few months of the year”.312 Cairn’s spill response plan concedes 
that using booms and skimmers would not be effective if ice cover was more than 25%.313 It 
includes a proposal that “sections of oiled ice can be cut out and allow the ice to thaw in a 
heated warehouse and then separating the oil from its water”.314 Greenpeace argued that 
this demonstrated that industry response plans were “thoroughly inadequate”.315 Richard 
Heaton from Cairn explained that “we have to have a whole array of methods at our 
disposal”.316 

81. Insitu-burning usually involves first corralling pooled oil on the surface of water with 
booms before burning it. It faces many of the same constraints as mechanical recovery, 
including good weather and visibility because ignition is normally by plane.317 Greenpeace 
argued that the environmental side-effects of burning significant amounts of oil in the 
Arctic were unknown.318 Shell believed that in-situ burning had “proven a very efficient 
way to eliminate the vast majority of ‘fresh oil’: The thicker more concentrated the oil, the 
better the ‘recovery rate’”.319 Research by SINTEF (paragraph 75) had indicated a 90% burn 
efficiency in conditions with 70-90% ice cover.320 Shell planned to have igniting systems 
and booms on-site.321 Cairn’s response plan included the use of in-situ-burning but 
acknowledged that it was ineffective in waters with over 30% ice-cover.322 This reflected 
Pew Environment Group’s examination of oil spill response techniques, which found that 
ice coverage of between 30% and 70% were the most difficult for in-situ burning because in 
this range containment booms are difficult to deploy.323 Richard Heaton of Cairn explained 
that “once you get above 70%, then essentially the ice itself is acting as a very large 
boom”.324 Pew noted that there was little available data on in-situ burning performance in 
Arctic waters, so assessments of its utility had been based “primarily on experimental 
data”.325 To ignite, the oil needs to be a minimum thickness and the more weathered the 
oil, the greater the thickness needed.326 Cairn’s response plan stated that oil be ignited 
within 2 to 3 days,327 although Peter Velez of Shell believed that in the cooler Arctic 
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environment there would be “less evaporation of the oil, less of the volatiles, the lightings, 
flashing off”, giving a window of opportunity to burn the oil of up to 7 days.328  

82. Dispersants can be used on spilled oil to spread it through the water column.329 The use 
of dispersants is also limited by weather and flying conditions.330 Further research is needed 
on its eco-toxicological impacts.331 The Natural Environment Research Council believed 
that one of the key lessons from the Macondo well incident was that dispersants could 
cause significant environmental damage.332 Some studies had shown that dispersed oil 
might be more toxic than the untreated oil.333 Greenpeace were concerned that Cairn’s 
response plan “recommended using dispersants near the shore in certain circumstances 
even though most countries to do not permit this.334 

83. Platform told us that the use of chemical dispersants is “all but impossible under ice”.335 
Peter Velez said that Shell would not apply dispersants under ice, but that they “can be 
applied in cold weather”336 and “laboratory and field tests demonstrate that”.337 Low Arctic 
temperatures can increase the viscosity of oil. Cairn’s spill response plan states that 
dispersant effectiveness “will decrease as the viscosity of oil increases”.338 However, there 
were “different sorts of dispersants and ... the industry is developing new techniques all the 
time”.339 

Meeting the cost of clean up 

84. A potential risk of oil extraction in the Arctic is that any spill might not be fully cleaned 
up because of the cost involved. Richard Steiner told us that having a sufficient financial 
liability scheme in the Arctic for oil and gas drilling would ensure that companies operated 
as safely and as reliably as possible. He believed that the coastal Arctic states had a 
“dysfunctional liability regime”.340 Whilst the US had a $75 million liability regime for 
offshore drilling, after the Macondo spill, BP “stepped up to the plate, did the right thing 
and excused themselves from the limitations of liability in US law” because they knew that 
it would be “politically imprudent for them to hide behind” the existing liability regime.341 
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The Greenland Government required from any company drilling in its waters a $2 billion 
bond to cover emergency response.342 

85. Peter Velez told us that Shell did not estimate the financial cost to the company if a 
‘worst case’ oil spill happened in the Arctic because “we are going to do whatever it takes to 
clean it up”.343 Richard Heaton told us that Cairn was in a similar position, acknowledging 
that it was their “responsibility to clean things up”.344 While we welcome that both Shell 
and Cairn have accepted that they are responsible for cleaning up oil spills, at whatever 
cost, we are surprised that neither has put a financial estimate on the cost to their business 
of dealing with a ‘worst case’ oil spill. On one level that may be a matter for shareholders, 
but there does need to be public transparency to provide assurance that cost will not be a 
bar on dealing with the consequences of any spills being fully tackled.  

86. The IMO has established a ‘Tanker Oil Spill Liability Protocol’, but there is no 
international convention regarding liability for offshore drilling.345 Whilst noting that 
recent proposals to extend the IMO mandate beyond shipping to offshore oil drilling was 
opposed by the UK and US governments, Richard Steiner thought that the UK 
Government could make representations at the IMO to create one.346 The Government 
planned to introduce a liability regime covering UK companies in Antarctica. The 
Antarctic Bill, currently before Parliament, will require those who fail to make a 
reasonable, prompt and effective response to an environmental emergency liable for the 
equivalent costs of such a response. The operator must also secure adequate insurance, or 
demonstrate other financial guarantees, against the costs of response action.347 As for the 
Arctic, we asked Henry Bellingham MP, the then Under Secretary of State, whether the 
Government would support the principle that UK oil companies should face an unlimited 
liability from oil spills in that region. He noted that in the UK Continental Shelf oil 
companies had joint and several unlimited liability for oil spills, but told us that regulating 
oil companies in the Arctic was “primarily a matter for the sovereign states who have 
jurisdiction in the Arctic”.348 

Sharing industry best practices 

87. When drilling takes place in the Arctic it is important that all companies employ best 
practices. Richard Steiner advocated the setting up of what he called an ‘Arctic offshore 
petroleum institute’, where the industry would work together to set standards and develop 
an inspection regime to make it “absolutely certain that any offshore oil and gas 
development in the Arctic Ocean is as safe as reasonably possible”.349 He cited the Institute 
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for Nuclear Power Operators in the US, set up after the Three-Mile Island incident350, 
which was industry-run (its board of directors is comprised of the CEOs of each nuclear 
power company in the United States), and which aimed to complement federal and state 
government inspections.351 

Indigenous peoples 

88. Four million people live in the Arctic; a mix of indigenous peoples and more recent 
migrants attracted by the development of natural resources.352 Arctic communities and 
indigenous peoples rely on marine ecosystems for an important part of their livelihood, 
culture and wellbeing353 and can therefore be highly sensitive to marine pollution, 
including ‘persistent organic pollutants’ such as insecticide DDT and the industrial 
chemical PCB.354 Although used in small quantities in the region itself, these have 
accumulated in the Arctic environment by being transported by air and sea currents and 
rivers and migratory animals. Through their high consumption of marine mammals and 
fish, some indigenous peoples had levels of pollutants in their bodies which exceeded 
World Health Organisation limits.355 An assessment in 2009 found that absorbed levels of 
these pollutants was now decreasing in many Arctic populations as a result of changes in 
diet as well as changing levels of environmental contamination.356 

89. The 1992 Rio Principles established the vital role of indigenous peoples in 
environmental management and development because of their knowledge and traditional 
practices.357 International Polar Foundation UK highlighted that indigenous peoples of the 
Arctic wish to be a part of the dialogue when it comes to developing resources on their 
lands and waters.358 Platform believed that resource extraction in the Arctic “must be 
governed by the principle of free, prior, informed consent of indigenous groups, as set out 
in the UN Declaration of the Rights of Indigenous Peoples”,359 and that it was important 
that there was a fair division of economic and political power between indigenous peoples 
and the wider societies to which they belonged.360 Aqqaluk Lynge, Chair of the Inuit 
Circumpolar Council, highlighted that having a greater influence on decision-making and 
law-making, ensuring environmental protection laws and environmental impact 
assessments processes are adhered to, and being able to speak with a more collective voice 

 
350 In 1979 there was partial meltdown of a nuclear reactor at the Three Mile Island Power Station, Pennsylvania. 

351 Q 393  

352 Arctic Council and the International Arctic Science Committee, Arctic Climate Impact Assessment, 2005. 

353 Arctic Council, Arctic Ocean Review Project—Phase one report, 2011. 

354 Lloyd’s and Chatham House, Arctic Opening: Opportunity and Risk in the High North, 2012; Arctic Council’s Arctic 
Monitoring and Assessment Programme working group, AMAP contribution to the preparation of a Rio+10 
document, 2001. 

355 AMAP contribution to the preparation of a Rio+10 document, op cit. 

356 Arctic Ocean Review Project—Phase one report, op cit. 

357 Principle 22, Rio Declaration on Environment and Development. 

358 Ev w14 

359 Ev w3  

360 Dr Rodion Sulyandziga writing in the Circle Magazine, WWF, 2010. 



40    Protecting the Arctic 

 

 

could help indigenous people to influence future development and help preserve the 
environment of the Arctic.361  

90. Cairn told us that “most Greenlanders support the investment of companies in 
hydrocarbon and mineral exploration and the opportunities such new business can 
bring”.362 In Greenland, exploration for offshore hydrocarbons was “widely accepted as a 
pathway to greater economic prosperity and a guarantee of self-government”.363 Richard 
Heaton from Cairn told us that its Greenland operations have had a large impact upon the 
economy of Greenland, with investment and employment engendered in the country 
adding as much as 25% to the subsidy that comes from the Danish Government.364 He told 
us that Cairn engaged “heavily” with the local people, “not just consultation but [for] 
consent from the local population for what we are doing and how we are doing it”.365 Shell 
told us that no topics were off-limits during consultation with local people.366 They stated 
that the Sakhalin-2 project had reduced unemployment from 20% to 1% in a couple of 
years.367 Shell aimed to maximise the number of local people that worked for them, 
including as marine mammal observers on its vessels and crewing emergency oil spill 
response teams—so-called ‘Village Response Teams’.368 They also shut down their 
operation for two weeks to enable local people to carry out their subsistence hunting 
during the whaling season.369  

91. Six indigenous peoples’ organisations have been granted permanent participant status 
at the Arctic Council,370 and some of these organisations are “highly influential” in the 
domestic politics of Arctic states (which we discuss in Part 4).371 In its Chairmanship 
programme for the Arctic Council, Sweden set out to make it a “high priority to listen to 
the views of indigenous peoples and pursue a clear agenda to actively promote their 
interests in matters of intergovernmental relevance”.372 The Sustainable Development 
Working Group of the Council specifically addressed indigenous peoples’ perspective and 
aimed to “pursue initiatives that provide practical knowledge and contribute to building 
the capacity of indigenous peoples and Arctic communities to respond to the challenges 
and benefit from the opportunities emerging in the Arctic Region”.373 The Chair of the 
group told us that there was no “major divergence” between the positions of the 

 
361 Aqqaluk Lynge writing in the Circle magazine, WWF, 2010. 

362 Ev 195 

363 Arctic Opening: Opportunity and Risk in the High North, op cit. 

364 Q 156  

365 Q 157  

366 Q 162 [Peter Velez]  

367 Q 160 [Robert Blaauw]  

368 Qq 158,160 [Peter Velez] 

369 ibid 

370 Arctic Athabaskan Council, Aleut International Association, Gwich'in Council International, Inuit Circumpolar 
Council, Russian Arctic Indigenous Peoples of the North, and Saami Council. 

371 Arctic Opening: Opportunity and Risk in the High North, op cit. 

372 Government Offices of Sweden, Sweden’s Chairmanship Programme for the Arctic Council 2011–2013, 2011. 

373 SDWG Website: http://portal.sdwg.org/    



Protecting the Arctic    41 

 

indigenous peoples organisations and their national governments in the Working Group, 
but if such differences arose the issues would be discussed.374  

92. Platform did not think that the representation of indigenous groups on the Arctic 
Council guaranteed their informed consent for specific projects”.375 Richard Steiner wanted 
to see an independent ‘Arctic Regional Citizens Advisory Councils’, set up by the Arctic 
Council, with oil industry funding, to engage citizens actively in the oversight of the Arctic 
oil industry because “the general public is asked to review and comment on an 
overwhelming stream of technically complex documents, but is outmatched by well-paid 
industry advocates”. Such a model had been used in Sullom Voe in Scotland in 1974 when 
its oil terminal was being planned. He saw such Councils as an essential prerequisite to any 
further development.376 The development of Citizens Advisory Councils to engage 
citizens in the oversight of the Arctic oil industry should be part of the Government’s 
Strategy for the Arctic (paragraph 155). 

The standard for response plans 

93. Richard Heaton from Cairn told us that as “an industry, we are used to dealing with the 
challenges in the Arctic” and that they were “very, very conscious that we need to [operate] 
in a prudent and safe way, to take account of all the necessary measures, and work with 
governments and agencies”.377 Robert Blaauw from Shell told us that “industry has decades 
of experience in drilling for Arctic oil and gas and producing it, both onshore and offshore: 
500 wells have been drilled today offshore without well control incidents”.378 Peter Velez of 
Shell acknowledged that there were risks with drilling and that procedures and standards 
were put in place to “essentially eliminate or mitigate the risk”. The results of Arctic 
ecosystem research were factored into plans. He told us that “when we drill in Alaska we 
are going to have dual blind shear rams on our blow-out preventers; we monitor the wells; 
we have experienced crews on site … but we are also monitoring these wells from a remote 
location with a second set of experts on a 24-7 basis”.379 Robert Blaauw from Shell told us 
that the “likelihood is extremely small that such an incident will happen … in offshore 
Alaska”.380  

94. Richard Steiner was less sanguine. He told us that “governments and industry 
traditionally understate risk and overstate their ability to respond to emergency situations, 
particularly oil spills”.381 Shane Tomlinson from E3G believed that “often risks are 
downplayed given that they are not seen as immediate threats, whereas the short-term 
benefits [of economic opportunities] may be overstated”.382 Ruth Davis of Greenpeace told 
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us that the US Minerals Management Service had estimated that there was a “1-in-5 chance 
of a major oil spill occurring over the lifetime of activity in just one block of leases in the 
Alaskan Arctic”. She also told us that a review of major blowouts worldwide showed that 
“at least one blow-out has occurred every year since the mid-1970s and there have been 16 
in the last decade, two of which have resulted in major spills”. She believed that it should be 
assumed that it is more, rather than less, likely that a blow-out will occur in conditions as 
challenging as those in the Arctic.383   

95. The industry used an ‘As Low As Reasonably Practicable’ standard in its planning. 
Shell told us that this was based on regulators requiring “companies to continually 
demonstrate that they are taking measures to minimize the risk of oil and gas releases to ‘as 
low as reasonably practicable’”.384 Richard Steiner told us, however, that there were still 
things that could be done to lower the risk to ‘As Low As Possible’, but currently “industry 
hasn’t taken all steps necessary” because getting that “last 10% or 20% of risk out of the 
equation of drilling is the most expensive”.385 He argued that everything possible should be 
done to reduce risk to achieve ‘As Low as Possible’, regardless of cost.386 He believed that 
this included using all the best available and safest technology for all components of 
drilling,387 or else their drilling should not go ahead at all.  

Regulatory regimes 

96. Individual Arctic states apply their own regulatory control regimes to activities within 
their borders, territorial waters and continental shelves. Shell told us that there was a range 
of approaches for regulating offshore drilling by different countries, ranging from 
prescriptive requirements to performance-based approaches (which set outcomes and 
allowed flexibility in how these were met).388 There were few binding multilateral rules for 
environmental protection.389 Dr Babenko of WWF told us that sometimes companies 
apply “double standards” by only following locally the relevant national regulations.390 Both 
Shell and Cairn told us that they pursue the same policies from country to country, and do 
not seek to be any less robust in one regulatory regime than another.391 

97. Oil companies are required to plan for the response to an oil leak or spill and assure the 
national regulatory authorities that their plans are sufficient. Response plans are scrutinised 
by the relevant jurisdictions’ governments and agencies. In Greenland, Cairn’s response 
plan was scrutinised by the Bureau of Minerals and Petroleum and the Danish Centre of 
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Energy and Environment.392 In Alaska, the Bureau of Safety, Environment and 
Enforcement approved Shell’s plan for the Chukchi Sea, but it was also reviewed by a 
number of other US agencies as well as US courts.393 Ruth Davis wanted oil spill plans to 
provide more detail.394 Greenpeace commissioned a review of Cairn’s response plan395 by 
Richard Steiner. Overall, his review concluded that the plan was “lacking in its three 
primary focal areas: spill prevention, well control, and spill response”. He found that “[the 
Plan] is not complete, and does not provide sufficient detail with which to judge the safety 
of the projects, or the potential effectiveness of an emergency response”.396 Similarly, 
Professor Wadhams believed Cairn did not have a serious contingency plan and was the 
sort of “cowboy [company] that want to come in quickly and get out again”.397 A review in 
2010 by the Pew Environment Group of oil spill response in the US Arctic Ocean 
concluded that companies were not adequately prepared for a spill in the Arctic.398 Both 
Shell and Cairn told us that they regularly review their spill response plans,399 to consider 
whether any new techniques have been developed that effectively could be used to deal 
with an oil spill. 

98. Ruth Davis singled out Russia’s regulatory regime as being “particularly challenging”.400 
The Norwegian Ambassador told us that Russia had had regulatory frameworks in place 
on onshore oil activities for a long time, but that they had not had a lot of experience on 
offshore operations.401 Russia is one of the world’s largest oil producers, but less than 2% of 
production comes from mature offshore fields.402 In contrast, for Norway offshore oil and 
gas was its area of experience and its regulatory framework was “certainly something that 
we could see as a model for regulating activities in other parts of the [Arctic] as well”.403 
The UK Government had not undertaken any review of the Russian regulatory regime.404 
The then Under Secretary of State believed that the UK had a constructive and positive 
relationship with Russia: “Lecturing and telling the Russians what to do was not the way to 
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go”.405 The UK’s influence was mainly through practicing what we preach, “advocacy and a 
demonstration of the good practice of our companies”.406 

99. Ruth Davis from Greenpeace advocated creating a strong single regulatory regime for 
the Arctic as a way of ensuring a consistently high level of environmental protection and 
that the Arctic Council could have a role in that.407 We put the proposition of a single 
regulatory regime to both Shell and Cairn. Shell believed that the “Arctic Council has no 
authority to ensure a consistent regulatory regime”.408 Cairn welcomed the principle of a 
consistent high standard regulatory regime across the Arctic but told us it was up to Arctic 
states to decide what role the Arctic Council should play in regulating oil and gas 
exploration.409 Chris Barton from DECC told us that he was not aware of any particular 
drive “to have a single unified approach to regulation”.410 An Arctic Council Task Force 
was currently developing rules on Arctic marine oil pollution, preparedness and response, 
which is due for release in 2013. The UK Government had offered to share its expertise 
with the Task Force,411 but as an observer state the UK has not been allowed to participate 
in the taskforce itself because “it is the current Arctic Council policy to exclude observers 
from contributing to work on legally binding agreements”.412 Richard Steiner told us, 
however, that previous oil and gas standards put out by the Arctic Council (in 2009) were 
“so general as to not be useful for anyone”.413  

100. Jane Rumble from the FCO Polar Regions Unit told us that although the Arctic 
Council was instrumental in “driving up standards across all eight jurisdictions”, there was 
a need for a “softly, softly” approach. She told us that Arctic states were not seeking to 
agree a common approach, because some countries have very high standards and others 
less so. She saw the UK supporting an approach of bringing the lowest up, politically and 
diplomatically.414  

101. Charles Emmerson from Chatham House told us that it was “extremely unlikely” that 
a single regulatory framework could be established for oil and gas activities as these were 
“essentially within the power of the sovereign states themselves” and he could not foresee 
“Arctic states agreeing to a situation where they felt that their ability to produce or not 
produce was fundamentally compromised by another state, particularly when it is very 
economically important to some of those countries”. He thought that “specific sets of 
agreements on particular parts of the problem” were more likely, citing the recently signed 
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agreement on search and rescue and the continuing work towards an agreement on oil spill 
response.415  

102. There were calls for the Government to ensure that UK companies follow the same 
regulations when drilling in the Arctic as they would when drilling in UK waters.416 It was 
reported that the UK Government opposed similar proposals for EU-based companies at 
the EU level.417 Chris Barton from DECC told us that it was not a matter for the UK 
Government to set out “if, what and how” oil extraction can happen in the Arctic but for 
the “countries of jurisdiction”. It would not be appropriate for the UK to set out what rules 
are appropriate for other countries as “we do not have expertise or experience of Arctic 
issues”. However, he thought that British companies had demonstrated that they took 
environmental considerations extremely seriously as it was in their moral and commercial 
interests to do so, and he was not aware of “any concerns that these [UK] companies are 
not operating to the highest standards”.418 The Government expected companies resident 
in the UK “to set the highest possible standards, after all they benefit from having their 
quote and their headquarters in the UK”.419 The then Under Secretary of State told us that 
the Government was “proud of our oil sector”.420  

The case for a moratorium of further oil and gas exploration 

103. If there is an oil spill in the Arctic, little of the spilt oil is likely to be recovered. Richard 
Steiner told us that there had never been an effective spill response. He referred to the 
Macondo incident where only “2% or 3% of what came into the environment was actually 
collected”, with a lot of oil being dispersed or burned.421 Similarly, the Exxon Valdez 
incident only collected 6-7% of the spilt oil, and toxic oil was still to be found on beaches 23 
years later.422 Richard Steiner wanted to see a more candid assessment of the volume of oil 
likely to be recoverable. He believed that oil companies’ assertions that they have effective 
Arctic oil spill response plans “does not pass the red face test”.423  

104. Ruth Davis from Greenpeace believed that the oil industries’ ‘worst case’ spill 
planning scenarios in the Arctic were not, in fact ‘worst case’. She told us that “Cairn 
outlines a worst case spill scenario of 5,000 barrels a day for 37 days, whereas the Macondo 
well released around 60,000 barrels a day for 84 days”. She argued that if it took the same 
number of days to cap and contain a spill in the Arctic, it was likely that the spill would still 
be going on once the Arctic ice began to encroach, meaning that oil would be leaking for 
more than one season.424 The Energy and Climate Change Committee’s report on UK 
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Deepwater drilling was concerned that “the offshore oil and gas industry is responding to 
disasters rather than anticipating worst case scenarios and planning for high consequence, 
low probability events”. The report noted: 

As demonstrated by BP’s response to the blowout in the Gulf of Mexico, the offshore 
oil and gas industry was clearly not prepared for a sub-sea blowout of a well. The 
industry felt that it had mitigated away the risks associated with high-impact, low-
probability events and so did not need to plan for them—it needs to revisit scenarios 
that it thought were too unlikely to occur.425  

Peter Velez from Shell told us that the Macondo well was different from those being drilled 
in the Arctic:  

A deepwater well like Deepwater Horizon Macondo is a well that is drilling in 5,000 
feet of water down to over 18,000 feet ... [and] take typically 90 days or more to drill 
... The wells that we are drilling in the Arctic are 8,000 to 10,000 feet wells, lower 
pressure [and] much lower mud weights.426  

He believed Shell had modelled the ‘worst case’ scenario—a “well control incident”—and 
that this scenario was set and approved by the US federal government.427  

105. Chris Barton from DECC told us that the Government had not undertaken a specific 
risk assessment of any increased risks of drilling for oil and gas in the Arctic “because it is 
not something that is within our jurisdiction and nor indeed do we have the experience on 
which to make that judgement”.428 Richard Steiner argued that regardless of the 
precautions taken:  

… there will still be a significant risk of a major oil spill, and policy makers need to be 
honest about this. People will make mistakes, and equipment will fail. If we allow oil 
development to proceed in the Arctic Ocean, it’s not a question of ‘if’ a major spill 
will occur, but ‘when and where’.429 

106. Drilling is already going ahead in the Arctic and regulatory authorities are 
approving plans to drill. However, only a small fraction of oil would be recovered in the 
event of a significant oil spill in the Arctic and it might take decades for wildlife to 
recover. Given the heightened risks of drilling for oil and gas in the Arctic, discussed 
above, including a lack of conclusive evidence that oil spill response techniques will 
work fully effectively in Arctic conditions, we conclude that there should be a 
moratorium on drilling in the Arctic until: 

• the regulatory regimes of all Arctic states impose the highest available 
environmental standards, and require the best available and safest technology to 
be used for all components of drilling (paragraph 95). The risk standard adopted 
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must be ‘As Low as Possible’ and the Government should work with Arctic states, 
including through the Arctic Council, to help bring this about. 

• a pan-Arctic oil spill response standard is in place (paragraph 99). The UK 
Government should seek to persuade the Arctic Council to draw on the expertise 
of other states in its work to develop such a standard. 

• a much higher, preferably unlimited, financial liability regime for oil and gas 
operations is in place throughout the Arctic. Such a liability regime should require 
companies operating there to demonstrate that they have adequate funds, financial 
guarantees or insurance, to meet the costs of responding to an oil spill (paragraphs 
84–86). The UK Government should seek to advance this through the Arctic 
Council and the IMO. Consideration should also be given to setting up a liability 
deposit bond scheme which could be administered by the Arctic Council.  

• an oil and gas industry group is set up to peer-review companies’ drilling and spill 
response plans and operating practices, reporting publicly (paragraph 87). The 
Government should seek, through the Arctic Council, to engage the oil companies 
operating in the Arctic to set this up. 

• further independent research and testing on oil spill response techniques in Arctic 
conditions is conducted, including assessing the environmental side-effects of such 
techniques (paragraphs 73–83). Only once response techniques have been 
independently proven to be as effective as those used for temperate latitudes 
should drilling be permitted to go ahead. Through the Arctic Council, the 
Government should seek to persuade Arctic littoral states to carry out and publish 
the results of such further research and testing. 

• an internationally recognised environmental sanctuary is established in at least 
part of the Arctic (paragraphs 136–138). 

We discuss in Part 4 how the Government could seek to use its influence on Arctic matters 
to bring such outcomes nearer. 

Shipping 

107. With the ice retreating, shipping will grow. Most Arctic shipping is currently around 
the periphery of the Arctic Ocean and is primarily for re-supplying Arctic communities, 
marine tourism or moving natural resources (petroleum products and mineral ores) out of 
the Arctic.430 However, as the Arctic warms and the ice-cap retreats there will be an 
increasing number of ships passing through the Arctic to cut journey times between 
continents. The Northern Sea Route (across the top of Russia) can reduce the travel 
distance from northern Europe to Japan by 40% and the Northwest Passage (through the 
north of Canada and across Alaska) reduces the travel distance from northern Europe to 
America’s Pacific Northwest by 25% (see Figure 1).431 The Government’s Climate Change 

 
430 Arctic Council, Arctic Marine Shipping Assessment Report, 2009; Arctic Council, Arctic Ocean Review Project—Phase 

one report, 2011. 

431 Q 281 [Godfrey Souter] 



48    Protecting the Arctic 

 

 

Risk Assessment estimated that these Arctic shipping routes could mean a “40% reduction 
in shipping transportation required to service current flow demand for container traffic to 
Asia”.432 As well as reducing journey times, the two Arctic shipping routes offer lower fuel 
costs and reduced emissions, and avoid the risk of piracy in the Indian Ocean and passage 
fees for the Suez and Panama Canals.433  

108. The future drivers of Arctic marine activity are expected to be natural resource 
development (oil and gas, minerals and fisheries) and international trade.434 We heard 
concerns that increased shipping would pose a threat to Arctic ecosystems, particularly 
from a release of oil through accidental or illegal discharge of bunker fuel, but also through 
the introduction of alien species and pathogens, disturbances of wildlife through sound, 
sight, collisions, and disruption of migratory patterns.435 ClientEarth believed that 
international shipping was a comparatively poorly regulated sector for particulate matter 
emissions and that on some estimates black carbon and other emissions from shipping in 
the Arctic might increase by two or three times by 2050.436 

109. Due to the presence of ice, shipping through the Arctic on the two main routes is still 
seasonal and limited. The Northern Sea Route is more than 50% ice-free for between 20 to 
30 days during each summer and is navigable by commercial vessels only with ice-breaker 
assistance.437 The Northwest Passage is only ice-free for a few days a year and is not 
consistently navigable yet because of the amount of drifting ice.438 Nuclear-powered ice-
breakers make most places in the Arctic technically accessible all year round, but they are 
expensive to hire.439 34 ships made the voyage along the Northern Sea Route in 2011 (4 in 
2010), compared with 18,000 a year transiting through the Suez canal.440 The Government 
does not believe that many ships flying the UK flag operated in Arctic waters, nor does it 
consider that a significant amount of trade to or from the UK yet passes through Arctic 
waters. It had not, however, made an assessment of the extent to which future increased 
shipping through the Arctic would be UK-flagged.441 

110. Arctic voyages through the 2020s are expected to be “overwhelmingly ‘destinational’, 
not trans-Arctic”442 and Charles Emmerson saw the emergence of the Arctic as a large-scale 
bulk-carrier transport corridor as a longer-term prospect.443 The Northern Sea Route was 
expected to be open 90 days a year in the 2020s and 180 days a year by the 2080s. The 
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Northwest Passage was expected to be open 30 days a year by the 2020s and 120 days by 
the 2080s.444 As well as the presence of ice, a lack of ports and other infrastructure and the 
costs of insurance could limit future trans-Arctic operations.445 Development could 
potentially also be hampered by disagreement over the legal status of the routes. Both 
Canada and Russia regarded these routes as passing through their own ‘internal waters’.446 
The UK Government took the view that both routes were ‘straits used for international 
navigation’ and was working with other states to achieve consensus on this.447 There is also 
scope for disagreement if Arctic states, particularly Canada and Russia, sought to apply 
special regulations on shipping in the Arctic, above and beyond any internationally agreed 
conventions.448  

111. Of the two routes, the Northern Sea Route is more likely to see development over the 
next 10–20 years because of Russian political support and the development of onshore and 
offshore mineral resources in the Russian Arctic.449 The Russian authorities are activity 
promoting the Northern Sea Route, and expect 64 million tons of cargo to pass through by 
2020, a tenth of the volume that passed through the Suez canal in 2010.450 Peter Hinchliffe 
from the International Chamber of Shipping told us that shipping companies were not yet 
investing on a large scale basis to use these routes. But as it became clear that safe passage 
would be possible, he thought that shipping companies would become more interested.451 
Ports in Scotland and northern England could receive more vessels using the Northern Sea 
Route.452 The UK had expertise in ship building and design.453 The Royal Navy, through 
submarine activities, have extensive operational expertise in the region.454 Most of the 
commercial vessels operating in the Arctic were likely to be insured by UK-based firms,455 
which also offered “an opportunity for UK to exert influence in relation to environmental 
protection”.456 An increase in Arctic shipping is inevitably bringing new opportunities 
for UK businesses and ports, and that will enable UK authorities to play a regulatory 
role in future Arctic shipping. The Government should review how it can support 
relevant sectors of the economy but with a clear focus on meeting the requirements of 
sustainable development of the Arctic. We explore in Part 4 the wider requirement for a 
UK Arctic Strategy which could subsume such analysis. 

112. The Arctic Council concluded in 2009 that although there could be longer seasons of 
navigation through the Arctic, there would not necessarily be less difficult ice conditions 
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for marine operations.457 Ships would be exposed to extreme weather conditions, including 
the presence of icebergs and fog.458 Cold temperatures might “reduce the effectiveness of 
numerous components of the ship and when ice is present it can impose additional loads 
on the hull, propulsion system and appendages”.459 There were gaps in hydrographic 
navigational data for “significant portions of primary shipping routes”, a lack of emergency 
response capacity for much of the Arctic, and “serious limitations” to radio and satellite 
communications and few systems to monitor and control the movement of ships in ice-
covered waters.460 Richard Steiner told us that given these still-present dangers, the goal 
should be to “dial down” the risks from Arctic shipping as much as possible with tight 
safeguards and controls, including ice-breaker and recue-tug support.461 

A ‘Polar Code’ 

113. At present there is no process to prevent ships that are not prepared for Arctic 
conditions from entering the Arctic.462 Ronald Allen from the Maritime and Coastguard 
Agency told us that because there were no mandatory Arctic requirements “we would not 
necessarily know whether a ship was going to go through there”.463 There had already been 
a significant increase in cruise ships observed in the summer season around Greenland, a 
majority of which were not purpose-built for Arctic waters.464 Peter Hinchliffe of the 
International Chamber of Shipping told us that there was a risk that ship operators might 
in the future be tempted to use an Arctic route “before it is entirely safe to do so”, but for 
the moment using the more accessible Northern Sea Route was “very much in the Russian 
backyard” and dependent on Russian ice-breaker support.465  

114. The UN International Maritime Organisation (IMO) is responsible for regulating 
shipping. It oversees two key conventions:466 the International Convention on the Safety of 
Life at Sea Convention (SOLAS),467 and the International Convention on the Prevention of 
Pollution from Ships Convention (MARPOL).468 These do not specifically exclude 
operations in polar regions, but neither do they make any special provision for them.469 
Ronald Allen told us that the presence of ice did not in itself give rise to a need for new 
shipping regulations and cited the example of the Baltic Sea where ice “is perfectly well 
taken care of”. It was the combination of a number of factors in the Arctic that created 

 
457 Arctic Marine Shipping Assessment Report, op cit. 

458 Arctic Opening: Opportunity and Risk in the High North, op cit. 

459 Dr H Deggim of the IMO, Progress towards the development of an international polar code, 2012 [Paper submitted 
to the International Conference on Ice Class Ships, Royal Institution of Naval Architects, London, 4 and 5 July 2012: 
http://www.rina.org.uk/iceclassships.html ] 

460 Arctic Marine Shipping Assessment Report, op cit. 

461 Q 403  

462 Qq 324 – 327 [Ronald Allen] 

463 Q 321  

464 Arctic Marine Shipping Assessment Report, op cit. 

465 Qq 282, 285  

466 Q 286  

467 The International Convention on the Safety of Life at Sea, 1974. 

468 The International Convention on the Prevention of Pollution from Ships, 1973/78. 

469 Q 286 [Ronald Allen] 



Protecting the Arctic    51 

 

“new risks” and demonstrated “the compelling need for a mandatory code for polar 
operations”.470 As a body made up of individual member states, the IMO did not provide 
evidence to our Committee.  

115. In 2009, guidelines for ships operating in polar waters were adopted by the IMO.471 
Although not enforceable,472 the guidelines emphasise the need to ensure that all ship 
systems are capable of functioning effectively under anticipated operating conditions and 
provide adequate levels of safety in accident and emergency situations. They also stipulate 
at least one ‘ice navigator’ to help steer the ship through ice covered waters.473 Greenpeace 
and E3G had concerns about the level of compliance with these guidelines.474 In February 
2010, the IMO commenced work to develop these into a mandatory ‘Polar Code’ to cover 
the “full range of design, construction, equipment, operational, training, search and rescue 
and environmental protection matters” for ships operating in polar waters.475 The Code 
would build upon existing regulation,476 and recognise that different measures for the 
Arctic and Antarctic might be appropriate.477 Work was concentrating on the development 
of measures for new ships, and the extent to which the Code would apply to existing ships 
still needed to be considered.478 Fishing vessels would not be covered.479 Peter Hinchliffe 
outlined the current thinking on how the Code might look: 

The first part of the Polar Code will be a polar water operations manual, so that will 
be the handbook for operations. Then there will be chapters on ... structural integrity; 
watertight and weather-tight integrity; machinery; anchoring arrangements; 
habitability; fire safety; life-saving appliances; navigation; communications; 
operational requirements; crewing and crew training; and environmental protection. 
That will be the mandatory part. Then this will be backed up by a part B, which is a 
guidance section, which is not mandatory but which companies will take into 
account in their risk-based approach to this problem.480 

116. In terms of enforcing existing regulations and any new Code, the primary jurisdiction 
for any ship is its ‘flag state’ (the country where the ship is registered).481 UNCLOS sets out 
the responsibilities of flag states, including the requirement to follow regulations set by the 
IMO. Some countries operate ‘open registers’ for ships not based in that country to register 
their ships there (‘flag of convenience’). Liberia, Marshall Islands and Panama accounted 
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for 40% of global tonnage in 2011.482 Godfrey Souter from the Department for Transport 
told us that although there was a variation in the standard of enforcement by flag states, the 
role of the ‘port states’ (which also have regulatory obligations for visiting ships) was a 
“useful backup”. He believed that there was no particular reason why a non-Arctic state 
could not be a fully effective flag state for enforcing the international regulations and 
standards that apply to Arctic shipping.483 Ronald Allen told us that once a Polar Code was 
in place, it would be possible to demonstrate that a ship had been inspected and issued with 
certificates that entitled it to go into polar regions.484 Some satellites were already tracking 
ships using their mandatory ‘Automatic Identification Signals’ and others were planned.485 

117. The IMO expected completion of an agreed Polar Code in 2014, at which point it 
would need to be ratified as a mandatory instrument.486 It would come into force after a 
further 18 months.487 Given that it could take 5 years from a ship being commissioned to 
being delivered,488 the earliest a new purpose-built ship could be ready which complied 
with an operational Polar Code would be in about 2021, at which point the Northern Sea 
Route might be open for 90 days a year (paragraph 110). However, Peter Hinchliffe 
believed that the Polar Code would not make much change to the ‘Ice Class’ standards of 
construction and design of many ships already operating in ice-covered waters.489  

118. Our predecessor Committee had noted criticisms of the pace of the IMO’s work 
during its 2009 inquiry on reducing CO₂ and other emissions from shipping.490 Godfrey 
Souter believed that as the IMO primarily worked through committees, which might only 
meet a few times a year, it was “not the fastest organisation in the world, but it is very 
thorough” and the result is “something that is always workable”.491 Similarly, Henry 
Bellingham MP, the then Under Secretary of State, Foreign and Commonwealth Office, 
told us that “the professionalism of their work is incredibly clear, but, like any UN 
organisation, it moves at the speed of the slowest in the convoy”.492 The Government was 
in a strong position to influence the IMO’s work, particularly as the UK was a large 
contributor.493 Jane Rumble from the Polar Regions Unit in the FCO told us that the UK 
Government would examine whether the process could be speeded up:  

We would like to try and identify those areas where there is common agreement and 
see whether there is any prospect of getting those squared away and then focusing on 
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the areas where there is more of a problem. At the moment we are waiting for the 
whole package to be agreed before anything is agreed.494 

119. Richard Steiner wanted to see greater protections for the Arctic from the risks of 
Arctic shipping. He told us that the current liability regime—the Convention on Civil 
Liability for Bunker Oil Pollution Damage, known as the ‘Bunkers Convention’—was 
“almost laughable”, providing for only $20 million of compensation to those suffering ship 
spills, and that some Arctic countries (the USA, and Iceland. Sweden is still to ratify the 
convention) had not even signed up to this.495 He suggested that the UK Government 
could recommend that some of the Arctic sea routes be designated as Particular Sensitive 
Sea Areas to provide a greater focus on their protection.496 (Under the MARPOL 
convention, the Antarctic has been designated as a ‘special area’ for a higher level of 
protection for all types of pollution, whereas the Arctic has not, and a ban on the use and 
carriage of heavy grade oil in the Antarctic was recently enacted through MARPOL 
regulations, but again this did not cover the Arctic.497) 

120. There are clear risks from increased shipping to Arctic ecosystems and effective 
standards must be put in place as soon as possible in readiness for an inevitable 
increase in the volume of Arctic shipping. The Government should use its influence in 
the IMO and Arctic Council to: 

• ensure the Polar Code, currently being developed, is robust and provides for 
environmentally safe navigation through Arctic waters. We are disappointed that 
the IMO chose to not give evidence to us on this inquiry, which hindered our 
scrutiny of the IMO’s work to develop this Code; 

• speed up the development of the Polar Code by working with other members of 
the IMO to identify Chapters that could be agreed to a quicker timeframe than the 
rest of the Code. Although essential to reach international agreement on shipping 
regulations, the pace of its work is slow; 

• increase the maximum financial liability of ship operators for pollution in the 
Arctic; and 

• increase the protections afforded to the Arctic under existing IMO shipping 
regulations, including seeking support to designate the Arctic as a ‘Particularly 
Sensitive Sea Area’ within the MARPOL regulations.  

Fisheries 

121. While the Arctic Ocean has few commercial fisheries, adjacent seas support some of 
the largest fish stocks in the world, notably in the Barents, Norwegian, Iceland and Bering 
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Seas.498 Such fisheries fall mainly under the jurisdiction of Arctic coastal states, and are 
managed by those states.499 Fishing is a key industry and employer for some Arctic states, 
representing 90% of Greenland’s export earnings, 33% of Iceland’s and 6% of Norway’s 
(but less than 1% of the export earnings of the United States and Russia).500  

122. It is difficult to predict how climate change will affect Arctic fisheries because of a lack 
of data.501 The Barents Sea has been relatively well studied because of fisheries co-operation 
between Norway and Russia, but other parts of the Arctic less so.502 Current climate models 
have not generally included the necessary variables (water mass mixing, up-welling etc), 
and the Arctic ecosystems on which many fish species may depend are not well 
understood.503 Nevertheless, climate change is likely to alter the species composition of the 
Arctic—increasing some species, reducing others and allowing some to move into the 
region.504 Arctic char, broad whitefish and Arctic cisco, which are a major part of the diets 
of indigenous people, are among the species threatened.505 Further research is needed to 
understand the full effects of climate change and retreating sea-ice on fisheries.506  

123. It is possible that the warm conditions might prompt some species to migrate 
northwards. But there are, however, a number of factors that constrain this. The Arctic 
Ocean is expected to be ice covered in winter and therefore it is likely that the surrounding 
shelves will have seawater cooled to freezing in winter, limiting stocks to true Arctic species 
physiologically adapted to low temperatures.507 Furthermore, the presence of freshwater in 
surface layers over much of the Arctic Ocean, as a result of the ice-cap melting, could limit 
nutrient up-welling from depth and riverine nutrient inputs might only support nutrient 
hotspots river mouths, so the Arctic overall might remain nutrient-poor for fisheries.508 
Ocean acidification, introduced alien species and conflicts with other activities like 
petroleum and shipping may also affect fish stocks and fisheries.509 An Arctic Council 
assessment suggested, however, that the effect of climate change on fish stocks would 
probably be of less significance than the effects of fisheries policies and their 
enforcement.510 For example, potential new fishing grounds, if exploited unsustainably, 
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could result in a loss of fish stocks further south because areas of the Arctic might be acting 
as an area for respite for some North Atlantic and North Pacific species.511 

124. There are a number of international instruments in place that aim to ensure fisheries 
are managed sustainably, including the UN Convention on the Law of the Sea and the UN 
Fish Stocks agreement.512 Some fisheries are managed through bilateral arrangements 
between Arctic states and Regional Fisheries Management Organisations (such as the 
North East Atlantic Fisheries Commission), but large areas of the Arctic are not covered 
since it has so far not been necessary.513 Against the background of Arctic states settling 
territorial claims to the Arctic (paragraph 127), an outcome of the June 2012 Rio+20 
Summit was agreement to address the issue of the conservation and sustainable use of 
“marine biological diversity of areas beyond national jurisdiction”, including through a 
new UNCLOS instrument.514 The Government should play a full role in developing a 
new international agreement on the conservation and sustainable use of the marine 
biological diversity of the Arctic beyond national jurisdictions. 

125. Arctic fisheries are outside the jurisdiction of the UK Government. If fish stocks did 
increase, the Natural Environment Research Council believed that Arctic states would 
“doubtless seek to exploit any new stocks” and would be unlikely to permit foreign vessels, 
including UK and EU vessels, to fish within their 200-mile exclusive economic zones, 
unless “good relations” were maintained and “large licensing fees are paid”.515 The UK 
Government intended to continue working through the EU on sustainable management of 
Arctic fishing and fisheries, and its overriding principle for the management of any new 
fisheries will “continue to be the precautionary and ecosystem approaches, based on best 
available scientific information”.516 As an observer on the Arctic Council, the 
Government should also seek to influence Arctic states to regulate their fisheries 
sustainably. Any bilateral agreements between the UK and other states should seek to 
ensure that smaller boats, which more readily support sustainable fishing practice, are 
able to benefit from any quotas agreed. 
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4 Governance of the Arctic 

International treaties  

126. Most land boundaries in the Arctic are not disputed, but maritime boundaries are less 
settled, including who ‘owns’ the North Pole area itself.517 Under the United Nations 
Convention on the Law of the Sea (UNCLOS),518 each state has an ‘Economic Exclusion 
Zone’ from 12 to 200 nautical miles offshore, giving them exclusive economic rights over 
the water and seabed resources.519 Areas beyond the Economic Exclusion Zone are 
considered ‘High Seas’, unless states claim a right over an extended continental shelf.  

127. Although a number of states have made overlapping claims to the continental shelf in 
the Arctic (Figure 3, page 58),520 each Arctic state has reaffirmed their commitment to 
UNCLOS (or in the case of the US, accepted its provisions) as the legal framework for the 
orderly settlement of claims.521 The Commission on the Limits of the Continental Shelf 
receives submissions from states and provides advice to help determine the outer limit of 
states’ continental shelves, although it does not make legal rulings.522 States had ten years 
after ratifying UNCLOS to submit their claims,523 although this timeframe has been “less 
than rigorously followed” and to date only two submissions (from Russian and Norway) 
have received a decision.524 Shane Tomlinson from E3G was concerned that this was a 
“very untransparent and unaccountable process for outside observers” and that there was 
“very little opportunity for NGOs, civil societies or other groups to engage in this 
process”.525  

128. Greenpeace were concerned that the “lure of Arctic resources” was being reflected in 
competing claims for territory and an increase in military posturing in the region.526 A 
number of Arctic States were “rebuilding their Arctic [military] capabilities or planning to 
do so)”527 and a number of military training exercises had been undertaken.528 However, 
much of the evidence we received pointed to the stability of the region.529 Charles 
Emmerson from Chatham House noted a number of potential geopolitical ‘stress points’ in 
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the Arctic. There were specific disagreements between Canada and the US over their 
maritime border in a potentially hydrocarbon-rich area of the Beaufort Sea, a dispute over 
fishing grounds around the Svalbard Archipelago between Russia and Norway, uncertainty 
over whether the Svalbard Treaty530 applies to Svalbard’s continental shelf, and 
disagreements as to whether the Northern Sea Route and Northwest Passage were internal 
waterways or international waters.531 Nevertheless, he told us that the Arctic States had a 
willingness and the capacity to resolve these issues.532 He told us:  

My concern is not about increased military infrastructure in the Arctic. It is much 
more about this being misunderstood or misinterpreted by other Arctic states. I 
believe that is a much greater concern ... But I think the Arctic as a cause of conflict 
in itself is a pretty unlikely scenario.533 

129. The Brookings Institution reasoned that concerns about a “scramble for territory in 
the Arctic” had been motivated in part by States’ desire to collect data to support their 
claims to the Commission on the Limits of the Continental Shelf; a “Russian ‘flag planting’ 
expedition [under the North Pole in 2007] was primarily designed to collect data”.534 Klaus 
Dodds believed that there was no ‘Great Game’ in the Arctic, and that the UNCLOS 
process was “orderly and peaceful”.535 It was in Russia’s interest to maintain the Arctic as 
an “area of low tension”.536 Development of its offshore resources relied on access to 
European oil technology,537 and the EU market was important for Russian gas, fish and 
other resources.538 A 40 year dispute between Norway and Russia ended in July 2011 
following a treaty on maritime boundaries, paving the way for new oil and gas exploration 
in the southern Barents Sea.539 The Norwegian Government planned to open up the former 
disputed area for seismic survey.540 The Brookings Institution believed the “Arctic offers 
lessons, and even elements of a model, for tackling evolving challenges in other regions”.541 

 
  

 
530 The Svalbard Treaty 1920 recognises Norway’s full and undivided sovereignty over Svalbard. It provides for all treaty 

nations to have access to and residence in Svalbard. Right to fish, hunt or undertake any kind of maritime, 
industrial, mining or trade activity are granted to all treaty nations on equal terms. All activity is subject to 
Norwegian legislation, and there is no preferential treatment on the basis of nationality. 

531 Arctic Opening: Opportunity and Risk in the High North, op cit. 

532 Q 233  

533 Q 236  

534 Chill Out—Why Cooperation is Balancing Conflict Among Major Powers in the New Arctic, op cit. Russia had 
submitted claims to the continental shelf in 2001, but was required to submit more data. 

535 Ev w19 

536 Duncan Depledge and Klaus Dodds, “The UK and the Arctic: The Strategic Gap”, The RUSI Journal, vol 156, pp 72-79. 

537 Arctic Opening: Opportunity and Risk in the High North, op cit. 

538 “The UK and the Arctic: The Strategic Gap”, op cit, pp 72-79. 

539 Arctic Opening: Opportunity and Risk in the High North, op cit. 

540 Ev 145 

541 Chill Out—Why Cooperation is Balancing Conflict Among Major Powers in the New Arctic, op cit. 
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The Arctic Council 

130. The political stability of the Arctic is in part the result of the co-operation of the states 
through the Arctic Council. The eight Arctic states542 established the Arctic Council in 
1996 as a “high-level intergovernmental forum to provide a means for promoting 
cooperation, coordination and interaction among the Arctic States ... on issues of 
sustainable development and environmental protection in the Arctic in particular”.543 The 
role of the Arctic Council has developed over time. It initially focused upon making 
assessments and analysing trends in the Arctic.544 It has since moved on to developing a 
pan-Arctic legal instrument—an agreement on search and rescue—signed in May 2011, 
and there was work underway to develop another on Arctic marine pollution.545 Many now 
saw the Council as the primary international forum for cooperation on Arctic matters,546 
although security and trade are not within its remit, and it plays a limited role (mainly in 
respect of environmental impacts) on issues such as shipping, energy and fishing.547  

131. Duncan Depledge and Klaus Dodds believed that the search and rescue agreement 
was likely to serve as a starting point for a more actively involved Council, which could 
result in a “significant shift in the Council’s role from being a decision-shaping body to a 
decision-making body”.548 The Swedish Government’s priorities for its Chairmanship 
(2011 to 2013)549 included securing more “concrete decisions” in the Arctic Council and 
making the Arctic “voice heard”.550 Similarly, the Norwegian Ambassador told us that 
governance arrangements were in a “continuous process of being further strengthened”.551  

132. The Arctic Council’s permanent members are the eight Arctic states and six 
organisations representing Arctic indigenous peoples but six non-Arctic countries have 
also been observers (of which the UK is one),552 as well as nine Inter-governmental and 
Inter-parliamentary organisations553 and eleven NGOs.554 Ruth Davis believed that the 
Arctic Council was under increasing pressure to be something “other than just a club for 

 
542 Canada, Denmark (for Greenland), Iceland, Finland, Norway, Russia, Sweden and the United States of America. 

543 Arctic Council’s Website: http://www.arctic-council.org/index.php/en/about-us/89-resources/about   

544 Q 333 [Mr Traavik] 

545 ibid 

546 See: Ev w11, Ev w14; Q 232 [Charles Emmerson], Qq 330, 345 [Mr Traavik]. 

547 Q 445 [Mr Bellingham]; Ev 170 

548  “The UK and the Arctic: The Strategic Gap”, op cit, pp 72-79. 

549 The Chairmanship of the Arctic Council is rotated every third year and in May 2011 Sweden took on the 
Chairmanship role until 2013. 

550 Q 360 [Ms Clase] 

551 Q 330 [Mr Traavik] 

552  Others are: France , Germany, The Netherlands, Poland, and Spain.  

553 International Federation of Red Cross & Red Crescent Societies (IFRC), International Union for the Conservation of 
Nature (IUCN), Nordic Council of Ministers (NCM), Nordic Environment Finance Corporation (NEFCO), North Atlantic 
Marine Mammal Commission (NAMMCO), Standing Committee of the Parliamentarians of the Arctic Region 
(SCPAR), United Nations Economic Commission for Europe (UN-ECE), United Nations Development Program (UNDP) 
and United Nations Environment Program (UNEP).  

554 Advisory Committee on Protection of the Seas (ACOPS), Arctic Circumpolar Gateway, Association of World Reindeer 
Herders (AWRH), Circumpolar Conservation Union (CCU), International Arctic Science Committee (IASC), 
International Arctic Social Sciences Association (IASSA), International Union for Circumpolar Health (IUCH), 
International Work Group for Indigenous Affairs (IWGIA), Northern Forum (NF), University of the Arctic (UArctic), 
and World Wide Fund for Nature-Global Arctic Program (WWF). 
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Arctic nations”, because many non-Arctic countries have “diplomatic, ... resource 
extraction or ... environmental protection interests in the Arctic”.555 Shane Tomlinson from 
E3G believed that Arctic governance was “quite fragmented”, with a “deep division of 
strategic interest between littoral and non-littoral States on some issues, particularly on 
environmental and global public good issues”.556 Ruth Davis believed that the future of the 
Arctic should be guided through dialogue between a much wider set of countries, and 
argued that the UN is a more legitimate body to deal with Arctic issues.557 Richard Steiner 
told us that the Arctic was “too critical and important to be left to the rather parochial 
political whims of the Arctic coastal states”. He believed the notion that the eight Arctic 
states were the sole body governing the Arctic was “outdated”, and called on the UN to 
convene a wider “true Arctic Council”.558  

133. There may be some appetite in the Arctic Council itself to increase the number of 
observer states. Norway recognised that other states may have “legitimate interests and 
concerns about development in the Arctic” and believed that any countries wishing to 
become an observer would be given a positive hearing.559 Similarly, Sweden wanted to use 
its Chairmanship of the Arctic Council to improve communication on Arctic issues and 
“reach out to more parts of the world”.560 There are doubts, however, about whether Arctic 
states see a role for the UN or would welcome wider participation by others in Arctic 
governance, beyond being ‘observers’. The June 2008 ‘Ilulissat declaration’ by the Arctic’s 
five littoral states announced that there was “no need to develop a new comprehensive 
international legal regime to govern the Arctic Ocean” as “the solid foundation for 
responsible management” was already provided by “an extensive international legal 
framework”.561  

Designating a ‘protected zone’ in the Arctic  

134. That has not prevented some NGOs from calling to establish an agreement for a 
protected zone in the Arctic, to remain undeveloped. The extent of the Arctic over which 
individual countries have given some form of protected status doubled from 5.6% to 11% 
(3.5m square kilometres) between 1991 and 2010.562 Marine areas are less represented than 
land563 and the Arctic Council has stated that there is an “urgent need” to identify and 
protect “biologically important marine areas”.564 WWF were particularly concerned that 
the current level of protection of Arctic cetacean species’ (whales, dolphins and porpoises) 
habitat was not sufficient to provide them “with the buffer that they will need to withstand 
the rapid changes to their environment that will occur as a result of global climate 

 
555 Q 13  

556 Q 1, 13 

557 ibid  

558 Q 388  

559 Q 333 [Mr Traavik] 

560 Q 364 [Ms Clase] 

561 The Ilulissat Declaration 2008. 

562 Arctic Council’s Conservation of Arctic Flora and Fauna working group, Arctic Biodiversity Trends 2010 - Selected  
Indicators of Change, 2010. 

563 ibid 

564 ibid 
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change—both directly as the ecosystems in which they live change, and indirectly as 
human industrial activities expand”.565 There was a “pressing need” to assess the 
effectiveness of current protection systems as a conservation tool.566 

135. A number of existing protected areas might be threatened as they become viable for 
development. The Lofoten Islands are protected from petroleum activities until 2013,567 but 
there is growing pressure from the oil and gas industry to open this area to exploration and 
it appears to be a key issue in the run up to the next Norwegian general election in 2013.568 
Bristol Bay in Alaska has recently become protected from offshore oil and gas development 
until 2017.569 On land, there are a number of national parks and protected areas within the 
Bristol Bay region,570 but there are also plans for what would be the largest open-pit mine 
in North America, at Pebble Mine.571  

136. Shane Tomlinson from E3G told us that, against the background of the UNCLOS 
process, where Arctic states could claim extended continental shelf in the Arctic, there was 
a small area of the Arctic that was still unclaimed and uncontested and could be designated 
as a protected area under international conservation law (see Figure 3).572 There were also 
calls for an ‘Arctic Treaty’, similar to that for the Antarctic, which would ban all 
commercial activity or development.573 A resolution of the European Parliament in 2008 
urged the European Commission to pursue an international treaty for the protection of the 
Arctic, starting with the unpopulated and unclaimed area at the centre of the Arctic 
Ocean.574  

137. In July 2012, Greenpeace launched a campaign to have the Arctic declared an 
environmental sanctuary by the UN, banning oil and gas exploration and unsustainable 
fishing.575 WWF, who have developed criteria for identifying places of conservation 
importance, favoured a proportion of the Arctic Ocean being designated as marine 
protected areas to “help prevent over-exploitation in the longer term” and areas which are 
“too valuable and vulnerable from any kind of perspective—environmental, ecosystem, 
social, cultural” being designated as “no-go zones” for oil and gas activities.576 Dr Babenko 
of WWF believed that as oil and gas activities had already started, this was a more realistic 
proposal that an outright “ban” or “moratorium” on all activities in the Arctic.577 In a 

 
565 Ev 163 

566 Arctic Biodiversity Trends 2010 - Selected Indicators of Change, 2010.  

567 Q 71 [Dr Babenko] 

568 For example see: “Lofoten’s troubled waters”, Geographical.co.uk, March 2012, “Pristine fishing area split on the 
prospect of oil”, The Local online, Marc 2012. 

569 http://www.pewenvironment.org/news-room/other-resources/success-story-bristol-bay-a-national-treasure-
8589942867   

570 http://www.nwf.org/Wildlife/Wild-Places/Bristol-Bay.aspx    

571 http://www.visitbristolbay.org/bbvc/   

572 Q1 

573 Ev 145, Ev 163; Q 1, 13 [Shane Tomlinson] 

574 Text adopted 9 October 2008. http://www.europarl.europa.eu/sides/getDoc.do?type=TA&reference=P6-TA-2008-
0474&language=EN   

575 See Greenpeace’s website: http://www.greenpeace.org.uk/arctic/   

576 Ev 163; Q 71 [Dr Babenko] 
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similar vein, Richard Steiner recognised that a “complete blanket umbrella moratorium on 
Arctic drilling is unfeasible”. But he believed that Arctic States could contribute areas 
within their Exclusive Economic  Zone to an Arctic Sanctuary.578  

138. We asked the FCO whether the Government would advocate setting up an Arctic 
Sanctuary. Jane Rumble from the Polar Regions Unit told us that the idea of a sanctuary 
had not been “particularly raised at the Arctic Council level for discussion” but that the 
Government’s “tendency would be to take a highly protective stance” on areas beyond 
national jurisdictions in the Arctic.579 Henry Bellingham MP, the then Under-Secretary, 
told us that this was “a hypothetical situation” because “the ice hasn’t melted” and one of 
the key priorities was to sort out the continental shelf claims beyond the 200-mile EEZ 
limit.580 He told us that the Government wanted to “work around consensus” and would 
want to see “what allies we had for a policy of that kind” because the Government “would 
not want to be completely isolated”.581  

139. We support the need for an internationally recognised environmental sanctuary 
covering part of the Arctic. The Government should urgently seek to gather support for 
this within the Arctic Council, and to encourage the Council and UN to begin a 
dialogue on the scope for this. We see the development of such a Sanctuary as a pre-
requisite for further development of the Arctic’s natural resources. 

The UK’s role in the Arctic 

140. The FCO has the overall policy lead on Arctic issues within Government, but there 
are a further five departments with policy responsibilities in particular areas.582 The Polar 
Regions Unit within the FCO represents the UK at Arctic Council meetings.583 Some 
witnesses argued that given the importance of its remit, its capacity should be enhanced.584 
However, Jane Rumble, Head of the Unit, told us that its eight staff “co-ordinate a huge, 
vast, cross-Government network, and that is where all the resource is”.585 The Under 
Secretary of State told us that a “great deal of effort, time and resource [was put] into every 
senior Arctic Council meeting” and that the UK Government had representatives in 
attendance at “every single meeting of the Council”.586  

141. On the face of it the UK, as an observer state, has limited influence in the Arctic 
Council. The rules of the Council mean that as an observer, although the UK is invited to 
most meetings and can submit written statements, it cannot vote or address the Council. 
Observer states and organisations are excluded from any negotiations on binding 

 
578 Qq 388, 402  
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581 Q 436  

582 Ev 170 

583 Q 408 [Jane Rumble] 

584 Q 5 [Shane Tomlinson], Q 68 [Rod Downie], Q 241 [Charles Emmerson] 

585 Q 441 [Jane Rumble] 

586 Qq 405, 413 [Mr Bellingham]  
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agreements.587 Dr Sommerkorn from the WWF noted that Arctic Council states had made 
it clear that they did not want “political level influence” from non-Arctic states.588 Charles 
Emmerson told the Committee that “the UK should attempt to be a diplomatic innovator 
and entrepreneur” but not “stick their oar in where it is not wanted”.589 Henry Bellingham 
MP told us that he saw the UK’s role in influencing the Arctic Council as one where it gets 
“items on the agenda and leads initiatives and discussions”.590 The Government had five 
key priority areas for the Arctic: scientific research, climate change, sustainable 
management of the environment, shipping, and the role the Government can play in 
Arctic Council governance.591 The then Under Secretary of State told us that although not 
an Arctic country, the UK was the Arctic’s closest neighbour and had a “significant stake in 
the sustainable future of the Arctic”.592 The Government aimed to work “closely and in a 
thoroughly co-operative fashion, with the Arctic states on all the key issues”, but as a non-
Arctic state he believed that it could not “throw [its] weight around; you have to win 
people’s confidence, you have to win their trust ... by showing where we have areas of 
excellence”.593 Jane Rumble told us that the Government’s role at the Arctic Council 
included “trying to ensure that they do not go off into a closed room and do something 
that will have some impact on the UK or any other non-Arctic state”.594  

142. Therefore, while Norway and Sweden believe that the UK’s expertise on many Arctic 
issues played a constructive role in the Arctic Council,595 it remains important that the UK 
approach any development of its future role in the Arctic sensitively. We explore below 
three main ways in which the UK might increase its influence on Arctic matters: brokering 
the relationship between Arctic Council members and others, using Arctic science and 
research as a basis for enhanced cooperation on environmental protection, and developing 
a ‘UK Government’ strategy for the Arctic. 

‘Brokering’ the relationship between the Arctic Council and others 

143. Duncan Depledge and Klaus Dodds considered that the UK could use its position as 
an observer on the Arctic Council to play an important role liaising between Arctic 
Council states and others, including China and the EU.596 Charles Emmerson believed that 
the UK was in a strong position in having well-established diplomatic relationships around 
the world to “broker all kinds of deals”.597 There might be an opportunity for that as the 
Arctic Council considered bids for new observer states.  

 
587 Q 434 [Mr Bellingham]  
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144. The Arctic Council has set out criteria for admitting new observers, which include 
“recognising Arctic States’ sovereignty, sovereign rights and jurisdiction in the Arctic”, and 
“having demonstrated their Arctic interests and expertise relevant to the work of the Arctic 
Council”.598 It is currently determining 10 applications for observer status.599 There has 
been disagreement within the Council on how to deal with them.600 A final decision on 
applications is expected in spring 2013.601 The Arctic Advisory Group believed that when 
other countries gain observer status, the UK’s influence in the Arctic Council would 
“inevitably be diluted”.602 The Under Secretary of State told us that he was not concerned 
about such a possibility, however, seeing this as “an opportunity to have more friends with 
whom we could make a common cause”. In any case, he told us, it would be for sovereign 
states to decide which countries should become permanent observers and the Government 
would expect all applicants to meet the Arctic Council’s criteria.603 Charles Emmerson, in a 
similar vein, highlighted a need for the UK not to overstep its own observer role.604  

145. The European Union’s and China’s applications were most contentious. The EU’s 
earlier bid for observer status had been turned down because of its policy on seal products, 
which had been a particularly sensitive subject for Canada and Denmark.605 More recent 
European discussions on the need to develop an Arctic Treaty had been “negatively 
received” by Canada, Norway and Denmark.606 China’s interest in the Arctic may reflect its 
position as the world’s biggest trader of goods and the second-biggest in terms of trade 
exported by ship, and its construction of a nuclear ice-breaker fleet.607 Beijing warned in 
2010 that dissident Liu Xiaobo being awarded the Nobel Peace Prize would damage 
relations between China and Norway.608 The Chinese Premier did not visit Norway during 
a subsequent trip to Iceland and Sweden609 and Norwegian exports to China have also 
fallen significantly.610 The Norwegian Ambassador told us that Norway supported China 
becoming an observer at the Arctic Council, but noted that “in order to process the request 
for observer status, it is important to be able to speak and to have dialogue”.611 The Swedish 
Ambassador believed it was important to establish whether states that had applied to 
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599 Recommendation of the Arctic Council Deputy Foreign Ministers, 14 May 2012. http://www.arctic-
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become observers had a full dialogue with all Arctic states, a prerequisite to becoming an 
observer.612  

146. We explored the possibility of ‘grand bargains’ being reached in return for the Arctic 
Council granting observer status, and in particular whether this could be linked to action 
on ‘black carbon’ emissions (paragraph 52) from China. The Swedish Government thought 
that it would be useful to have China involved at the Arctic Council to enable a dialogue 
with them “on the consequences of this pollution”.613  

Using UK Arctic research  

147. The UK has an active scientific community working on Arctic issues, giving the UK a 
direct presence on Arctic matters.614 The UK has an established environmental research 
base in the Arctic at Ny-Ålesund, on Norway’s Svalbard archipelago, for use by UK 
universities and research institutes.615 UK Arctic science is well regarded,616 and distinct 
from that of some Arctic coastal states because of a “willingness to consider similarities 
between the Arctic and Antarctica”.617 The UK’s expertise in particular areas of science 
would “allow a very high profile in any Arctic science undertaken”.618  

148. The then Under Secretary of State told us that the UK had a “serious common 
interest” in Arctic marine and avian biodiversity and that in this area the UK could “add 
value” as an observer state.619 The UK had played a role in working groups of the Arctic 
Council, particularly on flora and fauna,620 and he flagged up biodiversity as an area of 
future research that the UK could use to increase its influence in the Arctic Council.621 The 
Natural Environment Research Council (NERC) is managing a £15 million Arctic research 
programme, a “very substantial jump” in UK research resources, which they saw as a 
“measure of how seriously we take the Arctic”.622 NERC “drives [the UK’s scientific 
engagement] with the Arctic Council”.623 The Swedish Ambassador highlighted scope for 
further research on the permafrost, where not enough international research was being 
done.624 Professor Lenton believed that more research could be done on monitoring 
changes to the Arctic and modelling and conceptualising tipping point issues, including 
Arctic methane release.625 Dr Sommerkorn from WWF highlighted the UK’s work on 
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ecosystems services, which he believed could usefully be exported to the Arctic Council’s 
working groups.626  

149. The Arctic Office in NERC has a role in “trying to promote British science in the 
Arctic and make connections”.627 An Arctic climate science network has been formed to 
link all the major national research programmes in the western Arctic, and NERC expected 
to extend this into the broader Arctic as a whole.628 While science (rather than policy-
making) would primarily determine what research was undertaken,629 the Under Secretary 
of State thought that science was “a really important lever for influencing the development 
of Arctic policies” and that “promoting UK science, in a forum like the Arctic Council, has 
been essential to our strategy for appropriately influencing Arctic decisions”. He told us 
that there was significant scope for research on black carbon, pollutants and biodiversity 
which could increase the UK’s influence.630  

Developing a ‘UK Strategy’ to promote collaboration on Arctic matters 

150. All of the Arctic states have published Arctic strategies.631 Each includes the 
promotion of economic and social development of their northern Arctic regions, whilst 
ensuring a balance with environmental protection,632 although the Under Secretary of State 
contrasted the Arctic Strategies of Sweden, Norway and Canada which were “full and 
extremely elaborate” with that of Russia which “certainly requires further work”.633 

151. The UK has wide-ranging interests in the Arctic, including finance and investment, 
maritime shipping, insurance, engineering and environmental consultancy, as well as 
scientific research. Klaus Dodds and Duncan Depledge believed that the UK lacked a 
coherent policy towards the Arctic that fully reflected such interests, and believed a cross-
departmental Government Arctic strategy would help “crystallise further co-operation 
between stakeholders and tease out UK Arctic interests, ranging from the effects of further 
climate change to commercial opportunities such as energy, shipping and tourism”.634 
Shane Tomlinson from E3G believed that at present the various parts of Government with 
Arctic interests were not coming together.635 He told us that the Government: 

... is not prepared for a lot of the Arctic threats and opportunities as we move 
forward. It is quite comfortable with the status quo position of being a permanent 
observer on the Arctic Council and has not really wanted to rock the boat. However, 
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shifting global dynamics means that we cannot retain this position moving 
forward.636 

152. Rod Downie from WWF highlighted potential policy conflicts, where for example the 
UK was taking a leadership role in advocating carbon reduction but also looking to the 
Arctic for energy security.637 WWF published earlier this year a set of principles that it 
wanted the UK Government to follow in its dealings with the Arctic.638 Ruth Davis from 
Greenpeace wanted the UK to show evidence that it was pursuing strategic objectives, that 
were wider than simply securing the interests of extractive companies in the Arctic.639 The 
Arctic Advisory Group believed that it was sensible for the UK to review its position in 
order to “identify any policy gaps caused by recent developments in the Arctic” and that 
assuming that the present “watching brief” approach would continue to protect UK 
interests would be “foolhardy” when other countries were actively reviewing their Arctic 
policies.640 

153. Charles Emmerson favoured greater coordination between the various government 
departments on issues of common interest, but believed it was important that any future 
UK Arctic Strategy was prepared from a deep knowledge of the interests of, and in 
consultation with, the Arctic states. He referred to a previous Arctic Strategy of the 
European Union which failed in this respect and had left them looking at if they were 
trying to “ramrod their way into the Arctic”.641 The FCO’s Jane Rumble told us that the 
Government will “continue to play its very active role in making sure that [EU] 
competence is not extended and that it is articulated appropriately by the EU bodies”.642 
We asked both the Norwegian and Swedish ambassadors whether they would welcome the 
UK developing its own strategy. The Norwegian Ambassador thought it would be “a 
positive thing, a good thing ... that can only be helpful”.643 The Swedish Ambassador 
though it would be “an excellent idea” and that “there are so many issues—environment, 
climate change, energy, transport, fishing—that could be part of such a strategy”.644  

154. Jane Rumble, on the other hand, believed that whilst some Arctic States would 
welcome the UK having a strategy, others would be sensitive about an observer state 
having a strategy over their territory: 

We have walked a bit of a fine line, in terms of not saying it is a strategy but making 
sure that we are clear on what we want to get out of the Arctic, why we are engaged 
in it and what our priority areas are.645 
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The Under Secretary of State did not believe there was a need for an Arctic Strategy as 
there was “very broad agreement, in terms of the sovereignty, the management and the 
governance” of the Arctic, and he thought that Arctic states “would see it as being 
unnecessary”. He told us that: 

... we have been asked this on a number of occasions in the past: is there a strategy as 
such? We do not have “an Arctic strategy”. What we have is a clear policy, and 
within that policy are the initiatives and the priorities that I mentioned ... It is not 
something that we have decided upon, but it certainly is something that we have not 
ruled out. We have to be a little bit careful here. Obviously there would be issues 
around sovereignty if other countries decide they wanted to have a strategy for, say, 
the North Sea or the English Channel ... we have not lost out by not having an Arctic 
strategy. But as the number of different initiatives increase, as the number of 
different international organisations and different fora take an interest in the Arctic, 
as a key player would it help us to have an Arctic Strategy in the future? Yes, it might 
do.646 

155. We recommend that the Government begin the development of an Arctic Strategy 
to bring together the UK’s diverse interests in the Arctic and engage all stakeholders. 
Without one there is a risk that government departments may not be working in a 
cross-cutting way. Such a Strategy should include analysis of the potential impact of 
climate change on the Arctic and necessary responses (Part 2), as well as how and where 
the Government would act to support sustainable development in the Arctic (Part 3). It 
should identify potential end-states for the Arctic and how the Government intend to 
use its influence at the UN and Arctic Council to bring those about, taking account of 
the limits on the UK’s ability to directly drive such changes. In particular, an Arctic 
Strategy should include: 

• a narrative on how the Rio principles and the outcomes from the Rio+20 Summit 
will guide the UK’s approach to the Arctic (paragraph 3);   

• how the Government intends to use its science and research to increase its 
influence on Arctic matters (paragraphs 147–149); 

• how the Government plans to secure action against the pre-conditions we consider 
should be attached to further drilling in the Arctic (paragraph 106);  

• the need for an area of the Arctic to be set aside as a ‘sanctuary’ and protected from 
oil and gas development, to be progressed in dialogue with both the Arctic Council 
and the UN (paragraphs 136–138);  

• how the Government will use its influence at the IMO, UN and Arctic Council to 
help protect the Arctic from the possible impacts of increased international 
shipping, and how it will support relevant sectors of the UK economy to take 
advantage of future opportunities in a sustainable way (paragraphs 111 & 120); 

 
646 Qq 438, 443  
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• the Government’s commitment to support the sustainable management of Arctic 
fisheries (paragraphs 124 & 125);  

• consideration of the ideal of a ‘wider’ Council, convened under the UN, to allow 
the interests of non-Arctic states to be taken into account in the development and 
environmental protection of the Arctic, and identification of available levers to 
bring that about (paragraph 132); 

• how the Government will work to develop Citizens Advisory Councils to engage 
citizens in the oversight of the Arctic oil industry (paragraph 92); and 

• opportunities for ‘grand bargains’ that might be explored with potential observer 
states, including China, on wider environmental issues (paragraph 146). 

Such a strategy must be developed (and expressed) in a sensitive way, and with the close 
engagement of Arctic countries, to avoid misunderstandings which might undermine 
the UK’s influence. It should also be a foundation for the Government to actively 
engage the public in this agenda. 
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Conclusions and recommendations 

The impact of climate change on the Arctic 

1. There is growing evidence that the damaging effects of climate change are being felt 
strongly in the Arctic. The ice-cap is retreating. In September 2012 it had reached its 
lowest extent since satellite records began, and new evidence shows that it is also 
thinning faster than previously thought. The general view that the ice-cap is not at 
risk of a summer collapse in the next few years may need to be revisited and revised. 
A collapse not only threatens the unique ecosystems there, but would have damaging 
ramifications for regional and global climate.   (Paragraph 28) 

2. There is a range of views on the rate at which methane is being released in the Arctic 
as a result of climate warming there, and whether and how soon that might 
constitute a tipping point. Given its particular potency as a greenhouse gas, however, 
there is a potentially serious risk for global climate change from any significant 
methane release in the Arctic.  (Paragraph 34) 

3. In the absence of urgent action on climate change, there may be a number of tipping 
points in climate-driven systems in the Arctic, which threaten to rapidly escalate the 
danger for the whole planet. A collapse of summer sea-ice, increased methane 
emissions from thawing permafrost, runaway melting of the Greenland ice-sheet, 
and a collapse of the thermo-haline circulation, may all be approaching in the Arctic 
and will have disastrous consequences for global climate and sea levels. These 
together comprise a wake-up call to reinvigorate efforts to tackle climate change. A 
lack of consensus on precisely how fast any tipping points are approaching in the 
Arctic should not be used as an argument for inaction; rather it demonstrates the 
need for continued and sustained research to underpin further action. The UK 
makes an essential contribution to Arctic science,  and we look to the Government to 
continue supporting Arctic science as a key component of its work on climate 
change. (Paragraph 45) 

4. Geo-engineering techniques for the Arctic at present do not offer a credible long-
term solution for tackling climate change. Further research is needed to understand 
how such techniques work and their wider impacts on climate systems. In the 
meantime, therefore, we remain unconvinced that using ‘technical fixes’ is the right 
approach and efforts should not be diverted from tackling the fundamental drivers of 
global climate change. (Paragraph 50) 

5. The risks to ecosystems from the effects of Arctic warming and potential climate 
tipping points, together with the additional risks from energy and shipping 
development, make it imperative that any readily available opportunity to make a 
difference is grasped. Tackling emissions from shipping is such an opportunity, and 
the Government must engage positively with the EU’s efforts to look at options for 
doing this.  (Paragraph 55) 
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Oil and gas exploration 

6. Oil companies primarily respond to market supply and demand. The Government’s 
approach in helping to avoid dangerous climate change is to encourage the UK to 
reduce consumption, not supply, of fossil fuels, through, for example, electricity 
market reform and the EU Emissions Trading System. We are concerned that there 
appears to be a lack of strategic thinking and policy coherence within Government 
on this issue, illustrated by its failure to demonstrate how future oil and gas 
extraction from the Arctic can be reconciled to commitments to limit temperature 
rises to 2°C. The Government should seek to resolve this matter. (Paragraph 64) 

7. The development of Citizens Advisory Councils to engage citizens in the oversight of 
the Arctic oil industry should be part of the Government’s Strategy for the Arctic  
(Paragraph 92) 

8. Drilling is already going ahead in the Arctic and regulatory authorities are approving 
plans to drill. However, only a small fraction of oil would be recovered in the event of 
a significant oil spill in the Arctic and it might take decades for wildlife to recover. 
Given the heightened risks of drilling for oil and gas in the Arctic,  including a lack of 
conclusive evidence that oil spill response techniques will work fully effectively in 
Arctic conditions, we conclude that there should be a moratorium on drilling in the 
Arctic until: 

• the regulatory regimes of all Arctic states impose the highest available 
environmental standards, and require the best available and safest 
technology to be used for all components of drilling. The risk standard 
adopted must be ‘As Low as Possible’ and the Government should work 
with Arctic states, including through the Arctic Council, to help bring this 
about. 

• a pan-Arctic oil spill response standard is in place. The UK Government 
should seek to persuade the Arctic Council to draw on the expertise of other 
states in its work to develop such a standard. 

• a much higher, preferably unlimited, financial liability regime for oil and 
gas operations is in place throughout the Arctic. Such a liability regime 
should require companies operating there to demonstrate that they have 
adequate funds, financial guarantees or insurance, to meet the costs of 
responding to an oil spill. The UK Government should seek to advance this 
through the Arctic Council and the IMO. Consideration should also be 
given to setting up a liability deposit bond scheme which could be 
administered by the Arctic Council. 

• an oil and gas industry group is set up to peer-review companies’ drilling 
and spill response plans and operating practices, reporting publicly. The 
Government should seek, through the Arctic Council, to engage the oil 
companies operating in the Arctic to set this up. 

• further independent research and testing on oil spill response techniques in 
Arctic conditions is conducted, including assessing the environmental side-
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effects of such techniques. Only once response techniques have been 
independently proven to be as effective as those used for temperate latitudes 
should drilling be permitted to go ahead. Through the Arctic Council, the 
Government should seek to persuade Arctic littoral states to carry out and 
publish the results of such further research and testing. 

• an internationally recognised environmental sanctuary is established in at 
least part of the Arctic. (Paragraph 106) 

Shipping and fisheries 

9. An increase in Arctic shipping is inevitably bringing new opportunities for UK 
businesses and ports, and that will enable UK authorities to play a regulatory role in 
future Arctic shipping. The Government should review how it can support relevant 
sectors of the economy but with a clear focus on meeting the requirements of 
sustainable development of the Arctic.  (Paragraph 111) 

10. There are clear risks from increased shipping to Arctic ecosystems and effective 
standards must be put in place as soon as possible in readiness for an inevitable 
increase in the volume of Arctic shipping. The Government should use its influence 
in the IMO and Arctic Council to: 

• ensure the Polar Code, currently being developed, is robust and provides 
for environmentally safe navigation through Arctic waters. We are 
disappointed that the IMO chose to not give evidence to us on this inquiry, 
which hindered our scrutiny of the IMO’s work to develop this Code; 

• speed up the development of the Polar Code by working with other 
members of the IMO to identify Chapters that could be agreed to a quicker 
timeframe than the rest of the Code. Although essential to reach 
international agreement on shipping regulations, the pace of its work is 
slow; 

• increase the maximum financial liability of ship operators for pollution in 
the Arctic; and 

• increase the protections afforded to the Arctic under existing IMO shipping 
regulations, including seeking support to designate the Arctic as a 
‘Particularly Sensitive Sea Area’ within the MARPOL regulations.  
(Paragraph 120) 

11. The Government should play a full role in developing a new international agreement 
on the conservation and sustainable use of the marine biological diversity of the 
Arctic beyond national jurisdictions. (Paragraph 124) 

12. As an observer on the Arctic Council, the Government should also seek to influence 
Arctic states to regulate their fisheries sustainably. Any bilateral agreements between 
the UK and other states should seek to ensure that smaller boats, which more readily 
support sustainable fishing practice, are able to benefit from any quotas agreed. 
(Paragraph 125) 
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Governance of the Arctic 

13. We support the need for an internationally recognised environmental sanctuary 
covering part of the Arctic. The Government should urgently seek to gather support 
for this within the Arctic Council, and to encourage the Council and UN to begin a 
dialogue on the scope for this. We see the development of such a Sanctuary as a pre-
requisite for further development of the Arctic’s natural resources. (Paragraph 139) 

14. We recommend that the Government begin the development of an Arctic Strategy to 
bring together the UK’s diverse interests in the Arctic and engage all stakeholders. 
Without one there is a risk that government departments may not be working in a 
cross-cutting way. Such a Strategy should include analysis of the potential impact of 
climate change on the Arctic and necessary responses , as well as how and where the 
Government would act to support sustainable development in the Arctic . It should 
identify potential end-states for the Arctic and how the Government intend to use its 
influence at the UN and Arctic Council to bring those about, taking account of the 
limits on the UK’s ability to directly drive such changes. In particular, an Arctic 
Strategy should include: 

• a narrative on how the Rio principles and the outcomes from the Rio+20 
Summit will guide the UK’s approach to the Arctic;  

• how the Government intends to use its science and research to increase its 
influence on Arctic matters; 

• how the Government plans to secure action against the pre-conditions we 
consider should be attached to further drilling in the Arctic; 

• the need for an area of the Arctic to be set aside as a ‘sanctuary’ and 
protected from oil and gas development, to be progressed in dialogue with 
both the Arctic Council and the UN;  

• how the Government will use its influence at the IMO, UN and Arctic 
Council to help protect the Arctic from the possible impacts of increased 
international shipping, and how it will support relevant sectors of the UK 
economy to take advantage of future opportunities in a sustainable way; 

• the Government’s commitment to support the sustainable management of 
Arctic fisheries;  

• consideration of the ideal of a ‘wider’ Council, convened under the UN, to 
allow the interests of non-Arctic states to be taken into account in the 
development and environmental protection of the Arctic, and identification 
of available levers to bring that about; 

• how the Government will work to develop Citizens Advisory Councils to 
engage citizens in the oversight of the Arctic oil industry; and 

• opportunities for ‘grand bargains’ that might be explored with potential 
observer states, including China, on wider environmental issues. 
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Such a strategy must be developed (and expressed) in a sensitive way, and with the close 
engagement of Arctic countries, to avoid misunderstandings which might undermine the 
UK’s influence. It should also be a foundation for the Government to actively engage the 
public in this agenda. (Paragraph 155) 
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on Wednesday 18 January 2012
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Peter Aldous
Neil Carmichael
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Zac Goldsmith
Mark Lazarowicz

________________

Examination of Witnesses

Witnesses: Ruth Davis, Senior Policy Adviser, Greenpeace, and Shane Tomlinson, Director of Development
E3G, gave evidence.

Q1 Chair: A really warm welcome to both of you.
As you are aware the Environmental Audit Select
Committee has decided to have an inquiry into
protecting the Arctic. Normally, what we would do is
perhaps have a private, informal discussion when we
would try and get some scoping of the issues that we
needed to cover but, because of the interest that so
many people have in this and because of the
importance of getting different research and views and
so on on the record, we thought it would be helpful
to everybody if we had a public session, so we are
making this available.
We are really grateful to both of you for coming along.
We are not sure where we are with votes this
afternoon. I think we are looking to finish the session
by 4 pm or shortly after that, dependent upon the
business in the House.
If you both would like to introduce yourselves, we
will then look forward to having your presentation.1

Hopefully, there will be time for questions from
members of the Committee afterwards.
Shane Tomlinson: Thank you very much for inviting
us this evening. My name is Shane Tomlinson. I am
the Director of Development at E3G, which is third
generation environmentalism; a non-profit
organisation working on climate and energy issues,
Ruth Davis: I am Ruth Davis. I am Chief Policy
Adviser for Greenpeace, UK.
Chair: We are in your hands.
Shane Tomlinson: We are dividing this into two
presentations. I am going to provide a brief overview
of some of the vast number of different issues that are
covered in the Arctic. Obviously, as you said by way
of your introduction, there are a huge number of
things we can cover here. This gives a skim over of a
lot of these different things but looking at four areas:
governance; UK interest in the arctic; the economics
of Arctic deep-water drilling and resource extraction;
how we could potentially improve governance options
going forward and what the UK’s role could be in that.
Governance in the Arctic in our assessment is
currently focused on accelerating a development
agenda, as opposed to a protection, environmental and
1 The presentation slides are reproduced at Ev 108

Caroline Lucas
Caroline Nokes
Mr Mark Spencer
Paul Uppal
Dr Alan Whitehead

global public good agenda, primarily. This is not to
say that there are not protection elements of the
governance structure and we will examine those in
some detail, but overall, agreements are bound in soft
law and rely heavily on bilateral co-operation. Over
the last few years, a lot of this has been seen as, “How
can we provide increased access to oil, gas and other
mineral reserves to improve economic development
and energy security issues?” That has definitely been
one of the current focuses as we have been moving
forward.
It is critical when we talk about Arctic governance to
distinguish between whether there are processes, of
which there are a wide number covering different
issues, as opposed to delivery of final regimes in
governance. There are many more different processes
and initiatives that operate in the Arctic than there
are finalised governance regimes. That is important to
distinguish as we move forward. However, as we say
that, the most significant venues are the Arctic
Council, which has the permanent members of the
littoral states and a number of observer states of which
the United Kingdom is one; the United Nations
Convention on the Law of the Sea, UNCOS, which
governs international water space overall; and the
International Maritime Organisation, which governs
overall shipping and access issues there.
Governance is quite fragmented, and there is what you
might call a deep division of strategic interest between
littoral and non-littoral states in some issues around
the Arctic, particularly when we look at
environmental and global public good issues,
This is E3G’s assessment of where the focus of the
current governance regime lies on two key axes: those
that focus on more sovereign governance issues and
those that focus on more multilateral governance
issues. Those that focus on a protection/global public
good agenda at the top and those that focus more on
a development/extractive agenda at the bottom, What
we see is there is a cluster of bilateral relationships
between the littoral states that are very much focused
around how they govern access and development of
issues around that.
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The Arctic Council has a development focus and
moves over into a protection agenda. That includes
initiatives under that, say the AEPS, which is the
Arctic Environment Protection Strategy, the Arctic
Impact Assessment, the ACIA, and the Search &
Rescue divisions. That also provides guidelines for
offshore oil and gas drilling.
When we look over to the other axis at the more
multilateral level, there is the United Nations
Convention on the Law of the Sea. That includes
things like assessment and overview of UN fish
stocks; UN deep-sea mining; the International Seabed
Authority; conventions like MARPOL on marine
pollution and OSPAR, the Oslo-Paris Accord on
environmental pollution; and the International
Maritime Organisation, which has a number of
relevant issues there.
There is also a number of global scientific monitoring
and research initiatives. So it is a very crowded
governance field that includes both formal regimes
and processes and more informal regimes and
processes. I am very happy to go into that in
conversations, but I think as you move forward in
your inquiry on this, unpicking the relationships
between the complex governance network, I think is
important in terms of getting the balance right
between sustainable development and environmental
protection as we move forward.
Arctic territorial claims are ongoing and dispute
negotiations have been going on in quite a lengthy
process. The map on the right-hand side of this slide
shows among the littoral states you come across
Russia; Greenland, which is obviously a dependency
of Denmark; Norway; Canada and the United States
through Alaska. There is this region that is shown by
the dotted line in the middle that has a number of
overlapping claims as to who owns the geographic
North Pole region. This is administered under the
United Nations Convention on the Law of the Sea. It
is worth noting at this point that all the littoral states
except for the United States have ratified this. The
United States largely abides by UNCOS guidelines,
but it has never formally ratified the Convention. So
what you end up with is each state has a 12 nautical
mile special economic exclusion zone, its EEZ. That
goes from 12 to 200 nautical miles offshore. Beyond
200 nautical miles, coastal states may claim a right
over an extended continental shelf that is determined
through the Committee on the Limits of Continental
Shelf Extension, CLCS. That means that several
Arctic states have indicated their interest in extending
the continental shelf over the North Pole, so
competing claims stretching from Russia, US, Canada
and Greenland, who can all potentially put in bids.
However, there is a small area of the Arctic, the white
piece in the middle there, which is still unclaimed and
uncontested. There is therefore an opportunity for the
unclaimed space round the North Pole to be
designated as a protected area under international
conservation law in some way, shape or form.
No country currently owns the North Pole region or
the Arctic Ocean surrounding it. It is possible that
Russia, Denmark or Canada could scientifically
demonstrate that they own all of this, but, as I say,
this process is ongoing. Denmark has raised the

possibility—this was under the previous Danish
Government, before the new one came in—that they
would establish a protected zone over the contested
area. So they would claim all of the geographic North
Pole, but then establish a zone to essentially give it
back to all of mankind as a special zone for nature
conservation. That opened up an agenda around
seeing the North Pole as an area of common heritage
for all mankind and the possibility that we may be
able to move forward, similarly as we have in
Antarctica, to preserve forever the North Pole region.
This diagram goes through the very difficult and
contested states around how you can extend your
continental shelf as these claims go forward. It sets
out the special exclusive economic zone and then the
extension that may go through that. Essentially, what
you have to prove is that you have a continuous
plateau or terrace under the ocean bed that extends
outwards from your exclusive economic zone. This is
done through the Committee on the Limits of
Continental Shelf Extension, the CLCS, where states
make claims to the CLCS. This is administered under
the UN Convention on the Law of the Sea. Other
boundary and adjacent states have a three-month
opportunity to comment on the claim. The CLCS then
meets in private. It includes scientific and legal
representatives from all the UNCOS members. It
either rejects or approves the claim and that allows
the settlement of boundary conditions. This is a very
untransparent and unaccountable process for outside
observers. If you are not a Government that is
involved in the process, there is very little opportunity
for NGOs, civil societies or other groups to engage in
this process.
There have also been significant problems in the
CLCS in determining boundary disputes in other areas
of the world. In the South China Sea, we have had
disputes going on for many, many years now. I think
there are some real questions as to whether the CLCS
is really the right body to determine who ultimately
should own or move forward on the North Pole and
whether there are other ways we could have a more
legitimate discussion about how we move forward
on that.
Moving on to look at some of the United Kingdom’s
interests in the Arctic, the bullet points on this slide
are all taken from a Foreign and Commonwealth
Office document, UK’s Engagement in the Arctic, so
these are their words that I am using here. They have
assessed a number of objectives. Firstly, the protection
of the Arctic environment and eco-system; secondly,
supporting and encouraging continued co-operation
among the Arctic states, especially through the Arctic
Council; thirdly, looking at the effects of climate
change in the Arctic and the Arctic as a barometer of
climate change globally; also the potential of the
Arctic to strengthen energy security and the
sustainable use and safe extraction of resources. Safe
extraction is one of those issues that we will turn to
as we move forward in this.
The opening up of the Arctic to increased shipping
and the issues related to that including the new polar
shipping code that has been agreed under the Arctic
Council, the sustainable management of any new
fishing grounds in the Arctic—as Committee members
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may be aware, as climate change impacts and sea
temperatures rise, fish stocks may tend to migrate
north and so this could become an increased issue—
and the study of the region by UK scientists.
We have put these different objectives into wedges on
this diagram, so each wedge of this broadly represents
one of those UK interests. What you can see across
them are three overlapping or high-level meta
objectives. The first is around managing resource
scarcity, conflict and security issues. That goes across
climate change, security and conflict and resource
extraction and security. It is worth noting here that
there have been significant increases in militarisation
around the Arctic in recent years, and that is
something that could move forward. Although we do
not see open tension between Arctic littoral states at
the moment, it is certainly not something that we
could rule out in the future and is a trend we need to
continue to monitor.
Trade, promotion and economic growth goes across
the resource extraction and energy security agenda,
shipping and trade and fishing. Then obviously the
commitment to achieve a below 2°C future and the
specific commitment of this Coalition Government to
be the greenest Government ever, which cuts across
the climate change, eco-system protection, science
and monitoring objectives.
Obviously, there is some tension between those, and I
think one of the key things that we would like to look
at is how the Government works to both prioritise,
manage and resolve the tensions between these three
meta objectives and whether sufficient emphasis is
being placed on the commitment to secure a below
2°C future and a protection of a very fragile and
unique eco-system versus the resource extraction,
energy security, shipping and trade agendas out there.
Obviously, we recognise that there are competing
objectives here, but we think this is something that
needs to be managed in a very open and transparent
process.
The UK needs a comprehensive strategy to reflect its
interests and rhetoric in the Arctic. This is purely an
E3G assessment. We would say that the UK really is
not prepared for a lot of the Arctic threats and
opportunities as we move forward. It is quite
comfortable with the status quo position of being a
permanent observer on the Arctic Council and has not
really wanted to rock the boat. However, shifting
global dynamics means that we cannot retain this
position moving forward. Germany and the
Netherlands, who are also observers on the Arctic
Council, have made quite strong moves in recent years
looking at things around shipping and resource
extraction. China, who have forged quite a close
partnership with Denmark in recent years and whom
Denmark has supported very strongly in becoming an
observer on the Arctic Council, has very significant
interests both in the resource extraction and the
shipping and trade issues. As global geopolitics
moves, so the UK needs to be able to act to do this.
There is also dissonance within Whitehall regarding
some of the risks and opportunities of the Arctic,
particularly the future worldview that this implies. I
think often risks are downplayed given that they are
not seen as immediate threats whereas the short-term

benefits of shipping and resource extraction—
economic opportunities there—may be overstated and
ultimately at odds with some of our global climate
goals. This is something we will return to.
British companies have access to licences and are
active in prospecting in the Arctic region. You may
have seen the reports of Cairn who drilled a number
of wells off Greenland this summer. They were
unsuccessful in finding oil, but they have been
extremely active there.
I think it is important that we try to take a risk-
management approach to dealing with Arctic issues.
A lot of this is being driven by the politics of
anticipation, so although the Arctic is obviously an
eco-system that is changing quite rapidly at the
moment, people are looking to the future to times
where there may be much more access to the North
Western Passage or the northern sea routes and other
things. That is driving the politics of the present in
anticipation of those and including the significant
military build-up there. We think it is important there
is a risk assessment to look at both the feasibility of
resource extraction in the short term, what that means
in terms of insurance risks and particularly deep water
opportunities; also exploring what the counterfactuals
of what high-price future oil-world would mean—at
what prices could you extract significant resources
from the Arctic and what would that mean for the
opportunity costs of low-carbon development in other
countries?—also looking at the shared strategic
agenda linking environmental and security concerns
around sustainable fishing and shipping where the UK
has played quite an active role in developing a
sustainable fishing and fisheries management policy
and how we could apply some of those lessons in
the Arctic.
There is also a need to engage with a broad range of
other strategic actors. As I said, we used to look
within Europe, so what Germany, France, Netherlands
and other countries are thinking about the Arctic
regions and how the UK can act to shape Europe’s
position, but also the increased interest from other
non-littoral states, including China, South Korea and
Japan. It is important that we look at our relationships
and potentially shared and unshared objectives with
those states as we move forward. Obviously, that links
to the broader international governance agenda at the
IMO and other places.
Moving on to look at the economics of Arctic deep-
water drilling: deep water prospecting is physically
and politically challenging. Companies are betting
quite significantly both on technology breakthroughs
or continued improvement in technology and high oil
prices to make this viable. The Arctic is an extremely
difficult eco-system to operate in. I am sure you are all
aware of the extreme changes in weather temperature
conditions you have there; the dangers that ice floes
can pose to drilling equipment and ships. A lot of this
is often dealt with in terms of guesstimates, so there
are some surveys in the Arctic, but we have not really
looked at this as deeply as we have in other areas of
the world. The regulatory risks reflect low confidence
following some of the other issues we have seen in
the Macondo oil spill. So unconventional fossil fuels,
I think there is an overall thing about what oil price
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will that be viable at and also the potential for shale
gas and other development.
The US Geological Survey, the USGS, has examined
quite a lot of this and their assessment was if oil was
worth $100 per barrel, only 2.5 billion barrels of oil
could be commercially extracted from deep water
sources within the Arctic. There would really only be
about a 50% probability of success. To get to really
high numbers of barrels of oil—up to 4.1 billion
barrels of oil—you need to be looking at a $300 per
barrel of oil world to make that feasible. That is just
covering the cost of getting the oil out of the ground.
That does not include the transport and shipping costs
from such a remote and extreme region. That could
lead to additional costs. This is just one estimate; there
are others. I am sure you will want to dig into that as
your inquiry goes on. But I think it is important that
we look at how much oil is viable, particularly from
deep-water sources in the Arctic, and at what price.
Also to look at the counterfactual that this implies in
terms of International Energy’s reference scenario on
which oil companies justify their business that
predicts that by 2030, 80% of world’s future energy
will still come from fossil fuels. This is really only
consistent with temperature increases looking at a
global future of around 6oC rather than a below-2°C
future. So the implications of putting us on a below-
2oC future path is we will have to very rapidly shift
our consumption of fossil fuels on to a low-carbon
trajectory and look at other means of abatement, so
carbon capture and storage, new technologies, those
types of things, in order to be able to manage that
transition.
The policies around anticipation and moving in
advance of reality, so a broad range of economic
models, including both the International Energy
Agency and McKinsey, show that oil prices above
$110 or $120 per barrel of oil, the economic benefits
of decarbonisation outweigh the cost. This is different
in terms of different models quite where the breakeven
comes, but it is somewhere around that and I think
it is worth noting that today’s oil prices, West Texas
Intermediate is trading about $100 per barrel of oil
and Brent is about $110. So we are already pretty
close to the range where the costs of decarbonisation
by 2030 may outweigh a higher future imported-oil
cost.
So the key dichotomy at the heart of Government
policy around this for us is that the resource extraction
agenda in the Arctic may only be valuable for deep
water and a lot of the new sources at $100 to $300
per barrel of oil, which means that decarbonisation
would potentially be a lot cheaper. Also in order to
meet a 2°C future we will need to rapidly transition
away from our current dependency on oil and other
fossil fuels in order to do this. So what is the feasible
window whereby you could meet our environmental
and climate change objectives and still significantly
extract new deep-water resources from the Arctic? For
us that may be a vanishingly small space indeed.
If we look at the global picture around this, onshore
and conventional oil production is decreasing, so that
represents the blue bars in this chart as we move
through time, which means that offshore and more
unconventional sources are having to be increased to

meet growing global demand as we move forward, as
we look at future production. Essentially, the madness
of our dependency on oil means we are increasingly
pushing to new frontiers in the world to try and extract
more and more resources when we could potentially
be investing in decarbonisation.
That being said, a lot of those comments are looking
at offshore and deep-water drilling. There is current
extraction of oil from both onshore and shallow-water
sources that are viable at much lower rates within the
Arctic, so the International Energy Agency assess
between $35 to $100 per barrel of oil for oil
production in the Arctic for current onshore
production. That is likely to continue under a number
of scenarios and obviously we see that as part of being
part of the global picture, but it is really that there are
limits to how much you can do that through onshore.
Increasingly, in order to increase production in the
Arctic you would need to look at offshore and
deeper places.
There are also a number of bodies now looking at
whether or not there is a growing consensus that the
age of cheap oil might be coming to an end. So if you
look at the rate of discoveries over the recent time
versus potential growing demand both from China and
other fast-emerging economies, is it possible that we
ever go back to a very low oil price scenario? It is
also worth remembering that at the end of 2009 global
proven oil reserves stood at over 1,300 thousand
million barrels of oil and so burning all of the existing
fossil fuel reserves would put us well beyond 2°C. So
the total amount of oil in the world is not the problem
at the moment; it is how quickly we can move away
from it.
What does that mean in terms of how we could look
at improved governance? I think for us this is really
looking at a spectrum of options where the UK can
use its diplomatic and other assets in order to
influence the processes here. This can happen both
through local and targeted issues, looking at offshore
hydrocarbon regulation and the support we may
provide for our activity, companies, sustainable
fishing regulation and shipping, through to looking at
much more overarching, top-down and global
agendas. Could we designate either the Arctic as a
special marine protected area to preserve it for all
mankind or look at a decision to have a new Arctic
treaty similar to the Antarctic Treaty, which would be
able to set that up? I think what is important is to
examine the full range of different options that we
have here and really look at how the UK can use its
leverage most wisely. I am going to stop there and
hand over to Ruth.
Ruth Davis: Would you like me to go straight on and
then have questions or—
Mr Spencer: Some of those acronyms in there I have
forgotten what they—
Chair: Yes. Well, maybe we will just have a sort of
five-minute break from the presentation to ask
questions. Yes, by all means, Mark.
Mr Spencer: No, I do not have a question, just to
request those acronyms.
Shane Tomlinson: Yes, we can certainly refresh all
the acronyms. I apologise.
Chair: Zac, did you want to come in specifically?
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Zac Goldsmith: Only if we are going to have a
discussion now, but if it is only to ask—I am happy
to move on to the next one and do it afterwards.

Q2 Chair: Perhaps we will just move on to the next
one and then we will have time for discussion at the
end. Thank you, and thanks very much for that. It is
all on the record as a result of that presentation and it
was very exhausting to listen to, exhaustive as well,
and useful and helpful, so thank you. Ruth, if you
would kindly like to continue that would be helpful.
Ruth Davis: I will do. I am going to focus down on
the particular characteristics of the Arctic ecosystem,
why that makes it particularly vulnerable to the
impacts of any potential oil spill and what the
technical challenges are around oil extraction in the
Arctic at the moment, and then consider what that
means for a transparency agenda and the kind of
approach that the UK might take in looking at more
effective regulation in the Arctic.
The Arctic Ocean is among the least understood
places on earth. What we do know about the Arctic
is, firstly, that it is a unique ecosystem and, secondly,
that it is particularly vulnerable, but we do not know
an enormous amount more than that. It is unique
because we have two places in the world that have
that level of ice cover and those kinds of temperatures,
and they are very far separated from each other, which
means that actually an ecosystem has developed in the
Arctic with species that only occur in the Arctic. It is
also really important, because it is an extraordinarily
nutrient-rich place—that cold water supports a very
nutrient-rich ecosystem and that means that it attracts
large numbers of migratory species, both birds and
marine mammals, that concentrate in great numbers
and, therefore, are vulnerable to any impacts on the
Arctic. That includes 80% to 90% of the world’s
narwhals as well as blue whales, polar bears, seals,
golden eagles, beluga whales. I probably do not have
to talk to you much more about this because I am
assuming that everybody here will be familiar with
some of it from Frozen Planet and will, therefore,
have quite a vivid sense in their own minds about how
extraordinary and unique that place is.
What we do not really know about the Arctic is
exactly the way in which the different parts of the
ecosystem relate to each other and, therefore, its
specific vulnerabilities. It is clear that the way in
which Arctic ecosystems have developed reflect the
fact that there is a large amount of moving ice and
that species in the Arctic use that and use the fringe
between the ice and the water as a critical part of their
lifestyles. [Interruption.] I will let it finish.
Chair: We are going to go and vote and we will
continue then.
Sitting suspended for a Division in the House.

Q3 Chair: I will bring us back to order again. Please
continue the presentation.
Ruth Davis: Okay, no problem. Where I had got to?
I was saying that there is a limited understanding of
the nature of the Arctic ecosystem and particularly the
interaction between ice and water. The space between
ice and water, the place at which those two things
meet, is the place at which large parts of the Arctic

wildlife are found and the space that they move
between in order to be able to find resting places, nest
and eat. That is partly why the impacts of climate
change on the Arctic ecosystem are so challenging
because they fundamentally change that interaction
between ice and water and, therefore, between very
large parts of the ecosystem and the species that
depend on the Arctic. This is a place that is unique. It
is a place that is not completely well understood. It is
a place that is particularly vulnerable to the impacts
of climate change, and it is also a place where it is
very likely that a significant oil spill would have a
very significant impact on that unique system. We
have to think of it as being both very vulnerable and
already under significant pressure as a result of
climate change.
The Arctic is warming twice as fast as anywhere else
on the planet with an average temperature rise of
approximately 2°C. This is already having a profound
impact on the region. Many of you will have seen the
reporting last year around whether or not 2011 was
going to be the lowest ever sea ice minimum. It was
the lowest ever according to one of the critical
agencies that reports on that. It was the second lowest
according to the other. What is obvious is that the
trend for Arctic sea ice is dramatic and frightening
and that it is getting less year on year. In the last 30
years, the Arctic sea ice cap has shrunk by
approximately 40%.
Changes such as disappearing sea ice and changing
water temperature are already having a profound
impact on many species. The declining sea ice is
jeopardising the ability of mammals such as polar
bears to hunt for food, and as a result, polar bear
populations are declining. That is because of this
critical relationship between where the ice is, how it
moves about and where the water is. I do not know
how many of you are familiar with the lifecycle of the
polar bear, but essentially it feeds by being on the ice
and then going into the water. If the ice is too far
dispersed and it is not able to use that ice to access
seals during the early part of the summer then it will
not feed sufficiently well to be able to get through the
second part of the summer, when there is not actually
enough food available. This is why you are seeing
very dramatic declines in polar bear populations at
the south side of their range where the impacts are
the strongest.
Changes in ocean currents and circulation patterns are
resulting in temperature changes in Arctic waters that
are compounding the decline in fisheries, which are
already overfished. We have heard Shane mention the
fact that it is very likely as the temperature rises that
fish populations will move north. It is also the case
that those fish populations moving north and those
that are already located in the Arctic are under a
challenge from the fact that what they are
encountering there is a rapidly changing situation
where they may find themselves in water temperatures
that are completely unlike those that they would have
experienced in previous migrations.
Melting ice is allowing oiling and mining companies
to tap into previously inaccessible new reserves. I
think the picture that we have here is of a very
vulnerable place that is already changing very rapidly
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but where that change is also opening the possibility
of a significant industrialisation. You have to
remember that this is one of the last true wildernesses
on earth. It is a place where, for a large part,
conditions are as natural as they are likely to be
anywhere on earth. We are thinking about a rapidly
changing environment where the prospect of
industrialisation may mean that we lose one of the
very few places on earth where human impacts are
still relatively limited.
The rush for oil and gas in the Arctic region has
actually been going on for some time, but obviously
the fact that we have this very changing environment
means that that rush is accelerating. This map shows
some of the places where oil is already being
extracted, but it also shows the places where people
are looking to open up new exploration and
production. Where most of that new exploration and
production is is in offshore areas, in deeper water than
has been tried before. The conditions are, therefore,
becoming increasingly more challenging as we move
into those deeper waters. You can also see from this
that almost every country who has a claim in the
Arctic also has an interest in the resource extractive
agenda.
We know a fair amount about what current industry
plans are. Most of the international oil companies
whose names will be familiar to you have either
started drilling, started exploratory drilling or have
options available for exploratory drilling. Shell are
proposing to begin exploratory drilling in the Chukchi
and Beaufort Seas, which are off the Alaskan Coast,
between July and October 2012. There is currently a
very intense conversation going on around the
regulatory regime that should apply to Shell in
undertaking that activity. You will know that Cairn
last year drilled a total of eight exploratory wells in
Baffin Bay, which is west of Greenland—that was
actually over a two-year period in 2010 and 2011—
but found no commercial discovery of oil. The costs
associated with that may mean that they do not go
back.
Many of the other projects that are going forward are
going forward in a context of a regulatory regime in
Russia that is particularly challenging. During
December there was an incident where a rig toppled
over, an aged rig toppled over. It was apparently
operating illegally. Several people’s lives were lost as
a result of that incident. Subsequently, the regulatory
authorities in Russia removed the information from
their website that demonstrated that the rig had
actually been operating illegally. It is a very, very
challenging regulatory environment, and I think one
of the things that we might talk about in the context of
the UK’s position is whether or not they could adopt a
role that would actually at a multilateral basis include
the regulatory regime that operated across the whole
of the Arctic.
The reason why this is such a difficult issue for
Greenpeace and other groups like us is that we know
that the drilling conditions in the Arctic are
extraordinarily challenging. Freezing conditions and
severe weather pose unprecedented challenges, in fact.
The Cairns spill plan documents some of the kinds of
weather conditions that you are likely to face when

drilling in the Arctic. The season is very short, in the
case of the area off Greenland between 1 May and 30
November, with water temperatures between 5°C and
-6°C and air temperatures fluctuating between 5°C
and -20°C. June to July has the highest concentration
of icebergs. Icebergs represent a significant challenge
to being able to drill safely in the Arctic. Ships in the
Arctic have to operate in such a way that they blast
potential icebergs out of the path of rigs in order to be
confident that you are not going to have a devastating
collision at some point. I do have a picture of that that
I will show you. That is an extraordinary picture, I
think. It is a ship trying to remove an iceberg from
out of the path of a rig. This is a regular procedure in
trying to protect rigs in the Arctic from the potential
impact of collisions with icebergs.
Strong winds frequently occur upon the shorelines and
sea ice is normally present between January and May,
with inner fjord areas freezing up in November. The
Cairn plan acknowledges that ice formation can vary
significantly depending on weather conditions. I think
this is another thing that we have to remember is that
we think of a kind of drilling window as the time
when there is totally open water. You can see that that
is not the case. Actually, ice formation can happen in
a very unpredictable and irregular way, and during the
drilling season, it is almost inevitable that at some
point you will have to manage your relationship with
floating ice. Gale-force winds are prevalent in many
of the areas where the drilling is taking place and
severe storms are common in the fall and early winter
in the US Arctic Ocean. I think it is also worth noting
that severe weather events are getting more frequent
in the Arctic probably as a result of the impacts of
climate change. We can expect, particularly towards
the end of the drilling season, companies to be faced
with extreme weather events and potentially 30-foot
seas.
The question then we need to ask ourselves is how
would an oil spill actually impact in the Arctic, given
that we are operating in extremely different
conditions. “If there is a serious spill under the ice in
the Arctic, it will be extremely hard, if not impossible,
to stop it becoming an environmental catastrophe”,
says Professor Peter Wadhams of University of
Cambridge, who I hope you may be talking to at some
point. Fragile Arctic ecosystems are particularly
vulnerable to oil spills. The kinds of organisms that
you find in the Arctic often have very long life spans
and slow reproductive rates, so we are talking about
large marine mammals that have perhaps life spans in
decades and may only produce offspring once every
five to 10 years. Oil dissipates more slowly in freezing
temperatures and the lack of sunlight inhibits the
breakdown of oil. That means that in Arctic conditions
you can estimate that it is likely that oil will still be
around and in a toxic condition over decades because
it gets locked up, frozen and then released over long
periods of time. That is certainly what happened as a
result of the Exxon Valdez spill where we know that
toxic oil is still being found in the Arctic ecosystem
even over 20 years after that spill happened.
The Pew Trust says that a spill would wipe out
populations of walrus, seal and polar bear and destroy
isolated indigenous communities that depend on
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hunting to survive. This is partly because what
happens in the Arctic is that you get very large
concentrations of animals in relatively small areas and
that is a reflection of the fact that you will get open
areas of water within the ice or upwellings of cold
water where nutrients are concentrated. The potential
to have a devastating population level effect as a result
of a spill is very high if that spill happens close to
large populations of mammals. The oil industry itself
acknowledges the risk of significant environmental
impacts. Cairn’s energy plan documents significant
long-term impacts on narwhals and breeding colonies
of puffins and razorbills, while populations of
cormorants and king eiders would be significantly
depleted.
I do not think anybody in this conversation is
pretending, firstly, that the conditions are not difficult
and, secondly, that the impacts of a spill would
potentially be devastating. We know what those look
like in practice as a result of having followed what
happened to the oil that emerged as a result of the
Exxon Valdez rig in 1989. That is still being felt 20
years on. Only 9% of the oil was recovered from the
Exxon Valdez and populations of sea otter and killer
whale were decimated locally and have still not
recovered.
Given that, we need to think about what is actually
being put in place to try and manage the possibility of
a spill. I think the most important question to ask here
is how likely is it that there is going to be a spill,
because the industry’s proposition around spilling in
the Arctic is that it is so unlikely to happen that
actually it really does not matter that they do not
necessarily have adequate or tested provisions to clean
up once a spill has taken place. The US Mineral
Management Service estimated a 1:5 chance of a
major oil spill occurring over the lifetime of activity
in just one block of leases in the Alaskan Arctic. Now,
that does not look like a vanishingly unlikely
proposition to me. The review of major blowouts
worldwide shows that at least one blowout has
occurred every year since the mid-1970s and there
have been 16 in the last decade, two of which have
resulted in major spills. We do not have data on the
likelihood of an oil well blowout in the Arctic Ocean,
particularly because we have limited experience of
exploration in that area. But I think it is reasonable to
assume that it is more rather than less likely that a
blowout will occur in conditions as challenging as
those in the Arctic than across the rest of the world.
This is a particularly important point. The industry
remain unprepared for what they consider to be black
swan events. Reporting on the implications of the
Deep Water Horizon disaster, your fellow Committee,
the ECC Committee, said, “We are concerned that the
offshore oil and gas industry is responding to disasters
rather than anticipating worst case scenarios and
planning for high consequence, low probability
events.” I think that is something we would all like to
see the industry challenged on. Are they preparing for
the worst case scenario? We think they are not. We
think they are assuming that the worst case scenario
will not happen.
The industry’s plans lack detail on measures taken to
prevent spills; for example, well control practices.

Cairn’s plans omit critical information such as the
exact blowout preventative designs and how many
centralisers will be used. These are the equipment that
you use to stop there being a disaster. We know very
little about what the industry is intending to do to try
and stop those disasters happening because they
provide very little detail to the public.
In our view, therefore, we should be planning for a
worst case scenario and planning for the possibility
that there will actually be a spill. Once a spill has
happened, the immediate response is how you prevent
that from becoming any worse, which is around the
question of drilling relief wells, capping and
containment. Many of you will be familiar with that
as a result of the response to the Deep Water
Horizon disaster.
At present, the proposition on the part of the industry
is that they will be able to cap and close down the
well during a single drilling season. BP took 80 days
to drill a relief well, which finally stopped oil flowing
from the Macondo well. If it took 80 days to cap and
contain a spill in the Arctic, it is very likely that the
consequence of that is that that spill would still be
going on once the Arctic ice began to encroach and
you would, therefore, face a situation where you had
oil spilling out for more than a single drilling season.
We think it is going to be extremely unlikely that you
will be able to cap a well within a time period that
does not result in significant amounts of oil spilling
out into the Arctic Ocean. In those circumstances, the
question is then how effective can a clean-up
operation be. The Arctic is a unique operating
environment. Its remote location, extreme climate and
dynamic sea ice make containing and cleaning up an
oil spill extremely difficult and in some cases
arguably impossible.
Nearly all of the experts that deal with this issue will
say that the ordinary techniques that companies put
forward as effective in cleaning up spills in marine
environments are very likely to be ineffective in the
Arctic environment. That includes the use of booms
and spill control devices. It includes burning and it
includes dispersants, all of which are less likely to be
effective in the Arctic environment than they are
going to be in the marine environment, for example,
that we saw in the Deep Water Horizon disaster. Once
oil is out there, moving ice floes can trap spilt oil as
they move over the drill site and then float up to 1,000
miles from the source of the spill during the course of
a winter. This is important because it is going to be
very, very difficult to be able to track where that oil
has gone. It is also going to be very difficult to work
out actually which country arguably is responsible for
cleaning up that oil because it may be that you find a
trans-boundary issue where oil is spilt in one country
and actually ends up in the jurisdiction of another.
The industry’s worst case spill scenarios are not, in
fact, worst case. Cairn outlines a worst case spill
scenario of 5,000 barrels a day for 37 days. The
Macondo well released around 60,000 barrels a day
for 84 days.
During ice conditions the response may be limited to
monitoring the spill with recovery operations
resuming once the thaw is complete. If ice is present,
conventional clean-up techniques are largely
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ineffective and oil companies are left to monitor the
spill until the ice thaws. I have already said
mechanical recovery, booms and skimmers are
generally not effective in ice and will only clean up
between 10% and 20% of oil. If ice cover is more
than 25% they simply cannot be used. Freezing
temperatures make oil more viscous and dispersants
are much less likely to be effective. In situ burning
cannot take place if ice cover is more than one-third
and the oil has to be of a minimum thickness to ignite.
Also very important is that the remoteness and
inaccessibility of the region could seriously hinder
shoreline clean-up. There simply are no Coastguard
stations within a reasonable distance of most of the
places where the companies are intending to drill.
There is no onshore infrastructure that would enable
you to get equipment out there to deal with this
problem and there are not enough vessels to be able
to sort the problem out once it happens.
We believe that the kinds of spill response plans that
are being put forward, given the nature of these
technical challenges, are completely inadequate.
Cairn’s plan includes the claim that a section of oiled
ice could be cut out and allow the ice to thaw in a
heated warehouse and then separating the oil from its
water. We are curious as to how you would set about
doing this. If you imagine a situation where you have
oil trapped in extraordinarily large pieces of floating
ice in a very hostile environment, how is this going to
happen? Are we going to have helicopters with saws
chopping pieces of ice up and then taking off to heated
warehouses that do not exist in parts of the world that
are astonishingly remote? We would be interested in
Cairn being asked that question.
If drifting ice is present and the use of booms is not
feasible, oil collecting naturally among ice will be
monitored. Again, this does not seem like a spill
response plan. It seems to us like a position where
the company is saying, “Okay, we accept that while
something has gone wrong, if the conditions are as
difficult as we think they are going to be, all we can
do is sit back and watch”.
In this situation, you might expect that the industry
response would be to be working with regulatory
authorities to find a common position that would make
it safer to drill in the Arctic. But, in fact, as you know,
the oil industry has a long record of arguing
vociferously against improved regulation. As we
understand it, Shell are reportedly lobbying right now
against a recent US authorities decision to stop
drilling 38 days before the first ice encroaches on to
the drill site. Let us remember that it took 80 days to
cap that well in the Deep Water Horizon disaster. The
US authorities are suggesting that Shell leave an
additional window of 38 days in the drilling window
in order to make sure that if there is a spill they can
actually deal with that before the ice starts to
encroach. Shell is saying that is unacceptable. They
are saying that is unacceptable presumably because it
starts to push the costs of their operations over the
level at which they will actually be commercially
viable.
Oil companies strongly lobbied the Canadian
Government post Deep Water Horizon to relax rules
that stipulate a relief well must be drilled at the same

time as the main well. If you did have a relief well
you would not be in the position that we were in at
Deep Water Horizon where you then had to spend
months drilling that additional well. As you probably
know, Cairn resisted intense pressure to publish their
oil spill response plan and actually ultimately it was
the Greenlandic Government that published that plan
in response to pressure from Greenpeace. There is a
long history of this activity, and BP were revealed to
have spent many, many hours with millions of pounds
lobbying against regulations that might perhaps have
prevented the Deep Water Horizon disaster.
The position of our Government in relation to this
situation at the moment is that as far as we can work
out they have been investing significant political
capital in making sure that Shell, BP and other British
companies can access the right to drill in the Arctic.
Secretary of State Chris Huhne gave personal support
to BP Chief Bob Dudley in the ill-fated partnership
with Rosneft that was signed at the beginning of last
year. In response to inquiries from Greenpeace,
Energy Minister Charles Hendry has made it very
clear that he personally believes that Arctic drilling
is entirely legitimate and that there is no reason, for
example, to ask British companies in the Arctic to
obey the same kinds of safety rules that they would
actually obey if they were drilling off the coast of
the UK.
The UK is also opposed to European Commission
proposals to apply EU standards to EU companies
operating outside of the UK under pressure from oil
companies. We know from the results of an FOI
request that Greenpeace put in, which meant that we
were able to access emails from the Foreign Office,
that the Foreign Office considers the environmental
risks around the Arctic drilling proposition to be very
high but sees them mostly in terms of a public
relations challenge to the possibility of then British
Government support for oil companies looking for
leases and licences to drill in the Arctic.
We believe there is a more sustainable approach to
the one that we see our Government pursuing at the
moment. There is a much more rounded view, as
Shane has pointed out, that would look to try and
deliver across a whole range of strategic objectives
and would look for multilateral opportunities to do
that. I would particularly be interested in exploring
the UK’s position in relation to legally binding rules
on oil and gas exploration and production being
produced through the Arctic Council. It is not a
perfect solution, but the UK does have an opportunity
to influence that. We could also pursue low-carbon
transport options, which would ultimately reduce our
demand for oil and would put us in a position where
we were not necessarily looking to go to the ends of
the earth to find the most expensive barrels as a means
of securing energy security.
In conclusion, the Arctic is a unique and uniquely
vulnerable environment. Drilling conditions are some
of the most challenging on earth. There is a significant
risk, in our view, of a major spill in the Arctic and
techniques for containing a spill and cleaning up after
it are inadequate and untested. Companies,
meanwhile, continue to lobby against tough
regulation. In our view, Arctic drilling is too risky and
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too unmanageable for it to be an acceptable
proposition at the moment, and we would like to
challenge the UK Government to come forward with
a new plan that is based on reducing demand for oil
through sustainable transport and championing Arctic
protection through multilateral institutions and
through its diplomatic influence on Arctic nations.
Thanks very much.
Chair: Thank you very much indeed, both of you. I
am sure that is going to prompt quite a lot of
questions, so we will go straight to questions.

Q4 Paul Uppal: Very briefly, you touched on it with
oil industry plans and just at the end there where you
mentioned about it being a challenging regulatory
regime, you touched on the important point of the UK
taking a fairly robust lead on this. I do not know how
you can maybe—because obviously just in guidance
in how specific we can make points in terms of the
UK Government. From your take on it, what is your
feeling in terms of, firstly, will that resonate with all
of the partners we are talking about; and, secondly,
can you put some more meat on the bones of how that
would actually work in terms of working with other
bodies or other mechanisms? What can the UK
Government actually do to see that through and make
that quite effective in terms of having quite a robust
regime then?
Ruth Davis: The UK makes a point of arguing that its
own regime here for drilling companies is one of the
most robust in the world. We might challenge that, but
they certainly put forward that point on a regular
basis. They will argue that that makes UK companies
uniquely placed to be able to drill safely in difficult
environments abroad. Well, actually, the BP case
shows you that that does not necessarily work out. It
seems to us that the UK could go back to its own
regime and at a very minimum consider applying the
rules that operate inside the UK regime to UK
companies. That is a proposition that has been put
forward in the EU regulations that were being
developed and that the UK Government specifically
opposed. So that is the starting point that says actually
can we really apply standards less stringent in the
Arctic than we apply in our own waters? We would
argue no.
If you want to look at more multilateral approaches,
then the obvious place to go is to look at the working
group in the Arctic Council that is considering the
possibility of producing legally binding guidance to
companies drilling in the Arctic. Now, in that context,
the UK can either take the role of a country that is
looking to promote a sustainable resource extraction
agenda and also looking to protect this unique
environment and, therefore, will, for example, import
its view of what the highest standards are from the
UK into that conversation in the Arctic Council. Or it
can see itself simply as a representative of the interests
of its own companies looking for opportunities in an
extractive environment. That is the choice it faces at
the moment.
Would other countries be receptive? Well, it is a
diplomatic challenge, but there are other countries
around the table who certainly share some of the UK’s
interests in at least ensuring that common high

standards are imposed around the Arctic. I would
argue that, for example, that proposition is one way in
which it might be able to draw Russia into a slightly
more robust and credible regulatory regime than it is
currently operating with.

Q5 Paul Uppal: I do not want to put words in your
mouth, but do you think there has been a bit of a
diplomatic vacuum there?
Ruth Davis: The information that we have—Shane
can add to this, I think—is obviously limited to what
is in the public domain. I recommend members of the
Committee to have a look at the FCO material that we
were able to see as a result of that FOI request because
what that demonstrates is an agenda that is all about
securing the interests of companies to extract
resources from the Arctic with almost everything else
being seen as something that is an impediment to that
as opposed to a shared set of strategic objectives.
Shane put up that list earlier. There is no evidence that
we can see that any of those strategic objectives, other
than resource extraction, are being actively pursued
by our Government at the moment.
Shane Tomlinson: Yes, just to quickly add on that I
think it is clear that one—I think it would be
interesting to question whether the Polar Regions Unit
in the Foreign Office has sufficient staff and resources
to deal with a number of these issues. I think our
assessment is that they are quite a small body dealing
with massively challenging issues. It is also primarily
in terms of our diplomatic engagement we deal with
Arctic nations who are individual embassies in
specific countries and so that makes it very easy to
just look at it on a case by case basis, so what is our
agenda in Russia with regard to the Arctic separately
from Canada. At what point in Government does that
come together and become an across the piece, whole
of Government Arctic strategy? I think those would
be two areas where I think it would be useful for you
to ask further questions.
Chair: Just to give an indication, we have Caroline,
Caroline and Peter, Mark and Martin and Alan. I think
we have an extra 15 minutes because of the Division,
so perhaps if we take the separate questions, then you
could come back to us if that is okay.

Q6 Caroline Lucas: Actually, it followed on very
neatly from what Paul was asking. I just wonder if
you could give a bit more detail about potential allies
on the Arctic Council and whether or not on any of
these bodies are they simply intergovernmental or do
they bring other specialists, scientists, NGOs,
anybody else along with them. I am just trying to get
a sense of where leverage and allies and partnerships
might be possible.
The second question was just, Shane, in your earlier
presentation you talked about increasing
militarisation, but you talked about it very briefly and
I wondered if you could flesh out more about who
was doing that and with what end.
Shane Tomlinson: Sorry, are we doing all the
questions here?
Chair: I think we might, otherwise I think we will
have people leaving.
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Q7 Caroline Nokes: I apologise for my ignorance on
this, but you commented that the US authorities had a
decision to stop drilling 38 days before the first ice
encroached on the drill site. I just wondered what the
risk posed was of an oil rig that was not drilling and
was just sat there mothballed until the next season.
Was it completely benign or was there still a
potential hazard?

Q8 Peter Aldous: Going back to Shane’s first
presentation on fishing, I was just wondering if there
was any opportunity to influence through the current
round of CFP reform. I know it is very much looking
in European waters, but I have heard suggestions that
there is the opportunity to look more globally because
there are European fishermen obviously going outside
European waters.
Then, moving on to the oil challenge, a number of my
questions have been asked, but is there anywhere else
in the world, whether it is the Antarctic or challenging
conditions, say, in the South Atlantic, where there may
be lessons we can learn?
Finally, we have someone from DECC coming in as
part of this inquiry, haven’t we?
Chair: Well, we will have at some stage. Maybe there
might be things where you might perhaps want to get
back to us in writing as well.

Q9 Mark Lazarowicz: You seem to be suggesting
that some form of mechanism through the Arctic
Council might be the best way to try and control some
of the risk, but how far is that really going to be
effective? Because presumably there will be many
countries or activities, companies in many countries,
which are not going to be part of the Arctic Council
and I am not quite sure how they could actually be
made to be bound by the Arctic Council decisions. In
which case, are you not pointing towards something
at UN level rather than Arctic Council level and, if
that is the case, how far has that been progressed?
Secondly, one of the conclusions you could draw from
what was being said particularly by Ms Davis there is
that there are some activities that are just too
inherently dangerous to take place in the Arctic, that
in some parts of it some of the drilling is just going
to be too high risk in terms of possible consequences
and spills and so on.
Finally, again, as well as the obvious climate change
effects in terms of reduction in ice cover and all the
rest of it, there is the ongoing debate about tipping
points because of developments in the Arctic level.
The debate on that is very alive, and there are all sorts
of different viewpoints on that. Have you any views
on how far we could come to any judgment about that,
or is it something we would only know when it has
happened, as it were?

Q10 Martin Caton: I think it is implicit in what you
said, Ruth, that if the standards that we use in our own
waters were applied in the Arctic would that
effectively, because of the technical problems and the
finance that would bring about, mean that it just could
not go ahead certainly in the present circumstances.
Chair: Zac, I think you wanted to come in.

Q11 Zac Goldsmith: Actually, I was going to say
that, if we apply the standards that you are suggesting,
all of the standards that are our existing standards,
does that not mean that there would be no drilling at
all? It seems like you have set your mind to it.
The other question, the first point you made, Shane,
about Denmark and their suggestion, I am just
wondering whether or not that is a mile away from
acceptability, whether there is any momentum at all
behind the suggestion to have a world zone.

Q12 Dr Whitehead: I just wanted to take the tipping
point argument a little further. Obviously, the area is
heating up much more rapidly than the rest of the
world. That will produce almost certainly open sea
somewhere within 10 or 15 years. I understand that
the result of open sea in addition to the reflection is
the fact that this sea then starts breaking up the rest
of the ice much more rapidly, so you have a scenario
even aside from the question of methane release in the
basins and in the tundra whereby you increasingly
come to a sea with an annual freeze. Does that
continue or is there a point at which it stabilises in a
different kind of environment, i.e. when the ice has
gone, the ice has gone, if you see what I mean?

Q13 Chair: Just before you answer, can I just add to
the questions? In terms of the idea of the tipping point
and so on, could you just refer as well to the
timeframe in all of this? Some of the informal
discussions that seem to be going around suggest that
we actually face an emergency in respect of the speed
of the melting of the sea water and the climate change
aspect of it. How much should we be regarding what
is happening there, irrespective of all the other issues
about what will lead on from that, as an emergency?
I would be very grateful if you could try and respond
to the different points that have been raised.
Shane Tomlinson: Excellent.
Ruth Davis: There were a collection of questions
about the role of the Arctic Council and the
relationship to the UN, which perhaps if we take
together in a group that would make sense. I think
you were asking initially the question as to whether
or not there is any possibility of achieving a better
outcome on regulation via the Arctic Council and who
was represented on that and how that works. The
Arctic Council is under increasing pressure to be
something other than just a club for Arctic nations,
because many other countries who are not Arctic
nations have diplomatic and wider resource extraction
or even arguably environmental protection interests in
the Arctic.
The UK sits as an observer on the Arctic Council, as
do some other European countries. Indigenous peoples
are represented on the Arctic Council. There is
increasing pressure for others to sit as observers. I
think we can see it as a body that, while it does not
offer actually the whole solution—and I would argue
the whole solution does need to come from a UN
perspective—it is a body where increasingly it is
possible to begin having a dialogue about what the
future of the Arctic should be in the context of the
legitimate interest of a much wider set of countries
than simply the Arctic nations. That is why I think it
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is a reasonable venue to start having this conversation,
but also recognise that actually the bigger top-down
multilateral solution does really need to come from
the UN.
Shane Tomlinson: Yes, I think I would support that.
I think there is certainly value in engaging with the
Arctic Council. It is quite a dynamic process at the
moment as more observers come on board. However,
the fact that if you think of a world of climate makers
and climate takers, littoral states on the Arctic are
largely the climate makers and they do not include the
voices of a vast range of other countries that through
both climate change and ecosystem issues have an
interest in the Arctic. Therefore, the UN, I think, is
potentially a more legitimate body to deal with some
of those issues.
I think, following up on that, specifically on the
opportunity to have an Arctic treaty, I do not think we
are close to that yet, but I would certainly not want to
take it off the table. The UK’s formal position is to
oppose an Arctic treaty, I should mention this now,
although it did play obviously a massively significant
role in the Antarctic Treaty development post the
Second World War. I think there is a genuine issue
around preserving the Arctic for the common heritage
of all mankind.
I think there is actually an opportunity this year at the
Rio+20 sustainable development summit to raise some
issues such as this. There are a number of unique
ecosystems in the world and how we think about
through a formal UN process their governance and
management I think is something that could be
addressed at the Rio+20 conference. However, at the
moment business as usual is not that we will get there,
but hopefully others will act to help to change that.
Ruth Davis: Yes, I think maybe it is reasonable then
to think of this being a two-track approach because
there is an ongoing discussion and process within the
Arctic Council that specifically deals with the
regulation of the offshore oil and gas industry. We
cannot ignore that conversation, while trying to reset
the clock on the discussion around an Arctic treaty,
which I think is arguably a much longer game. There
are parallel strategies, but really if you want an
overarching global common solution then that has to
come from the UN, I think.
In answer to your question about the hazard of a rig
simply remaining in place, I do not want to
overstretch my technical knowledge on this. I was
actually reading earlier on today about what happens
when you essentially close down for the winter. There
are two ways of doing that. One is that you take the
floating rig away from the area and you get it out
quickly enough that it is not blocked in. The other is
that you mothball equipment and leave it there
essentially to get blocked in in what is arguably a kind
of safe environment because it is not moving around
in the ice. I must say as a relative layperson it seems
to me quite likely that the stresses and strains
associated with leaving a rig in that context would
mean that you would have to take considerable care
when you then started to open it up to redrill in the
following year. But at the moment the proposition is,
I think, maybe rigs come in and out, as I understand
it. Do you want to take the fishing one?

Shane Tomlinson: Yes, sorry—

Q14 Chair: Before we move off from the Arctic
Council, was your point answered about the military
side of things?
Shane Tomlinson: Oh, sorry, yes. On militarisation,
obviously this is something where if you were to ask
the Ministry of Defence, I am sure they could tell you
an awful lot more than I could on the specifics here.
Certainly, there was always throughout the Cold War
quite a strong military focus on the Arctic region
given the close proximity of North America and
Russia under the Arctic. In terms of submarine and
other activity, it has always been quite a hot place.
What we have seen is that there have in recent years
been increased build-up of militarisation in the Arctic,
both from Russia but also from America and Canada
looking quite closely at this. There are some
significant disputes both through, as we talked about
in my presentation, the limits of the continental shelf.
There are also some disputes around access to both
the northern sea route and the north-west passage and
quite where the boundaries around there are
contained. Again, this is about the politics of
anticipation. Countries are starting to not overtly at the
moment but gently lay down some military markers to
back up their diplomatic claims around this. We also
saw various PR stunts with Russia claiming to have
put a flag under the North Pole with its submarine.
This is an area where I think although there are not
immediate security threats in that sense in the Arctic,
over time countries that have significant disputes over
access to both resources, shipping rights and territorial
claims has been a recipe for increased tension and
conflict in many other regions of the world and that
certainly is not something that we could ignore here.
On fishing issues, I am not an expert on fishing, I
should stress this. I think it is interesting that Europe
can play quite a significant role in trying to develop a
more comprehensive strategy around fisheries
management in the Arctic. I think when you look
globally Europe’s policy around fishing, although not
perfect is certainly one of the better regimes that we
have been able to deal with. Europe has a lot of
experience of how competing nations can have a
debate over access to scarce resources and manage
them sustainably. I think actually Europe play quite a
strong role together either through the advisory
relationship that many European members have on the
Arctic Council, in the IMO and in other bodies. That
is something where I think there is a significant
opportunity moving forward.
Ruth Davis: If I can just add to that, on the fisheries
issue, the UK are a voice of reason to a degree in
the debate around the common fisheries policy. We
certainly are in a more progressive place than many
of the other nations that have large industrial fleets. I
would argue, therefore, the UK is particularly well
placed to have a conversation about sustainable
fisheries management in the Arctic. I do not think that
is happening at the moment because of the strong
focus on a resource extractive agenda.
You asked the question about whether there are
lessons to be learnt from other parts of the world. I
am tempted to respond to that by saying I think the
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lessons that we can learn at the moment is that the oil
industry is actually not equipped to drill in many of
the places where it would currently like to drill: in
very deep water areas where actually it has been
demonstrated that we do not have the capacity to be
able to clean up once a disaster has happened, and in
the Arctic where the conditions are just so extreme
that it does not seem very likely you would be able to
manage a spill in a reasonable and sensible way. I am
afraid there is a relatively straightforward answer to
that question, which is at the moment the ambition of
the industry has outreached its technical capacity to
deal with the challenges that it is facing in difficult
positions.
I think there is a similar answer to Zac’s question
about whether or not actually this would simply make
it financially unviable. You saw Shane’s figures about
the likely costs of extraction in deep water
environment in the Arctic. I suspect those figures do
not take into account what the impacts of a fully
functioning regulatory regime will be, so if you
actually applied the additional regulatory costs to that,
the chances are that the answer is yes, it is not a viable
thing to do. All that says to me is that if you take fully
into account the environmental consequences of this
activity, it is not economic or rational.
I think that probably answers Mark’s question as well.
We would certainly say, yes, this is one of the last
wildernesses on earth. It is already extraordinarily
vulnerable. A process of aggressive industrialisation
in a context of very poor regulatory control is just a
mistake. I think the vast majority of people who
watched Frozen Planet, saw what that looked like,
understood why that is a unique heritage for mankind,
would think that the idea of taking these kinds of risks
with that place is simply not a morally appropriate
thing to do.
Shane Tomlinson: Moving on to the tipping elements
in the Arctic, which I think came from a number of
different places, there are a number of leading UK and
international science organisations that do monitoring
in the Arctic. Our knowledge here is always
improving. However, there are significant gaps in our
ability to be able to assess a lot of the risks around
tipping elements in the Arctic. I think in terms of
where further emphasis is important, having a robust
monitoring of the different types of tipping element—
and there are many more than one—is something that
we need to think about going forward and what the
risk management strategy around that is. It is certainly
something where the UK has some quite significant
expertise.
In relation to the specific questions that Dr Whitehead
had around the opening up of the sea, I think there are
two additional points around that. One is we are
already starting to see sea ice formation changing in

the Arctic region to actually look a lot more like the
Antarctic region. Where traditionally in Antarctica,
because you had a great expanse of sea between land
masses and the Antarctic region, you get quite big
waves that leads to—they call it pancake ice. It is little
bits of ice forming and then it goes into great sheets.
Traditionally, in the Arctic, because it is largely ridged
by land masses, you actually get much quicker ice
formation. However, as we are starting to see the sea
ice minimum retreat further and further back, there is
more ocean space leading to greater height and
amount of wave, which then actually reduces the
extent of sea ice reformation in winter. There are
feedback loops in the Arctic that as the sea ice retreats
actually prevent it from being able to move back as
we go forward.
The other important element that does link to both
shipping and exploration is the impact of short-lived
climate forces—particularly from the exhaust fumes
from shipping—can have quite a disproportionate
impact on the Arctic, so the black carbon that can be
emitted there. There again you can have very
significant feedback loops that play in. I think tipping
elements is definitely something we need to increase
our monitoring of.
In terms of the question of timeframe, the real answer
is we do not really know. No one thinks there will be
a significant element before 2030, but again we do not
really know that. Certainly, when you look out to
2080, on that timescale, there could be very significant
changes in the Arctic. There is significant thermal
potential both trapped under the sea bed and from
rapid melting of the ice cap that could impact globally.
Ruth Davis: I think that probably picks up some of
your question, Chair, as well that relate to how much
of an emergency this is. Well, it demonstrably is an
emergency in terms of the changing climatic
conditions, and I hope I have illustrated why I think
it is an emergency in terms of industrialisation. I also
do not think that that should become a counsel of
despair. I think it is quite likely that there will be some
people at least who will present the case that it is too
late for the Arctic. It is not too late for the Arctic in
the sense that while we know that the ice is retreating
upwards and that circumstances are changing very
dramatically, this is still a very large area where the
possibility is that if we act now we will be able to
sustain some of that ecosystem in future. But it is a
question of acting now and not piling additional
pressures on what is already an extremely vulnerable
environment.
Chair: I think on that optimistic note we will actually
bring it to a close. Can I just thank both of you so
much? It has been a long session but it has been
informative and we really do appreciate it.
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Q15 Chair: I welcome you all to the Committee. I
think we are all looking forward to getting our inquiry
on the Arctic properly under way. I understand that
you would each like to make a short statement to the
Committee, which I think might help us get some kind
of perspective on the different issues. Perhaps,
Professor Lenton, if we could start with you that
would be very helpful.
Professor Lenton: Thanks, Joan. The first thing to
say, I guess, is that I think the Arctic might be the first
region of the planet on a largish scale that may be
experiencing dangerous climate change. The United
Nations Framework Convention on Climate Change is
all about trying to prevent dangerous anthropogenic
interference in the climate system. We have spent a
couple of decades debating how to define “dangerous
change”, but the Intergovernmental Panel on Climate
Change actually has what it calls five reasons for
concern, which are all fulfilled, I would say, in the
Arctic region. These are risks to unique and threatened
systems, in this case ecosystems and you could say
Inuit cultures; risks of extreme weather events, which
I could elaborate on but are increasing; an uneven
distribution of the impacts of climate change there;
aggregate damages becoming quite significant; and
the thing I am particularly working on is what IPCC
call “risk of large-scale discontinuities”, which in my
language is climate tipping points.
Just to highlight a few of those, I think the thing that
is changing most abruptly and most surprisingly
recently has been the Arctic sea ice cover. We are
certainly trying to do some work that might suggest it
has already passed some kind of tipping point.
Nearby, if you like, the Greenland Ice Sheet, because
it holds ultimately 7 metres of global sea level rise
and is estimated to have a potentially near threshold
in terms of global warming, possibly requiring only
one or two more degrees of warming before you
commit it to an irreversible retreat, is clearly a big
concern.
The third tipping element, as I call it, would be
thinking about the Atlantic overturning circulation and
its regions of deepwater formation on either side of
Greenland. Recent work is suggesting our models
have been biased in a stable direction for that system
and that we might revisit the possibility that there are
multiple states for the Atlantic circulation and the
threshold may be closer than the last generation of
models suggested.

Caroline Lucas
Sheryll Murray
Paul Uppal
Dr Alan Whitehead

Then, on the land surface, we are seeing dieback of
the boreal forests, certainly in parts of Canada, quite
strikingly. This can be tied back to a warming signal
and the spread and flourishing of bark beetles that are
essentially killing the trees. In terms of the permafrost,
I think there is one particular region in Siberia—they
call it locally Yedoma—where you have very rich
frozen reservoirs of carbon. Once they start melting
and bugs start eating the carbon, this actually releases
heat just like any metabolic reaction and that could
trigger further melting. You could potentially see
some irreversible loss of the carbon in that particular
region.
Those are quite physical and ecological things in the
climate. I would also say we have been doing some
work thinking about the possibility of tipping points
from the perspective of societies in a region as well,
and that is in this special issue of the journal AMBIO
that I just helped edit. I want to say a word about what
the causes are, then, if there is dangerous change.
What do we know about what is causing it in the
Arctic? Then perhaps the most unusual message
there—it is not clearly dominated by carbon dioxide,
the warming signals so far. There is a strong
contribution from methane and other greenhouse gas
and low-level or tropospheric ozone that is produced
related to the methane emissions. There is a
contribution from a decline in cooling sulphate
aerosols that we used to pollute the lower atmosphere
with and we have been busy cleaning up. That loss of
the cooling aerosols, being quite significant,
contributed to Arctic warming, and so has the addition
of more soot, basically, which we call black carbon
aerosols. You can imagine when black particles land
on the snow and ice they can accelerate melting,
essentially.
It is an interesting story there. It is what we call short-
lived forcing agents or warming agents that are
playing a disproportionate role, but the good news is
those are ones that can be mitigated more rapidly. You
can have an impact on their concentrations and their
effects much more quickly than you can by reducing
carbon dioxide emissions. I would say they are the
obvious thing to think about and to tackle in terms
of mitigation.
My final word is just on the idea of early warning for
these abrupt changes. Maybe you would say it is a
little late now, but in my group we are working quite
hard on; are there generic early warning signals for
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abrupt climate changes? We are using the Arctic sea
ice as a test case. We have found some evidence that
we have seen a switch from what used to be just the
normal mean seasonal cycle of sea ice variability. We
think since 2007 we have seen a second lower ice
cover state, and each of the last five summers are the
five lowest on record. We have seen the amplitude of
the seasonal cycle of sea ice variability step up since
2007. You can view that perhaps as passing some kind
of tipping point or threshold.
If you wanted to do real early warning for this suite
of changes in the Arctic, you have a big problem that
there is poor monitoring or sparse monitoring,
especially on land and more broadly of ecosystems,
including marine ones. Sea ice is easy; it is done
relatively more easily, although imperfectly. We have
some information from the satellites, and I am sure
Peter can talk more about what we can see from
underneath. That is all I wanted to say.

Q16 Chair: Thank you very much for keeping to the
time limit. I will move on, if I may, to Peter Wadhams.
Thank you, and your colleague as well, for coming
along. Are you absolutely in agreement or are there
lines of disagreement? It would be just useful to have
your introductory contribution, please.
Professor Wadhams: No, I agree with everything that
Tim said. Perhaps I can just expand a bit on some of
the aspects that—
Mark Lazarowicz: You do agree with what he says?
Professor Wadhams: Yes, I do. I would like to expand
on some of the aspects that he has mentioned,
especially in relation to sea ice retreat. This is
probably the feature of the earth’s surface that is most
readily observable as changing, because in the
summer now there is such a large area of open water
that satellite pictures of the earth show it as blue at
the top end, whereas in the past it was always white
all the year round. The retreat of sea ice in summer
from its winter maximum always used to be quite
modest. There would be a narrow slot around the
north of Canada and Russia, giving a Northern Sea
Route and a Northwest Passage that you could get
through, if you were lucky, with a big icebreaker.
Today, however, the summer sea ice has retreated to
the point where it forms only a limited mass in the
middle of the Arctic Ocean with a lot of open water all
the way around it. This is already having big impacts.
First of all, we can map the retreat quite easily from
satellites because most satellites can see the difference
between ice and open water. The thinning of the sea
ice, however, is a much more difficult aspect to
measure because you cannot easily observe that from
satellites. We have been able to measure it for the last
40 years from British submarines, and also it has been
measured from American submarines, so I would
really like to pay tribute to the Ministry of Defence
here for allowing scientists to go on board nuclear
submarines and use them at every opportunity. Each
time that a submarine goes to the Arctic, we go along
and collect ice thickness data. This has been going on
for 40 years and it is what has enabled us to spot the
thinning of the ice. In fact, it was 20 years ago that
we first detected from 1970s data versus 1980s data
that the ice had thinned by about 15%. Now, looking

at the latest data, it has thinned by more than 40%,
about 45%. That is perhaps even more serious than
the shrinkage so far, because what we have now in the
Arctic sea ice cover is a cap over the top end of the
earth that is shrinking slowly but thinning rapidly. The
next stage will be a collapse, where the winter growth
is more than offset by the summer melt. If we look at
the volume of ice that is present in the summer, the
trend is so rapidly downwards that this collapse might
happen within three or four years. There is a range of
predictions about how long it will take, but if we
simply extrapolate from quantities that we can
measure—the fact that we can measure thickness as
well as area—the volume trend will result in the
summer ice substantially disappearing very soon. Of
course, there will always be sea ice in the winter, but
it will be thinner sea ice because the ice that
disappears in the summer will have to re-grow in the
winter but it will all be less than one year old, called
first-year ice. This ice is easy to get through with a
ship and is not really a big obstacle to navigation. The
way the Antarctic is now is the way that the Arctic
will be in the future, a seasonal ice cover.

Q17 Chair: Is that really as catastrophic and doom-
ridden as your objective evidence suggests?
Professor Wadhams: Well, it has good and bad
aspects. The good, I suppose, depending on how you
view it, is easier access to the Arctic for offshore
drilling and transport across the Arctic. It will be
possible to have trans-Arctic shipping, not even going
through the Northern Sea Route or the Northwest
Passage. It will be straight across the North Pole, so
that will really reduce the distances, at least in
summer, between Europe and the Far East.
The bad are some of the implications that Tim has
mentioned. One is that the retreat of the summer sea
ice from around Greenland warms up Greenland and
means that the Greenland Ice Sheet melts more
rapidly. That is already making a significant
contribution to global sea level rise. The contribution
now is about as great as all the rest of the retreating
glaciers in the world put together, and that will mean
that over the next century the rise in global sea levels
will probably be greater than predicted by IPCC. One
can expect quite a lot more than 1 metre instead of
less than 70 centimetres, which was the 2007 IPCC
prediction. That is one thing.
The other thing is something that John is going to talk
more about, which is the fact that, when the sea ice
retreats in summer from the continental shelves, the
sea bed warms up over this very large shelf area.
About a third of the area of the Arctic Ocean is
continental shelf, mostly very shallow (about 100
metres deep). The shallow water column warms up
easily if the ice cover is removed, and the warming
extends to the seabed. The seabed warming means that
offshore permafrost is retreating and melting—
permafrost that is left over from the last Ice Age and
attached to the permafrost on land. That is shrinking
back because the sea bed is warming now to about
5°C in the summer, much more than in the past. This
is releasing methane, and in the last couple of years
there have been expeditions to the East Siberian Sea
that have been showing very large emissions of
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methane, with huge plumes bubbling up, and the
instruments detecting methane levels in the
atmosphere have been showing a new rise after the
methane level had flattened off in the last decade.
The fear here is that, if all of the methane trapped
under offshore permafrost is released within a few
years, this will give a very big boost to global
warming. Released methane exerts a climatic
influence over only a limited period, about seven to
10 years, but during that time it really will hit the
climate in a pretty serious way if it all comes out
quickly, i.e. if all that offshore permafrost melts. That
is another implication of the retreat of the sea ice. It
is yet another positive feedback and unfortunately the
world seems to be full of such positive feedback
mechanisms where one aspect of global warming
leads on to something else that is even worse. We do
not seem to find any negative feedbacks that buffer
everything back. It is always that one change
stimulates another that is even nastier. That
unfortunately seems to be the experience at the
moment.

Q18 Chair: Thank you. Mr Nissen, did you wish to
add to your two colleagues?
John Nissen: Yes. I would just like to point out
something. If you multiply the thickness of the sea ice
by its area, you get a volume, and the volume decline
is 75%. The projection of the best available data on
one type of extrapolation gets you 2014 or 2015. If
you try a different algorithm for your extrapolation, it
is this year or next year.

Q19 Mark Lazarowicz: What happens this year?
John Nissen: A collapse of sea ice, indicated by
extrapolation to zero on the sea ice volume trend,
could happen this year. In fact, for practical purposes
we are just worried about a collapse of sea ice extent
down to 10% or 20% level.

Q20 Chair: Thank you. I think we wish to move on
to some perhaps specific questions, so I will turn first
of all to Peter Aldous.
John Nissen: Sorry, I thought I was going to have
five minutes.
Chair: Oh, sorry, okay.
John Nissen: Yes, you were asking me for a response
to Peter so I was putting that in because I do not have
that in my—
Chair: Sorry, apologies.
John Nissen: Thank you, anyhow, for giving me the
opportunity. I am presenting this evidence on behalf
of a group that I founded called the Arctic Methane
Emergency Group. It is a collaboration of scientists,
engineers and communicators, so that includes
journalists. We have a documentary in the pipeline
about the Arctic emergency because we think it is
extremely serious and needs to be drawn to the
attention of the public.
As you have just heard from Peter here, the imminent
collapse of Arctic sea ice poses a new emergency
situation. We think that it threatens an irreversible
transition towards abrupt and catastrophic climate
change, so these positive feedbacks accelerating
things are just making matters worse and worse. There

is no sign of anything corrective in nature that is
naturally going to come to our help, so effectively,
once the sea ice has gone for any appreciable time in
the year, like September, this could prove to be a point
of no return because the forces are building up. There
could be twice as much forcing going on if this
collapse occurs, when it occurs. This is really a
national or, you could say, international security alert.
From the sea ice going we have a possibility of ocean
circulation changing, floods and so on, weather
patterns changing, but I am addressing mainly
methane. Now, some facts about the methane.
Methane is the main constituent of natural gas so that
is what I am talking about: natural gas. It has a
fantastically potent global warming effect. The IPCC
reckoned it is 72 times more than CO2 over 20 years.
More recent evidence suggests it is over 100 times.
The Arctic has a potential to produce a staggering
amount of this methane; I have calculated it is about
triple the weight of all the CO2 that we put up in the
atmosphere. Because of its potency as a greenhouse
gas, we only need release of 1% of the Arctic methane
or the Arctic potential methane—that is about 35
billion tonnes, or gigatonnes as scientists call it—and
that would triple the current rate of global warming.
Then, of course, all our efforts to reduce CO2 would
be small in comparison with that and all our attempts
to keep to targets like 2°C would be out of the
window, so we are in a real mess.
So, what is going on? It is very simple, really. The
methane is contained in the ice or under the ice, and
as the ice thaws the methane is released. It is very
simple, the problem. Half of this Arctic methane is
held in this shallow area that Peter talked about, on the
continental shelf, and it all appears to be in a critical
condition. The sea bed is warming and there is enough
methane there—you (Tim Lenton) were considering
“If it all comes out”—there is enough methane that
we only need 1% of it to come out and we are in
real trouble. It is difficult to see how civilisation could
survive such a thing. This devastation that is possible
has long been recognised. It is the sheer speed of
events has taken everybody by surprise and, I may
say, disbelief. A lot of people are just denying that
this could possibly happen. That is a lot of people
among the scientific community and the journalists
and so on. But we are seeing now the clear evidence,
and I have been to international conferences of
geosciences to check with the scientists if it is really
as bad as that, and I have not found any contradiction.
There is no good news, I am afraid, apart from what
we can do about it. I will come to that.
The Arctic is warming. The convention is to say it is
twice the rate of global warming, but actually it is
four times or more in the Arctic than it is globally.
The sea-bed temperature is rising, as you (Peter
Wadhams) said, by 5°C. Peter mentioned reports of
expeditions to the shallow areas of the Arctic Ocean,
seeing enormous plumes a kilometre across erupting
from the ocean floor and the methane from those
plumes is beginning to be felt in the atmosphere now.
I had an email this morning saying that the latest
readings from the measurements are consistent with
the estimates of the Russian scientists who have been
there concerning the current rate of release, which
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they would expect to escalate as the sea bed is
warming, and with the rivers flowing into the Arctic
warming as well. The thing that really struck me and
caused me to convene a workshop on this whole
subject was their estimate that there are 50 billion
tonnes—that is 50 gigatonnes—of methane that could
be released at any time from the sea bed. That is more
than this 1% that I talked about. That would cause
global warming to speed up by four or five times and
it would overwhelm all our efforts to keep under 2°C
very quickly.
Methane is a real problem and it is never really
addressed. The scientists who are doing forecasting
for the future and the oil companies drilling, they are
never really told how dangerous it is that any methane
escapes from their drilling. Drilling for either oil or
gas is very dangerous—and there is a particular
danger of drilling into methane hydrate because that
contains very concentrated methane. It is almost
explosive when it decomposes and you could set off
a tsunami if you were drilling carelessly and did not
have precautions. I think Peter may come back to that
in talking about the oil later.
Professor Wadhams: I can say something later about
that.
John Nissen: Thank you (Peter Wadhams). I am now
coming to the good news. We have some excellent
engineers in this country. In particular, I might like to
name Professor Stephen Salter from the University of
Edinburgh, who is—I am allowed to say this—a
genius, I think. He has invented ways to cool the
Arctic through cooling the currents flowing into the
Arctic. He has a method of spraying salt water from
the sea and it wafts up into clouds and it brightens
clouds. He can produce enough warming but the
trouble is he cannot do this immediately—he cannot
get this up to scratch straight away. He has to do
development of two or three years, so we have to do
something in the meantime. We also have to explore
other things. That is an absolute priority. We have the
possibility of something dreadful happening to the sea
ice this summer. We have absolutely no time to lose.
Our message is, to protect the Arctic, we have to cool
it and we have to do it quickly. It is so urgent that we
implore you—our group (AMEG) implores you—to
take this to the highest level in Government to get
action. As I say, we are going public on this so the
public will expect you to do something, so this is
your warning.
Chair: I am sure our Committee will end up with a
report and recommendations, which we will be
making to Government as parliamentarians. Some of
these issues we want to look at in a bit more detail,
and I think one has been mentioned.

Q21 Mark Lazarowicz: Very briefly, is the time
scale for ice melt that has been just outlined by Mr
Nissen in general terms accepted by Professors Lenton
and Wadhams? I know we can have too much to and
fro, but I would be interested in very briefly knowing
how you react to the urgency suggested by Mr Nissen.
Professor Lenton: I personally think it highly unlikely
that we would lose the ice in the next few summers.
My best guess is sometime in the 2030s, maybe 2040s
roughly, there will be an ice-free summer. I personally

would put quite a lot of clear blue ice-free water
between my own position and John’s about how
strong the feedback from the methane release is. It is
not fair to say it is never really addressed. My
colleagues down the road in the Hadley Centre in
Exeter have permafrost in the latest state-of-the-art
model being run at the moment for the next round of
IPCC projections. I know they are coming to talk to
you later in the month. At the moment, their best
estimate is we may get 0.1°C of extra warming at the
end of the century from the loss of methane from the
northern high latitudes. It is a positive feedback—it is
an amplifier—but it is not a very, very strong one in
my personal view. I certainly would not advocate
abrupt geoengineering intervention to try to counter
such a threat. I think it is much more defensible to
tackle some of these short-lived forcing agents.
Chair: I am sure we will get into looking at the
different options in terms of solutions and the cases
for and against with different evidence that we take.
We just wanted to look at some specific questions, so
I will move first of all again, if I may, to Peter Aldous.

Q22 Peter Aldous: I think most of the questions I
was going to ask you have already covered in those
fairly extensive and full introductions, which is most
helpful in that you have addressed the tipping points
that have come and gone and those that we face in the
immediate future. What I would just like to do is go
forward 20 years. If we carry on as we have been
going, what does the Arctic look like in 20 years and,
probably, what does Britain look like?
Professor Wadhams: Firstly, I should say I do not
agree with Tim about the rate at which the summer
ice is going to disappear. If you extrapolate the
existing rate of retreat it might take 20 to 30 years for
the ice to disappear in summer, but if you add in the
effect of the thinning it is very much quicker, perhaps
needing only 4 years. My feeling is that it will be so
quick that, if we look 20 to 30 years ahead, we will
have an open Arctic that is ice-free in summer. There
may be a fringe of older ice just around the north of
Greenland and Ellesmere Island. Those are places
which are a kind of “Alamo” where the summer ice
makes its last stand, but nearly all the rest will be blue
water. This means that you will have shipping routes
across the Arctic through Fram Strait (between
Spitsbergen and Greenland) right across the North
Pole to the Far East. You will have radically changed
climate patterns around the northern hemisphere
because of having so much open water present in
summer with the additional evaporation that is
involved as well as other factors.

Q23 Peter Aldous: How would we notice that in
this country?
Professor Wadhams: Not much as far as circulation
is concerned but as far as the temperature of Britain
is concerned, there is a counter-intuitive factor that I
was going to mention in my earlier presentation,
which is that we are actually being cooled, or rather
we are warming more slowly, because of the decrease
in the strength in the thermohaline circulation. This is
itself, weirdly enough, due to global warming. The sea
ice is retreating in the Greenland Sea, and this means
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that the central Greenland Sea, which used to
experience intensive sinking, or vertical convection,
in winter, has stopped performing. It has stopped
producing the “chimneys”, big rotating columns, by
which water was sinking from the surface to 2500
metres. Ice production was needed to enhance the
density of the surface water so that it sank. This is
slowing down the entire Atlantic thermohaline
circulation—also called the overturning circulation—
and bringing less heat in the Gulf Stream to Britain.
Predictions from the European Environment Agency,
which is applying the IPCC model, is that, looking
further ahead, by the end of this century on a
“business as usual” emissions scenario, continental
Europe will have warmed by about 4°C on average.
This is in the interior of Europe, and especially the
Mediterranean region, which is going to become like
North Africa. However, Britain and Ireland and
western Norway and the Atlantic seaboard of France,
because of this oceanic cooling effect, will warm by
only about 2°C. It is unfair that we only get half as
much warming as the others, but of course it is paid
for upstream since the tropics will warm more rapidly
because they are not sending as much heat up to our
latitudes. Thus we can say that Britain will be
warming but more slowly than the continent of
Europe.

Q24 Chair: Professor Lenton, you wanted to come
in, didn’t you?
Professor Lenton: Just one concrete example because
I think it is already being discussed as an observed
correlation, but the loss of the ice around the north of
Norway and Finland in the Barents and Kara Seas in
winter in particular is being correlated with so-called
blocking events and the extreme cold winters in
Europe. There is a mechanistic connection one can
make there.
There are many factors. It is a fiendishly hard
problem, blocking, and many factors can contribute to
giving you persistent blocking high pressures in
winter, but this is one that sea-ice loss has been tied
to, for example—well, a few weeks ago it was doing
it, but it was more extreme the previous winter. As we
uncover the Arctic of its ice cover then the broader
picture is one where you can get these blocking
scenarios where essentially the jet stream spirals the
planet rather than swallowing its own tail and making
a ring. You already see observationally a shift in one
of the centres of action of what is called the North
Atlantic Oscillation, but the famous difference in
pressure in between the Azores high and the Icelandic
low, it is no longer so often the Icelandic low. It has
moved up into that Barents/Kara Seas region. What
this is broadly saying is movements of the storm
tracks, movements of the jets, possible changes in
blocking—those are the things we see on a seasonal
time scale and can have quite big impacts.

Q25 Peter Aldous: Mr Nissen?
John Nissen: Following on from Tim, I think we are
going to see enormous development of extreme
weather patterns and the kind of events we have
already seen with lots of snow in China and then heat
waves in Siberia. This is all due to a decrease in

stability as the Arctic warms relative to the rest of the
planet, because the old situation was stable with a
very cold Arctic and warm mid-belt of the planet. As
the Arctic warms, that differential becomes smaller
and then everything becomes unstable, and that is
what we are seeing. That is one of the big effects.
The Arctic warming is going to be terrific. It is already
about one or two degrees per decade, which is up to
10 times faster than global warming. When the sea ice
goes, that Arctic warming rate is going to double
again or triple or quadruple, so the temperature in the
Arctic is going to go shooting up. The methane could
follow that. Nobody knows how quickly the methane
will escalate—the point is we are reaching a point of
no return. That is the thing we have to stop.
Historically, you wait until some disaster happens and
then you act. For once, we have a chance of
anticipating the ghastly thing and acting. It is unique.
It is a unique situation we have and it is our
responsibility to do something about it.
Chair: We will move on, I think.

Q26 Paul Uppal: Tim, originally you were talking
about the issue of global warming in the Arctic being
less driven by CO2 than elsewhere. In particular, you
touched base on black carbon. I know we are going
to be pursuing this line of questioning next week. I
was interested in where the current research is on that,
particularly specifically at the moment, and how that
relates into whether that is pivotal in terms of tipping
points, really. That is generally to you, but whether
Peter and John would like to come in—
Professor Lenton: Black carbon becomes particularly
interesting when you are talking about snow or ice
melt. It is a simple idea of depositing these dark
particles in the snow or ice and they absorb more
sunlight, so they have a disproportionate warming
effect when deposited on a snow or ice surface. They
also, as black particles in the atmosphere, are having
some warming effect but it is less potent.
Where the research is at at the moment is trying to tie
down the sources of the soot that is getting entrained
up into the Arctic. There is some clear evidence that
there is quite a bit coming from China, and possibly
India as well—certainly from China, the more
northerly parts of China. They are somewhat related
to a rush back to not entirely clean coal burning and
some other sources. There has been some debate and
discussion about fires in the boreal forest region,
which have increased in frequency and, of course, are
producing some soot in the smoke. How important is
that contribution? That argument has played out with
maybe not a huge contribution. We still probably lack
a lot of evidence base to tie down how strong the
black carbon warming effects in the Arctic region are,
for example, but I think saying it is a significant
contribution is reasonable. Quantitatively tying it
down, there would need to be more observational
work. I am more familiar with studies in the
Himalayas where you have actually had direct
measurements of the soot in the ice and correlated
with some glacier melt. It is typically information that
has come from a broader context of seeing
observational links between soot deposition and ice
melt that is then applied in the Arctic, but getting
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reliable numbers on the soot supply there and where
it is coming from and how much, I think there is still
some significant error bias there. We can say it looks
like a significant contribution. We need a bit more
research to tie that down.
Chair: Professor Wadhams, you wanted to come in
as well.
Professor Wadhams: I agree with Tim—there is a lot
more research to be done on this, but black carbon is
reckoned to be probably the third contributor to
warming in the Arctic. Carbon dioxide is the most
important, methane is coming second and black
carbon is third. The estimates at the moment are that
it is making a contribution of about 0.3 of a watt per
square metre. Everything that man is doing is
contributing about two watts per square metre to the
extra heat that we are receiving, and thus maybe a
seventh of that is black carbon, put very crudely.
Regarding the point that John made about
temperature, when I said that Britain is warming even
more slowly than Europe, I should have added, of
course, that the Arctic is warming much more rapidly
than either of them and at a rate of at least two to
three times the warming rate of lower latitudes. This
has been measured over the last 50 years, so we know
that the Arctic is warming faster than Europe as a
whole. The impact of something like black carbon
might be greater in the Arctic because of its impact
on both the high albedo snow and ice and also because
of the warming rate there. The further ahead we look,
the greater this warming difference is between the
temperature changes experienced by the rest of the
earth and the temperature rises experienced in the
Arctic.

Q27 Mark Lazarowicz: Can I ask something about
this issue of the thermohaline circulation event, linked
back to a bigger issue about tipping points and how
we approach it? On the possible termination of
thermohaline circulation, just to be clear, Professor
Lenton, you list five major features of warming in
your evidence. You mentioned something to do with
the water masses off Greenland in particular. Is that
what we are talking about in thermohaline
circulation—
Professor Lenton: Yes, just in basic terms. You have
northward flowing waters—
Mark Lazarowicz: I understand what the issue is, but
that was the same point about the water masses—
Professor Lenton: You have two regions of forming
deep water, North Atlantic deep water—one to the left
of Greenland or the west, one to the right. To the left
is the Labrador Sea, a region where this so-called deep
convection has been quite temperamental and
switched on and off, certainly in recent decades. To
the right, in the Greenland, Iceland, Norwegian Seas,
there is a somewhat more stable picture of deep
convection there. It would appear that, as hinted at in
the run-in, the Labrador Sea convection is the more
vulnerable. Without having an overall collapse of the
so-called conveyor belt circulation, this thermohaline
circulation, you can have a smaller scale but perhaps
still significant tipping point where you would shut off
the Labrador Sea convection altogether and it would
only switch over to the east side of Greenland. That

is beginning to be seen in some of the models and
might be encouraged somewhat by ice melt that is
happening quite a lot up the west flank of Greenland
and adding fresh water to the surface there, although
it is not the only contribution.
I would say it is not the scenario we have been sold
of a total collapse, but the thing that is more likely in
the shorter term would be a shut-off for that region of
deep convection. That would be some overall
weakening and perhaps a step weakening in the
overall overturning circulation, which we would see
the impacts of, but they would obviously be less than
if there was a total collapse and we lost both regions
of sinking. Does that help, Mark?
Mark Lazarowicz: Yes. I will maybe come back, but
Professor Wadhams obviously has a view as well.
Professor Wadhams: Yes, I spent a decade running a
series of winter experiments in the central Greenland
Sea on a European Union project, which was called
Convection. We were measuring the deep convection
going on there and found that it was reducing quite
significantly, in fact, both in depth and in volume The
sinking in the Greenland Sea and the sinking in the
Labrador Sea form the vertical components of the
conveyor belt. The Greenland Sea sinking has
diminished very significantly because ice formation
has ceased within that region in the last 10 years.
There used to be a lot of pancake ice forming there in
the winter. That rejected salt into the water , which
made the surface water more dense and made it sink.
You were getting an extraordinary phenomenon called
chimneys, which we were investigating and detecting,
where a mass of water sinks down close to the ocean
bed—about 2,500 metres sinking in a narrow
column—and that is one of the ways in which the
circulation maintains itself. The volume of convection
and the depth of convection in the Greenland Sea have
diminished and are not likely to be restored unless the
ice starts to form again. What used to happen was a
seesaw—that if the Labrador Sea convection got
weaker, the Greenland Sea convection got stronger
and vice versa—but what we are now getting is a
weakening of both of them so the whole circulation is
weakening. This has already been detected by a
reduction in the strength of deep currents. The
circulation is weakening and will probably continue
to weaken, but it is a slow process. It is not going to
change things rapidly.

Q28 Mark Lazarowicz: Before you come back,
Professor Lenton, just on that point, clearly you
cannot predict what is going to happen with any
degree of certainty, but it is clear there is a consensus,
certainly among yourselves, including Mr Nissen, that
this is a process that is clearly happening and that the
difference may be with the speed and the extent of the
change, but as long as warming continues there is no
doubt in your mind that this will happen sooner or
later. Then I was going to ask you—Professor
Wadhams talked about possibly at the end of the
century; Mr Nissen talks about years, perhaps—
Professor Lenton, what was your time scale?
Professor Lenton: I think there is consensus that
some abrupt changes appear to be starting to happen
and that certainly ongoing climate forcing is going to
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trigger certain tipping point changes in the region
within this century. On the convection I am agreeing
with Peter’s story. Some of the impacts are that, if you
have a shut-off of, say, the convection in the Labrador
Sea, this adjusts sea level heights and would have
measurable impacts, potentially up to 20 centimetres
sea level rise along Boston, New York, the north-
eastern seaboard of the US, just to inform you on
those things having quite concrete impacts.
With regard to the timing, it is one of the reasons I
try to work on these specific early warning methods to
try to get a better handle on when particular thresholds
might be approached. As I have said at the outset, we
are starting to see some abrupt changes unfold now
and we cannot rule out, for example, that we are
already seeing the Greenland Ice Sheet retreat up on
to land and take its icy fingers out of the ocean, if you
like. The hope is that, if it does retreat up on to land,
it would restabilise when it can no longer calve off
icebergs into the ocean, but I would say we cannot
honestly rule out that some thresholds like that one
perhaps are already passed.

Q29 Mark Lazarowicz: Just to be clear, finally, on
the question of the process, and the phrase “tipping
point” has been used, in this case in particular it must
be the case surely that when the circulation stops it is
at the end of a process. It is not a gradual process
where it slightly gets warmer or the UK cooler,
relatively speaking, over a longer period of time. That
may be the initial consequence, but eventually, if it
stops, it is more likely to happen very quickly when a
tipping point is finally reached. Is that a fair
conclusion to reach or not?
Professor Lenton: It actually depends on the system,
I am afraid. Although the language might lend itself
to thinking of always rapid change, it really crucially
depends on the internal dynamics of your system. An
ice sheet will take, by human time scales, a long time
to melt. We are not sure how long but it is determined
by its own physics. Sea ice loss, on the other hand, as
we are hearing, could be an issue in decades. It can
respond much quicker. As for ocean circulation, the
deep convection can shut off potentially from one year
to the next, but to truly see the consequences
climatically play out, you are tying that then to an
ocean circulation that has much longer time scales
involved, up to centuries. You see the effects unfold
over that longer time scale.
Mark Lazarowicz: Longer—so centuries, as it were?
Professor Lenton: Well, a mixture, to be frank. You
see some immediate effects from the fact that the
ocean surface is coupled, quite interestingly, to the
atmosphere in the Atlantic region, so you see coupled
ocean atmosphere responses that can be quite fast. To
get the full signal of reorganising the overturning of
circulation of the Atlantic, I would talk more in terms
of a century, I would say.
Mark Lazarowicz: I do not know if our other
witnesses have anything to say.
Professor Wadhams: I think it is more rapid
regionally. We have seen big changes in the Greenland
Sea region and the northern North Atlantic, within a
very few years of convection ceasing in the central
Greenland Sea. Oceanic changes can have regional

impacts fairly rapidly. If you look at the Atlantic as a
whole the changes are taking decades, but
regionally—and regionally is often what you are
interested in, somewhere the size of a country—it can
happen within a very few years for the ocean, and for
sea ice I would say quicker than that—within a year
or two sometimes.
Mark Lazarowicz: Mr Nissen, I think you think it
will happen faster.
John Nissen: I am ambivalent about overturning the
circulation. It could, in fact, help us in what it would
produce, a shutting off of the Gulf Stream, and stop
so much heat going into the Arctic and allow the sea
ice to reform. It is just possible it could save us but
we obviously could not depend on that. If we cool the
Arctic, we can probably stop the overturning
circulation shutting down and we can also stop the
methane.
The thing that really I want to concentrate on, and
want you to concentrate on, is this point of no return.
It was Peter who said to me that he thought it was a
point of no return once we lose the sea ice, and
attempting to do geoengineering after the sea ice has
gone is going to be impossible, meaning it is just
impossible to get the sea ice back. I know that at the
moment the heat that is going into the Arctic and the
extra heat from global warming in the Arctic is
melting the ice. To freeze the ice effectively and
reverse this retreat process is going to be
unimaginable. We are faced with a point of no return
and we could be at it now, effectively. When so much
is at stake, we have to assume the worst and act
according to precautionary principle.

Q30 Zac Goldsmith: There seems to be a lot of
disagreement in the research in terms of the pace of
change. Could you say with confidence that there is a
genuine scientific consensus of the basic premise that
you are all deciding not the speed, but the direction
of travel? Is there any doubt on the science?
Professor Wadhams: Yes, there are no doubts. There
are disagreements about the speed at which changes
are happening and will happen, but the direction of
them I think everybody is agreed on. Really, we can
see that happening in all the trends that we are
measuring. All the environmental trends of air
temperatures, changes in the ocean, and changes in
the sea ice are in the same direction. It is simply how
you extrapolate those changes into the future and
predict, either through trends or by modelling, what is
going to happen and how fast it will happen. The
direction is very clear. We are going to get into a
ghastly situation for the planet at some point and
whether it is happening next year or it is going to take
a few decades is the only question.
Zac Goldsmith: Does everyone on the panel agree
with that?
Professor Lenton: I would say that I think there is a
general agreement that we are losing the summer sea
ice, for example, as a concrete example. There is
plenty of argument about when. There is also plenty
of argument about whether there is really a tipping
point underlying that, which in the scientific literature
is really an argument about whether the loss of the
summer ice has carried some irreversibilities and
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difficulty to reverse. The question is maybe if one
thinks about it from the impacts perspective rather
than that esoteric scientific side.

Q31 Zac Goldsmith: In popular discussion, for
instance, in everything from the blogs and internet to
the journalists and some of the newspapers, there is a
thread—there is a narrative there—that says that this
particular example we are talking about today, this
example of climate change, the thinning or
disappearance of the ice during the summer in the
Arctic region, is a myth. You have apparently very
serious journalists like Christopher Booker, who is a
well-known climate scientist—I use the term very
loosely, but nevertheless; however, he has been
banging this drum. Are you saying that there is zero
credibility in the arguments that he is putting forward
and which his supporters enthusiastically lap up? Is it
total nonsense, what he said?
Professor Lenton: I have not read his argument, but
it sounds—
Zac Goldsmith: He says year-on-year increases in the
thickness and width—
Professor Wadhams: It is not only wrong, but it is
insulting as well to all the scientists who are doing
this work. Four years ago I was up in the Arctic in a
submarine and we had an accident and a couple of the
sailors were killed. It was very, very nasty and the
submarine could have been lost. We were measuring
the ice thickness. I have been doing this time after
time and other polar scientists are doing the same,
risking their lives to do these measurements. It is not
just—

Q32 Zac Goldsmith: But are there any scientists
doing these measurements—any credible
organisations or scientists doing these
measurements—who would dispute what you have
just collectively told us is a clear trend? Is there no
one out there?
Professor Lenton: The only recourse for the sceptic
is that it is a point of information that the Arctic has
shown abrupt natural climate changes in the past. We
would not deny that. Between the 1920s and the 1940s
there was quite abrupt Arctic warming that then fell
away again. This is a relatively small part of the planet
in totality so it can show more volatility in its climate.
We know these iconic examples, in fact, of past abrupt
climate change were very much Arctic and could have
been to the order of 8°C in a decade, as recorded in
Greenland ice cores. No one is arguing that humans
had any hand in that. If it gets blurred with the broader
issue of the anthropogenic cause then, of course, one
should not deny that there is a strong role for natural
variability as well as human forcing in the region, and
maybe people who want to peddle a particular story
can perhaps, if they are smart enough, play with that.
I think that is only extra reason for concern, to be
frank, to know that the regional climate has such a
scope for volatility.

Q33 Zac Goldsmith: Just one small question, just to
be clear. The sea level rise that will result, it would
result not from the sea ice melting but from the

Greenland ice melting, just to get that on the—perhaps
nobody has said that.
Professor Lenton: The main sea level would come
from the land ice melting into the ocean. Now we
have to think about readjustment of sea-level height if
you change, say, ocean circulation. Some places it
goes up, some places it goes down, but those changes
could be quite significant.

Q34 Zac Goldsmith: The points I wanted to raise
you have covered very, very well so far, but the final
point is that there has been a lot of talk about the
positive feedbacks. Can you spend a few moments
talking about negative? Give us a bit of hope. We want
a few negative feedbacks. Are there any promising
negative feedbacks?
Professor Lenton: Well, John touched on it a little. I
think that if the ice—
Zac Goldsmith: Sorry to interrupt, the feedback you
mentioned was the Gulf Stream. That would be a
disaster for us. It may help prevent—
John Nissen: Exactly. It is a disaster in a sense but it
would amount—
Zac Goldsmith: It is not a negative feedback, it is a
disaster for us.
John Nissen: If it allowed the sea ice to re-form, that
would rescue the planet in some way.
Zac Goldsmith: A deep ecology lesson; let us
embrace that as a—
John Nissen: Incidentally, one very obvious thing that
we have not mentioned, if you lose the sea ice, you
lose your polar bears and you lose your whole
ecosystem. That could impact on the marine food
chain and so on because there are algae that grow
under the sea ice, which feed into phytoplankton and
so on, down the food chain. There is a big ecological
impact if we allow the sea ice to disappear.
Professor Wadhams: I have been trying to think of
some negative feedbacks but I cannot.
Professor Lenton: One concrete thing we are seeing
is shrubs encroaching into the tundra, so we are seeing
a low vegetation gain in shrubs and ultimately a
northward march of the boreal forests. It may be a
moot point whether that really would lock up more
carbon, because the danger is it releases it from the
frozen soil while gaining it in the biomass, so I do not
think I would like to put my hand on my heart and
say that would necessarily equate to a net sink. But if
you were looking for good news stories, you might
look in that direction at the terrestrial.
John Nissen: I have a counterpoint. I just read a paper
that suggests that this northward march of forests is
decreasing the albedo, so—
Professor Lenton: That is indeed true. The worry then
is, if you put a dark tree over snow in the winter, that
wipes any of the carbon sink. It is hard to find the
good news in the high latitudes. You can clearly say
that there are negative feedbacks in the climate system
as a whole in that only half of our annual emissions
effectively stay in the atmosphere. The land and ocean
sinks are mopping up the other half, and those sinks
are partly linked to, in the ocean case, CO2 dissolving
into the surface waters and being subducted to depth
in the North Atlantic region. As long as that
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circulation stays on and with us, it is a key part of the
ocean sink.
Professor Wadhams: Yes, but the fact is that the kinds
of regulatory mechanisms that Tim has mentioned,
like the absorption of a lot of the emitted carbon
dioxide by the ocean, are themselves getting weaker.
In a sense, there is a positive feedback going on in
that the existing negative controls are getting weaker.
For instance, the estimates of what proportion of
carbon dioxide that is emitted is actually absorbed in
the ocean is that it has gone down from about 43% to
about 41% in the last few years. That seems tiny, but
it is actually a very large amount of carbon dioxide
staying in the atmosphere because the ocean itself is
getting less able to absorb it. The carbon dioxide that
is absorbed is producing acidification of the oceans,
which itself has a positive feedback in that it means
that shells of marine organisms that used to sink to
the bottom of the ocean after death and be lost to the
planet’s climate system by forming part of the ocean
bed—do not actually get down to the sea bed now
without redissolving. That means that you are
buffering back carbon dioxide absorption by the
ocean.
I do fear that the feedbacks that one sees are either
feedbacks that are reducing the strength of controls or
they are entirely new positive factors like release of
methane from formerly frozen ground. That is
unfortunate but it does seem to be the case that, as
you get a certain amount of warming, it activates new
processes that act to increase the warming rate, with
the possible exception of clouds. There is a lot of
disagreement about what the climatic role of clouds
is, and certainly if the ice retreats out of the Arctic
you are going to have increased cloudiness over the
Arctic Ocean from the increased evaporation. That
may have a negative effect.

Q35 Dr Whitehead: There is a lot of disagreement
about the relative ferocity of the methane effect. There
was a paper a little while ago from Shakhova stating
that methane release equal to 12 times the current
atmospheric levels is “completely at odds with state
of the art models and paleoclimatic evidence”.
Instead, she said, “The most likely scenario is a long-
term chronic methane source made up of many small
events”. That is presumably on the same evidence that
you have. Are these just differences of opinion? Are
they differences of interpretation or difference of
measurement?
John Nissen: Natalia Shakhova has produced these
estimates that I mentioned, 50 billion gigatonnes of
methane that could be released suddenly because there
is a lot of instability in the methane structures in the
shallow sea. She has done some extrapolation. They
have done seismic measurements that show that the
permafrost under the sea is perforated, and 20% of it
is covered in these pingos.
Dr Whitehead: Pingos?
John Nissen: Pingo—it is a geological structure
where the permafrost is perforated, allowing gases
from underneath to vent.
Dr Whitehead: So there are many vents?
John Nissen: Yes. So potentially there is a lot of free
methane from underneath coming up, and that is

potentially a vast amount, and the warming in the sea
is penetrating so rapidly.

Q36 Dr Whitehead: But is it not the case that one
of the consequences of global warming is an increase
in methane activities generally because of the
increased decomposition of organic matter that results
from the increase in temperature in general?
John Nissen: Yes.
Dr Whitehead: How different is this from that?
John Nissen: Permafrost on the land is decomposing,
but that contains organic material that then
decomposes through bacterial action, microbial
action. Under the sea, the methane is already there.
There is permafrost with this organic material as well,
but the methane that is coming out is either from
methane hydrate, which is a combination of methane,
water and kind of ice structure, or as free methane
from underneath the permafrost.

Q37 Dr Whitehead: By the sound of it, that
produces a far, far more abrupt—and as you said,
potentially very abrupt—release of methane compared
with the projected gradual increase in methane
activity—
John Nissen: Exactly.
Dr Whitehead:—as a result of overall surface
warming in various parts of the world. So it is a very
specific, as it were, one-off methane rush in one part
of the world that would dwarf the general methane
effect around the world in general. Is that fair to say?
John Nissen: Yes. I mean, one of the things that has
been recently discovered or worked out is what has
caused several of the mass extinctions in the past
history of the planet, and one or perhaps two of them
they think now have been caused by methane, and this
is methane hydrate, which is this ice form of methane
at the bottom of the ocean, that has caused it. You
have to have quite a lot of global warming to get right
to the bottom of the ocean, whereas we have it in a
shallow sea warming and the methane is trapped there.

Q38 Dr Whitehead: I understand that, yes.
Professor Lenton: I feel I should comment on that.
There was a Palaeocene-Eocene thermal maximum 55
million years ago. It does look like there may have
been a large methane release, but it is important to
know that that is over time scales of thousands and
tens of thousands of years. My personal view on this,
having done some work on it and feeling I know the
field reasonably well, is that, yes, methane in the long
run and methane loss from these frozen reservoirs will
be a long-term significant amplifier. It might even
double long-term warming, and by long-term I mean
thousands and tens of thousands of years from, say, 3
to 6°C, but our current best models are that it is a
chronic adding up of lots of small destabilisation
events. It plays out slowly, partly because you have to
propagate a warming signal not just at the bottom of
the shelf or the bottom of the ocean, but through
sediments, and that is not inherently a fast process.
As a point of information, it is important to know
that these flooded Siberian Shelf permafrosts, which
indeed are destabilising and losing their methane, that
flooding is partly a relic of the recovery from the last
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Ice Age, the fact that the flooding there is relatively
recent and has flooded the permafrost, so I don’t think
it is all anthropogenic. I think we should be clear on
that. I do not deny the waters there are warming up
for the reasons we have articulated and that will only
accelerate the breakdown, but when I have looked at
the numbers, I am in the more sceptical camp as to
how big the effect is. It is significant. I am not saying
we should not research it, but I do not think the
alarmist story adds up in what I have seen.

Q39 Dr Whitehead: This is just a personal puzzle.
Assuming that the Gulf Stream switches off and
therefore, as Zac Goldsmith has mentioned, some sort
of deep ecological point of view that saves the poles
because the ice starts forming, even though we have
a Nova Scotian climate in the UK—presumably, if
that starts happening, then that also triggers the
recommencement of the current process. That is, it
should start recirculating as a result of that ice
reforming, at which point the ice will stop forming.
Professor Wadhams: I suspect it will not go that far.
The Gulf Stream will not switch off, for a start. It is
largely wind-driven and that part will keep going. It
is the fraction representing the thermohaline
circulation that is diminishing.
Dr Whitehead: It is the deep circulation of the funnel
drop of water.
Professor Wadhams: Yes, that part of it is—
Dr Whitehead: That presumably has already
recommenced with ice forming.
Professor Wadhams: The thermohaline circulation is
composed of water going in the same direction as the
wind-driven circulation. The Gulf Stream is largely
wind-driven, but the part that sinks at high latitudes
and returns southward at great depth, is driven by the
temperature and salinity variations—the thermohaline
circulation. What is happening is that the Gulf Stream
will keep going as far as wind-driven aspects are
concerned, but the overall flow will be weaker
because of the thermohaline circulation significantly
weakening. It is not going to be enough to really cool
the climate. It will cool it to offset some of the
warming—that is what we will be experiencing—but
the Arctic will not be experiencing sufficient change
due to that factor alone to bring back the ice.
The tipping point idea is that when you change the
conditions acting, you come to a new state where you
cannot go back to where you were before. It is a bit
like growing old. If the summer sea ice disappears,
the ocean will warm up and the structure of the ocean
will change to the point where, if you cool the climate
again, it will be difficult for that summer sea ice to
form again, so you will get into some new kind of
climatic situation that is different, and the same
applies to the convection in the Greenland Sea.
Dr Whitehead: I understand, but what you are
saying, which is what I was in a very simplistic way
positing, is you would not get sort of an oscillation
effect; you would get a paradigm change?
Professor Wadhams: Yes. I do not think that there is
a way in which you will get an oscillation here; it is
a one-way street.

Q40 Caroline Lucas: I wanted to come back to the
subject of geoengineering. John mentioned it, but also
Tim was fairly critical of it. We had an email sent
around to the Committee also deeply concerned about
it, so I wondered if you could say a little bit more
about some of the risks and challenges associated with
geoengineering, as well as some of the costs, if
anybody wants to start with that.
Chair: I think John Nissen is going to go first.
John Nissen: Yes, okay. I will deal with the simple
one, which is the cost, which is very small. We are
talking about hundreds of millions rather than many
billions per year, but compared to bailing out the
banks and things like that, it is peanuts. That is not
really an issue.
Chair: Do you want to just come in on the costs?
Would you agree with that figure?
Professor Lenton: No, I would not say that it is—
okay, some costings have been done for so-called
stratospheric aerosol injections, and they have come
out relatively low and have been much publicised, but
this is the fine art of economic modelling. It is what
you are including in your cost estimates. If you
included the possible damages or risk factors, that
could go up. To be honest, one should take a critical
look at those very few existing studies as to whether
they have really quantified it. It is fair to say that you
can make a case that, compared to the cost of large-
scale global mitigation of CO2 emissions, you can call
it cheap potentially to put some tiny particles in the
stratosphere on a regular basis. But you have to
remember that, if you go down that path, you are
committing not just the next generation but tens of
generations potentially to keep doing that if you want
to hold the global temperature steady while you still
have the greenhouse gases there. You have to
remember that we do not know precisely how much
we have to add to counteract the current forcing, so it
will never be a perfect cancel-out.
In the case of the Arctic, you can ask some interesting
and probing questions as to the possible side-effects
of reducing incoming sunlight, which obviously you
have to do in the summer season because it is dark
there in winter anyway. How will that impact on the
ecosystem? I am also troubled when I see my
colleagues who are more, shall we say, advocative for
geoengineering and they start talking about meddling
with Arctic cloud cover, but they do not necessarily
realise that during the dark Arctic winter, the clouds
are generally a warming thing, so they do not always
get it, even the sign of their proposed intervention, the
right way round. The precautionary principle would
dictate first of all to tackle the causes of the problem,
and that in this case happens to include a number of
things that, like methane emissions globally, where
40% of the anthropogenic emissions should be able to
be eliminated at net zero cost, in fact. The only
problem with doing it is the cost of doing it has to be
borne by relatively few companies or groups to do
that, but the estimates are in the literature that big
gains could be made on, say, cutting methane
emissions, equally on black carbon emissions. The big
issue here is that we are busy cleaning up the
troposphere, the lower atmosphere, of our past dirty
sulphate aerosol, and I suppose the case the
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geoengineers would make is to replace all that
tropospheric sulphate aerosol with a relatively small
amount in the stratosphere where it stays longer,
because the stratosphere is stratified; that is why we
call it the stratosphere.
I still do not think it is wise to do that on a regional
scale, because by definition, if you do a regional
geoengineering, you create gradients of forcing in the
climate system, and the whole thing that drives the
circulation in the atmosphere and the whole fact that
we have circulation in the climate system is all about
gradients of forcing, more sunlight becoming equated
in the pole, so I would never be entirely comfortable
with these methods, which are spatially
heterogeneous, because by definition they all create
gradients and they will surely create some changes
associated with those gradients.
Caroline Lucas: I will come back to John in a second
because I am sure he has some answers to go back
with, but I just wondered, Tim, do you think, having
said all of that, that it is still a worthy area of putting
resources for more and more research?
Professor Lenton: It is a certainly worthy area for
research, and the best possible outcome here may be
that it acts as what one of the audience said to me
beforehand; it is the opposite of the moral hazard
argument. The moral hazard argument was that, once
we knew that geoengineering—stratospheric aerosol
injection—might be pretty cheap, it would stop us
wanting to mitigate CO2 emissions. The limited public
surveys that have been done are rather hinting at an
opposite moral hazard, that when people see credible
scientists talking about needing to research and
possibly even deploy geoengineering, it tells you how
urgent the problem is and suddenly people think, “Oh,
really? We must tackle the root causes,” so I don’t
think research will hurt, especially not if it sends us
down that line of thinking. It certainly is needed,
because we are not mapping out and thinking in an
earth systems way about what the many consequences
would be of this kind of intervention, to be frank.

Q41 Caroline Lucas: You do not see any trade-off
in research institutes between—If they are doing that,
they are not researching more into the mitigation/
adaptation side of it.
Professor Lenton: Not a great trade-off, because some
of the research is happening anyway. There are
complementarities, because we need to fundamentally
understand the role of tiny particles in the climate
system. Many of us wrestle with that anyway,
especially effects on clouds in the troposphere, but
also stratospheric injections of volcanic aerosol. There
is an awful lot of complementarity and leverage on
trying to get a better understanding of, for example,
the Icelandic volcano and its effect on air travel as it
happens and so on. It all connects together, so I do
not think you will see a huge trade-off there, Caroline.
Caroline Lucas: Okay, thank you. Maybe we will go
back to John, or Peter indeed, around those issues of
the risk inherent in doing it and how that fits with the
principle and issue of regional versus more global.
John Nissen: Yes. You have raised all sorts of things
to counter. I completely disagree with you,
incidentally, in your laissez-faire attitude towards the

methane, because the precautionary principle says that
we should not assume it is going to be the best
possible situation, which is what you are describing,
that the methane will take so long to come out that it
will not have any appreciable effect on the
temperature, only 0.1°C or so. That is on the methane.
On the geoengineering, if the sea ice goes by 2015
and the methane starts coming up, what else can we
do but geoengineering? We have to do something on
a large scale. It is intervention, therefore it is
geoengineering. Then we say, “Well, what can we
do?” Beggars can’t be choosers. When you look at
what can be done, they are extremely benign things.
Putting up a haze in the stratosphere, it diffuses the
sunlight. If you make your particles small enough, you
do not have a blanket effect.

Q42 Caroline Lucas: Would you say there are no
adverse risks associated with doing this?
John Nissen: I am not saying there are none, but—
Caroline Lucas: You said you have to do something,
and one could say the first thing one has to do is not
make it worse, and there is concern that it could.
John Nissen: There is a certain man, Alan Robock,
who has listed 20 reasons why not to, of the dangers
in geoengineering, but I have been through them all
and I said, “I don’t think any of your stats stood up,”
and I put it on the geoengineering list (google group)
that he looks at, and he has not come back and said,
“No, you are wrong about that and wrong about that.”
When I have looked at these things, it seems to me
that they are not nearly as dangerous as one might
think. For example, the danger that you might get the
sign wrong, that you put up clouds and they start
warming, that will not happen if you keep your
particle size down, so you have to make sure you have
small particles, so that is something you could do, or
you do your warming at lower latitudes where the
cloud reflection effect outweighs the warming effect,
the cloud cover blanket effect.
Applying a precautionary principle to the
geoengineering, what are the risks we are talking
about? On one hand, you have the risk of an absolute
catastrophe, passing a point of no return, a collapse of
civilisation. On the other hand, you have a possible
change in the pattern of monsoons, supposedly. I
mean, that is one of the things that we are told are
extremely dangerous.
Professor Lenton: It is.
Professor Wadhams: They are both dangers.
Professor Lenton: They are both dangers. I think we
all agree that there could well be dangerous climate
changes under way in the Arctic, but we are maybe
disagreeing about what the key factors there are. You
are right, Caroline, to ask about risk. We need the
information to weigh up the risks of the changes we
are seeing unfolding, and we know about the causes
of those and we know we could tackle the causal
agents of driving those risks and we could get quite a
rapid payback if we reduce the short-lived forcing
agents. Pretty much that could work as quickly,
frankly, as having to develop the technology and
deploy geoengineering, in my view, in this region.
Then, on the other hand, I am advocating research
on what different geoengineering methods would be
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capable of in this region, but what is needed is a
proper risk assessment of that—not just a cost
assessment, but what would its impacts be?
Personally, I think the clearest issue with the sunlight
reflection geoengineering is that, once you are doing
it and you still have the greenhouse gas concentration
there and you have the temperature back towards pre-
industrial or whatever you decided was the right level,
the present temperature or whatever, you have
effectively made a commitment. As long as you do
not tackle the greenhouse gas concentration
underneath, you have a commitment for many
centuries to keep doing the geoengineering; otherwise,
if you stop and if for some reason you stop the
technology, you will get a very rapid warming that is
much worse than the steadier one you have been
trying to avoid.
Caroline Lucas: But they do not have to be either/or
though, do they?
Professor Lenton: They do not, and in fact I am
working on complementary approaches. I say mitigate
the emissions of greenhouses gases first, then deliver
carbon dioxide removal, because we will need that
anyway, according to the current policy targets and all
our scenarios, and then do the research, because we
may collectively decide we need to bring the sunlight
reflection methods into the mix later. That would be
my hierarchy of priorities.

Q43 Zac Goldsmith: I suppose Tim Lenton just
covered some of the points. I was going to ask you
the question about the fact that we have never had a
static line. It has always been changing, the natural
ebbs and flow, and that is accepted. The moment you
start trying to manage the planet, you lose sight of
what the natural process is, you lose sight of the
natural flow. As you have just said, you bind yourself
to the process we have been trying to avoid, probably
beyond that level, indefinitely, which seems to me to
be the absolute height of human madness. In a sense,
it is one of the most extraordinary things I have ever
heard. I understand the feeling, the need to come to
find a quick fix as opposed to dealing with all the
political problems inherited, which is greenhouse gas
and so on, but the idea that we will ever know enough
about these vast biological natural systems to be able
to control them without triggering unknown and
possibly appalling consequences is to me the very
height of madness.
None of you can identify accurately or agree on the
positive and negative feedbacks. It has taken years for
people to fully understand the impact of CO2, and we
still have disagreement even between the three of you
in respect to methane. This is a vastly complicated
area. I do not believe there is a human mind on the
planet capable of fully understanding the true
complexity of the natural world. I accept where you
are coming from, but to suggest that we can be clever
enough to tinker here and tinker there and add a new
component to the planet system and know the
outcome for me is just moronic. I cannot think of
another word for it. It is not a question, it is a
statement—sorry.
Chair: Give us a comment in response to it.

Professor Wadhams: I agree with you in principle,
because I have come very reluctantly to the view that
we do need geoengineering. It is only a sticking
plaster, as Tim said, but so long as you are still
producing the greenhouse gases, the underlying
forcing of the climate is there so you have to try to
force it back and you have to keep doing so. But
everything we do, so long as we have an industrial
civilisation, involves interfering with the climate. That
is what we are doing by burning things, by burning a
few million years of fossil carbon in a few decades.
We are already interfering with the climate in ways
that we do not understand, and the more we do
understand them, the more serious it looks. If we are
causing a climatic change that is accelerating, and
quite possibly accelerating faster than we think, and if
this Arctic methane effect is giving us a boost that is
going to really give a big upward kick to the rate of
warming, then we have, at the very least, to research
geoengineering methods. Many people say, “Well,
let’s do this research as part of a group of strategies,”
but there is a good case for saying that it should be a
crash course of research, that we should be spending
a lot of money very quickly on both the science and
the technology, especially the technology, of
geoengineering, perhaps trying to concentrate on
methods that do least harm—for instance, trying to
whiten clouds at low level with water vapour rather
than adding noxious substances at high level. But we
must still act, because of the urgency.
Chair: Okay. I think we just need to move back to
Caroline.

Q44 Caroline Lucas: Yes, we should move on. We
could spend a lot on time on that, and we have further
questions, really. That would be about the fact that we
are taking evidence later on from both the
Government and the Hadley Centre. Do you have a
sense that UK policymaking in regard to the Arctic is
well founded on the latest research, particularly in
respect to tipping points? What we are trying to do
now is gather some policy conclusions from—there is
scientific disagreement, so it is a challenge, but I just
wonder what your sense is of the UK policymaking
to date.
Professor Wadhams: I should put my head above the
parapet and say on the whole I think the policymaking
and research in the UK are done at a high level, but
there are certainly problems in terms of funding of
research in climate change and environmental change,
especially with respect to the Arctic That is a field
where the responsible body is the Natural
Environment Research Council, which doesn’t really
have an Arctic strategy, in my opinion. It says it has,
but it does not, and I personally have found a very
negative response when it comes, for instance, to
techniques that are very important from a climate
change point of view, like measuring ice thickness
from submarines. One finds enormous generosity by
the Navy in making a nuclear submarine available
freely for science, but when one goes to NERC and
says, “Well, can you fund us to put sonars on to do
these measurements?” they don’t. I get all my support
from European Union funding and from the United
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States Navy and from the British Ministry of Defence,
and nothing from NERC.
This is, to me, a staggering, incomprehensible thing.
I think it is a function of the structure of NERC, the
way it operates and perhaps the fact that it is too
small. Perhaps we need a much larger single scientific
research council, like the National Science Foundation
in the US, which covers every branch of science.
Britain, which is maybe a tenth of their scientific size,
has a large number of research councils, each of which
has parochial interests that affect the way that it does
its job, so my personal view is we would get on a lot
better if we had a single research council in Britain.
We should look afresh at how Arctic research is being
supported or not supported or directed. We should also
be focusing a lot more on Arctic technology as well
as Arctic science. If we are talking, for instance, about
oil spills in ice, what we need is to be able to find
ways of cleaning up oil blowouts via a very big
technology effort. At present this is being done by
Canada and Norway using funds redirected from the
oil industry to science, and Britain could do a similar
thing and that would be very important.
Caroline Lucas: Tim, any thoughts? Do we need a
sort of UK strategy on the Arctic that would be a
much more coherent set of policies, perhaps, that
would be more joined up?
Professor Lenton: It should be clear from the
afternoon’s discussions that, although we do not think
of ourselves as part of the Arctic, we are close enough
that how things unfold in the Arctic is going to have
significant knock-on consequences here, so there
could certainly be room for getting a slightly better
strategic understanding of how the changes are
unfolding. I already flagged up that our monitoring is
not great and it is almost negligible for some of these
systems—good for some, bad for others. We could do
a lot more basic research in the kind of framework I
guess Peter is talking about to get a better background
data set on what is happening.
We have come back repeatedly to this issue—that it
is short-lived warming agents that might offer quite a
lot of leverage to mitigate the rate of change in the
Arctic, and they do not sit currently well within the
framework of UNFCCC and the conferences of the
parties and the whole machine of trying to tackle CO2

emissions. That is no bad thing, because it offers
avenues for policy progress that are not conflicting
with that, but complementary. You can make good
cases for tackling soot—black carbon emissions—
based on health benefits in the regions where those
emissions are coming from. We have seen a brilliant
report from UNEP last year and several further studies
really pinpointing how, making use of existing
national and regional policy frameworks and other
avenues, we could go to work on some of these short-
lived forcing agents.
I would love to see the UK get its head around that
and think more strategically on what can be done,
because we are all frustrated by the lack of progress
on the big CO2 problem, which we have to keep
pushing on, but it is good news that we can do
something that would make a measurable difference
to the risk in the Arctic—that is, going with these
other forcing agents.

Q45 Caroline Lucas: Can I just ask you whether you
think the Arctic Council is doing enough to take the
tipping point seriously in the Arctic?
Professor Lenton: I am not super party to it, but I
have seen some of their material and I have seen them
beginning to really take it seriously. I have seen at
least younger members put forward ideas about the
geoengineering issues, so it suggests to me they know
urgent changes are happening. Through the Arctic
Council is clearly one of the avenues of influence that
could be exerted. What we are seeing in the Arctic is
not conflict; it is sort of competition at the moment
between nations, I would say. Oran Young is doing
nice work on that and has a good intellectual
understanding of how it is unfolding.
Professor Wadhams: The Chairman of the Arctic
Council is at a meeting this afternoon, about 100 yards
down the road from here at the Institute for Strategic
Studies, on policy in the Arctic, and I think the very
positive thing that they have done is to have started a
task force on protection of the Arctic and on
environmental change and how we deal with it. It is
concerned directly with oil issues, but also with oil/
climate interaction issues. It would be even more
useful is if they became truly international and took
advice and input from outside the eight nations of the
Arctic, so that the observer nations, or nations that are
involved in the Arctic but not Arctic states, could play
a role. Britain obviously is one. There are other
countries that have oil operations in the Arctic, like
Italy, but do not have observer status with the Arctic
Council. Work that other countries are doing on
climate change in the Arctic and environmental
protection in the Arctic should be taken on board more
by the Arctic Council. I think they at the moment do
slightly limit themselves because of the eight-nation
character.
Chair: Yes, you wanted to come in on this, Mr
Nissen.
John Nissen: Yes. You were asking whether the
research councils and your advisers are giving good
advice or whether it could be improved, and I think
we really need a proper risk analysis done on what
the risks are, as I have been talking about, because
they don’t get discussed enough. We hardly ever see
any papers that refer to the PIOMAS model of Arctic
sea ice volume, which shows this precipitous descent
towards the zero mark for the volume; furthermore
discussions on the methane do not take into account
the rapid disappearance of the sea ice, which acts as
a protection on the methane. If you do the risks on the
other side, what are the risks to the safe progress of
human civilisation? What are the risks to the food
supply if our climate warms way beyond 2°C? These
risks need to be assessed and balanced, and I think if
you do that, you realise that we are in a crisis.
Chair: I am just conscious of time. You wanted to
come in?
Mark Lazarowicz: No, I am staying for a little
longer. I am staying for a little bit more.

Q46 Chair: Yes, I am just very conscious of time,
because we need to keep our quorum.
Just on that issue about whether or not the UK should
have some kind of strategy policy direction other than
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what is there at the moment, I think the issue is
whether that policy should be based not so much on
exploitation in the area, but the overall concerns that
there are for the planet throughout whatever process
or so on there is or is not, and where should the
leadership for working collaboratively from the UK’s
perspective, with the other partners involved, come
from?
Professor Lenton: The risk-framing is a good one,
and technically, or in the scientific meaning, risk is
the product of the likelihood of something happening
and the impacts of it happening. There is certainly an
awful lot of room for research to unpick the impacts
of some of these scenarios we have discussed. We do
have something of an intellectual lead in this country
in terms of our ability to model and conceptualise on
the tipping point issues, state of the art models and
Hadley Centre, think about what it would take to give
early warnings and get better information on the
likelihood axis of the risk matrix. Very little is done
internationally on the impacts axis of the risk matrix,
so any efforts to tackle mapping out in any detail the
impacts of these eventualities would be novel and we
could indeed have a good go at that.

Q47 Chair: Okay. I am just conscious of time. I want
to just move on very quickly, because we have had
quite a detailed report from you, Peter, on oil and oil
spills, and I do not think we have time now for you
to rehearse the detail of the paper that you have
presented us with, but that will be published for our
records and as our evidence. I just wonder if you
could perhaps just summarise the challenges that there
are and the risks that are associated with oil
exploration in the Arctic.
Professor Wadhams: Yes, thank you. It is a very
serious question and, because of the present Arctic oil
rush and the involvement of British companies in it,
we do have a stake in what is going on with oil
development in the Arctic. As the theme of
Committee is protecting the Arctic, we should be
thinking about what regulations we should be trying
to encourage or initiate ourselves for our national
companies who are operating and drilling under ice in
the Arctic. Research in this area started about 40 years
ago in Canada, and the most basic research was done
early on when we were allowed to do scientific oil
spills, which are not allowed any more, so progress is
slower. Work done in Canada, in Norway and
modelling work really have given us a clear picture
now. This was discussed at an international
conference that I helped organise in September 2011,
at Fermo in Italy. The delegates concluded that if you
have a blowout under ice, you are going to have
something which is as bad as the Deepwater Horizon
but in a different way The present plans of most oil
companies are for drilling during the summer months
in broken-up ice or ice-free water using drill ships. If
they have a blowout near the end of summer, this will
produce oil and gas coming up together in a bubble
plume, and the gas will include methane. If they can’t
cap the blowout off or drill a relief well before the
winter, the blowout will operate right through the
winter months, with oil and gas coming up under the
ice.

As the oil-gas plume comes up under ice, the oil coats
the bottom of the ice, and if the ice is moving, which
is often at about 10 kilometres a day, it acts like a
great sheet of moving blotting paper, absorbing the oil
coming up under it, and carrying it away downstream.
You will have a trail of oiled ice floes1,000 kilometres
or more in length covering a whole swathe of the
Arctic. The oil disappears into the interior of each
floe, because new ice grows underneath it, so you
have an “oil sandwich” which lasts all through the
winter. Then the oil rises to the top surface of the ice
in the spring and summer and retains its toxicity. By
now it is spread thinly around such a huge area that it
is very, very difficult to burn it by that stage or get rid
of it by mechanical removal. The sort of horror story
that we would experience if we had a whole winter’s
blowout suggests that the biggest efforts should be
made to design pre-engineering capping systems that
you would design for each well, such that, if you have
a blowout at the end of the summer, you can cap it
off and prevent the oil from getting to the ice in the
first place. You can do that within hopefully a few
days, faster than drilling a relief well.

Q48 Chair: What is stopping that being used at the
moment?
Professor Wadhams: There isn’t anything to stop it,
and in fact, you can divide the oil industry into the
serious companies who are there for a long
commitment and that are doing the right things and
are aware of these problems, and the sort of cowboy
companies that want to come in quickly and get out
again. The serious companies, which I think are all the
Arctic operators except perhaps Cairn Energy, have
serious contingency plans that include these capping
systems, and in fact we have just seen last week that
Shell’s proposals for drilling in the Chukchi Sea
include stopping drilling one or two months before the
end of the summer season and to have a pre-
engineered capping system ready to go if there is a
blowout during the last period of the summer. A
regulation that the Canadian Government had already
imposed in the past is you stop the company from
drilling a certain number of weeks before the end of
the summer season, such that there is time to either
drill a relief well or cap off the well with one of these
capping systems that BP eventually developed for the
Gulf of Mexico. That would minimise the amount of
oil that gets to the ice. Once the oil gets to the ice, the
physics is going to spread it all round the Arctic and
it will be very, very difficult to get rid of it by any
method, so it is basically going to cause a real mess.
Shell has these capping plans, and other companies
that are working in long-term up there.
ConocoPhillips, Chevron and others have these plans,
but you have to look at companies that don’t have
credible plans, and they are the ones that would need
to be very strongly leant on.

Q49 Dr Whitehead: I think you have substantially
hinted at what might need to change in terms of oil and
gas extraction in the Arctic, but there has been the
Fermo conference on this issue. Are the discussions, in
your view, on what needs to change limited to
discussions just ongoing between academics and oil
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companies, or would you say it is going further than
that? For example, is there any serious sign that any sort
of serious protocols that can limit Arctic drilling and, if
it is necessary, make it to some extent catastrophe-
proof, are taking place?
Professor Wadhams: I hope it is going further than just
the academics coming up with things, because the
Fermo statement (a statement of research needs
produced by a panel at the Fermo conference), for
instance, has been taken on board by the Arctic Council,
and that has been fed into the work of their taskforce on
Arctic protection. The Arctic Council can come up with
agreements that have teeth—and they came up with one
on search and rescue. Mostly these sorts of
organisations are talking shops, but when they came up
with an agreement on how to divide up the Arctic
responsibility for search and rescue among different
nations, they were doing something that was real, and
hopefully the same thing will happen with their
discussions on environmental protection in the Arctic.
They will come up, one hopes, with regulations that will
apply to all Arctic operators, no matter which country
they are working in, and that might override or
complement national regulations that Canada,
Denmark, Greenland, Norway and Russia have
developed on their own.
They may well focus on some over-arching regulations,
like insistence on a capping system to minimise the
duration of a blowout, and insistence on having or
trying to develop new ways of cleaning up the oil
afterwards. At the moment, most of the people who
have studied the subject agree that once the oil gets
under the ice, there isn’t a good way of getting rid of it,
even in the subsequent summer when it comes up
through the ice. It is spread around so much that there
isn’t any good clean-up technique, but with research
you may be able to find some new methods for cleaning
up oil that is sitting on or under ice. A big research effort
on technical methods would be needed, and, from what
we already know, some regulations on the time of year
at which drilling must stop, such that there is time to
try to recover if they have a real disaster. This could be
applied Arctic-wide by an organisation like the Arctic
Council, which has international status.
John Nissen: May I just add one thing that Peter hasn’t
mentioned? The methane escaping or the natural gas
escaping is a major issue that I don’t think has been
properly addressed, and I think you would agree with
that; and we do not really know how much gas leakage
could come and how to deal with it, especially if it is
drilling in the ocean. How would you stop bubbles of
methane from escaping in vast quantities? There is a
particular danger if you are drilling into methane
hydrate, either to extract the methane hydrate itself or
to go through to a lower level, because there is a
possibility of an explosive release of the gas ice form.
If you do this on the shelf, the continental shelf edge
where there is a slope, you could accidentally trigger an
underwater landslide that would then disturb a whole
lot of methane from all around the ocean, so that could
be a mega-catastrophe.

Q50 Dr Whitehead: Could I just get a view? From
what you are saying, and this particularly relates to

whether there is some good practice among oil
companies that might be disseminated, is the challenge
in the Arctic a difficult one and worse than, say, drilling
in deep water in cold water climates, but a difference of
degree, or is it, in your view, a difference of principle
such that it is very unlikely that one can say hand on
heart there could be safe practices that could be
developed in such a way that the extraction could be
reasonably encouraged over a period?
Professor Wadhams: It is a difference of degree, but at
present it is similar to drilling in deep water in the sense
that there is a big question that has not been solved, but
that drilling is going ahead anyway. In the case of deep
water, the problem was that they had not solved what
would happen if you had a blowout with the enormous
over-pressures that you have in deep water, plus the fact
that the compressible oil might not even come to the
surface, In the Arctic the unsolved problem is that we
do not have a way of cleaning up more than some tiny
percentage of oil once it gets under the ice and into the
ice. You could say that this is a question of degree, that
it is no worse than the problem of deep water, but you
could also say it is a difference of kind: we know that if
we have a blowout in the Arctic and it is not capped off
quickly, then there will be very widespread pollution of
the Arctic, killing wildlife, birds and fish and polluting
vast areas. We know that this is what would happen, so
it is a question of feeding that into decision-making. Do
you want to go ahead and drill, knowing that the risk is
that if the oil blows out under ice, you cannot get rid of
it? That is a value judgment. At the moment, the
consensus view on what we know of oil/ice interaction
is that an oil blowout under ice would cause widespread
pollution of the Arctic if it continues through the winter,
and this should be fed into decision-making that
regulators adopt on whether drilling is permitted or not.
You might say that you can permit it if you have these
very rigorous restrictions in place on capping, for
instance, that would minimise the risk.
Chair: Okay. I am really conscious of time. We must be
very quick.
John Nissen: Yes. While we are trying to prevent the
sea ice disappearing, because we can see what the
consequences are even if they are slow ones, they are
inevitable, and we have this point of no return. Until we
are satisfied that we have the technology to cool the
Arctic, surely we should not be doing things that are
putting the whole Arctic at risk. Because the oil spills
would lower the albedo, more sunshine is absorbed; so
that is going to be a very bad thing from the point of
view of trying to cool the Arctic. If there is a lot of
methane produced when you drill, that is surely a
danger that could be avoided—avoided until we have
this situation under control, which I think we can do—I
am bullish about that. We can do it if we go really
hammer and tongs at this issue of cooling the Arctic,
and avoid the drilling; then we have a really good
chance of success.
Chair: Okay. I am afraid there we must leave it. You
have all three been generous with your time. Thank you,
and thank you for your efforts to bring everyone’s
attention to the fragility in the Arctic. Thank you all
very much indeed.
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Q51 Chair: Thank you very much indeed for coming
along to our session this afternoon. We are sorry to
have kept you waiting a little while. We had some
important business to discuss. We wish to go straight
into the questions. We have quite a few questions and
quite a large Committee, so hopefully we can get
through the various issues that we need to touch base
on.
As well as thanking you for coming along, can I just
ask you, just by way of general introduction, if you
can just set out for us what WWF’s Global Arctic
Programme does?
Rod Downie: Yes, I am happy to start on that. Would
you like us to introduce ourselves first of all, or go
straight in?
Chair: Go straight in.
Rod Downie: WWF, I am sure you are all aware is a
global conservation organisation. We work in over
100 countries and have roughly 5 million supporters
across the world. Our Global Arctic Programme is one
of 14 of what we call our global initiatives—the big
programmes that we focus on. We operate out of
offices in six of the eight Arctic nations; that includes
Canada, where we have our headquarters, Russia, the
US in Alaska, Norway, Sweden and Denmark for
Greenland. As an NGO, we have a fantastic reach into
the Arctic and we also have very good and important
relations with the Arctic peoples; indeed, our Global
Arctic Programme this year is celebrating its 20th
birthday, so we have been doing conservation in the
Arctic for 20 years.
Within the UK office, our role has largely in the past
been to provide support, fundraising and capacity
where we can to the Arctic programme, but I think we
are changing slightly. I was appointed to a new role
about a year ago, and we are now also starting to focus
on policy and the UK’s role in the Arctic. The aim of
our programme is to see an Arctic that is shielded
from the worst effects of rapid change, through
international stewardship, promoting healthy living
systems to the benefit of local people and to the
benefit of humanity. So our goal, if you like, is to see
a change from exploitation to stewardship; that is our
key goal, and we do that through the three pillars of
our strategy.
The first pillar is based on good governance, and that
is working through the Arctic Council; indeed, both
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Martin and Mikhail attend the Arctic Council. Our
second pillar is one of responsible industry, so that is
focusing on oil and gas, shipping, fisheries and other
major activities. The third pillar is focused around
conservation; we call that our conservation blueprint,
so that is looking at ecosystem-based management and
resilience to change in the Arctic, and Martin leads
that pillar of our global strategy.
Dr Sommerkorn: If I may add one thing, yes, we do
celebrate our 20th anniversary this year, which
coincides almost exactly with the Arctic Council
being in place. From the very start, WWF had
observer status at the Arctic Council, and we have
been, as Rod mentioned, participating in meetings and
contributing to working groups.

Q52 Chair: Ours is a cross-cutting Committee and
we are aware that you have published your set of
Arctic principles, and we will look at some of the
detail of that shortly, so I do not want to go into that
now. But just for now, have you had any response
from Government to that? Given that there are various
Departments of Government that might have an
interest in all this, could you perhaps specify which
Government Departments have responded
specifically?
Rod Downie: I am happy to respond to that one. I
think the premise of submitting those principles was
a recognition that the UK, although not an Arctic
nation, has very, very substantial interests in the
Arctic, and I think that is clear. We sent the principles
to the Secretaries of State at DECC, at Defra, FCO,
BIS and the Department for Transport. We have had
a response from all five Departments, which is
encouraging and clearly very helpful to us.

Q53 Chair: Which was?
Rod Downie: Mixed. I think there was a common
theme of noting with interest, but also certainly a
willingness to work with the NGO community. I can
run through the responses that we had from the five,
if that is helpful, and just touch on them briefly.
Chair: I think just very briefly to put it in context
for us.
Rod Downie: Sure. FCO expressed their willingness
to continue engagement with WWF. Defra noted the
UK’s involvement in CBD and conventional
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migratory species, and also welcomed NGO input.
BIS noted that the Arctic is a critical region for change
at the moment, and also noted the very significant UK
interests, including science. The Department for
Transport noted the increasing importance of the
Arctic to maritime transport, of course, and also the
provisions of various other international maritime
conventions, including MARPOL, SOLAS and the
like. DECC recognised the threats to the Arctic that
stem primarily from the impact of climate change, but
at the same time, they recognised their view that
Arctic resources could have an important role to play
in UK energy security. I think DECC’s response was
perhaps the most useful, because it recognised this
inquiry and this Committee as perhaps the next stage
towards examining UK Arctic policy, so that was
helpful to us.

Q54 Chair: Are all those responses in the public
domain?
Rod Downie: I am not sure. I believe so. I believe
they are. I have copies here.

Q55 Caroline Nokes: I notice that you did not
include the MoD in that circulation. I recently
attended a briefing from the Royal Navy on the
subject of their view of the Arctic, and wondered
whether that was a deliberate exclusion or whether
you think they should have been included.
Chair: Did you approach them?
Rod Downie: No, we did not approach MoD. I am not
sure how appropriate that would have been from a
conservation organisation. Clearly, we recognise that
MoD have very substantial interests in the Arctic, but
perhaps we should have done.

Q56 Mark Lazarowicz: Taking those points further,
do you think it is fair to say that the UK Government
has a reasonably coherent approach to Arctic policy,
or do those responses from the Departments stand on
their own, as it were? Can you say that the UK has a
clear position on Arctic policy?
Rod Downie: As we understand it, the UK
Government co-ordinates its input to the Arctic
through a cross-Whitehall Arctic Group. We are aware
that it is convened by the FCO. I believe it came out
of a recommendation from a meeting of Arctic
stakeholders back in 2008, but we do not have access
to that group, so we are not entirely sure what is
discussed there or the substance of the group, no.

Q57 Mark Lazarowicz: It is obviously possible to
visualise there being tension between oil exploration,
shipping movements and environmental protection.
Maybe it is something we have to ask Ministers in
due course, but do you feel the right balance has been
drawn, for example, on the environmental protection
interests, which are obviously a concern of ours,
giving them high enough priority in terms of the
policy the Government put forward. Are they actually
putting policy forward on these areas?
Rod Downie: I am not sure that the Government’s
position is entirely clear. I think there is clarity on
some areas, but what is not clear to us is this seeming
contradiction between, on one hand, the UK’s

leadership role in advocating carbon reduction and the
need to address the damaging effects of climate
change—I think we all recognise that there is nowhere
that is more clearly seen than in the Arctic at the
moment—but on the other hand, Government seem
to be simultaneously looking to the Arctic for energy
security, and I believe that is mentioned in the UK
Government’s submission to this Committee. At
WWF-UK, we cannot picture a less strategic way to
increase our energy security than going after very
high-risk Arctic oil. This does not strike us as a
strategic approach and if we do want to be strategic
about energy security, we need to be planning now for
transition to a low-carbon economy. We need to see a
very credible energy efficiency programme; we need
to be looking at alternatives to fossil fuels.

Q58 Mark Lazarowicz: Can I interrupt, because I
am sure we probably accept those points. I just want
to be clear—this is the last point I will make, Chair,
at this stage: is it fair to say the Government is putting
reliance on Arctic oil as a major element of energy
strategy or is it simply pointing out that there are
possibilities there? I do not want to cast the
Government’s position wrongly. Is it just drawing
attention to the fact this is a possibility or is it really
pushing this in the Arctic Council, or in other
negotiations?
Rod Downie: In the submission, it has drawn attention
to the possibility for energy.

Q59 Mark Lazarowicz: But no more than that?
Dr Sommerkorn: No, not really. On the UK, I do not
think we have more to say, no.

Q60 Chair: Last night we debated the run-up to the
Rio+20 conference. In terms of the UK’s position, do
you see the UK homing in on the Arctic in any way
in respect of outcomes of Rio?
Dr Sommerkorn: Outcomes of? I did not get that.
Chair: Of the Rio conference.
Dr Sommerkorn: The Rio conference, okay.
Chair: Okay, obviously not.
Rod Downie: I have not seen any indication from the
UK Government that that is the case.

Q61 Zac Goldsmith: You mentioned the Arctic
Group. Is that the same as the Polar Regions Unit?
Rod Downie: No, this is something different; there is
a cross-Whitehall Arctic Group, which includes, as we
understand it, Defra, DECC, FCO, BIS, DfT and
probably MoD as well.

Q62 Zac Goldsmith: That is led from the Polar
Regions Unit?
Rod Downie: That is led from the Polar Regions Unit
at the Foreign and Commonwealth Office.

Q63 Zac Goldsmith: Has that generated any kind of
common statement, or vision or goals?
Rod Downie: There is a statement on the FCO’s
website about the UK’s engagement in the Arctic. I
think that is something relatively new. I think that
appeared about six months ago.
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Q64 Zac Goldsmith: The focus being on energy
security rather than some of the broader concerns that
you have been talking about?
Rod Downie: No, I think it is quite wide ranging. The
first point that they mention is the commitment of the
UK Government to environmental protection of the
Arctic, so clearly WWF and other NGOs will want to
hold the UK Government to that, but it also covers
the UK’s scientific interests, shipping, fisheries, oil
and gas and other regions.

Q65 Zac Goldsmith: In terms of influencing the
future of the Arctic, not just Britain’s pursuit or
otherwise of oil, but in terms of what happens in the
Arctic, is the Arctic Council the most appropriate
platform or forum for the British Government in terms
of trying to exert influence, or is it the UN?
Dr Sommerkorn: I would plainly say that depends on
the way that influence is made valid. It would be fair
to say that on the technical side of things, on the
science side of things, on evidence and on how
evidence is translated potentially into
recommendations, the Arctic Council is a good place
for the UK to exert that role. It would be welcome.
Technical expertise is often limited or just in high
demand and falls on to the shoulders of only a handful
of people, so strengthening that aspect I think would
be welcome; not in terms of, I think, political-level
influence. The Arctic Council nations have made it
relatively clear in the past that they, especially the five
coastal nations, do not want any interference with that.

Q66 Zac Goldsmith: Given that, how can the UK
Government more effectively exert influence on the
Arctic Council? How can we better improve our role?
Dr Sommerkorn: I think the working groups of the
Arctic Council, the expert groups, are the right way
to bring forward scientific and other technical
expertise, even through knowledge of themes and
aspects that are now becoming more relevant in the
Arctic like management issues—how to translate
science into management and governance. These
issues have not been on the table in the Arctic so far,
because the need was simply not there or not that
urgent. These things have been thought about much
more further south; ecosystem services, to give one
aspect, is something that has been pushed in the UK
quite significantly and can be fruitful if transported to
working groups in the Arctic Council experts’ group
there. I think that would be one of the channels that
would be open and welcome. There is, if I talk as an
observer myself, a certain attitude that you have to
bring to the table in order to do that, and some of that
is plainly trust and consistency, seniority, knowledge
and expertise. I personally have met only welcome in
these working groups.
Dr Babenko: I would add that indirectly bringing
forward the knowledge and expertise that the UK has
in many areas related to the Arctic could also
influence the attitudes or possibilities to have some
influence in other areas of work in the Arctic Council,
probably including governance issues, given the fact
that with the new declaration, which was signed last
year, the ambitions of the Arctic Council to become a
regulator in this region are very high.

Q67 Zac Goldsmith: I hope I am not straying into
anyone’s territory, if anyone was planning to talk
about Denmark, but I wanted to know how serious the
Danish proposal is in relation to converting that area
to a World Heritage zone—I forget the terminology.
How serious is that proposal? How serious is it from
the point of view of the Danish Government and how
many other countries are even flirting with the idea?
Is it a distant pipedream or is there any chance that
kind of idea would gain traction?
Dr Sommerkorn: I would say that in the past, similar
attempts have been met with rebuttals, first degree,
but the devil is in the detail here. I think sometimes
we have to play something and a couple of years later
it comes back in a very similar fashion, and it is
received more fruitfully once people have understood
what the context and the conditions of this might be.
So I would not exclude this as a long-term fruitful
shot, but from a conservation point of view, I would
fear that the compromise that will be taken at that
point will not be enough to secure long-term good
management of natural resources.

Q68 Zac Goldsmith: Does anyone else want to
answer that point? I have a final point relating to
capacity. Does the Foreign Office have the capacity it
needs in terms of people, expertise and so on to lead
on this issue, specifically I suppose the Polar
Regions Unit?
Rod Downie: I am happy to pick up on that one. I
have been very fortunate to work with the Polar
Regions Unit for more than a decade, largely in my
previous role, and I know from my experience of
attending Antarctic Treaty meetings and other
international fora with the Foreign Office, that they
are incredibly well respected internationally in terms
of what they do, certainly within the Antarctic. But I
think it is clear that that experience and capacity is
not carried through to their involvement in the Arctic.
I certainly think there is a lot of opportunity to
strengthen the Polar Regions Unit’s capacity at Arctic
Council and across Arctic issues. It would be a very
interesting exercise to look at exactly how much
resource from the UK Government goes into the
Arctic, into our attendance at Arctic Council, and
perhaps compare that with other regions. That would
be a very interesting exercise to do.

Q69 Paul Uppal: Zac, I think that was pretty
comprehensive, your questioning, which has pretty
much covered a few of the points, but I noticed, Rod,
in your opening bit you were talking in terms of a
goal for WWF going from exploitation to good
stewardship, basically. To follow on a little bit from
what Zac was saying, I would be interested in terms
of the dynamic with the Arctic countries in the UK.
Both of you touched base there in terms of our
scientific expertise, in terms of how we can progress
that, but in terms of, to be quite political about it, the
dynamic between the Arctic countries and the UK and
your own perspective on that, how do you think it is?
Especially as you have touched base on the idea that
there is a mixed message there about sustainability,
but also this trying to find a secure energy source,
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what is your view in terms of the balance and the
relationship there?
Rod Downie: In terms of the balance, I will start on
that. I think Martin probably has more to add, but it
depends how we go into it. If we go in with
diplomacy, if we are not going in like a bull in a china
shop, I think there is capacity for us to be very well
received and recognised. I would just highlight that
the UK Government already has memoranda of
understanding with the Canadian and the Norwegian
Governments; that is memoranda to undertake Arctic
science. So there is clearly a platform to build on.
Martin, do you want to—
Dr Sommerkorn: There is a platform there to build
on. When I mentioned earlier that science and
technical advice in the working groups would be well
received, I meant scientific advice, people from the
science side of things who have an idea, or from the
management side of things who have a good idea
about how these things run elsewhere. Right now,
with our agenda to turn around exploitation to
stewardship approaches, we often face the problem
that concepts and even practices that are known
elsewhere are looked at with suspicion in the Arctic
nations, because they do not know about them yet.
Resilience is one of these ideas that are now much
more used elsewhere, but the Arctic Council was until
very recently quite suspicious about what that might
be and mean for them. I think there are concepts and
solutions and practitioners from further south that can
bring fruitful advice to the Arctic Council and its
working groups, so that I think would be the right
approach and I think it would be fruitful; it would
be welcome.

Q70 Paul Uppal: That has been taken on board?
Dr Sommerkorn: At least we operate this way, I have
to say. That is probably the only experience I can give
on that. I see that there is often a need for more
expertise, because the nations themselves basically
decide about or talk about their own horizon and do
not go across that.
Dr Babenko: There is just one more issue I would
like to raise. When talking about the Arctic, we should
also talk about open sea, which does not fall under the
regulation of the Arctic states. Good governance in
this area I think will be very high on the agenda for
the international community, particularly for the states
that have some interest in the states in this area. The
area outside the executive economic zone will be, for
example, one of the areas where the interests of the
UK, including practices of governance as well, will be
needed and will not limit only to the interests solely of
the Arctic states.
Dr Sommerkorn: There are several areas where
current activities of the Arctic Council go much
further than the Arctic Council itself. This is work on
shipping guidelines, for instance, which fall directly
back to IMO based here—negotiations of a polar
code. There are numerous issues that basically cross-
connect between global instruments and the Arctic
where both direct but also indirect work of the UK is
essential, and I think the UK would be perceived as an
experienced player on several of these issues without

putting self-interest too far into the front row, as other
nations are critically viewed in this respect.

Q71 Dr Whitehead: Oil. In your principles, as far as
the Arctic is concerned, you go rather further than
saying that drilling for oil in the Arctic is rather riskier
than elsewhere. You basically say that there should be
no drilling offshore until certain principles have been
met, and you also then, I think, specify a number of
critical onshore areas on which agreement might be
reached as far as no drilling is concerned. What is the
feasibility, do you think, of arriving at that sort of
international ban?
Dr Babenko: A very good question. When talking
about drilling in the Arctic, honestly speaking, we try
our best not to use words like “ban” and “moratorium”
because of negative connotations probably. We should
be realistic. The development in the Arctic has already
been started, if we look at the Russian Federation and
Greenland, so we need to be practical. Companies and
decisions are there and more drilling will be observed
in the upcoming years. So our approach is that on
talking about a ban, we consider that certain areas are
too valuable and vulnerable in the Arctic from any
kind of perspective—environmental, ecosystem,
social, cultural—and these particularly valuable and
vulnerable areas must be protected from any oil and
gas activities. We call them “no-go zones”.
We have two cases for the time being of no-go zones.
One is in Norway, the Lofoten Islands, which are
temporarily protected from petroleum activities until
2013. The other one is in Alaska, in Bristol Bay,
which gives us the opportunity to expand this
experience to other areas. We are conducting very
extensive work across the Arctic partly to bridge the
existing knowledge gap, to identify these vulnerable
and valuable zones, and to try to give them protection
from oil and gas drilling, which is not easy, but having
these cases, it is easier to work. One of the issues we
raise while identifying these zones is more sustainable
ways of developing these areas, like fisheries, for
example, in both Bristol Bay and Lofoten Islands. We
hope that West Kamchatka Shelf will be the third
case; it is very variable from the point of view of
fish stock. When combining the risks of oil and gas
development and the risk of losing fish in this area,
sometimes this overweighs more sustainable
activities.
I mentioned the knowledge gap. We are still lacking
knowledge on many issues. We lack knowledge of
ecosystems in the Arctic. With the efforts of the Arctic
states, the UK and other states conducting studies in
this area, this knowledge gap will be bridged, and we
will come up with more and more areas that should
be permanently protected from oil and gas activities.

Q72 Dr Whitehead: The Arctic Council, I think, are
discussing an international instrument that they are
looking at on Arctic marine oil pollution
preparedness, which I assume is in a relatively early
stage of preparedness.
Dr Babenko: Right.
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Q73 Dr Whitehead: Is that something that you are
actively involved in seeking to influence, and if so,
what direction do you think that might go in?
Dr Babenko: You are right. First of all, we have been
trying to persuade Arctic Council to start working on
some kind of instruments, regional instruments on
protecting the Arctic Ocean from oil pollution for
years. The final decision that this instrument should
be developed was made last year. You are right that
the work is at the early stage, but the task was to
complete these agreements by the next ministerial
meeting, which is next year, so the schedule is rather
tight. We are very actively involved in the
development of this agreement, on one hand through
the national delegations, because some of our
representatives are included in the national
delegations, but also we were invited as external
experts to comment on the document. So far the shape
of the document that was discussed is more about co-
operation between the states in terms of knowledge
sharing, and if pollution happens that one state can
assist another state, so broader co-operation.
Our intention was, is and will be to bring more
environmental protection to this agreement and we
have drafted our own proposals to the agreement,
which focus on the need to follow the precautionary
approach while acting in the Arctic. Second, that
Arctic states shall seek to identify the no-go zones in
particularly vulnerable and valuable areas and protect
them. Third, contingency planning must be in place,
both regional and site-specific because the Arctic
varies from area to area, and experience from the
Barents will not be applicable in the Beaufort Sea.
We also try to persuade countries to force the industry
to develop Arctic-specific technical standards, which
will include best environmental practices and best
techniques, and oblige companies to follow these
standards, because unfortunately so far there are five
different legal regimes under which companies are
operating, and it is not likely that a company will
follow voluntary additional constraints and
restrictions on its operations.
These are the main issues that we are trying to follow.
Last but not least, the issue that we are trying to
include in this agreement is transparency and the
availability of all environmentally sensitive
documentation, including contingency plans,
environmental impact assessments and compliance
control from the states. All these documents must be
available to the public and available not only just to
view, but for peer review and comments as well. So
these are the key things that we are trying to push
through. If you are interested, we can share these other
proposals with you.

Q74 Dr Whitehead: You suggested in your memo
to us that the British Government should oversee the
activities of British companies operating in the
Antarctic. That is to a greater extent than that would
suggest.
Dr Babenko: Well, overseeing—
Dr Whitehead: We are seeing the oil companies
fairly shortly in this Committee. What do you think
they might say to that proposal?

Dr Babenko: Well, of course we do not mean when
we say “overseeing” by the Government over the
companies that we are asking for additional control
from the Government. They are operating in the
market economy and this will be perceived as a very
inconvenient request by an environmental NGO. We
would put it in a different way. What we would like
to see is—and it is in the force of the Government—
encouraging companies to share their best available
experiences with each other, with Governments and
with environmental NGOs, and to put in Arctic
standards, and then to follow the standards. This is
one very practical thing.
The second thing is that UK has significant experience
of oil offshore operations, and I am quite convinced
that this experience, although it is not in the Arctic
waters, of regulating surveillance, monitoring and
compliance control from state authorities over the
routine operations of oil and gas companies can be
applicable for Arctic operations as well.
The next thing, which is very important as well, is
that as I just mentioned we have different legal
regimes, and unfortunately companies, due to
operational procedures, usually follow these national
regulations and only them. It means that one company
can be a good guy in one place, but not a very good
guy in other places, and we see that sometimes
companies do apply double standards. We would like
to be sure that all companies—all operators in the
Arctic—follow best available practices.
These are the main things from a general point of
view, but there is a technical gap, which we have
identified as one of the major gaps before going into
the Arctic: we would be very much interested in
getting evidence that companies have techniques to
respond to oil spills in Arctic conditions and in ice-
infested waters. As far as we are concerned, there are
no such effective techniques. We want to be sure that
there are technologies for prevention that are locally
tested, not tested just in other regions. In our opinion,
there are no such techniques so far. We want to be
sure that the principle of same-season relief well,
which was adopted by the National Energy Board in
Canada, is spread all over the region, and that all
companies, all operators have this capacity.
Last but not least, we want to draw the attention of
oil companies to the response gap or the period of
time when no response on an oil spill can happen, and
we would like to see seasonal restrictions on that. So
if you could bring up these issues while discussing
with the companies, this would be great.
Dr Whitehead: Could I—sorry.
Dr Sommerkorn: I have something else to add, but—

Q75 Dr Whitehead: I was just going to ask in
passing whether there is widespread knowledge at
present in principle of where oil, or indeed
hydrocarbons, might be in the Arctic Basin. I have in
mind the possible idea that if, for example, one says,
“Well, you should not drill in the Lofoten Islands” if
there is not any oil there anyway, then it is quite
possible people will respect the Lofoten Islands until
the end of the time, and will only go somewhere else
where we know there is oil.
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Dr Babenko: In the recent US geological survey, they
have produced a map, but the tricky thing is that it is
a probability map, so on one hand it created enormous
motivation for oil companies to go into this region
with such a huge potential of hydrocarbons. At the
same time, it created additional motivation for Arctic
states to probably use Arctic reserves as potential for
their economic growth. At the same time, as we saw
in the case last summer of drilling in Greenland,
probability does not mean that you have 100%
assurance that there are such reserves. Even oil and
gas companies say that huge developments of oil and
gas and hydrocarbons in Arctic offshore are not a
question of one, two or three years, but anyway we
had better be on the safe side and take some
precautionary measures. There are some deposits that
have already been discovered, for example, in a
Russian part of the Arctic, in Barents Sea and Kara
Sea, so probably this year the development will start.
Otherwise, a more or less reliable map, which we
have, is the US geological survey map, plus licensing
maps from nations and licensing rounds by all the
five countries.
Dr Sommerkorn: There is one aspect I want to add,
because I do not think we should debate these matters
separately. When we are talking about spill risk, we
are talking about risks that extend from a year to
decades of timescales in the Arctic. Following the
Alaskan oil spill from the Exxon Valdez, we can still,
20 years after, find lots of that oil and it is still
impacting the food chains and still affecting the
business of the region. The aspect that I would like to
add is on a very similar timescale; we face the risk of
severe climate change that comes from burning the
fossil fuel that we are producing in the Arctic.
If, as in the case of the UK, a policy is made that we
should reduce our emissions by 80% in the year 2050,
that speaks to a global carbon budget that will keep
us below 2 degrees roughly, if others would follow
suit. Regardless, we only have about 1,300 gigatonnes
to add to the atmosphere before we reach these 2
degrees. We have a real risk of Arctic oil and gas
contributing significantly on that timescale to that
carbon budget, and we have the irony, to use the most
objective word I can, of Arctic oil and gas being
approachable because of the effects of burning fossil
fuels. We also have then the effect of those climate
changes that fossil fuels have changed, have caused in
the Arctic to feed back to the Arctic, to make the
Arctic more accessible and even feed back to cause
more global warming and more severe effects at the
global level, for instance, sea-level rise. So these are
risks that should not be put in two separate silos.

Q76 Chair: Rod, do you want to come in on that
point, because I think Caroline does as well, and
then Alan.
Rod Downie: I can be very brief. Martin has covered
a lot of what I was going to say, but just to put it
simply, we already have more fossil fuel assets than
we can use if we are going to be serious about keeping
within this 2 degrees centigrade rise, so rushing into
new areas is simply absurd.

Q77 Caroline Lucas: It was on exactly that point. I
wondered if you thought there was a risk in your being
so entirely reasonable, with all of your gaps and
implying that we have the technology here and then
we have the knowledge over there and we have the
governance here. I am just interested to know what
kind of discussions you have had within the WWF
about whether or not, in a sense, that is letting
Governments off a bit easier. Although tactically one
can see that is an approach that arguably would be
heard in a more receptive way by Governments,
because it is not saying no; on the other hand,
everything that you have just said, and everything that
I know about this, would suggest that what you should
be saying, what we should all be saying, is simply no,
on the grounds of climate change, if nothing else.
Dr Sommerkorn: We also struggle, but we also fight
on all fronts. We basically try to slow down
everywhere we can until people learn, experience tells
and sectors can be persuaded, so it is not necessarily
only an internal struggle that we have here, but it is a
societal struggle of becoming transformational. I think
in WWF we reflect exactly within our discussions that
struggle to be transformational and how to achieve
that. These risks operate on different timescales and
they are all worth dealing with. That is why we are
very busy, I guess, and the same with you, probably.
There is one particular reason why we are not saying
we cannot drill, and that is respect to the people who
own the resources. We have to deliberately engage
with them, and we are, but not by saying no: by saying
we engage and try to bring knowledge, bring expertise
and point out solutions, because if you go to the
Arctic, in many places you will find that what people
are concerned about is not climate change per se, but
it is to have food on the table tomorrow, to have less
people leaving the Arctic, or children leaving the
Arctic, to have lower suicide rates and to have
opportunities, so sustainable development of a place
is at our heart.

Q78 Caroline Lucas: I know, for example, there
have been some discussions about paying countries to
leave their forests standing rather than to cut them
down, which is using the same principle, in a sense,
as you rightly say, the indigenous people have rights
that need to be respected. Are you aware of any
debates going on like that around oil in the Arctic, in
other words, there would be some agreement that in
order to keep the oil there where we need it to be, in
a sense, not exploited for the good of everybody, but
then what kind of compensation mechanisms would
you then be able to—
Dr Sommerkorn: I have tried for the past four years
to find or work towards such an agreement or to such
a consensus. So far it has not worked and one of the
reasons why it has worked elsewhere and why it is
not working in the Arctic is that the countries of the
Arctic are the rich ones, so you cannot even persuade
them by bringing money from elsewhere to relieve
your own guilt. In plain language, that is basically
the problem.
Rod Downie: I think the bottom line for WWF is that
80% of all known reserves have to stay in the ground.
I think that is clear. We recognise the risks that exist,
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but despite those risks, oil and gas is happening in the
Arctic and we need to be ready for it and we need to
minimise any local impacts.

Q79 Sheryll Murray: I would like to look at Arctic
biodiversity. Is the impact on the Arctic’s native and
migratory animal populations from climate change
and the resultant opening up of commercial activities
well understood?
Dr Sommerkorn: No, it is not. I think we have some
insight on some species that are close to our heart
when it comes to how they behave under certain
pressures and under current conditions.

Q80 Sheryll Murray: Can I ask you to tell us which
species they are?
Dr Sommerkorn: Yes. We generally have some good
monitoring and some good evidence, understanding of
population cycles and pressures for large mammals
and some birds. These are always the species that
people relate best to—migratory water fowl, whales,
some seals, but very quickly it ends. I take the
example of the polar bear, which is the icon of the
Arctic. Of the 19 sub-populations that we have, we
have reliable data that would allow us to assess the
trend in numbers of about seven. Of 12, we do not
know exactly what the trends are. We may have some
data on what the status of the population is, but we do
not know trends. In the Arctic, knowledge very
quickly comes to an end. Furthermore it comes to an
end when we want to forecast what to do and where
to invest to safeguard a species or its ecological role
for not only the Arctic, but also for areas outside the
Arctic. So no, the science is lagging behind.

Q81 Sheryll Murray: What further research is
needed in this area?
Dr Sommerkorn: I think what that research should
always be connected to is a management side of
things, because with the directional change we will
see coming to the Arctic—allow me two sentences on
that just to bring that home—currently if you look
at the commitments to the Copenhagen Accord and
Durban, we are talking 3.5 degrees global mean
annual temperature rise by 2100. The Arctic is
currently, and has for the last 50 years, done twice
that and more. We are currently talking roughly two
to three times the warming, and it is forecast to
continue on that path for this century. So let us say
we are talking 7 degrees of annual mean temperature
rise by the year 2100 for areas north of 60 degrees.
We do not know how a species would react to that. If
we projected how a species reacted to that based on
the temperature trajectory alone, we would fall short
of considering all these intricate links that species are
dependent on that come from the whole ecosystem:
food, predators, all that. These cannot be forecast at
that scale. It is unprecedented, so we say. But what
we can do is—and that comes back to your question—
we have to basically link the research to an action and
that means that we have to have an adaptive
management cycle to all these things. We have to see

what we learn; we have to react, we have to do
something and see how that action translates into
conservation.

Q82 Sheryll Murray: Can I just come in there and
ask you to describe a little bit about RACER, the
WWF tool for identifying and mapping places of
conservation importance? How is it used? Could you
use it, for instance, to decide where to put marine
protected areas or protected areas, and are there any
other wider applications that can be used?
Dr Sommerkorn: RACER was born out of the context
that I just explained. It also wanted to speak to the
paralysis that came from there; everybody was
stepping back and thinking, “We cannot do anything
except just observation and monitoring” and so on.
But we wanted to go a step back and enable an active
conservation approach with RACER, enable Arctic
Council nations to become active on conservation
again. RACER goes back and looks not into species,
but into the reason why life happens at a point. It goes
back to the very drivers of why ecosystems are there
and why species gather there, so it looks at the
physical enabling conditions that make ecosystems
function. These are diversity—the number of different
species or habitats there are around, or productivity,
making biomass out of the sun’s energy and the
energy of the food webs.
RACER looks at features—landscape features, sea
features—that enable this kind of enabling life. The
beauty with this approach is that, once you have
understood the landscape or the seascape as something
that comes as a process, you can link it to projections,
because it is again linked to things like light,
temperature or salinity of the sea, so you can forecast
whether these features will continue to enable
diversity and productivity, and the ecosystem services
that we all derive from that. That is what RACER is.
There is one other thing that is very important, which
is that features are not necessarily stable on a map.
These things can move. The sea ice, for instance, is
one of these features; the marginal sea ice zone is a
very productive zone where lots of energy is fixed into
biomass. That sea ice zone is a feature, but it shifts.
It will shift to places like Northern Greenland and
Northern Canada over the century and it will be only
found there. So the additional aspect that we bring to
this, coming from RACER, is that we need to find a
new way to define protected areas. They have to be
linked to what is found there and not to a geographical
core element. In that respect, it can help define marine
protected areas and others as well.
Sheryll Murray: Thank you very much.

Q83 Chair: Thank you very much indeed. You have
been very generous with your time. We have other
witnesses to see this afternoon, so I thank all three of
you and hope that you will follow our report. Thank
you very much indeed.
Rod Downie: Thank you very much, we look forward
to seeing your report.
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Witnesses: Alan Andrews, Environmental Lawyer, ClientEarth, and Ed Dearnley, Environmental Policy
Consultant, ClientEarth, gave evidence.

Chair: Thank you very much indeed, both of you, for
your patience and for coming along this afternoon. We
have two evidence sessions, as you can see, and I
think you sat in on a little bit of the previous session.
What we wanted to do with the two of you, with the
expertise that you have, is to look a little bit at black
carbon emissions and the whole issue of mitigation
and what is to be done about Arctic melting, so with
no further ado, I would like to move straight on to
Katy Clark.

Q84 Katy Clark: What are the main causes of black
carbon arriving at the Arctic? Is it specific countries
that are the problem or specific groups of countries
and regions?
Ed Dearnley: Could I start off by just two points of
clarification of that question? Firstly, black carbon is
a result of inefficient combustion in general, so
realistically we are looking at perhaps smaller sources,
things like diesel vehicles and domestic and
commercial combustion. Open burning is also a large
source of black carbon. Black carbon has global and
regional elements as well, so although it is a problem
at global scale, the actual regional impacts will depend
upon where the black carbon is coming from and the
meteorology involved. If we look globally, the science
says that about 30% of black carbon comes from
China, about 10% from Europe and about 10% from
India and about the same from Northern Europe. If
we look at the impacts on the Arctic in terms of where
the greatest potential for black carbon reduction is
coming from, then realistically we are looking at the
EU, Russia and, to a lesser extent, China.
Alan Andrews: I think it is important to recognise
that obviously the UK’s contribution to the problem is
relatively small in terms of its overall percentage of
black carbon emissions, but as a key player on the EU
and international stage, the UK has the potential to
either do a lot of damage in terms of the fight against
black carbon, or it could be a real leader and a positive
force in implementing measures to tackle black
carbon emissions.

Q85 Katy Clark: China is often mentioned. How
significant is, for example, coal burning from China?
Is that a significant factor?
Ed Dearnley: Black carbon tends to be associated
more with the smaller sources. Although coal-fired
power stations do emit black carbon, they do not do
it on the same scale per unit of energy as smaller
sources do, so it tends to be a problem, as I said, more
from open biomass burning and these smaller sources
of combustions, which can be elderly, inefficient or
just out of date.
Alan Andrews: As a very broad rule of thumb, the
higher a combustion process is, the higher the
temperatures are in a combustion process and the
more complete the combustion, so more of the fuel is
burnt, so you get less black carbon. Something like a
coal-fired power station is burning at a very, very high
temperature, particularly modern super-critical plants,
so you will not get the same levels of black carbon.

Q86 Caroline Lucas: Can I ask a silly question? It
is probably in some of the notes I have not read, but
what are we looking at? Is it little black specks, are
they visible to the naked eye? If you saw a fire
burning would you say, “Oh yes, there is some black
carbon”?
Alan Andrews: Well, they are little black specks, but
very, very, very little black specks.

Q87 Caroline Lucas: Could you see them? Can you?
Alan Andrews: No, absolutely not, they are
microscopic. We are talking a thousandth of the width
of a human hair and maybe even smaller.
Caroline Lucas: Okay, that is helpful.
Alan Andrews: If we are looking at particulate matter
in general, black carbon tends to be towards the
smaller end of the particle size spectrum.

Q88 Chair: How long has black carbon been on
anybody’s radar?
Ed Dearnley: Good point. The kind of coalition that
we are representing today, the Black Carbon
Campaign, is part of a European campaign called Soot
Free for the Climate and that has been going for about
three or four years, so certainly the science is leading
the campaigning. Certainly in the last decade it has
started to come more to the fore, but I think in the last
two or three years we have seen the science side step
up in terms of backing up the case for acting on
black carbon.
Alan Andrews: Yes, I would agree with that. We have
seen papers from the early and mid-2000s, but it is in
the last couple of years that the scientific consensus
has started to emerge. There have been two reports,
one in late 2011 and one in early 2012, which are
significant and demonstrate this real emerging, the
consensus on the urgency of tackling black carbon,
and they were both produced by UNEP in coalition
with the WMO—the World Meteorological
Organisation.

Q89 Peter Aldous: Just to take that further, has black
carbon always been there and the science has just not
identified it? I am going back 50, 60, 100 years, when
Britain would have been puffing stuff out to its heart’s
content. Would there have been a black carbon issue
at that stage?
Alan Andrews: Certainly. We just were not aware of
it. If you examine ice cores from the Arctic, you will
see there has been black carbon deposition going back
all the way through the industrial age. It is only in
recent years that we have started to appreciate its
impact on climate and also its impact on human
health.

Q90 Peter Aldous: So was it having an impact back
in those days?
Ed Dearnley: Yes, essentially, but I suppose the
reason why it has come to the fore now as an issue is
that it is seen as a way we can, I suppose in the short
term, reduce the amount of warming the globe, and
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particularly the Arctic is going to see over the next
few decades. That is why it has come to the fore now.

Q91 Peter Aldous: Just taking that forward, is there
broad international acceptance that black carbon is
exacerbating the melting of the Arctic?
Alan Andrews: Yes, I would say there is definite
consensus that black carbon is a very powerful
radiative forcer, which exerts a powerful warming
effect, and that those effects are particularly keenly
felt in the Arctic regions. I would say there is still a
little bit of debate around the exact numbers that we
are talking about. What is the exact number that you
can put on black carbon, exactly what percentage of
Arctic warming is a consequence of black carbon?
There is some debate around the actual numbers, but
I would say real consensus around the causality that
black carbon is causing an accelerating of Arctic
melting.

Q92 Peter Aldous: Do you think some more research
is required to quantify those numbers?
Alan Andrews: Certainly, and it is ongoing,
particularly around a couple of issues such as black
carbon’s role in cloud formation, the role of co-
pollutants that are emitted alongside black carbon and
what role they have to play. This is all being
researched, but I think the important thing to stress is
that we are sufficiently far along in the knowledge that
we can act immediately. The UNEP recommendation
was, “Okay, the knowledge is robust enough to justify
immediate action”. I think that is a fair summary.
Ed Dearnley: Just to add an associated point, the
other issue about carbon is that the abatement
measures that are available to us are tested technology,
so as well as black carbon having an impact now on
the climate, the actual abatement measures are ready
to be deployed. They do not need further research,
they are there for us to use.
Alan Andrews: Not just the technology either, we
have the actual legal frameworks and legal
mechanisms in place now. We are looking at the mess
around global climate change negotiations and the
difficulties in establishing legally binding frameworks
at that level. We already have, in the form of air
pollution legislation, quite workable, quite robust
legal frameworks. We just need to make sure they are
enforced properly.

Q93 Peter Aldous: In your submission, you state that
black carbon has less of an impact on heating of the
Arctic than CO2 emissions In that context, why should
there then be a change of focus from CO2 to black
carbon?
Ed Dearnley: I do not think we are advocating a
change of focus. We are advocating that both should
be targeted together. Black carbon offers, as we put in
our submission, an emergency brake on climate
change. Essentially, you can use black carbon
reduction to temporarily slow the warming of the
globe and particularly the Arctic, but doing that
without any CO2 reduction would be false economy,
essentially. The warming would slow for a period, but
warming from greenhouse gases would catch up with
us in the end.

Alan Andrews: Black carbon exists in the atmosphere
for one week, two weeks, three weeks before it is
deposited somewhere on the earth. By contrast, carbon
dioxide lasts in the atmosphere for centuries, basically
until as long as a tree sucks it in and breathes it, so
that is why you can only tackle CO2 with long-term
measures, whereas black carbon is short-term action.

Q94 Peter Aldous: At the beginning you identified
the culprits. Which countries have recognised that
there is a problem and have black carbon impacting
on their radar?
Alan Andrews: Interestingly, the US is leading the
way on black carbon, which came as a bit of a surprise
to me, as it would to most people, but I think that
stems from the US Administration’s frustration at the
current deadlock over carbon reductions. We saw a
couple of weeks ago the US State Department issue a
new initiative. They have formed a Clean Air and
Climate Coalition, along with Mexico, Bangladesh,
Ghana, Sweden and Canada. This is going to be a
voluntary partnership, to facilitate exchange of ideas
and transfers of technology and to focus on practical
ways of tackling black carbon.

Q95 Peter Aldous: Should the EU be engaged with
that?
Alan Andrews: I think the EU should focus on what
it can do, and I would say that there are two places
that the EU has the biggest influence. I mentioned
both of these in my evidence, but the first is the
Gothenburg Protocol. The Gothenburg Protocol is a
protocol to the convention on long-range trans-
boundary air pollution—which sets national emissions
ceilings for a variety of pollutants. For the first time,
we are expecting to have a ceiling for PM2.5. A
reasonably high proportion of PM2.5 is black carbon,
so that is a significant step forward. Unfortunately
what we are seeing at the moment is that the EU
Member States are quite resistant to accepting
ambitious ceilings under the Gothenburg Protocol.
The sense I have is that the UK is definitely one of a
number of countries who are resisting any
commitments above a business as usual scenario.

Q96 Peter Aldous: Why do you think the UK is
adopting that approach?
Alan Andrews: I think if you look at the UK’s overall
stance on air pollution—I am sure I do not need to
remind this Committee of Monday’s statement by
Caroline Spelman—they just do not see air pollution
as a priority; they see it purely in terms of its
economic cost, they downplay the health benefits and
certainly downplay the climate impacts. So we have a
situation where the Government is refusing to comply
with air quality limits in the UK for the next 10 years
at least. The problem is that the same attitude is being
carried forward at the international and EU level.

Q97 Peter Aldous: You said, I think at the
beginning, that you might hope that the UK might use
its influence on the EU to get black carbon higher up
the agenda, but the way you are talking, you might
not hold out much hope of that.
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Alan Andrews: No. The UK’s position seems to be
somewhat contradictory, so on the one hand I think
the UK would support the introduction of black
carbon within air pollution legislation at the EU level,
but at the same time—I sit on the stakeholder expert
group on the 2013 EU Air Quality Review—already,
even at this early stage, we are hearing noises from
Defra that they want more flexibility under EU air
quality legislation. To me, that means weaker
standards, more time extensions, this sort of thing; so
any gains we get by including black carbon within EU
legislation will be completely undermined if the
overall effectiveness and coherence of EU air quality
legislation is diminished.
Chair: I think it might be helpful for the Committee
and our witnesses to note that we are expecting a vote
at 10 to four, so we might want to rush to get through
the remaining questions. I will turn to Dr Whitehead.

Q98 Dr Whitehead: Could I try and understand a
little bit more about the relative cooling and warming
properties of different particles? Black carbon
presumably is below the particulate level of PM5,
yes?
Ed Dearnley: It is a wide size range. It is a constituent
of PM10 and PM2.5. As a rule of thumb, it is about
10% to 15% of PM2.5, but it will vary from source to
source so, for example, diesel exhaust is very high in
black carbon. Other sources of particulates are more
mixed.
Alan Andrews: But in any combustion process—
incomplete combustion process—you will have
emissions of black carbon, which is warming, and co-
emissions of other particles: sulphates, nitrates,
organic carbon, which have a cooling effect.

Q99 Dr Whitehead: But if you are trying to track
particulates in general, then presumably you will track
your black carbon—
Ed Dearnley: You will. This is an area—
Dr Whitehead:—but also some cooling particles as
well. What is the relationship between the two
therefore?
Ed Dearnley: Basically, as you say, if you reduce
particulates, generally most technologies will reduce
all types of particles, not just the heating or the
cooling ones. On their various impacts, as I said, they
vary source by source. They also vary about where
they are emitted, so for example, much of the concern
in the Arctic is about deposition of black carbon on
the snow and ice, which obviously makes it darker
and causes it to melt. Now, if you get, say, organic
carbon, which is lighter coloured, deposited on a
surface in London, for example, that might have a
cooling effect, because it reflects more sunlight. If that
is deposited on a white surface—snow and ice—then
it is not going to have much impact. What I am trying
to say is that if we have emissions in the Arctic, the
black carbon impacts tend to dominate because there
is a different impact from the lighter coloured carbon
than in areas such as the UK.
Alan Andrews: The one thing we can be sure of is
that you need to focus on those sources that have a
high ratio of black carbon to cooling particles.

Q100 Dr Whitehead: Which are what?
Alan Andrews: Diesel. From the UK perspective,
diesel is absolutely the win win; there is absolutely no
doubt that if you go after that, you will have the
benefit.

Q101 Dr Whitehead: But a number of more modern
diesel cars will have particulate traps.
Ed Dearnley: They do, but we have a huge legacy of
unfiltered diesel so, for example, vehicles are just the
tip of the iceberg in some respects. They have been
required to have a filter from about 2006, but we also
have equipment—non-road machinery like railway
locomotives, diesel generators, construction
equipment. It is only now that a requirement is
coming in to have a filter on those machineries.
Alan Andrews: Those kinds of non-road machines
tend to have a long life, 15, 20, 25 years.

Q102 Dr Whitehead: Unfiltered diesel?
Alan Andrews: Absolutely.
Ed Dearnley: It is probably the biggest pollutant.

Q103 Dr Whitehead: And the biomass wood-
burning stoves?
Ed Dearnley: Yes, in biomass there is more of a
balance between the heating and the cooling particles,
but the UNEP in their report, which Alan mentioned
earlier, came down on the side that biomass was
generally warming. In the UK we are about to trigger
a biomass boom obviously through a renewable heat
incentive, so it is very crucial that there is protection
in there to make sure the particle emissions are kept
down.
Alan Andrews: And again, I know that is not the—

Q104 Dr Whitehead: I was just checking to see
whether I am emitting black carbon or not. I have an
ultra low emission diesel car.
Ed Dearnley: It depends how new it is.
Alan Andrews: You are not.
Dr Whitehead: I am not.
Alan Andrews: How old is it?
Chair: Can we not go into this, please?

Q105 Dr Whitehead: Sorry, I am being a bit
flippant, but what I am trying to establish is the extent
to which in terms of those sort of areas of emission,
it will be possible to take reasonably concentrated
Government action or, were the Committee on
Climate Change, for example, to be tasked with
overseeing action or possible action on black carbon,
how that might work as far as policy is concerned.
Ed Dearnley: There are two big opportunities in the
UK. The first is legacy diesel, so making sure that we
clean up older diesel vehicles and equipment, and the
technology is there to do that cost-effectively; the
second is making sure that an expansion in wood
burning does not come with a rise in particulate
emissions.
Alan Andrews: Both these measures will have huge
benefits, co-benefits for human health. I know that is
not the focus of this Committee, but from a policy
perspective, it makes it a lot easier to get these
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policies through if you can point to lives that will be
saved and monetised health benefits.

Q106 Chair: This is a cross-cutting Committee so
we can take into account different perspectives.
Alan Andrews: The other thing to note of course is
that those health benefits arise where you tackle the
emissions, so these are not benefits that occur
globally. If you cut emissions in the UK, you will
have health benefits in the UK almost immediately.

Q107 Mark Lazarowicz: On the kind of ways in
which the black carbon is created, and turning away
from the domestic example, if there is a major
increase in commercial activity in the Arctic area—
everything from new shipping routes to activity on
land and so on—will that in itself then be a further
likely contributor to black carbon? I know it will
depend on what is used, in terms of ship’s oil, engine
oil and all the rest of it, but is there a real risk that
there would be an increase in black carbon because
of that?
Ed Dearnley: Yes. The science here is not perhaps as
good as it could be. There needs to be more research
to look at these issues, but basically if we
commercialise the Arctic, we are taking more sources
of combustion and black carbon into that area. So, for
example, expansion in housing or commercial
activities is going to be accompanied by things like
diesel generators, diesel vehicles, these kinds of
activities. Shipping again is something that probably
does need a lot more research, but logic would suggest
that if we bring ships closer to the areas of snow and
ice, and ships are quite a large source of particulate
black carbon, then there will be more deposition on
the snow and ice and therefore more warming.

Q108 Dr Whitehead: Presumably, just as a matter of
record, the single worst thing one could do in terms
of introducing black carbon as rapidly as possible to
the Arctic would be to send a whole load of container
ships across the seaways, were they to be open
during summer?
Ed Dearnley: I should caveat that, in that again,
meteorology can have an impact, so I do not think it
is something we can say 100% certainly; but, as I said,
logic would suggest that if you have sources of black
carbon where there are not huge chimneys on them,
so there is not a great deal of long-distance dispersion,
then most of that black carbon will end up in the
region where it is emitted—the Arctic.

Q109 Chair: Finally, in terms of the Arctic Council
and the ways we are looking to see what the issues
are, how much do you feel that these issues of
environmental pollution are high-priority issues there?
Alan Andrews: I would say that they are certainly a
high priority for the Arctic Council. The Arctic
Council is one of the first international forums where

we saw black carbon being discussed, and certainly
on the technical side they have established a working
group on black carbon. There was a declaration by the
Arctic Council that urged its members to take action
to tackle black carbon emissions, but I would stress
we need to remember what the Arctic Council is and
what it is for. It is very much a high-level forum for
negotiations, discussions and idea sharing. I am not
sure about the extent to which it has an appetite for
law-making and setting up internationally legally
binding commitments on black carbon reduction, but
it certainly has a role to play and is certainly doing
some valuable research of that kind.

Q110 Simon Wright: In your evidence about the
International Maritime Organisation, you say that they
have been looking into the issue of black carbon for
some years, but have so far failed to introduce any
binding measures. What have been the barriers to
that?
Alan Andrews: That goes to what the IMO is. It is one
of these international organisations where you have a
huge number of competing interests—you have
maritime nations with very, very large shipping
sectors. It is very difficult to get agreement at IMO
level on environmental protection. We have seen that
not just on this issue, but on several issues.

Q111 Simon Wright: They are prepared to look at
the issue, but not do anything about it?
Alan Andrews: Absolutely.
Ed Dearnley: I should add here that because shipping
fuels tend to be high in sulphur from a global
perspective rather than a regional one, then the
question of the warming versus cooling particles is
not particularly clear-cut, but having said that, the
sulphate emissions from shipping are very worrying
from a health perspective, so it is not something that
should be overlooked.
Alan Andrews: You also need to clean up marine fuel
as a first stage in applying these more advanced
technologies like particulate filters. At the moment,
marine fuel is very, very, very dirty—so dirty that you
cannot use particle filters on it—so as a first step, you
need to get the sulphur out of it. That is one thing
where the IMO has some quite robust regulation, on
the sulphur content of marine fuels, which then is
implemented by the EU through its directive on
sulphur in marine fuels. I understand that the
Transport Committee is producing its findings on that
next week.

Q112 Chair: Okay. Thank you very much indeed.
We appreciate the perspective that you have brought
to our discussion this afternoon, so thank you, and we
shall deliberate further.
Alan Andrews: Thank you.
Ed Dearnley: Thank you.
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Examination of Witness

Witness: Professor Julia Slingo OBE, Chief Scientist, Met Office, gave evidence.

Q113 Chair: I would like to begin by thanking you
for coming along today, Professor Slingo, and also to
say how much we appreciated your hosting of our
visit down to Exeter some months ago now.
Professor Slingo: My pleasure.

Q114 Chair: We are very pleased that you are here
before the Committee. We will be having a second
session directly after yours, and perhaps it will be
helpful for you to know that we aim to finish at
3.00pm and move on to our next set of witnesses.
To commence our session this afternoon, we are very
pleased that you provided us with the draft version of
your report, Possibility and Impact of Rapid Climate
Change in the Arctic. To begin with, just briefly, there
is some debate as to when the Arctic will be ice free
in summer. When, in your view, do you think that that
is likely to happen?
Professor Slingo: Our assessment, based on the latest
climate model simulations that have been performed
for the Fifth Assessment Report, suggests some time
between 2030 and 2080. Our own model would say
between 2040 and 2060, and it is fair to say that our
view is that the earlier dates—in other words, the
more pessimistic outlook for the Arctic—are
associated with models that we believe are more
credible, in terms of their capability to reproduce the
observed seasonal cycle in sea ice extent, and also the
variations in sea ice from year to year. Our
expectation is certainly not in the next few years, as I
think you have heard from some evidence, but within,
say, 2025 to 2030 would be the earliest date.

Q115 Chair: You would rule out an ice-free summer
by as early as 2015, for example?
Professor Slingo: Yes we would, based on our
understanding of the science and the complex
interactions within the Arctic between the ocean, the
atmosphere and the cryosphere.

Q116 Chair: In terms of the report that you have,
and what you have noted about the rate of melting and
how it has increased since 1995, do you think the rate
of melting is likely to increase further?
Professor Slingo: We have to be very careful on the
use of the word “melting”. What we have seen is a
reduction in the extent of sea ice, particularly since
2007 in the summer. We know that the large reduction
in 2007 was associated with anomalous atmospheric

Caroline Lucas
Caroline Nokes
Mr Mark Spencer
Paul Uppal
Dr Alan Whitehead

circulations over the Arctic, with very strong
northward winds blowing through the Bering Strait,
which acted to advect the ice away from the Bering
Strait and into other parts of the Arctic, so it was not
that the ice was melted, it was actually advected. I
think it is really important to make that distinction—
that there are a number of factors that influence the
extent of Arctic sea ice, some of them of course
associated with changes in the radiative forcing from
the atmosphere, as a result of anthropogenic
greenhouse gases and aerosols, but also changes in the
atmospheric circulation and also the advection of heat
into or out of the Arctic by the ocean circulation.

Q117 Chair: We will come on to a little bit more
detail about the modelling. In terms of the modelling
that you are using, does that cover the issue of the
volume of ice and the decline that there has already
been in the volume of ice, and how is that integrated
into the modelling patterns that you use?
Professor Slingo: We run quite a sophisticated sea ice
model that includes the volume of ice, and it is fair to
say, yes, there is a decline in the volume of ice. The
observational estimates are still very uncertain, and
we are looking forward now to the new measurements
from CryoSat-2, which will give us a much better
sense of the thickness of ice around the Arctic as
opposed to just the extent of ice.

Q118 Chair: One lot of evidence that we had
suggested that the volume of ice had already declined
by 75%, and that further decreases may cause an
immediate collapse of ice cover. Would you recognise
that? Would you give credence to that?
Professor Slingo: No, I wouldn’t. We don’t know
what the thickness of ice is across the whole Arctic
with any confidence. We know that the sea ice extent
has declined annually by 4% per decade, and in
summer, yes that the sea ice is declining at a faster
rate of 12% per decade. You also have to understand
that it recovers pretty well as we go back into winter,
so the 4% per decade annually is still there. We know
there is some thinning but it is not as dramatic as those
numbers would suggest.

Q119 Chair: Would you rule it out altogether?
Professor Slingo: I probably would on the basis of
the extent of ice, particularly through the winter, and
also that we do know there is still a lot of multi-year
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ice there. We do have some estimates from our models
of how much thinning of the ice there is, but to say
we have lost 75% of the volume is inconsistent with
our assessments.

Q120 Mr Spencer: Can we focus for a while on the
impact on the UK, weather patterns and climate in the
UK, and what your assessment of the impacts of a
reduced or disappearing ice cap would be?
Professor Slingo: We now have increasing evidence
from work we have done—literally, in the last few
months—that the depletion of ice, particularly in the
Barent and Kara Seas, can plausibly impact on our
winter weather, and lead to colder winters over
northern Europe. It is only one of a number of factors,
though, that predisposes what our winter weather will
be like, so we need to be clear about that. It is not a
dominant driver of winter weather, particularly over
the UK, but it is a factor. As I say, it is particularly
for those parts of the Arctic Ocean, when they become
ice free, and certainly the last couple of winters or so
we have seen less ice than normal in the Barent and
Kara Seas.

Q121 Mr Spencer: I don’t know if you have had
the opportunity to see that DEFRA published the UK
Climate Change Risk Assessment in January.
Professor Slingo: Yes.

Q122 Mr Spencer: Do you feel that adequately
reflects the changes in the Arctic?
Professor Slingo: Of course it can’t in its entirety,
because of the nature of the modelling that it had to
be built on. It was a long process to produce those
climate projections, and if you remember they were
published in 2009 and formed the basis of the Climate
Change Risk Assessment in 2011. You also have to
remember that it was built on models that were
developed in the early part of this decade, therefore
they wouldn’t have had the sophistication of the
Arctic sea ice modelling that we have now.
Nevertheless, as I have said, the impact of the
reductions in Arctic sea ice extent, which we have
seen in the last few years on our winter climate, is
only one of a number of factors, and certainly last
year was probably not the dominant factor.

Q123 Mr Spencer: One of the risks they identify is
water shortages, but you have already mentioned
colder winters. Does that mean a reduction in
precipitation during the winter months? Because one
of the other factors they talk about is wetter summers.
It doesn’t seem to marry up that wetter summers and
cold winters necessarily lead to water shortages. It is
just the opposite in fact.
Professor Slingo: Colder winters, yes, you do get less
water because the precipitation will tend to come as
snow, which has much less water content, and colder
air holds less water. It is quite simple. The
replenishment of aquifers generally occurs through the
winter and into spring. Once you get beyond about
April/May time, the summer temperatures are high
enough that even if we have a wet summer, it doesn’t
replenish the aquifers, a lot of the water evaporates
away. We are concerned that if we continue to have a

sequence of cold winters, that could be much more
damaging, even with wet summers going alongside
them.
Chair: We said we would move on to modelling, so
I will turn to Dr Whitehead.

Q124 Dr Whitehead: Your modelling, and
particularly your most recent report, seems to suggest
that the models predict a slower rate of reduction than
we actually see in reality. How accurate do you think
available modelling is, and to what extent is that
modelling being informed by what is happening in
reality in order to adjust the modelling? I note what
has been said about the 2007 occurrence: would you
regard that as wholly anomalous in terms of the
modelling, or is that something that might be
integrated into it in the future?
Professor Slingo: The rapid decline in sea ice extent
in 2007, as I said, was associated with some very
anomalous atmospheric circulation patterns and was
followed by quite a recovery the following year. We
see similar excursions from the trend line in our
modelling, so we feel that there is an actual variability
here that is associated with year-to-year changes in
the atmospheric circulation. Also, as the Arctic warms
and the sea ice becomes thinner, you do expect, even
from theoretical calculations, that the extent will
become more volatile. We see that in our models too,
so I think we are capturing the trend and the volatility
quite well. You won’t exactly capture particular events
because they were driven by other factors, such as—
quite simply—what is going on with El Nino in the
tropical Pacific, which is one of the factors that drives
the changes in circulation around the Arctic.
Clearly the whole ocean atmosphere-cryosphere
interactions are incredibly complex and how the
Arctic Ocean takes up heat, and how that then affects
the sea ice behaviour, we are still learning about.
There is no doubt in my mind that the sophistication
of the models, which are now going into the Fifth
Assessment Report, and on which our evidence is
based, are remarkably realistic, in terms of, as I said,
the ability to represent the annual cycle, which is non-
trivial, and the ability to capture the volatility from
year-to-year, and the ability of the ice to recover again
when you have a very depleted season, if the
atmospheric circulation is appropriate for that to
happen.

Q125 Dr Whitehead: To what extent are you
factoring in, in your models, for example, the
possibility of the impact of international agreements
on climate change? What are the general assumptions
on climate change that the modelling is making on,
for example, the far greater intensity of temperature
increase in the Arctic, affected to some extent by what
is done in terms of mitigation elsewhere in the world
and, therefore, possibly agreements?
Professor Slingo: Yes. Obviously, as part of the IPCC
process, we run a range of scenarios that assume
different levels of mitigation, even looking at
mitigation of different species. Because it is important
to understand that this is not just a carbon dioxide
problem, it is also related with particulates in the
atmosphere. Our scenarios do look at that, and the
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way in which we mitigate will change the evolution
of the sea ice over the Arctic. It doesn’t appear to do
it substantially actually, so we would still be looking,
even with the most aggressive mitigation scenarios, at
quite a significant loss of Arctic sea ice by the end of
the century.

Q126 Dr Whitehead: Finally, what sort of modelling
factors may be accounted for by the possibility of
tipping points or feedback attached to these? For
example, the argument that follows very substantially
from the extent of continental shelf that there is within
the Arctic Basin and, therefore, the particular
relationship that warming on that relatively shallow
sea has on trapped methane—for example, the
emergence of methane plumes in that continental
shelf, apparently in quite an anomalous way—leading
possibly to the idea that there may be either tipping
points there or catastrophic feedback mechanisms
there, which could then have other effects on things,
such as more stabilised caps like the Greenland ice
cap and so on. I rapidly collated all the possible
catastrophe theories, but I mean how are those
factored into the modelling process?
Professor Slingo: I think you are talking about
methane hydrates particularly here, aren’t you—
Dr Whitehead: Yes.
Professor Slingo:—particularly the ones that are in
the Arctic shelf, which are different from the deep
hydrates that we have been talking about—we know
it takes millennial timescales to destabilise those. This
is still very early science, and we have some estimates
of what may happen to those from modelling studies,
from looking at the way in which the heating of the
very upper layers of the Arctic Ocean is transferred
down through the depth of the ocean—even in these
relatively shallow Arctic shelf regions—and then into
the sediments that would allow the methane hydrates
to destabilise. Our estimates of those are that we are
not looking at catastrophic releases of methane.
I think there is a lack of clarity in thinking about how
that heating at the upper level of the ocean can get
down, and how rapidly it can get down into the deeper
layers of the ocean. You have to remember that the
heating occurs as the ice melts in summer and creates
a very stable, very much less dense layer of ocean
water. It is fresh, because the ice has melted, and it is
a lot warmer, because it is receiving the sunlight, and
unless you have quite strong winds that will just sit
there. Then as you go into autumn and early winter,
that heat is radiated back to space and lost. In fact
there is good physical evidence that in those situations
the Arctic—actually, the ocean as a whole—gets
colder, that because it is not ice covered you can lose
the heat more rapidly in autumn and winter. So there
is still a big debate as to how much the actual
continental shelf itself will warm. At the moment, our
estimates are that the increases in sea floor
temperatures that have been observed have at the most
been about one-tenth of a degree, except in one or two
regions, like the West Spitsbergen Current, where you
may be looking more at advection—ocean currents
bringing warm water in from the North Atlantic—
where the temperature has gone up by about a degree,

and that is where some of these methane emissions
have been observed.
Also very interestingly—in the papers on that area—
where there is methane coming out of the continental
shelf there it is not reaching the surface either, because
again the methane is oxidised during its passage
through the sea water and none of those plumes made
it to the surface. So there is a general consensus that
only a small fraction of methane, when it is released
through this gradual process of warming of the
continental shelf, actually reaches the surface.

Q127 Mr Spencer: I apologise for my ignorance, if
it comes across. The modelling on the ice pack and
its effect on sea levels, presumably ice is not as dense
as salt water, so as that ice melts the amount of water
displaced by the ice will be less than the water that is
created. Does that mean that sea levels will go down
as the ice pack melts or go up?
Professor Slingo: No. Sea ice has very little impact
on sea level because the ice floats, so you are right it
is less dense. A good part of the ice is above the
surface of the water and when it melts you are just
getting an exchange.

Q128 Mr Spencer: That is greater than the amount
of ice below the water?
Professor Slingo: The net effect is very small indeed,
so the main issues around sea level changes are related
to land ice.
If I may, I just wanted to finish on Alan’s question.
The end result of these calculations—the estimates
that we have from a major review paper that was done
by international scientists last year—was that about
20 to 25 teragrams per year of methane could be
emitted by the end of the century from the continental
shelf, and you need to compare that number with the
current emissions just from wetlands of 100 to 230
teragrams per year. So we need to put this in context:
it is significant, but it is not overwhelming.

Q129 Mark Lazarowicz: On this point, in your
view, are there any other changes where it is fair to
talk about potential tipping points, as far as the effects
of climate change in the Arctic are concerned, or is
that just something that we can’t say at this stage
given the state of the science? Is there anything else
we should be looking out for, if you see what I mean?
Professor Slingo: You have to also look at potential
linkages with the thermohaline circulation, and the
fact that the formation of the descending branch, the
deep cold branch of thermohaline circulation, is
driven from the sea surrounding the Arctic. We have
no evidence so far that there is a tipping point there
at all. In fact, we have to be very careful in the use of
that phrase, ‘tipping point’. We don’t see catastrophic
change in the Arctic that would lead to catastrophic
releases of methane, or very large changes in the
thermohaline circulation, within the next century. Our
understanding of the various feedbacks—and it is a
very complex system—both through observations and
modelling, suggests that we won’t see those
catastrophic changes, in terms of the physical system.
Of course a largely ice-free Arctic in summer is a
catastrophic change in other respects for other
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systems, but if we are just talking about the physical
system, then we don’t—

Q130 Mark Lazarowicz: The other systems being
what, the effects on wildlife or something?
Professor Slingo: Yes, and the indigenous
populations, absolutely.

Q131 Mark Lazarowicz: That related to a question
that I was going to ask, which is the pros and cons of
geo-engineering techniques to stop temperatures
rising in the Arctic. It is fair to say the strongest
advocates are those who have the most extreme
predictions of what is going to happen. Given that,
what is your view of the benefits of or the other case
for such techniques?
Professor Slingo: Our view in the Met Office on geo-
engineering activities—and we are talking principally
here about solar management, so stratospheric
aerosols, cloud seeding and so forth—is that we
understand very well now that even the very simple
forcing of the global system, which we have done
through carbon dioxide, has huge regional
ramifications and the same would be true with geo-
engineering. The regional impacts on rainfall and
weather patterns need to be fully investigated before
we go down that road. It is not just about whether we

Examination of Witnesses

Witnesses: Richard Heaton, Exploration Director, Cairn Energy, Peter Velez, Upstream Global Emergency
Response Manager, Shell International, and Robert Blaauw, Senior Adviser, Global Arctic Theme, Shell
International, gave evidence.

Q132 Chair: I welcome all three of you to our
second session this afternoon. I am aware that you
sat through the previous witness session. We are very
grateful to you indeed for being available to
commence early, because we do have a lot of
questions that we want to try and get through. We
are anticipating possibly a Division in the House of
Commons, so if that occurs we would ask you to bear
with us. I understand you have each asked to make a
brief—and I do mean brief—statement to the
Committee by way of introduction. I would invite you
to do that now, perhaps beginning with Mr Blaauw.
Robert Blaauw: Thank you very much, Madam Chair.
I have prepared a short two minute introductory
remark; is that allowed in this session?
Chair: That is fine, very brief.
Robert Blaauw: Thank you very much. My name is
Robert Blaauw. I have been working for Shell for
more than 30 years in technical, commercial and
general management functions. I am currently Shell’s
Global Arctic Theme lead, dealing with technical,
social, environmental and communications policy for
the Arctic since 2010. My role includes engaging with
environmental NGOs in support of Shell’s business in
the Arctic, and working with the International
Association of Oil and Gas producers, which is based
in London, where I chair the Arctic Task Force to
improve global industry standards in the Arctic.
I would also like to introduce Peter Velez, Shell’s
Global Emergency Response Manager, and also the

can decrease global temperatures by a certain amount.
That will have very serious consequences for regional
weather patterns, and therefore it particularly impacts
on rainfall. We know those from the model
simulations we have done, where we have simulated
the effects of different aspects of geo-engineering. The
other side of that, of course, is that all these options,
once you start them you have to keep on doing them.
As soon as they stop the planet warms back up to
where it would have been, if you had not had them in
place, in a matter of a very few years rather than the
gradual warming that we are currently looking at.
My view is that, as scientists, we have to consider
these things, and we have to make sure that due
diligence is done through the science to understand all
the consequences of such actions before we pursue
them, and we certainly haven’t done that yet. There is
a lot more work to do.
Chair: I am just going to see if any Member has any
questions to ask at this stage. In that case, thank you
very much. What you have done is really set the scene
for us, in terms of the evidence that you have, and we
are very grateful for the work that you do. Hopefully,
you will take a keen interest in our recommendations
when we come out with them at the end of the inquiry.
Professor Slingo: We will indeed.
Chair: Thank you very much.

industry-appointed member to the US delegation of
the Arctic Council Oil Spill Response Task Force.
Peter has more than 36 years of engineering and
operational experience and is deeply involved in the
Alaska oil spill response programme, as well as co-
ordinating related research and development
programmes.
I welcome the opportunity to submit oral evidence to
the Committee today. I believe what Shell and the
industry have done, and continue to do, to prepare for
responsible operations in the Arctic is a story that
needs to be told. It also allows me to put forward the
industry point of view, as there has been a lot of
written and oral evidence submitted to the inquiry so
far. We welcome the opportunity today to address the
issues raised and to provide some perspective on some
of the claims made.
Everyone recognises that the Arctic is a unique
environment that poses special challenges, in terms of
biodiversity, impact of climate change, sea ice in
winter, and its variability, climate, indigenous people
with traditional lifestyles. Our existing operations in
the Arctic already go to significant lengths to ensure
that this unique environment is protected, and we will
apply the same principles as we seek to explore the
region further. The need to listen to stakeholders, to
earn their trust and address the challenges we jointly
face, is fundamental to our support, our licence to
operate. No harm to people and environment is the
guiding principle in our operations, and nowhere is
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that more important than in the Arctic. At Shell we
have a saying, “We must earn the right to be in the
Arctic every day”.
As global energy demand is expected to double by
2050, all viable sources of energy will be needed to
supply the energy solutions that consumers demand;
renewable energy sources will play an ever more
important role in this. Shell contributes to this effort
to reduce CO2 emissions by producing more natural
gas. The cleanest burning fossil fuel does play an
important role in helping to build a more sustainable
energy future, alongside the growth of renewables and
significant investment in carbon capture and storage
projects, and also in the production of lowest carbon
biofuel available today.
Our experience tells us that the transition to
renewables can’t happen overnight. Hydrocarbons
will therefore continue to play an important role in
meeting rising energy demands for decades to come,
and that is why we believe ongoing oil and gas
exploration matters. It ensures the security of our
global energy supply over the coming years and
provides the affordable energy on which growth and
jobs depend. The Arctic is believed to harbour large
amounts of oil and gas, mostly located in the lightly
explored offshore marine environment.
Arctic oil and gas operations are not new, and industry
has decades of experience in drilling for Arctic oil and
gas and producing it, both onshore and offshore. 500
wells have been drilled today offshore without well
control incidents. Wherever the industry goes, it
brings a lot of science to the table, to better understand
the environment and to minimise the potential impact
of operations on the environment. In the Arctic we are
building on decades of scientific research—

Q133 Chair: Sorry, I hope you do not have a much
longer submission.
Robert Blaauw: Okay. I will then cut it by half and
take another 30 seconds, if I may? Thank you very
much.
The Arctic is a diverse region and Shell operates
throughout it. We have offshore exploration licences
in the Chukchi and Beaufort Sea in Alaska, and we
plan to drill exploration wells this summer during the
open water season. We also hold two exploration
blocks in Baffin Bay in Greenland, which will carry
out 3D seismic this summer. We partner with Sakhalin
Energy, operating the Sakhalin-2 project. It is a very
large integrated oil and gas project in the far east of
sub-Arctic Russia. Although sub-Arctic in terms of
latitude, the area has many Arctic characteristics, such
as sea ice and very low temperatures in winter.

Q134 Chair: Sorry, if I can just interrupt. I think I
have been quite generous in letting you have a two
minute introduction; it has gone well beyond that. We
do have a lot of Committee Members and a lot of
questions, and I by no means want to suggest that the
evidence you are giving isn’t important, but I think it
perhaps could just as usefully be submitted as written
evidence and then that would give us the time to get
to the questions.
Robert Blaauw: Thank you very much, Madam
Chairman.

Chair: If you could just bring your comments to a
conclusion, I would be grateful.
Robert Blaauw: Thank you.

Q135 Chair: Mr Heaton, I just wonder whether or
not you would like to also have the opportunity of a
very brief introduction, which I understood you
wished to give to us.
Richard Heaton: Yes, I hope I can make a reasonably
brief introduction. Thank you very much. Good
afternoon. I am Richard Heaton. I am Exploration
Director at Cairn Energy. I have worked in the
industry for about 30 years, the last 18 with Cairn
Energy. As you know, we have been operating for the
last five years in the Arctic, specifically in Greenland.
There are three main points I want to make. As you
will know, oil exploration in the Arctic has been going
on for many years, in fact nearly a century. Over 500
wells have been drilled offshore and many thousands
onshore. As an industry, we are used to dealing with
the challenges in the Arctic. That is the first point.
Secondly, obviously there is a huge demand for
energy in the world and, while renewables have a
place in meeting that demand, it is going to take some
time to fill the gap. Therefore we believe continuing
exploration for hydrocarbons is going to need to take
place, including in the Arctic.
The third point is that, in doing so, we are very, very
conscious that we need to do that in a prudent and
safe way, to take account of all the necessary
measures, and work with Governments and agencies
to do that in a prudent way. I think what we have
been doing over the past few years demonstrates, both
ourselves and as an industry in general, that that can
be done.

Q136 Chair: Thank you very much indeed for that.
In your introductory comments you have both talked
about a transition period and the move towards
renewables, but in the meantime the need to
concentrate on traditional exploitation of oil and so
on. I would be interested to know, from both
companies’ perspectives—perhaps starting with you,
Mr Heaton—how significant exploration in the Arctic
is to your company’s future prosperity?
Richard Heaton: Cairn has been operating around the
world. For the past four or five years, we have
concentrated heavily in Greenland, but this is only one
aspect for our company, we have a broader portfolio.

Q137 Chair: You could quite easily manage without
this?
Richard Heaton: No. It is an important part of our
business. It is just a part of a broader business, so it
is important for us.

Q138 Chair: Thank you. Mr Blaauw?
Robert Blaauw: Yes. As conventional resources run
out, you will be focusing on the unconventional
resources but also in different locations, and that is
where the Arctic comes in. For Shell, we have a major
interest in Sakhalin Energy where 10 million tonnes
per annum of LNG is being produced to go to Japan,
Korea and other markets. It is a major part of our
business. Alaska is on the brink of becoming a major
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business after this drilling season, and Greenland is on
the cards, so by all means business will be developed
slowly, but if it will be developed, there will be
sizeable chunks that can serve the consumer demand
for oil and gas.

Q139 Chair: In terms of all the predictions that there
are about climate change—and you each mentioned
climate change in your introductory comments as
well—do you see the plans that you have for oil
exploration and exploitation to be at odds with the
need to, at least, confine overall temperature to two
degrees?
Robert Blaauw: We have the climate scenarios and
we will make these available to you. In the
meanwhile, we see that it will take a couple of
decades to get to a much higher percentage of
renewables. Gas is a very good bridging fuel to get
there as it has less than half of the emissions, for
instance, that coal has and also much less than oil has.
I will make these scenarios available to you.

Q140 Chair: But does Shell accept that there is a
timescale in which we need to be doing more, quicker,
and that your company has a part to play in that?
Robert Blaauw: We do have a role to play in that, and
that is indeed why we do shift to gas but also we
make major investment in second and third generation
biofuels. On top of that, we make major investment
in carbon capture and sequestration solutions around
the world.

Q141 Caroline Lucas: You mentioned the global
energy scenarios that you have created, and they
appear to show a global peaking of emissions in 2030.
If we wait until 2030 for that global peaking then we
will have committed the planet to a warming of at
least three degrees, and probably four degrees, so
what planning have you done, in terms of your
business plan, as to how you will operate as a business
in a world that is three or four degrees warmer?
Robert Blaauw: I will make that data available. For
the Arctic—and that is the session today—we have a
wide range of scenarios that we have to design our
installations. You need to realise that if the ice
gradually melts, the design conditions for platforms in
the Arctic are more difficult, because on the one hand
you have to design for ice but at the same time for
more ice bergs and for higher waves.

Q142 Caroline Lucas: But that is a separate issue,
with respect. I mean the broader issue is around—
Robert Blaauw: No, but we take that into account.

Q143 Caroline Lucas: We are going to get to the
detailed questions about the Arctic in a second. This
is a preliminary question about the overall business
plan of Shell that, looking at your own global
emissions scenarios, talks about a peaking in 2030.
What I think would be useful for the Committee to
understand is what your business plan looks like.
What modelling have you done for your business in
the planet that is warming three or four degrees by the
end of the century?

Robert Blaauw: We will do our utmost to enable the
transition to lower carbon fuels through the
programmes that I have just mentioned.
Chair: Okay. Well, we shall look forward to receiving
the data that you just referred to. Did you wish to
come in, Peter?

Q144 Peter Aldous: Just following up these
particular points. You referred to the transition taking
a couple of decades. Does that mean that the
investment in renewable technologies you are putting
off to 2030 or you are actually working on it now,
are you?
Robert Blaauw: I think, globally, investments in
renewables are strong. What we focus on is the
biofuels—indeed, we have a very big operation in
Brazil—and we invest majorly in R&D for better
second and third generation biofuels, and solutions to
re-inject the CO2 permanently, so that it doesn’t have
any effect on greenhouse gas for the hydrocarbon
project. So that is what we concentrate on. Other
companies will concentrate on other parts of the total
energy picture.

Q145 Chair: Mr Heaton, if I could perhaps just turn
to you as well. So the previous question that I asked,
in terms of your own company’s prosperity linked to
oil exploration and exploitation and it being consistent
with the climate change agenda.
Richard Heaton: It goes back to the point I made in
the initial statement, that I think—as do Shell—there
is this period of time when oil and gas are perhaps the
most efficient way to help bridge the gap between the
rising energy demand across the world, and other
forms of meeting that energy gap.

Q146 Chair: Can I just interrupt, if I may. You say
“efficient way”. Does that take account of
environmental limits?
Richard Heaton: We work all the time, wherever we
work, in conjunction with the Government and the
organisations, if you like, who regulate our industry,
including of course in the UK the Departments here
who have a similar role to those around the world.
It is working through those regulations; those set the
conditions that we work under.

Q147 Chair: We will come on to the regulation
shortly, but what you are effectively saying is that you
rely on the regulations to provide the constraints
within which you operate?
Richard Heaton: Obviously it is one of the key ways
that our industry operates, yes.

Q148 Caroline Lucas: Can I just find out whether
you agree with the principle that, in order to be able
to meet climate change emissions reduction targets, a
considerable proportion of known reserves of oil and
gas are going to have to remain underground, if we
are to have any hope of meeting those emissions
reduction targets?
Richard Heaton: It is a question of rate of use.

Q149 Caroline Lucas: As far as the climate is
concerned, it matters less about the rate of use, it
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matters whether or not we are going to use it all. Do
you imagine that the oil companies’ future lies in
chasing every last bit of oil and gas that they can
find underground?
Richard Heaton: Oil and gas companies are there to
do that. That is what their business is.

Q150 Caroline Lucas: Even if that runs absolutely
counter to a whole set of other aspirations that we
might have, like a—
Richard Heaton: Through regulation, presumably, if
it was believed that that was the best thing to do. It is
by working around the world with different
Governments.

Q151 Chair: Just one further brief question from me.
There was a report done in February by a group of 20
or so experts, investors and NGOs, looking at the
amount of exposure that the UK has to high carbon
investments. I think there has been some discussion
as to whether there is a carbon bubble developing that
would put people’s investments at risk, and that the
UK has got a particularly high exposure to all of this.
Is that something that each of your companies would
recognise? Is it something that you factor into your
long-term planning and decision-making? Perhaps Mr
Blaauw first of all or Mr Velez.
Robert Blaauw: I need to pass on this question. We
will come back on that on how it relates to the UK.
Chair: I beg your pardon?
Robert Blaauw: I will pass on this question. We come
back with written evidence on how that relates to the
UK.

Q152 Chair: Does that mean you don’t actually
know, or does that mean you have to have a company
line to take? This is a cross-cutting Committee, and
obviously exposure to the amount of dependency upon
carbon investment is an important issue. I am just a
little bit surprised that you haven’t got that at your
fingertips.
Robert Blaauw: Personally I don’t know. I came here
to talk about the Arctic, but we do of course have that
information available.
Chair: Okay, fine. Mr Heaton.
Richard Heaton: I am in the same position. It is not
something that we have at our fingertips.

Q153 Chair: All right. Can I just say then, because
this is something that gets raised in this Committee
whereby often you get finance directors, you get chief
executives, and you get operational managers, each of
them operating within silos, so I take it that there isn’t
that cross-cutting understanding of the overall
environmental agenda within which each of you are
operating. Through your corporate social
responsibility agendas that has not been something
that has been factored into management decision-
making within each of the two companies, am I right
in that?
Robert Blaauw: I think at a global level there is a
reasonable understanding shared by staff what our
commitment is to reduce our greenhouse gas
emissions.

Richard Heaton: In the same way, we do have a
general understanding. It is part of what we do as a
general thing, not specific.

Q154 Chair: But that is a matter for somebody else
within your company?
Richard Heaton: We are all part of the same
company. We work within the same systems.

Q155 Chair: One of you—I am not sure which
now—made reference to carbon capture and storage,
and recognised that might be an important prop
through this transitional period. Do you think it is
likely that CCS or other options could permit
continued burning of the fossil fuels that you produce?
Robert Blaauw: It will reduce the greenhouse gas of
oil projects, and Shell is investing in a big project in
Canada related to oil sands, to re-inject CO2 the
Scotford upgrader, and that is a good project and that
does reduce the greenhouse gas by a large, large
amount.

Q156 Paul Uppal: Two questions, and I will start
with the initial one, which is specifically to yourself,
Mr Heaton, because at the end of your closing
comments you specifically made reference to the
collaborative approach between stakeholders and
Governments and various bodies. If I can just read a
quote, Cairn’s memorandum states, “Most
Greenlanders support the investment of companies in
hydrocarbon and mineral exploration and the
opportunities such new businesses can bring”. I was
just wondering how you actually reach that conclusion
and what is the evidence base there to put that
statement out?
Richard Heaton: We have been working now in
Greenland for five years. It is a small population. We
have had a fairly major impact upon the economy of
Greenland during that time. The investment that we
have put into Greenland, in terms of the operations
that we have undertaken and the employment that we
have been able to engender in the country—contracts
with local companies—have added as much as 25%
to the subsidy that comes from the Danish
Government. It is a heavily subsidised country, and
they receive an annual grant from the Danish
Government. Our additional investment in the country
is significant; it is a further 25% over and above that
which the Danish Government has given.
That does impact many, many people in Greenland.
The population of Greenland is around about 55,000
people, and that does have a major impact on them.
We work with them in many communities up and
down the coast where we are working, so we have a
lot of interaction with the local populace, so our
evidence is based on our experience.

Q157 Paul Uppal: It is very much the outcome of
your experience, your interaction there, that is what
you are saying?
Richard Heaton: It is. It is a working part. That is the
same wherever we work in the world. Clearly we do
engage heavily with the local population, making sure
that they understand. We consult with them, hopefully,
and what we are aiming for is not just consultation,
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of course, but consent from the local population for
what we are doing and how we are doing it. There is
a very rigorous procedure for consultation ahead of
any operations that we undertake there and we follow
that through—as do all the other companies in
country—and that does take a considerable amount of
time. Through that you do get to learn how they want
their country to be treated and they are deeply
interested, as you might expect.

Q158 Paul Uppal: Where I am going with that, the
second point, which is a broader point here—and I
would like all three of you to comment on this—is
that dynamic of how you deal with that, in terms of
the context of the wishes of native peoples in states.
Essentially there will be differences there. How do
you deal with that? How do you encompass all views
in that, and how do you reconcile that because there
must be differences there?
Peter Velez: I will talk about that and I want to
probably talk from the Alaskan perspective. I am very
involved in the Alaskan project, and I go to Alaska
frequently. As a matter of fact next week I will be all
week in Alaska. We essentially have a lot of
engagements and meetings that we do at all levels, so
we meet with public officials, we meet with mayors,
council people from the different villages, and I can
tell you I have been to many villages many times:
Barrow, Deadhorse, Kotzebue, Kivalina, Point Hope,
Point Lay, and so on, in multiple trips. In those trips,
we also engage with the local community and elders.
The elders are very important in those villages, so we
have many meetings with them, with the whalers, the
Whaling Commission, whaling captain groups, and
also with the general public, in which we share our
plans with them, we share our experience with them,
what we are planning to do, when we plan to operate,
what our rigs look like, what our traffic patterns are
going to be for helicopters, and we also listen and
take back feedback. On many of our vessels, for our
operational activities, we have what we call marine
mammal observers, of which the majority are people
from the villages who have local knowledge and
understand the area well, and they work on our vessels
as they transit, making sure they are looking for
marine mammals.
Another example that you may be interested in, is that
when we are going to drill in the Beaufort we are
going to be drilling during the open water season,
from around mid-July through the end of October,
both in the Chukchi and the Beaufort. It is the open
water season. We are not drilling outside of that time
period, and it is an exploration well, so we are drilling
there in shallow water. These wells are very low
pressure wells, unlike other wells that you may have
heard of.
During those meetings we share with them what our
drilling plans are, what the wells look like, how we
are going to drill them, what our contingency plans
are, our critical operations plans. They requested from
us in the Beaufort that during the whaling season,
when the whales migrate through the area, we shut
down our operations. So for a two-week period,
around 25 August, we are co-ordinating with them.
Towards that we will shut down our drilling

operations and move out of the way so that they can
do their subsistence hunting.
So we listen to them, we work with them, we get ideas
from them. We have advisers in all the villages that
work with us and interface with the villages that are
all along the coast, and we are also going to place oil
spill response equipment in different communities to
be ready in case of an emergency or an unintentional
oil spill. Most of the crews that are responsible for
that equipment are people from the villages. We call
them the Village Response Teams—VRTs—and they
are part of the teams that will work with us and we
train them and work with them on that area.

Q159 Paul Uppal: Anything else you would like to
add to that, Mr Heaton?
Richard Heaton: No, I think that is—
Chair: I think Peter Aldous wishes to come in.

Q160 Peter Aldous: Mr Velez, you have just touched
on the things I was about to touch on. When you go
into these communities it is significant change you are
bringing to that area, and I am just interested in as far
as you may place pressures on the infrastructure, on
the community facilities, there is also the potential
upside of significant job opportunities. Are you
investing in the infrastructure in these communities?
Are you training people to take advantage of these
opportunities, or is it going to be high-paid executives
just flying in and then when everything is finished
moving out? Is there an opportunity for the local
community to take advantage of this?
Peter Velez: A great question. There are many
opportunities for local village personnel to work, for
example, in our response team, by working on our
logistics base, working as marine mammal observers.
Our objective is always to maximise the number of
local people that work for us. We have a lot of local
people working right now for us in Anchorage, which
is where our main office is in Alaska. We also have
offices in Barrow and Deadhorse, and we also have
people deployed there. We try to bring in people at all
levels, so we want people that will help us as response
teams but we also have interns that we bring in, who
are native Alaskans, to help us essentially, as they are
in college and we want to expose them to the oil and
gas business so they are working in our offices.
The other area that we also do a lot of work with, the
majority of the contractors that we have up in
Alaska—and I will use, for example, the oil spill
responders that provide us with trained crews—are
from native corporations, so the native corporations
are very good corporations up there, like the Alaskan
Slope Regional Corporation, UIC, and UMIAQ, all
indigenous corporations, and there are other
companies up there that are great providers of
personnel and very skilled contractors for us and very
well qualified, so we work with them as part of our
construction projects, infrastructure projects and other
things that we have.
I work with them all the time when I go up there,
because we interface and they are part of our regular
team, and they continually work even on some of the
research projects that we are doing. I will give you
one example. On one of the research projects around
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dispersants, there was a combination of a consulting
firm out of Washington State, a very knowledgeable
consulting firm called Newfields, and the University
of Alaska. The University of Alaska put quite a few
personnel into it and built a laboratory with them in
Barrow, essentially to capture samples up there and
run the tests up in Barrow, which also brought jobs to
the community and the fishermen. So working with
whaling captains and other people in the community
is a very important issue to us, and we are doing it
and we will continue and we are always looking for
opportunities to expand the use of native personnel.
Chair: Okay. Just before we move on—
Robert Blaauw: I would like to add something there,
if I may?
Chair: Yes, okay.
Robert Blaauw: What Peter just said is at the very
beginning of the exploration phase, after which you
go to the development phase, you look at decades of
stable production and indeed complete integration of
the work force in the operations. In Sakhalin, for
instance, the unemployment went down from 20% to
1% in a couple of years, and you will see that decade
after decade. This is at the very beginning, but when
you ramp up in development and production there is
much, much more to come.

Q161 Chair: Just before we move on from Mr
Uppal’s question, can I just press you a little bit more
because in this country we have an agenda, which I
suppose we refer to as localism, and we are actually
taking about local people and the wishes of local
people. In a way, I think that what we are trying to
understand is not only what kind of links and
relationships you have with the states of the countries
that make up the different Arctic area, but actually
with people at the grassroots level. I am very
conscious, for example, that there is a European
Commission Council decision relating to Greenland
and the Kingdom of Denmark, but I am not talking
about at the state level. I am talking about what kind
of relationships do you foster with indigenous people,
not necessarily with the state officials who might be
involved with the licensing and so on of the
exploitation of oil? If there were local people listening
in—for example, to this session now—what would
you say would be the substance of the relationships
that you have with local people, so that we can get an
understanding of that aspect of it?
Peter Velez: To put it in perspective, and maybe help
explain, I go to many villages—in the last few years
we have done about 450 visits to these villages, a
large number, and I have been involved in many.
When we go to these villages, we are talking about
villages in the North Slope that vary anywhere from
about 200 people, to Barrow, which is the biggest,
about 4,600 or 4,700 people in the village. When we
have an engagement at a town hall level in some of
the small villages, you may have almost the whole
town show up at these briefings at their community
centre, and we sit down, so you have anywhere
from—

Q162 Chair: When you sit down, what do you do
with them?

Peter Velez: We share information, review plans and
then open the floor to questions that they may have
about our plans, explain this and explain the drilling
rigs. Sometimes they want to talk about jobs.
Sometimes they want to talk about science.
Sometimes they want to talk about our transportation
arrangements that we are making. No topic is out of
limits with us when we open it. It is all the way from
elders to children that are attending because we feel it
is also important to meet the children of the school,
and we have programmes to help with the schools to
try to bring science to the schools that are in this area,
to essentially try to also bring additional areas in for
them to start thinking about careers in the oil and
gas business.
From that perspective, there is a lot of activity that we
engage in and we also have people that are located in
these villages that are working on this on a daily basis.
I do a trip up there for a week. I will hit five villages
in five days, one village per day and some meetings
last four or five hours.
Chair: Thank you. I will move on then to Martin
Caton, if I may.

Q163 Martin Caton: What are the main risks of
drilling in the Arctic, over and above those faced in
other regions? I am thinking of all forms of risk—to
your personnel, to the local environment and to the
global environment.
Peter Velez: If I may, I will address the risk from the
operational activities. Any operation that you do may
carry some risk, but we spend a lot of time looking at
what do we need to do to prevent a risk from taking
place? Therefore when we are looking at, say,
exploration drilling, which we are looking at doing
here in this case, we look at many factors, such as the
well design, the equipment that we have, the training
of the crews, and then the barriers that we put in place.
So we have multiple barriers when we design a well
and drill a well to make sure that we have more than
enough barriers in there.
A couple of examples are, when we drill in Alaska we
are going to have dual blind shear rams on our
blowout preventers. We monitor the wells. We have
experienced crews on site, working the rig and so on,
but we are also monitoring these wells from a remote
location with a second set of experts on a 24–7 basis.
We have real-time operation centres located in
Houston, New Orleans and Aberdeen. The well may
be being drilled out there in the Chukchi Sea, and we
have experienced people that are working on the rig,
supervising the operation and overseeing the operation
with the crews, but there is going to be, 24–7,
somebody in one of these three centres also looking
at all the same parameters of the rig and making sure
that if there is any indication or any signs that they
are also in direct communication with the rig.
Oil spill response, for example in Alaska we have
what I call a world class. Response system. I have
been involved with it since day one. We have
equipment that is dedicated just for our drilling
operations onsite within one hour of the rig, so if
something happens we will have equipment deployed
on the water doing any response operations within one
hour. We don’t have to wait on equipment coming.
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Q164 Chair: I think it is the risks we really want to
know about.
Peter Velez: Yes. The risks are that we are drilling a
well, as you all know there are risks with drilling a
well. But what we do is we have many things that we
put in place, procedures and standards, to essentially
eliminate the risk or mitigate the risk so that we do it.
The one thing I wanted to add is that to Shell—and I
think the industry as a whole, but I can talk about
Shell specifically—safety and the protection of the
environment is always our first priority: so the safety
of our personnel, the safety of the crews and the safety
of the public, along with protecting the environment
we always look at in each project. I heavily get
involved in it, because being the Global Emergency
Response Manager, a lot of my focus is on reviewing
projects, looking at prevention measures and making
sure that all those barriers are in place, and testing the
barriers to make sure that they are in place.

Q165 Martin Caton: What about the particular risks
in the Arctic, as compared to other regions?
Peter Velez: Are you talking risk, like cold weather
or—

Q166 Martin Caton: Obviously we are an
Environmental Audit Committee, so our main priority
is risks to the environment. We know so little about
the ecosystems of the Arctic, so I wonder what work
you have done to identify what risks there might be
to biodiversity in that part of the world from your
activities?
Robert Blaauw: Yes. That is a good question. What
we really need to understand is the environment that
you operate in, in terms of biodiversity, in terms of
physical environment, in terms of social environment.
Years and years ago, before we started in Alaska, we
had done a long time series of studies in everything
from the benthos to the water column—everything
that lives in there—to birds, to sea conditions, to ice,
and factored in the risks that our operations, our
impacts may have on that. We now have a really good
holistic view of how the ecosystem in that area of the
world works. Some 5,000 studies have been done in
the last 30 years and 80% of all these studies are in
support of the oil industry, in offshore Alaska. We
design our operations, such that we limit the impact
and that we avoid any interaction with whales, for
instance, which are very important for local people in
terms of their subsistence way of living.
With ice, you need to understand the ice so what we
do there is many years of detailed observations, study
the ice, model the ice, see when the ice comes back
at the end of the season so that your rig is out in time,
and things like that. Of course, there are the ice forces
on the structure. In the longer term when you place
structures in the shallow offshore, you need to
understand what the ice forces are and how you have
to design your pipelines, how deeply you have to bury
them. All these things are being addressed through
design work and through research work.

Q167 Martin Caton: You said you avoid contact
with whales. How can you plan to avoid contact with
whales and dolphins when—

Robert Blaauw: By observing them carefully during
your operations. For instance, on seismic when there
is a whale—and I think the distance is 500 metres, it
can be 1 kilometre—then basically you stop. There
are also programmes where there is remote monitoring
of whales through drones (unmanned aircraft), and
also through underwater unassisted vehicles (AUVs).
Peter Velez: I can expand a little bit more; it is a good
question. So we have marine mammal observers on
all our vessels who are, for the most part, people from
the local villages. They are very knowledgeable, not
only about the area but also about the patterns of the
whales. They are used to seeing them, so they know
what to look for. They are on board our vessels full-
time. We also have aircraft that we fly to essentially
monitor the area, and then also we have acoustic
sensors that are deployed gathering data, so the traffic
or the movement of the whales is fairly well known
by the local personnel. The whaling captains know it
very well, so they work with us in co-operation
sharing this information.
As we transit, for example offshore, we will not transit
by helicopter or by vessel along the typical route that
the whales might break through. We work with them,
and they co-ordinate with us, and we have
communication centres, because they keep track of
this and they know where the whales are migrating,
so we avoid that, so that sound, for example, does not
impact on the whales’ migration pattern.
Chair: I am just bringing Caroline in, just to go back
to the risk issue.

Q168 Caroline Lucas: Given the particular
challenges of working in the Arctic, can you tell us
what estimate you have made of cleanup costs should
a worst-case scenario happen in the Arctic?
Peter Velez: The way that I look at it is that I don’t
look at the cleanup cost. I look at what is required to
make sure that we have the best available oil spill
response equipment out there to respond to a spill in
the—

Q169 Caroline Lucas: But if there is a worst-case
scenario, and you are using all of the things you have
put in place, your company must have some idea of
the financial cost to you of that?
Peter Velez: We have a cost for equipment, and we
have spent several hundred million dollars on
equipment already for Alaska. The cost to respond to
a spill, essentially, in the United States, the regulations
that apply in Alaska is that the operator is responsible
for unlimited cleanup costs, so therefore we would be
responsible for it.

Q170 Caroline Lucas: You have a number of
worst-case scenarios. You have them based on certain
numbers of barrels of oil released over certain
numbers of days; if you look at the worst-case
scenario that you have, what is the financial cost of
that?
Peter Velez: We do not place a cost on that because
our responsibility, in the unlikely case that we have
an oil spill, is to clean it up and we are going to do
whatever it takes to clean it up.
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Q171 Caroline Lucas: Your business doesn’t think it
is remotely relevant to work out how much money
you might need to put aside to do that?
Peter Velez: We would have to clean it up and, again,
I go back to my first point—I always look at the
prevention part. I put a lot of emphasis on that. We
have a sound cap and fill and a contain system that
we have added for our Alaska operations.

Q172 Caroline Lucas: I don’t doubt that you have
very good measures in place, but what I am saying is
that accidents will always happen. BP wasn’t
expecting the Macondo to happen, it happened. So
when accidents happen, can I just be really, really
clear that you are telling me that Shell does not have
any estimate financially of how much that will cost
you?
Peter Velez: We do not apply a figure to it because
our responsibility, as a responsible operator, is to
protect the environment and to clean it up, and we are
going to do whatever it takes regardless of the cost to
clean it up.
Robert Blaauw: The likelihood is indeed extremely,
extremely small that such an incident will happen, in
this case in offshore Alaska.

Q173 Chair: Cairn Energy wish to respond as well.
Richard Heaton: Essentially we are in a similar
position. It is about putting in the most robust
preventative measures and then making sure that you
have robust response measures, and the responsibility
is for us to clean things up.

Q174 Caroline Lucas: I just find it extraordinary that
you wouldn’t, in your business planning, when you
are looking at the risks to your investors and
everybody else, that you wouldn’t have some figure
that you might put on a worst-case scenario event.
You can have as much preventative stuff—of course,
we all want preventative measures in place—but we
know occasionally the worst-case scenario does
happen, and I just find it extraordinary that there is
not a figure there that you could put on it.
Peter Velez: The answer that I have for that is we
are responsible if something would happen. We are a
responsible operator. We are going to do everything
we can to prevent it. We have a great oil spill response
system out there, along with our cap and fill, that
contain—
Caroline Lucas: We will come to that in a minute.
Peter Velez: We already have the system out there and
it is going to be working for us. Therefore all of that
cost is already there, and it is just part of our overall
operation and we are going to do whatever it takes
cost-wise to take care of it.

Q175 Zac Goldsmith: There obviously is the chance
of an accident, otherwise you wouldn’t be modelling
the possibilities and taking the precautionary steps that
you have already described, so you therefore accept
there is a risk. I am echoing what Caroline said, it
seems that given you are not talking about your
money, you are talking about the resources invested
in you by very, very many shareholders, you are
saying that even though you accept there is a risk,

even though it is a big enough risk that you would
have spent time modelling the possibilities, you
haven’t bothered to put a figure on it, you haven’t
bothered to tell your shareholders how big that risk is.
That seems to me to be hugely irresponsible
financially.
Peter Velez: From my perspective, we know what the
total cost of our operation is. We feel the likeliness
of an oil spill is eventually very, very small. We are
required—and we will do it anyway—to have the best
oil spill response system out there.

Q176 Zac Goldsmith: You would not be doing that.
Your shareholders would be paying for it, not you.
The company will be writing the cheques, but this will
have a direct bearing on shareholders around the
world.
Peter Velez: I have a lot of responsibility for this area
of the company, and I would not put my name or
accept it if we did not have a sound oil spill response
plan and sound oil spill equipment out there. I would
speak up and essentially the company would clearly
listen to it.

Q177 Zac Goldsmith: What is the risk, in your
view? What is the risk of a spill happening in these
waters?
Peter Velez: If you are talking about a spill, like a
well control incident, I would say it is very, very
small. These wells—

Q178 Zac Goldsmith: What would happen?
Peter Velez: Well, you never assign it. If you look at
the Bureau of Safety, Environment and Enforcement,
which is the bureau that regulates offshore drilling in
the Gulf and in Alaska, they do environmental impact
studies and when you look at the percentage of well
control problems, we have not had a well control
problem. We have said that there have been about 500
wells drilled in the Arctic that have not had a well
control problem, so the risk is very small—the risk of
a large well control problem. Probably the higher risk
item is that you may have a leak or a release during
a—

Q179 Zac Goldsmith: The US Mineral Management
Service has estimated a one-in-five chance of a major
oil spill occurring over the lifetime of activity, in just
one block of leases in the Alaskan Arctic. One in five
is what they are saying. How would you react to that?
Peter Velez: That is over thousands of lots in a 50-
year period, if I am not mistaken. It is over a 50-year
period, and I think the number that they are calling is
for a spill that is in the area of about 1,000 barrels.

Q180 Zac Goldsmith: One in five in the lifetime
activity in just one block of leases. We are talking
about the one in five and then multiplying by the
number of leases.
Peter Velez: I am very familiar with the statistics that
you are calling and that is when they look at our
whole area, like the Chukchi, but they have to bring
it down to a block and then it is also over the whole
life of the block.
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Q181 Zac Goldsmith: Still you would have thought
that would be a big enough risk to justify putting a
cost on it, attaching a financial risk to it?
Peter Velez: No, because again our responsibility,
regardless, is to respond to the spill and clean up the
spill to whatever level it is.
Chair: Okay, we need to move on to some of the
detail. I will turn, if I may, to Mr Aldous.

Q182 Peter Aldous: Yes, moving on to the oil spill
response plans. I would just be interested from both
of you, who scrutinises your plans for dealing with an
oil spill?
Peter Velez: I will talk about Alaska specifically and
then let the other witness talk about the Greenland
one. For the Alaska one, the final approval authority is
the Bureau of Safety, Environment and Enforcement,
which used to be the Minerals Management Service.
They are the final authority for approval of it and our
Chukchi plan already has been approved by them.
They undergo a very comprehensive review, and they
include agencies, like the United States Coast Guard,
the National Oceanic and Atmospheric
Administration, the US Geological Service. There is
an interagency taskforce from the White House that
reviewed this plan. The State of Alaska, the US Fish
and Wildlife Service and other agencies of the Federal
Government, and then in the State of Alaska you have
the Alaska Department of Environmental
Conservation and other state agencies that review it.
This plan was also published publicly and underwent
public comment, which was then part of the comment
period that the agencies review as part of it. Also it
underwent a court review because it was challenged
in court, and a court has reviewed it and approved it
and said that the plan not only fully complies but it is
a very comprehensive plan.
In my opinion—and I have seen many oil spill plans
and worked around the world in many locations—this
plan is the most comprehensively reviewed plan by a
group of federal agencies that has undergone the most
scrutiny of any oil spill plan in my 36-plus years
with Shell.

Q183 Peter Aldous: Mr Heaton?
Richard Heaton: In Greenland, the plans are
scrutinised by the Bureau of Minerals and Petroleum.
They also engage the Danish Centre of Energy and
Environment in scrutiny as well, independent scrutiny.
Our plans are drawn up by, or in conjunction with, Oil
Spill Response Limited, which are an internationally
recognised company that supports many in the
industry all around the world, so that is the level of
scrutiny. We are not allowed to step forth and start
operating without that plan in place.

Q184 Peter Aldous: Just picking that up, am I right
in thinking that you didn’t publish your oil spill
response plan when you first started drilling. It was
only published last August and it rather contradicts
what you have just said.
Richard Heaton: No. The plan that we have is always
in place. It is a joint plan with the contractors who
supply us with the equipment, who are the specialists,
the government agencies with whom we work, and it

is their document as well as ours. We are very happy
to publish it, but that is not our decision alone. It is
up to the Government because they are—

Q185 Peter Aldous: A response plan was in place
when you started drilling?
Richard Heaton: Of course, yes.

Q186 Peter Aldous: A question to both Shell and
Cairn, how often do you review your response plans
because obviously you have research and
development, we are learning more about ecosystems
in the Arctic the whole time and, therefore, there is a
need for continual monitoring and review, and I just
wonder what the two companies do in that respect.
Peter Velez: I will answer for us, and this applies to
our plans in many locations. Our plans, first, have to
be reviewed and revised. We have an internal oil spill
response; a manual that dictates to all our locations—
and I was the author of it—along with our emergency
response manual procedure for Shell globally, which
dictates our review of oil spill plans, at least every
three years, or unless something changes that impacts
the plan. In the US, in addition to that, we also have
a regulatory requirement that we meet and exceed, in
which, if we have a change in anybody in the
management team running the oil spill response
operation, any change in the equipment that we have,
any additional information that we have on the wells,
or any new technology, we do our review.
The stipulation for our Alaska plans is that we have
to do a review and resubmit it for re-approval every
two years, and again that plan goes out to the federal
government. The Bureau of Safety. Environment and
Enforcement will publish that document, discuss it
with the other agencies, and it also goes out for public
comment, including villagers who commented on it.
So that is an important aspect. We discuss the oil spill
plan in the villages with the village residents.
Environmental groups can also comment on it.
Anybody that wishes to comment on it is able to see
it and provide comments on it.
Richard Heaton: Obviously we are always looking to
improve the plans that we have. The nature of the
operation in Greenland is clearly very seasonal, so
every time that we have a new operation then we will
have to re-submit the plan with any updates that we
have made at that stage. So the next time we become
operational in Greenland, we will look at that
particular area of operation that we are working in and
the plan will be made so that it is in line with the
local conditions there because each place is slightly
different, in terms of who the contact people would
be, in terms of the response and, indeed, potentially
the sorts of equipment, where the location of the
equipment would be, to make sure that that is taken
into account, and any learnings from what is going on
around the world with other operations too. In that
sense, obviously the companies collaborate with
specialist organisations, like OSRL and industry
bodies.

Q187 Peter Aldous: You do pursue the same policies
from country to country? You don’t say, “Oh the
Americans have a tougher regime than it is in
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Greenland and, therefore, we can be less robust in
Greenland”? You do pursue the same policies
globally?
Richard Heaton: We do.
Peter Velez: Yes.

Q188 Caroline Lucas: I just want to take Mr Heaton
back to the Cairn’s spill response plan. Can we just
get on the record that—I think it is right to say—the
drilling began on 1 June 2010, but the oil spill release
plan wasn’t published until 15 August 2011? Is that
right?
Richard Heaton: The precise dates I could not
actually recall in the back of my head, but generally
speaking that is correct.

Q189 Caroline Lucas: So what accounts for that?
Could you just tell us a bit more about what accounts
for that today because, as I understand it, it wasn’t
Cairn itself that published it, when it was finally
published, it was the Greenland Government?
Richard Heaton: That is correct.

Q190 Caroline Lucas: I don’t understand why there
was such resistance for the 15 months beforehand, and
how we would have any reassurance that, in the
future, drilling would not happen when there wasn’t
an oil spill plan that was in the public domain.
Richard Heaton: Well, the decision actually rests with
the Government because it isn’t our document to
release. It is actually—

Q191 Caroline Lucas: Were you encouraging the
Greenland Government to publish it before you did?
Richard Heaton: We were happy for them to do it.

Q192 Caroline Lucas: Were you encouraging them
to because you were obviously under pressure, and if
it was up to them to decide were you encouraging
them to make that public?
Richard Heaton: We were working, as we always do,
with the Government to make sure that they were
doing the right thing. It is their decision.

Q193 Caroline Lucas: So you were encouraging
them?
Richard Heaton: We were working with them all the
time to make sure that they could—

Q194 Caroline Lucas: I want to know whether you
think there is a responsibility for the oil response plan
to be out there at the beginning of the time when the
oil drilling starts because, if an accident happens, the
fact that it has not been in the public domain is an
issue.
Richard Heaton: The important thing is that the oil
spill response plan contains a lot of information,
which the Governments themselves are keen to make
sure that that is the right thing to release. There is a
lot of information there, in terms of contact numbers,
and what have you, that they are not always keen to
release too early. It is their decision, therefore, as to
when to publish that. The fact is that it has to be there
and it has to be in place, and that is stipulated in the

regulations that we work to, whether it be in
Greenland or elsewhere.

Q195 Caroline Lucas: I suppose public opinion
might be just a bit more reassured if they could see
that it was in place, rather than have yours or anybody
else’s assurance that it was. But let me move on to
Shell because, as I understand it, your worst-case
scenario model looks at a potential spill between
around 7 August and 6 September, which only relates
really to a summer spill scenario. Why is that the
case? Are you assuming that a spill is impossible
after September?
Peter Velez: No. I will address that question. To help
put it in context, our oil spill plan is a plan for our
whole drilling operation, which goes from the middle
of July to the end of October. Essentially in the spill
plan you have to model certain scenarios, and we
essentially had to put the scenarios that the federal
government agencies and the State of Alaska asked us
to put. We have run multiple scenarios and we shared
that with them. The Chukchi plan is over 400 pages
in length. If you start putting scenarios for every day,
the plan becomes unbearable.

Q196 Caroline Lucas: Would you acknowledge that
the later you go in the year for that, for example, an
October spill is more likely to be difficult to clean up
than a June spill, because you have more ice, the
weather is getting worse, the accessibility is worse.
Peter Velez: Not necessarily. When you look at it, the
ice and some of the conditions at times may provide
you with some assistance in responding to an oil spill,
in the unlikely event that you have an oil spill. You
have to remember there are many things up there also,
that people try to sometimes focus on one or two
things that are negative but there are a lot of things
up there that are also very positive. For example,
during the time that we are meant to be drilling, there
are a good number of days when the visibility is going
to be essentially 24 hours of daylight, so we can
operate around the clock if we have to do our
response. I have been in many parts of the world. I
have been in the North Sea multiple times, and I can
tell you the seas and the waves are a lot milder
compared to seas that I have been in the North Sea.

Q197 Caroline Lucas: Are you confident that within
your scenarios, you have modelled the worst-case
scenarios?
Peter Velez: Yes. We have modelled the worst-case
scenario, and I want to also—

Q198 Caroline Lucas: What does that look like?
Peter Velez: The worst-case scenario is a well control
incident, and the way that that worst-case scenario is
developed is that there is a calculation, which has
been approved by the federal government, and we
have to do that calculation. It has also been reviewed
by the Society of Petroleum Engineers, which is a
global organisation of petroleum engineers. So that
procedure has been already reviewed and approved by
the Government. What we do, as part of our plan, is
that our exploration plan is submitted to the Bureau
of Safety and Environmental Enforcement, we do our
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calculation and there are many factors that go into it:
the porosity of the rock that you are drilling though,
the mud weight, the depth of the well, the pressures
that you are going to encounter. You plug in all those
parameters and you come up with a number. The
Bureau of Safety, Environment and Enforcement, their
own petroleum engineers also do a separate
calculation of that to confirm our numbers, and if
there is a disagreement then those disagreements have
to be resolved. But that final worst-case scenario
number is as approved by the federal government. It
is not our number. They have to approve that number,
and they have experts in their staff that are very
knowledgeable. They have drilling engineers,
petroleum engineers, reservoir engineers who are
involved in that calculation the same way that our
engineers do that. So it is a number that has to be
approved by them. It is not a number that we just put
on the table.

Q199 Caroline Lucas: Can I come back and look, in
particular, at the techniques that oil companies are
using or plan to use to clean up an oil spill, because
we have had evidence put before us that would
suggest that they won’t be effective in Arctic
conditions or that they could, in themselves, cause
further environmental damage. What research have
you done to prove that the techniques that you are
looking at using in a worst-case scenario would
actually work in the Arctic?
Peter Velez: A very good question. We have done
much work. In 2010, we completed the oil spill
response in a joint industry project, which was a
consortium of six companies and the work was led by
the Norwegian Research Institute called SINTEF. It
also included government agencies, like the
Norwegian Government. At that time it was the
Minerals Management Service that was involved in
the research project and the Swedish Government and
others were involved in this.
This was a four-year research project to continue
advancing, in which we did test both at the small scale
in the lab, lesser scale in tanks, and then large scales
in field experiments in Svalbard. There we tested
mechanical equipment. We did in-situ burning. We did
dispersant application. All of the data has been
released by the industry—

Q200 Caroline Lucas: I have seen some of it and it
says things like, “Oil that has weathered more than
six days in field conditions was unignitable and
unrecoverable with mechanical devices”. It says that
“In-situ burning was only a viable option for
approximately five days after oil is spilled and that it
is not effective at all in 30% to 70% of ice
conditions”. In other words, what the JIP research
appears to demonstrate is precisely that neither
mechanical recovery nor in-situ burning will be
effective in the situation of an Arctic spill.
Peter Velez: Let me further explain that and clarify it.
You have to look and you have to have as many tools
as possible when you respond to a spill. You touched
on three of the tools: mechanical recovery, dispersants
and in-situ burning. We have looked at all of those for
our operations, and we always want to at least make

sure we have one of those tools available. We feel
very confident that in the weather conditions, and in
the time that we are going to be drilling out there, that
we are going to have it. Again we are going to be
drilling out there during the open water season, mid
July to the end of October. In the Chukchi Sea, to
further answer part of your prior question, we are
going to stop drilling through hydrocarbon zones by
24 September. That was a condition of the permit that
was issued by the Bureau of Safety, Environment and
Enforcement. So by 24 September, we will need to
discontinue drilling through any hydrocarbon pay
zones. Now we are also doing—
Caroline Lucas: Are you also—
Peter Velez: If you could give me one more minute, I
would appreciate it. Right now there is another joint
industry project that was started last May. That is
again another multi-million project, over US$20
million. It is being administered by the International
Oil & Gas Producers, and it is an oil spill response
where we are even looking at further technologies for
oil spill response. There is a lot of work that is
ongoing. There is a lot of work that has taken place
that is fully documented. It has been issued in reports
and peer reviewed by people that are very
knowledgeable about oil spill response, the science
and academia.

Q201 Caroline Lucas: I am sorry to press you, but
we have established that JIP says mechanical recovery
is not going to be possible there. In-situ burning is
going to be difficult as well. I know that you have
been looking at capping and containment systems but,
as I understand it, you have not tested that in icy
conditions. Why hasn’t that been tested in icy
conditions?
Peter Velez: We are going to have a capping and
containment system that is going to be at the North
Slope between the two drilling sites that we have
available. We are—

Q202 Caroline Lucas: Have you tested it in icy
conditions?
Peter Velez: We are finishing the construction of that
system, and we are going to be doing some tests
during the months of April and May. Then it is going
to be located out there. That system will be tested
under conditions that essentially will show us. I have
been involved in use of containment systems over the
years for pipeline repairs and other activities, and I
can tell you—as my personal opinion, and from a lot
of experience that I have—I much prefer to install a
cap and kill system or a containment system, in 150
feet of water or less than in 5,000 feet of water. You
have to depend on remotely operated vehicles and you
are working essentially over a kilometre in deep water.
It can be done in 150 feet of water. You can even use
divers to do some of this work, so it is a lot easier.

Q203 Zac Goldsmith: If I can, I just want to pick up
briefly two points that you made that certainly don’t
fill me with much confidence. Your submission says
you are developing a capping system, but—and we
can check that—in 2009 and 2010, Shell ruled out
subsea well capping. I am just wondering, if it wasn’t
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appropriate then why is it appropriate now? Before
you answer that, I have a second point that goes back
to the point that Caroline was making in relation to
in-situ burning. I understand that Shell’s view is that
this would be effective in 70% to 90% ice cover,
whereas I believe Cairn think that it would only be
effective, as Caroline said—I don’t know who she was
quoting—at more than 30% of sea ice coverage. There
is a massive discrepancy there, both in terms of your
two companies’ positions on the possibilities of in-
situ burning, but also within Shell itself in relation to
sea capping, so it would be useful if you could explain
how we could have so many divergent opinions in the
same sector and even in the same company.
Peter Velez: Okay. Within Shell, in 2008 and 2009
that was pre Macondo, pre Deepwater Horizon.
Shortly thereafter, we were one of the founding
companies that formed the Marine Well Containment
Corporation, which essentially invested $1 billion in
setting up a cap and killing containment system for the
United States. For Alaska, we also quickly determined
shortly thereafter that that was another mitigation or
prevention feature that we wanted to add. At that time
we made a commitment—it was to the MMS, which
is now the Bureau of Safety and Environmental
Enforcement—that we were going to have our own
system for the Arctic, and we are following through
with that commitment and we have incorporated it
into our procedures. Again that is a learning that we
had, and we were one of the leaders in the industry in
the development of the system there and also in the
development of the systems that are being done for
the rest of the globe, essentially, as part of the
International Oil & Gas Producers and OSRL, which
is Oil Spill Response Limited located here in the UK.

Q204 Zac Goldsmith: You can see where we are
going with this?
Peter Velez: Yes. So can I answer your second
question before I forget?
Chair: Can I just bring in—
Zac Goldsmith: Actually, I wouldn’t mind hearing
the second answer.
Chair: Okay.
Peter Velez: Let me do that before I lose my train of
thought. The second part, you asked a very valid
question on in-situ burning over 30% ice. What
happens during in-situ burning, and I have been
involved in those operations, you typically have to use
an in-situ burn boom in open water. It is a specialised
boom that has either specialised seals and materials
on it, or it is water cooled. When you start getting into
more ice, because the ice itself acts as a boom and
contains the oil in between the ice itself and the funnel
set, you may not even need to put a boom because the
oil will thicken. If you go into the SINTEF website,
which I mentioned to Mrs Lucas, there is also a video
on there and it clearly shows you that experiments
were done at Svalbard with higher concentrations of
ice. You can look at the video and see the oil being
burned and the efficiency of how it was burned, and
there were multiple burns that were done.

Q205 Zac Goldsmith: Just before we move onto the
next point, it would be useful to hear from Mr Heaton

in relation to the in-situ burning. The submission we
have suggests you attach very much less faith to this
method than Shell. The difference is between 70% and
90%, whereas your company is talking about 30% sea
ice coverage. Can you comment on that before we
move on?
Richard Heaton: It comes back a little bit to the same
point that Peter is making and maybe there is a little
misunderstanding of what is in our document. As I
understand it, in sea states up to 30% ice then the
booms are easily deployable, and so up to that point
you are able to corral the oil and make it available for
in-situ burning by bringing it together. Above that, the
ice itself acts as the means of entraining it. Once you
get above 70%, then essentially the ice itself is acting
as a very large boom.
Peter Velez: In fact I have one more comment,
because I think it is relevant to what you are asking.
Typically when you are working in a temperate
environment or warm environments, your capability
to say, for example, burn oil lasts maybe about two
days. When we are working on these cooler
environments, one of the advantages that we have is
that you have less evaporation of the oil, less of the
volatiles, the lightings, flashing off. Therefore, your
window of opportunity is more like five, seven days,
so your opportunity to burn the oil before it absorbs
more water is much larger, which is an advantage. So
it is one of those pluses that we see.

Q206 Zac Goldsmith: I am going to continue the
line of discussion again that Caroline started looking
at some of these other methods, because both Shell
and Cairn’s plans contain information about the time
it takes to drill a relief well in the event of a blowout.
I am looking at the estimates that it can take 34 days
to drill a relief well. Shell puts it at 38 days. But BP
took 85 days to drill a relief well for the Macondo
burn, so it will be useful again to know why would
you be in so much of a stronger position than BP was?
Peter Velez: A deepwater well like Deepwater
Horizon Macondo is a well that is drilling in 5,000
feet of water down to over 18,000 feet. You typically
have about seven or eight casing strings of pipe, so it
is pipe you draw to a certain depth or a certain mud
weight and then you have to set casing. You go to the
next depth with a certain mud weight and you have to
set casing and go forwards. It is almost like a
telescope that you expand.
In deep water, these wells take typically 90 days or
more to drill. There are wells in deep water that have
taken up to six months sometimes to drill—and these
are 18,000 foot depth wells. The wells that we are
drilling in the Arctic are 8,000 to 10,000 foot wells.
Lower pressure, much lower mud weights and we
typically have, at most, three casing strings, so you
only have three casing strings.
What happens when you go to drill a relief well is
that you do not have to run logs, the electronic logs
to see where you are going to set casing, and so on,
because you have already drilled the hole that caused
the well control problems. You have a lot more
knowledge, so you are able to move on a quicker basis
to drill a relief well than if you are drilling the initial
hole.
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Q207 Zac Goldsmith: Just to be clear, are your
assessments based on the assumption that it would be
the rig itself, the effective rig that would host this new
relief well process?
Peter Velez: We have two options of rigs, so that is a
great question. The first option is the rig itself that we
would use either in the Chukchi or the Beaufort. It
has a very quick disconnect system, so in less than a
minute it can leave the location and essentially get off
location. So our primary means of drilling the well is
going to be to use the drilling rig that was there. We
have a second blowout preventer set with a rig. We
also have a second set of casing and a second set of
drill pipe that comes with each of those rigs, so we
don’t have to wait for other equipment to come.
In addition, if we had a problem at one location, we
would immediately stop operations at the other
location, temporarily put the plugs into that well and
start moving that second rig over to the first location.
We made that commitment to the federal government
and that is our plan. The first rig that is there, in the
unlikely event that something happens to it, we have
the second rig that we can bring in, and for both rigs
we have back up equipment that we will be carrying
and having available up there, plus we also have a
cap and contain system up there. The cap and contain
system will also be immediately mobilised within a
few days, and we will start installing and working that
part of it.

Q208 Zac Goldsmith: We have a quote here in some
evidence that was submitted. The Pew Trust has said
that there isn't any evidence, anywhere in the world in
history, where a rig involved in a catastrophic well
blowout was able to drill its own relief well. Do you
agree with that?
Peter Velez: I respectfully disagree with that
statement. The rig itself is capable of moving off very
quickly, and the equipment that we have as backup
equipment can be used. We have gone through that—

Q209 Zac Goldsmith: After the session, would you
be able to provide us with clear evidence that this is
technically possible, drawing ideally on some case
studies?
Peter Velez: Yes. What I would add is that that is also
part of the review process of the exploration plan by
the Bureau of Safety, Environment and Enforcement,
so they have reviewed that procedure and that is part
of their approval process of the exploration plan.
Chair: I think Cairn just want to talk about
dispersants.

Q210 Zac Goldsmith: It is linked, so let me just ask
a question before we come to that because there are
various other mechanisms here. I mean Cairn, for
example, your plans include cutting chunks out of ice,
the polluted ice, and melting them in heated
warehouses. Given the scale of what we would be
looking at, it almost doesn’t merit comment, but it just
seems to me that all the mechanisms that have been
put forward—whether it is caps, whether it is the
relief wells, the ability for the affected rig to do that
kind of operation, whether it is this cutting out of

polluted ice that we have just heard, whether it is in-
situ burning—this is very, very unsure science, which
is why we have had such a variance, such a divergence
of opinion, even within the sector. It doesn’t seem to
me that there is anything really that the industry has
said in its submission, or today, to reassure people—
including shareholders, who stand to lose
financially—that you are in any way positioned to
handle an emergency. It is all guesswork. It is very
hard to see a more positive spin on it, given all the
evidence that has been sent. That is a statement not
a question.
Richard Heaton: I think, taken individually and out
of context, it maybe makes it sound one thing. But the
truth is that we have to have a whole array of methods
at our disposal, which are set out in the oil spill
response plans, to deal with a whole range of sizes of
spills. Clearly some techniques are very much more
applicable to a set of conditions that we find ourselves
in than they are to others, so every method that is
shown there could be of use at some stage. You would
have to choose what is most appropriate for the spill
that you have at the time. There are many, many
factors that will affect that, including the size of the
spill, the nature of the fluids involved in the spill, the
weather at the time, the sea state, the ice state and
where exactly it is, relative to equipment and
facilities. I think we would say that our plans have
been scrutinised by the experts around the world, and
various Governments. They are plans that are robust
because they have the multiple solutions for spill
response, and that is the same in the Arctic as it is in
other places around the world.

Q211 Zac Goldsmith: I will make one more point.
Again, I suppose I am just adding to what seems to
be a very uncertain case. I have a quote from Admiral
Robert Papp Junior. He is a senior official at the US
Coastguard, and he said, “There is nothing up there—
the Arctic—to operate from at present. No way we
could deploy several thousand people as we did in the
Deepwater Horizon spill”. So the response to the Gulf
of Mexico spill involved, I am told, 6,500 vessels and
tens of thousands of personnel. What can you say to
contradict the view of the US Coastguard? If you
needed to get 6,500 ships and 50,000 people to mount
a response, how on earth are you going to be able to
do that?
Peter Velez: I would be glad to answer that. To clarify,
Commandant Papp is a top official in the United
States Coast Guard, so he is the top person in the
United States Coast Guard. If you look at further
statements that he has made, his agency has carefully
reviewed and scrutinised the plans and he has made
subsequent statements that essentially state that, based
on the Coast Guard’s review of the Shell Oil spill
response plan, they feel confident that we have the
equipment and the capability to respond to a spill. As
the operator of the well, we are required to have all
the oil spill response equipment to respond to a spill
that meets the criteria of the spill up there. If we had
an unlikely oil spill related to a well control event, it
would be completely different than what happened in
the Gulf of Mexico, so you cannot expect that you are
going to need to have the resources that they had in
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the Gulf of Mexico, and when you read “6,500
vessels” that included small vessels, canoes and things
like that that were part of it.
You have to understand the issue, and if you look at
further comments that have been made by Admiral
Papp it was very clear, and they are going to have
some assets up there. The Coast Guard will have a
cutter up in Alaska, along with personnel up in the
Barrow area and near the drilling operations during
the drilling season this year, and they have made that
commitment already.

Q212 Mark Lazarowicz: How far and how far
would you rely on the state, the federal authorities or
the Coastguard to assist you in the event of an oil
spill? How far would you expect?
Peter Velez: We have to have all the equipment, all
the personnel and all the contracts in place to respond
as the operator. That is required by the Oil Pollution
Act of 1990, and the regulations state that the operator
is responsible for putting in all the equipment. The
way that the Coast Guard comes in, the State of
Alaska comes in, and the North Slope Borough, is that
if you have an incident, in the unlikely event of a spill,
you form what is called in the United States an
Incident Command System. The Incident Command
System is led by an Incident Commander and a unified
command, which includes a senior member of the
Coast Guard, typically at admiral or captain level,
somebody from the State of Alaska and somebody
from the North Slope Borough. Those three, along
with the responsible party, which is the Shell Incident
Commander, are the four reviewing the operation and
making the decisions on the oil spill response
operations that are taking place. But all the equipment
itself has to be provided by the operator. We have to
provide it and, as I said, we have dedicated equipment
up there, along with the crews and the trained
personnel that practice all the time.

Q213 Mark Lazarowicz: My reason for asking that
was in the event of further developments off
Greenland, would the Greenland Government—this is
for Mr Heaton—have that kind of capacity to respond
in the same way as the US and Alaskan authorities?
Richard Heaton: I think the Greenland Government
is able to draw on the Danish Government, and in fact
relies heavily upon the Danish Government to supply,
as they have done, coastguard ships for helping out
in our operation. We have run our operations out of
Peterhead and the North Sea, so there is a huge
amount of ability from the North Sea operational
centres to be able to assist in Greenland too, if need
be.

Q214 Mark Lazarowicz: It is quite a way from
northern Greenland, isn’t it?
Richard Heaton: In terms of sailing time, it is
actually about 12 days.

Q215 Zac Goldsmith: My very final question. It has
been suggested that Shell have been lobbying the
Canadian Government to drop its requirement to drill
relief wells at the same time as the main well. Is that
accurate?

Robert Blaauw: I don’t think that is accurate. The
NEB review has kind of offered for companies to
come forward—

Q216 Chair: So kind of; can you clarify “kind of”?
Robert Blaauw: Sorry?
Chair: Did you say “kind of”? I misheard what you
said. I thought you said “has kind of”. Perhaps I just
misheard, sorry.
Robert Blaauw: Okay, sorry. They have offered to
companies to come forward with alternatives that
provide the same risk cover as the subsea relief well,
like for instance capping. That case was made by the
trade association in Canada. Shell has no operations
in Arctic offshore Canada. It has been an observer and
it has not made that claim.

Q217 Zac Goldsmith: You support the Canadian
Government’s position at the moment, the current
requirement to drill both at the same time? Formally
and on the record, you support that position. You are
not lobbying to have those—
Robert Blaauw: We support the position as it is. As
we don’t have operations there, we have no other
point to make on that requirement.
Chair: Thank you. Caroline wants to return to
dispersants.

Q218 Caroline Lucas: Before I return to dispersants,
can I just be clear about one thing that you were
saying about the subsea capping system. Can I be
really clear that you said that you are building it to be
ready for the 2012 drilling season in Alaska, but can
you clarify whether it will actually be tested in icy
conditions?
Peter Velez: The thing is that there are no icy
conditions during the season that we are going to be
drilling.

Q219 Caroline Lucas: In which case, does it not
make sense to not drill until you have been able to
test your response equipment in icy conditions to
know that it is going to work? The worry, you will
understand, is that if you are drilling now, without
knowing whether your subsea cap is going to work or
not, then if it doesn’t we have a real problem.
Peter Velez: My opinion on that is, no, the system is
essentially a mechanical system. We are going to do
testing in open water season. It is going to be the test,
and all the work that we do is going to be witnessed
and there are going to be representatives from the
Bureau of Safety, Environment and Enforcement.

Q220 Caroline Lucas: But the issue of doing it in
ice is really crucial; knowing that it works in icy
conditions is crucial, so would it not be prudent to
postpone drilling until you know that you have a
mechanism that will definitely work in icy conditions?
Peter Velez: My answer to that is I respectfully
disagree. The system can be tested, just like any other
system and we can prove that it works.

Q221 Caroline Lucas: But over the Deepwater
Horizon tragedy, essentially, we saw so many times
that this cap just did not work for various reasons.



cobber Pack: U PL: COE1 [E] Processed: [14-09-2012 15:02] Job: 018374 Unit: PG04
Source: /MILES/PKU/INPUT/018374/018374_o004_th_HC 1739-iv (CORRECTED).xml

Ev 56 Environmental Audit Committee: Evidence

14 March 2012 Richard Heaton, Peter Velez and Robert Blaauw

How are we going to have any confidence that the cap
that you are building will work when we haven’t
tested it in some of the conditions that it is likely to
be in?
Peter Velez: Because we are going to be testing this
cap with the type of equipment that we are going to
be using, we feel very confident that it will work—

Q222 Caroline Lucas: But not in icy conditions.
Peter Velez: Well, we will also have ice management
vessels. As part of our operations, we have an ice
management fleet that is able to manage and move the
ice or break the ice if necessary around our location,
in case it is needed. The equipment that we have is
ice class vessels. We have ice class tugs, ice class
breakers, ice class oil spill response vessels, so these
vessels are capable of operating in ice conditions, and
with the capacity and the capability that they have, if
we needed essentially to break the ice, it doesn’t
impact that, because keep in mind that that capping
system and containment system goes near the sea
floor. There is no ice in 150 feet of water sitting down
there or where this equipment goes. So essentially we
will have access there if we have to have access, but
we will not be drilling during the time that there is ice
at the location. We have to move off the location.

Q223 Caroline Lucas: Let me come to the
dispersants, because again this was one of the
examples where there were different analogies coming
from different places. So Cairns say that dispersant
effectiveness will decrease as the viscosity of oil
increases. In other words, that it is going to be more
difficult in Arctic temperatures. An organisation called
Platform says that the use of chemical dispersants is
all but impossible under ice. I wonder what Shell’s
view is of that?
Peter Velez: I will not apply dispersants under ice. I
don’t think anybody would tell you that. So I agree
with whoever you are quoting that said that you do
not want to apply dispersants under ice. But
dispersants can be applied in cold weather. We have
done tests as part of the dispersant. Part of the joint
industry project that was done with SINTEF, that joint
industry project where they are doing further work.
The Bureau of Safety and Environmental Enforcement
has also done their own studies, which are also
available from their website, that show that
dispersants are also effective in cold water. As a
matter of fact, I saw an example yesterday over at the
Interspill Conference in Excel. There were a couple
of papers presented on the effectiveness of dispersants
in cold water by Norwegian scientists, and again it is
confirming the data that has been out there. These
papers are published. They are peer reviewed, and
they are done by knowledgeable people with a lot of
experience. I would say I would not apply dispersants
if you have complete ice coverage. I don’t think I will
challenge that because I don’t challenge it, but there
are different mechanisms to apply dispersants by
either vessel or aircraft—

Q224 Caroline Lucas: Does Cairn agree with this
analysis?

Richard Heaton: We certainly have dispersants as
part of our plans, so—

Q225 Caroline Lucas: Your position, as I understand
it, is that you acknowledge that in icy conditions they
are much less effective, which seems to be the
opposite from what Shell are telling us.
Richard Heaton: I think there are different sorts of
dispersants and, potentially, the industry is developing
new techniques all the time.

Q226 Zac Goldsmith: But if you are working in icy
conditions, you are obviously likely to use the best
possible dispersant available on the market at the time
in those conditions. Your position is that it is much
more difficult to use even the best dispersants
available, in icy conditions. Shell is saying, as I
understand it, that it is equally possible to use them.
Richard Heaton: No. They are possible to use.

Q227 Caroline Lucas: Are they more difficult to use
in icy conditions?
Richard Heaton: Than in very warm conditions, it is
slightly less effective but it is still effective otherwise
we wouldn’t be using them.

Q228 Dr Whitehead: The companies drilling and
prospecting are clearly competing for business. To
what extent are you actually sharing best practice on
environmentally sensitive drilling and responding to
spills and so on? Is there a particular forum through
which this is done or is that done on an informal
basis?
Peter Velez: I will answer first, if you don’t mind.
Essentially the way that I look at it, we compete with
other companies on information, on getting licences,
on reservoir interpretation, seismic interpretation.
When we are looking at the safety of our workers, the
public and our employees, or protection of the
environment, I do not compete in that area. So all the
information that we have we make available to others.
We are working right now on this joint industry
project, this new one. I am the chairperson of the
executive committee for this multimillion dollar
global oil spill response in the Arctic, a joint industry
project. We share information. I made a presentation
yesterday at Excel, at Excel’s conference centre, on
the project itself. We share information and we plan
to share information as we go on, and we share with
the Governments also and the public. So it is an area
that we feel is for advancement and we are looking
for new ideas.
The advantage that we also have is that it brings all
the experts from around the world, so we have
companies from around the world, scientists from
around the world, working on these projects that are
the best available out there. Therefore, you have the
best minds together working on these projects,
including academics that bring their knowledge and
experience into it. So to my mind the bottom line is
to me it is a non-competitive area, and in Shell I have
the full liberty to share information with other
companies and operators at any time.
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Q229 Dr Whitehead: So the information coming
from Macondo, the lessons learned from that, for
example, Cairns, you state in your written evidence to
us you have reviewed the plan programme to ensure
that any lessons learned from the Gulf of Mexico are
captured. I think you put a list of seven things of a
programme put in place. How many of those were you
not doing before Macondo? How many of those things
arose from the lessons learned from that episode?
Richard Heaton: The majority of the processes that
we have in place were indeed already in place. We
reviewed our plans and strengthened them as a result.
I think that there are many, many differences between
the way that we approached it, in terms of we were
already working with a dual rig strategy in Greenland,
so that we were always drilling with two rigs. Our
blowout preventers had a great many more degrees of
redundancy, in terms of how many rams were
available and how many separate independent systems
were available to be able to operate those rams. We
already had a more rigorous testing programme for
those rams, but we made it yet even more rigorous.
So I think a number of agencies looked at our
preventative plans, our drilling plans—including
independent consultants. They came to the conclusion
that our plans were well ahead of any regulations that
were in place. For the United States, where the
Macondo accident happened, the degree of rigour that
we worked to in Greenland was already a long, long
way ahead of that that was applied for that particular
incident in the Gulf of Mexico, so we were already
well ahead of that. We put yet further enhancement on
that on our own operations, so went even further than
we had already gone.

Q230 Dr Whitehead: Would that have arisen from
the result of, say, industry sharing so that you were
informed by best practice—
Richard Heaton: Indeed so. BP have shared and been
a part of sharing lessons learned from that incident
and other incidents, and I fully support Shell. We
work together. Shell are operating as part of a group

of companies at the moment in Greenland, which
includes ourselves, to do work on gathering
information on behalf of the whole industry, because
it is more cost effective to gather it together, and we
do share that information. In areas where it is of
benefit for safety, and safe and prudent operations, the
industry is very collaborative, and obviously there are
areas of competition too. But we work in joint
ventures as well a lot of the time where we share
information, even on the other aspects too.

Q231 Mark Lazarowicz: You mentioned the
difference between the Macondo incident and the
procedures in Greenland. We discussed the regimes
mainly in Alaska, USA, Greenland and in Canada: are
there any major differences in the approach taken in
those three jurisdictions as far as dealing with possible
spills and control exploration is concerned?
Peter Velez: On the oil response part you have to have
different equipment, so equipment that works in deep
water. Some of it is similar, for example, if you apply
dispersants or burn, but when you are working in cold
weather conditions or in shallow water you have to
have different equipment, not only drilling equipment
but also your capping equipment and your oil spill
response equipment.
Mark Lazarowicz: I meant between the three
jurisdictions in the Arctic—
Peter Velez: Oh in the Arctic sorry, okay.
Mark Lazarowicz: Are there major differences
between the regimes that operate there in the three
states?
Peter Velez: For example, between Greenland and
Arctic Alaska, Arctic Greenland and Arctic Alaska are
one of the—
Chair: Okay. Well, at this stage we do have the
Division Bell, which we were expecting. We are going
to have to curtail our session. We have almost reached
the end, so I would like to bring it to an end here. Just
to say that we very much look forward to receiving
the further written submissions, which you undertook
to give us. On behalf of the Committee, I thank you
very much indeed for your attendance this afternoon.
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Witness: Charles Emmerson, Senior Research Fellow, Chatham House, gave evidence.

Q232 Chair: A very good afternoon to you, Mr
Emmerson. Thank you very much indeed for coming
along. We are undertaking this inquiry into the Arctic
and it is taking us quite a few different sessions. We
are trying to get different angles and different
perspectives. We are very grateful indeed to you for
coming along this afternoon to give us the Chatham
House perspective. Before we start our session this
afternoon—and I will say this, both to you and to the
witnesses who follow—we are looking to end our
proceedings just after 4.00pm, so that might be helpful
in terms of the timing. By way of an initial question
to you, it would be really enlightening if you could
give us your version of the politics of all of this, the
politics of the opening up of the Arctic, the risks and
the opportunities and the political landscape.
Charles Emmerson: Let me briefly lay out what I
believe to be the salient political issues. I will start off
with the international politics, but it is worth pointing
out that, when it comes to a lot of issues regarding
oil and gas development, a lot of the politics is not
international politics. A lot of the politics will be
domestic politics within the various states of the
Arctic.
At the international level, it is worth pointing out
initially that the international politics of the Arctic is
broadly co-operative. That is a very important point
to make. We have the Arctic Council, which is in a
sense the premier governance body in the Arctic. All
the eight Arctic states are members of that
organisation and, of course, the United Kingdom and
various others are observers. That is one locus of
agreement. Then there is more or less agreement
around the legal framework; the UN Convention on
the Law of the Sea, to which all the Arctic member
states are signed up members with the standout
exception of the United States. Nonetheless, the US
recognises that legal framework as having the force of
customary international law. More than this, on
several occasions the Arctic states have got together—
partly to counter those who would suggest that there
is a legal vacuum in the Arctic—and restated publicly
their commitment and adherence to the norms of
international law in settling any disputes. That is
partly a way of deflecting calls for
internationalisation.
I am not trying to say that there are no political issues
in the Arctic; of course there are. There are areas of
current and future potential disagreement. There are

Caroline Lucas
Caroline Nokes
Mr Mark Spencer
Paul Uppal
Dr Alan Whitehead
Simon Wright

security challenges and risks. There are areas of legal
uncertainty. There is a risk that geopolitical issues
outside the Arctic will perhaps play out within the
Arctic. There have been in the past some differences
between the Arctic states on the correct format for
their meetings: should the Arctic coastal states get
together, the A5; should everything be discussed
among the eight Arctic states? There can be
disagreements on that.

Q233 Chair: Could you give us a little bit of a
flavour of where some of the tensions might be?
Charles Emmerson: On which point exactly?
Chair: In terms of the different states where you feel
there might be issues that need to be flagged up.
Charles Emmerson: In terms of diplomatic and
security issues, there is a nest of issues around the
Law of the Sea, around the status of various
waterways. For example, the Northwest Passage or the
Northern Sea Route, there is a disagreement between
states (including non-Arctic states) on the legal status
of those waterways. Another example would be the
Svalbard archipelago, which is north of Norway.
There is a disagreement about the extent to which the
Spitsbergen Treaty applies to the waters and
continental shelf around that archipelago. These are
areas where there is a degree of disagreement, but the
point I really want to come back to is that the states
have a capacity to resolve these issues. Indeed, they
have a willingness to resolve these issues. In terms
of thinking about the longer-term dynamics of Arctic
politics that is a very encouraging fact and makes the
Arctic very, very different from, say, the South China
Sea or other areas where there may be areas of legal
uncertainty or disagreement.

Q234 Chair: I want to ask as well about the issues
that might come to the fore, which are separate from
the Arctic, which other interested countries might
have and which would be put into the spotlight as a
result of issues about the Arctic. Do you have any
comments on that?
Charles Emmerson: There are two sets of issues. One
is that you have potential user states of the Arctic, for
example, states that have a great interest in shipping.
The question of whether the Northern Sea Route
across the top of Russia is an international strait
governed by one set of rules or whether it is an
internal waterway governed by another set of rules, is
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an important question for those states—indeed, they
are corporate actors—who might seek to use that
waterway in the future. That is one set of issues where
states outside the Arctic will have an interest, a very
direct and clear interest, in how these issues play out.

Q235 Chair: Okay, and perhaps just comment on
China and Norway as an issue.
Charles Emmerson: In the Arctic, something new is
happening every week. In the last couple of weeks we
have seen the Chinese Premier on a trip to Iceland and
to Sweden, missing out Norway in between. China is
a state that is interested in becoming a permanent
observer in the Arctic Council. It did not visit Norway.
There has been lots of speculation about why that
might be. One reason possibly is because there is
disagreement over how Norway could or should
respond to the award of the Nobel Prize to Liu Xiabo,
and the relationship there is perhaps somewhat tense.
There are a number of states outside the Arctic that
want to have a seat at the table, albeit a seat not on
the central table but a seat on the outer table as
observers rather than as voting members of the
Arctic Council.

Q236 Caroline Lucas: Just a quick follow-up. You
were talking about security and sounding quite
reassuring in terms of co-operation being the chosen
method of resolving any issues there. But I wonder if
you could comment on something that I picked up,
which was that Canada has carried out military
exercises in the Arctic and apparently is in the process
of spending $25 billion on 23 new Arctic warships.
That is how it is put. Is that something that we need
to be worried about or is that an overstatement of the
fact?
Charles Emmerson: Let me give a counter-example.
In Canada also earlier this year the Chiefs of Defence
of the various Arctic countries got together for the
first time. My concern is not about increased military
infrastructure in the Arctic. It is much more about this
being misunderstood or misinterpreted by other Arctic
states. I believe that is a much greater concern. If one
is talking about a greater presence in the Arctic, ships
that are capable of going into the Arctic, I do not
think that is in itself something to worry about. I think
greater surveillance of the Arctic, which often is done
by bodies that are associated in some way with the
military—for example, the Coastguard—I do not view
that as being a worrying thing, particularly in the light
of the discussions between diplomats and, indeed, the
militaries increasingly talking to one another. That
does not exclude the possibility that a dispute far
outside the Arctic, a dispute between, I don’t know,
Russia and NATO, say, were it to evolve in a certain
way there might be some knock-on impact within the
Arctic. But I think the Arctic as a cause of conflict in
itself is a pretty unlikely scenario.

Q237 Peter Aldous: As an observer at Arctic
Council meetings, in what ways can the UK
Government exert an influence on Arctic matters? Is
there a concern that, as more countries rush to get a
seat at this outer table, our ability to influence through
the Arctic Council meetings lessens?

Charles Emmerson: That would be a concern not just
for the UK but for the Arctic states themselves. There
are obviously two different ways of looking at this.
One is to say other countries, such as China, are going
to exert political influence in one way or another,
perhaps bilaterally. They are not in the Arctic Council;
therefore, better to have them inside the room. The
other, of course, is that they will somehow dilute the
influence of other countries. For the UK, the key point
to remember is that the UK is not an Arctic country.
The UK is a neighbour. It is a good neighbour. It will
strive to be a good neighbour, and good neighbours
cannot tell the Arctic Council who they can and
cannot let in. Of course, they may provide advice and
support and demonstrate themselves as reliable
partners in all kinds of areas, as the UK does, but it is
very important not to transgress and be viewed as one
of those countries that is perhaps shooting a little bit
higher.

Q238 Peter Aldous: Is there a danger that if you are
too intrusive, you will upset the Arctic Council
countries, and, if so, what other means are there for
us to play a role?
Charles Emmerson: In terms of this theme of good
neighbourliness, one very, very important way of
having influence in the Arctic in general is through
science. The fact that the United Kingdom does have
an active scientific community working on Arctic
issues is very, very important. It allows Britain to have
a certain presence in the Arctic. The fact that Britain
has very strong bilateral relationships, for example,
with Norway on energy issues or with Canada on all
kinds of issues is certainly a lever of influence. One
should not view the Council itself as being the only
means through which influence can be exerted.

Q239 Peter Aldous: What other means are there of
exerting influence?
Charles Emmerson: For example, through bilateral
relationships. Indeed, there is an argument that one
can make, which is that as the Arctic Council
potentially incorporates more and more observers—if
that indeed is what happens, and of course that has
not yet been decided; that will be decided next year—
there is a possibility that the Arctic Council becomes,
well, a place where people meet and talk but is it a
place where people have the hard discussions? For
example, security issues are excluded from the Arctic
Council. It is possible to imagine that decisions that
touch on the strategic interests of the Arctic states are
probably issues that several Arctic states would not
want to have discussed in the Arctic Council. For the
Arctic Council members themselves, as well as for the
UK, it is possible that influence will be exerted more
and more through bilateral relationships.

Q240 Peter Aldous: The Government has listed six
Government Departments with some form of policy
and responsibilities in the Arctic. You obviously have
the Department for Transport in shipping, DEFRA
with environmental issues and DECC with energy
issues. Are we diluting our effort? Could we be a little
bit more pinpointed, do you think, with a more
strategic approach?
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Charles Emmerson: I would say two things. All the
Arctic states have clear, explicit, published Arctic
strategies. There is a question about whether the UK
needs one, whether it needs one at all internally or
whether it needs one published. I think it is important
to make a distinction between the two. If one looks at
the European politics of the Arctic over the last few
years, the European Union basically queered the pitch
for itself by publishing strategies that did not really
come through, giving the impression that they did not
know that much about the Arctic states, had not
consulted with them and were trying to somehow
ramrod their way into the Arctic. Does the UK
actually want to have a strategy that could leave open
that belief in the minds of other Arctic states? I think
the answer to that is “No”. On the other hand, should
there be greater co-ordination between various
ministries on issues of common interest? Well, of
course.

Q241 Chair: Can I just ask a follow-up? The Foreign
Office operates as a lead on all of this. Do you think
that that is adequate?
Charles Emmerson: I cannot see which other
Ministry could possibly take that role. I would think
that the question of leading is: are you actually the
leader or are you the co-ordinator? It would probably
be good for Britain’s Arctic influence if there were
more people on that file within the Foreign Office. I
know that you will be taking evidence from the
Foreign Office—I believe, later in the year—and they
can probably answer that better than I can.

Q242 Mr Spencer: There are a number of countries
trying to get observer status on to the Council. I just
wondered why you think they are trying to push their
way on to that and what impact that has on the UK’s
position.
Charles Emmerson: I think the short answer is they
want to be involved because they view this as being
an area of potentially very important interest to them.
If one thinks, for example, about China, the largest
exporter in the world, the largest importer in the
world. China does not have a huge navy and basically
relies on the good offices of the American navy to
secure its waterways, so it is not terribly unsurprising
that when it sees relatively near its waters a potentially
cheaper waterway opening up, and a waterway that is
more in the orbit of Russia, which may or may not be
a potentially more friendly country, they are obviously
going to be interested in it.

Q243 Mr Spencer: If I asked you to speculate, who
do you think is going to gain that status as an observer
and who might try to block them, for example? If we
take the Chinese, how likely are they to gain that
status, and who might try to block the Chinese?
Charles Emmerson: I do not have any access to any
privileged information that allows me to say that with
any certainty, but my hunch is that China will get in.
My hunch is that other countries will become
observers as well. The reason for that is because it
will be known who has excluded them if they are not
let in, I think, and that may carry with it certain costs.
What may then happen as a consequence—and I hope

this is not what happens but it might happen—is that
some kinds of discussions will happen elsewhere.

Q244 Mr Spencer: What about the EU? Will the EU
get a seat, or will somebody try to stop that
happening?
Charles Emmerson: It is a very, very different set of
issues whether the EU as an organisation gets in or
whether China gets in. There is a real block for the
EU, which is its policy on seal products. It is hard to
underestimate the extent to which that is an issue that
gets up the noses of representatives of Arctic states
and domestic audiences, for which this is a very, very
important issue. That is particularly the case for
Canada, for example; also Denmark through
Greenland. In a sense, that will be less of a
geopolitical upset in some respects—after all, more
than half the Arctic countries are already association
with the EU in one way or another. I think the EU
probably will get in, but if it did not get in, those
would be the reasons why it had not.

Q245 Mr Spencer: I suppose I am just driving at is
there a deal to be done here somewhere? Can the UK
position itself to do a deal to maybe back the Chinese
to reduce the black carbon in the Arctic?
Charles Emmerson: The UK is in a relatively strong
position in having all kinds of diplomatic feelers and
relationships all around the world. That puts it in a
good position to broker all kinds of deals. The UK
can play a role in bridging between some Arctic states
and the Arctic Council. I think that is a useful role
that the UK can play. As for a deal on black carbon,
I am not aware of what the outlines of that deal would
look like. The UK should attempt to be a diplomatic
innovator and entrepreneur, but what they should not
be doing is sticking their oar in where it is not wanted.

Q246 Caroline Lucas: There are growing concerns
about the level of fossil fuel explorations that might
be going ahead in the Arctic region. One of the
concerns seems to be about the plethora of different
regulatory regimes. Do you think there is scope for a
single regulatory framework across the entire Arctic?
Do you think there is a possibility of getting
agreement around that?
Charles Emmerson: It depends on what set of issues.
I think on oil and gas production that is pretty
unlikely.
Caroline Lucas: Unlikely?
Charles Emmerson: Unlikely, yes. That is essentially
within the power of the sovereign states themselves
that exercise sovereignty over the areas where oil and
gas might be found and might be exploited. I think a
single framework with some kind of single body
deciding what can and cannot happen is extremely
unlikely. What is much more likely is specific sets of
agreements on particular parts of the problem. So not
on whether you can or cannot drill, but there has been
a treaty signed on search and rescue, for example.
There may be agreements on oil spill response. Those
kinds of agreements seem much, much more likely
but I really cannot foresee, for example, the Russians
or, frankly, the other Arctic states agreeing to a
situation where they felt that their ability to produce
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or not produce was fundamentally compromised by
another state, particularly when it is very
economically important to some of those countries.

Q247 Caroline Lucas: Bearing in mind what you
just said about Britain or anyone else not sticking their
nose in when it is not wanted, do you think there is
any scope on this issue in particular for the UK to
take any kind of lead around any bits of that overall
jigsaw that you were just describing? In other words,
if we are not going to go for an all-out single regime,
if we are looking at different bits of it, do you think
there is any area where the UK would be well placed
to take a lead?
Charles Emmerson: I think the UK can be constantly
holding the Arctic states to their promises on these
questions. There is a longer-term relationship between
Britain and Norway, and Britain and Russia, in
particular British companies that may help to raise—
not so much in Norway but more in Russia—
environmental standards, raise respect for
environmental norms. All that is possible but that is
quite a soft and long-term process. In my view, quite
a lot of that will happen through companies, not just
British companies. There is a whole set of other things
that the UK could do or that UK institutions could do,
in terms of listing requirements on the London Stock
Exchange, all kinds of things, but those are not Arctic-
specific in any way.

Q248 Caroline Lucas: Can I just finish off by asking
your views about some evidence that we heard earlier
in the whole process from Shell? They were telling us
about their oil-spill response plans, basically saying
that they had not made any estimate of how much it
would cost to clean up the Arctic if there were to be
an oil spill. I wonder what you think investors might
perceive, in terms of a company that had not made
any kind of financial calculation of the impact of a
worst-case scenario, and whether or not you have
done any work to look at what kind of figures might
be involved?
Charles Emmerson: I can understand why one would
not produce a single number because, of course, a
worst-case scenario might be absolutely appalling. Of
course a worst-case scenario, by definition, is not a
likely scenario.

Q249 Caroline Lucas: But it is a possible scenario.
Charles Emmerson: It is a possible scenario, but lots
of scenarios are possible. One could also say, “Well,
Shell is a very big company. It can self-insure.
Therefore, it does not need to produce a number to go
to insurance markets and say, ‘We want to be insured
up to this value’”, for example.
However, I think there is a more general concern that
we need to see that companies have thought through
unlikely but possible situations that could arise. They
need to show a concerned global public, in some
respects, what they would do if something went wrong
and how they are going to avoid something going
wrong in the first place. That is important not just
from an environmental perspective; of course it is
very important for that reason, but there is also a
massive reputational risk to a company that screws up

in the Arctic and that risk, indeed, is not only for that
company it is actually for the whole industry. Perhaps
the companies need to be aware, and perhaps made
aware in some instances, that there are reputational
risks that are allied with this set of issues and those
reputational risks could bring with them a very great
cost. Perhaps that is more about educating investors
or insurance companies or other bodies than it is about
the companies themselves.

Q250 Caroline Lucas: Just one last tiny bit; the
Chatham House report I think says that infrastructure
and capability to manage accidents may be distant or
unavailable. That sounds alarming to me.
Charles Emmerson: It is a different story in different
parts of the Arctic. Some parts of the Arctic, in terms
of oil and gas development, what we are talking about
in, for example, the Barents Sea, is an area of very
dense oil and gas production migrating north. There
are gaps, of course, but not a huge gap there. There
are other areas where there are more gaps because it
is an entirely new area. It may be—and in fact it
probably is—the case that the potential for large
discoveries is so great in some parts of the Arctic that
it would be worth putting in very, very expensive
infrastructure, which would probably need to go in
anyway, in the form of the pipelines, but additional
infrastructure from a safety perspective. It is worth
putting that in to be able to exploit this resource,
which may be worth a lot of money. That is all well
and good, but then we need to make sure that that
infrastructure is indeed put in and the preparations are
there if something went wrong.

Q251 Chair: Finally, you have talked about the
possibility of infrastructure, which I suppose would
be physical infrastructure, which would be needed in
those set of circumstances. I think in your answers we
have covered quite a large area of issues to do with
regulation or issues to do with disputes, which might
involve maritime issues. I just wonder, from Chatham
House’s perspective, what kind of diplomatic
infrastructure might be needed to address each of the
different potential risks, if I can put it that way. Is
there anything that you feel that we have not quite
covered, that would have the unique perspective of
Chatham House, in terms of what could really help
address some of the issues we will be confronting in
the next 10, 20 years?
Charles Emmerson: I would come back to the central
question of the Arctic Council. For me that is really
the key body. If you think about where it has come
from only a few years ago, it has really developed
quite extraordinarily. I think the support that the
United Kingdom can provide to that body, and the
encouragement that it can provide to that body
becoming a serious player in Arctic governance
issues, is very, very worthwhile.

Q252 Chair: Just to press you on that, what specific
steps could the UK most helpfully take in order to be
able to make sure that from where it has come from
to here it could be absolutely fit-for-purpose for the
challenges ahead in the next few years?
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Charles Emmerson: It is difficult because its structure
is going to be determined mostly by its voting
members rather than by the observer states.

Q253 1

Q254 Chair: Sure, but if we are a good neighbour,
as you say—
Charles Emmerson: But as a good neighbour, for
example, there will be working groups on all sets of
issues. It is good if the UK takes a lead in as many of
those as it can.

Q255 Chair: Which ones would you itemise for
priority?
1 Not allocated.

Examination of Witness

Witness: Dr Cynan Ellis-Evans, Head of the Arctic Office, British Antarctic Survey, Natural Environment
Research Council, gave evidence.

Q256 Chair: Dr Cynan Ellis-Evans, can I thank you
for coming along this afternoon? I think that you have
just heard the previous session. What we really want
to do is to carry on where we just left off, in fact,
because we were very much on to the issue of research
and so on. To do that, I would like to turn straightaway
to my colleague Martin Caton, if I may.

Q257 Martin Caton: What is the focus of the NERC
research in the Arctic?
Dr Ellis-Evans: Well, NERC is concerned with
environmental science in most of its forms, and it
expresses it there through the funding of a variety of
curiosity-driven projects in the Arctic. It has done that
for many years. It also has a particular focus at the
moment on looking at the exam question which is
essentially there: what is behind the rapid changes we
are seeing in the Arctic at the moment? Can we
develop more realistic predictions of the changes
occurring in timeframes that are relevant to
stakeholders? We would be looking at anything from
months up to decades. In looking at that, that still
gives us a very broad range of items that we could
cover.
That then brings another issue for us as to the fact that
we are a nation that sits outside the Arctic Rim, and
the Arctic Rim nations have been asking those
questions for some time. They have a lot of
investment in it, because it is their own ground they
are looking at. Also, there are practical difficulties
with working in the Arctic that cannot be
underestimated. It makes it very difficult to do
science. Those issues have also had to come into play
as to how we decide on what science we are going to
address. We have particular expertise in the UK in
certain areas of science. Those would allow us to have
a very high profile in any Arctic science that we
undertake.
We have linkages as well with a number of nations
internationally and also at the bilateral level with
people like Norway and Canada. On the basis of that,

Charles Emmerson: I am not thinking of issues
specifically at the moment. I am thinking about going
forward. Britain makes a tremendous investment in
Arctic science and I hope that that is maintained and
continued. I think a similar investment in Arctic
diplomacy, essentially supportive, would be a good
investment for the UK in an area of growing global
importance which the UK has a strong interest in
seeing maintained as stable, safe and prosperous.
Chair: Okay, on that point I think we will leave it.
Can I thank you once again for coming along this
afternoon? Thank you very much indeed.

we have come down to funding a £15 million
programme which is the largest thematic programme
that NERC has ever funded. It is a measure of how
seriously we take the Arctic. There are four areas that
we are addressing. One is understanding and
attributing the current rapid changes in the Arctic.
These will be terrestrial, marine, atmospheric, the sea-
ice story—also, looking at the bio-geochemical
element, so we want to quantify the processes that are
behind the release of methane and CO2 to the
atmosphere and how that would feed into models. We
put those two elements together, which have quite a
strong field component and we have very good
expertise in that fieldwork, to then look at it from a
modelling point of view, bring that in and try to
reduce the uncertainties that we currently see in
models of Arctic climate and its associated bio-
geochemical cycling.
As a final point, we have recognised that there are
some threats associated with climate change in the
Arctic. One of those is the possible instability of
sediments due to ocean warming, which could cause
a slide at some point and potentially a tsunami that
could sweep down through the North Sea. There is
evidence that this sort of thing has happened on a
smaller scale in the past. We can use some of the
modelling that we are doing to assist the process of
assessment.

Q258 Martin Caton: How does your research
programme differ from or perhaps complement the
work of the Hadley Centre at the Met Office?
Dr Ellis-Evans: I think you have the right word; it is
complementary. The Hadley Centre is looking at
global-scale modelling. It puts in lots of regional
units, including the Arctic, but its focus is on these
very large models. Our emphasis is on much more
detailed regional models relating to particular aspects
of the environment and taking those models to
contribute, we would hope, to the Hadley Centre’s
work. We have Hadley Centre researchers involved in
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our projects already, but we would look to see the
Hadley Centre as one of our primary customers when
we come to delivering outputs from the programme.

Q259 Martin Caton: In your written submission you
said that very little is known about Arctic ecosystems.
Is the research that you have just outlined going to
address that state of ignorance?
Dr Ellis-Evans: No, it is not going to address that.
That remark reflects the broad interests of NERC
environmental science, but in this particular
programme we are focusing on areas where we can
have an immediate impact and feed into a number of
other programmes. We are going to be doing some
work on the ecosystems, but it is at very much the
bottom end. The microbial bio-geochemical cycling is
our focus. To undertake work on Arctic ecosystems
would be another similar-sized programme,
multidisciplinary and covering a large range of
options as well as bringing in the work that we are
doing. We think that understanding the environment
that is influencing ecosystems is going to be a very
important starting point. Arctic ecosystem research is
a sensible step forward, but this will be another
programme in a few years’ time that I am very
interested in seeing happen.

Q260 Martin Caton: I take your point but, at a time
in history where there were increased risks, surely a
starting point is to know the state of the ecosystem so
that you can measure impacts or guard against them.
Dr Ellis-Evans: Yes, but if you are going to study the
ecosystem you need to understand the environment
that is around it. We actually do not have that level of
understanding of the environment itself. If you were
going to study any system, the first thing you do is
look at the parameters that are governing that system.
That is first principles, really, for us. Once we have
that understanding, we are better placed to do the
work on the ecosystem. That is not to say that
ecosystem research is not being undertaken. A number
of countries that we have links with are undertaking
that work at this time. I do think, though, that the UK
is in a position to contribute to that work in future.

Q261 Martin Caton: We have had some evidence
about the effectiveness of various techniques for
dealing with an oil spill in the Arctic. Is this
something that you are looking at?
Dr Ellis-Evans: Again, no, it is not the area for us.
But if, for instance, you wanted to model the
distribution of oil spill under sea ice, one of the
sensible ways to do it would be to actually go under
the ice with an autonomous vehicle and to scan and
build up a three-dimensional model of that. In that
three-dimensional model you could then model the
movement of oil spills more effectively. While oil
spill work itself is not, per se, what NERC does, that
mapping of the under-ice—we have done some of it
already—is the sort of thing we could do more of, and
you can see that is where we could contribute to an
oil-spill programme.

Q262 Martin Caton: We have been told that Canada
and Norway use funds from the oil industry to

undertake research into dealing with blowouts and oil
spills. Is that something that we should be looking
at doing?
Dr Ellis-Evans: Well, it is not something that you rule
out. In fact, on Monday, I was at Shell, across the
Thames from Parliament, talking to them on exactly
these sorts of points about how we could work in
conjunction with them. They need information on how
climate is going to change; how the environment
around their operations is going to change in the
relatively short term. Where are the instabilities in
those weather conditions? We can help them with that.
At the same time, I am very interested in the fact that
they have large data sets themselves and we would
like to have access. In fact, they are now offering us
that access in the near future. We see that there is
room for a relationship. How might that be funded in
the future? It does not need to be at the moment. I
would have thought that there are grounds for doing
it but it needs to be done in a sensible way.

Q263 Dr Whitehead: The five-year programme that
you have mentioned is now under way. It is worth
£15 million.
Dr Ellis-Evans: Yes.

Q264 Dr Whitehead: You have mentioned the main
areas that it is concentrating on. How does that differ
in terms of what was there before in resources? How
much of a fresh start is this or how much of it is a
continuation of what has gone on before?
Dr Ellis-Evans: To an extent, of course, it is building
on what has been before because that is the way the
science progresses. But this is a big jump, a very
substantial jump. I can remember us getting funding
from NERC for terrestrial studies in the late 1980s,
early 1990s. Around £1 million, if I recall rightly, for
terrestrial and zoological research. You come to 2000,
there was a major programme called ARCICE: around
£3 million to look at the effect of sea ice on ocean
currents, for instance.
In the International Polar Year there was a particular
enthusiasm associated with that massive event. In fact,
we were the first country to officially fund projects in
the Arctic. We funded four major projects, I think
worth £4.7 million, which contributed to the IPY. A
lot of the outcomes from those four projects have
helped us to devise what we are doing now with this
new programme. But here we are with £15 million
and, in fact, I have now added another four projects
affiliated to it, so we have added about another £2
million in funding and resources, which we can share.
The programme is getting somewhat bigger in that
respect.
On top of that, if you look back through responsive
mode funding, the curiosity-driven research over the
years, if you go back a decade, NERC was probably
spending about £1 million a year. We are now
spending closer to £5 million a year. There is a major
enthusiasm that has come through the IPY. There is a
growing awareness of the Arctic and its importance,
and all of this has been seen by the scientists and they
are bidding into the system.
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Q265 Dr Whitehead: Despite that, we heard from
Professor Wadhams of Cambridge earlier on, who said
that in his view NERC does not really have an Arctic
strategy. I think he distinguished the question of an
Arctic strategy from particular issues of concentration.
He also talked about the fact that one should do a lot
more on Arctic technology as well as Arctic science.
He particularly drew attention to what he stated was
a negative response from NERC, and he gave an
example of using submarines to measure ice-sheet
thickness. What is your response to those points?
Dr Ellis-Evans: There are two points you are raising,
including one about strategic approach. We do not
have an official strategic document for NERC for the
Arctic as a whole. What we have done is looked
across the whole range of research that was done
within NERC over recent years, and the strategy of
Next Generation Science for Planet Earth has seven
themes. Four of those strongly identified the Arctic as
a key area that they wished to invest in, so a very
substantial part of their programme. We have taken
that on board. There have also been at least three
significant reports generated not just on the context of
Arctic research but also its priorities. Those, coupled
with these other elements, have brought us to the point
where we can focus on some issues through the Arctic
Research Programme, which we feel are going to have
a significant effect. I think we are taking a strategic
view; there just is not necessarily an Arctic strategy
document out there at the moment. As I said at the
start, we have to make a balance of what we can
afford to do and how best to make an impact in this
quite crowded area in terms of nations.
On the second issue of submarines, US and UK
nuclear submarines have had a fundamentally
important role in understanding ice thickness over the
years. There is no denying that. At one point in time,
they were more or less the only way to get any sort
of reliable results. At this point in time, you would
have to say that we can now do rather more than just
ice thickness with submarines. There are
oceanographic data sets available from the
submarines. In the Arctic Research Programme, we
have an entire project focusing on using the
oceanographic data from Her Majesty’s submarines. It
is not that we are not interested in submarines, but the
case comes down to the fact that if you are putting
in proposals on submarine-based research, it will be
considered by NERC. Every research application
going into NERC has to go through an international
peer review process. You then have to make decisions
on what are the best projects. I have to say it is
incredibly competitive now. There is not an issue in
terms of whether you can get funding for submarine
research.
The other thing that has come through, as well as the
fact that we are using submarines, is that we have
come up with new ways of being able to access the
data without compromising where the submarines
have tracked in the past. We can now take that data
out and it cannot be rebuilt. The Royal Navy is
building a much better relationship with us to access
their data, so I think we will do better from them in
the future. There is also the CryoSat satellite, which
is specifically designed for looking at things like sea

ice thickness. It has been up for a year and is
generating fantastic data. We now have a generation
of very sophisticated, autonomous vehicles. NERC’s
Autosub is a very fine example. There is a new
variant, the 6000 series, which potentially goes right
across the Arctic under the ice if you wish.
Capabilities have increased since the early days.
Submarines are still a significant option for us, but
they are not the answer to everything.
One of the things I am very interested in, and I
attended a workshop two years ago, is the use of
submarines. There is a community out there that still
wants to use them. We need to address the issues
about getting the data in a form that both the Navy
and ourselves are happy with, but it is also important
to be thinking of more effective ways of using the
submarines as platforms. The Americans have
recently—I think it is the SCICEX programme—come
up with a new science plan for the use of Navy
submarines in a much broader role. I think we could
learn lessons from them and I would like to see that
come forward.

Q266 Dr Whitehead: Just briefly so I can clearly
understand it, you mentioned the ability to process
data in such a way that the Navy’s activities were not
recordable. Is that right?
Dr Ellis-Evans: Yes.

Q267 Dr Whitehead: Presumably that means that
hitching a ride on Navy submarines has the drawback,
in principle, of having to be disguised to some extent
in terms of where the Navy has actually been? Would
that be a fair—
Dr Ellis-Evans: The Navy is always going to be very
cautious about its operational activities, so we have to
live with that. We wanted to get access to as much
data from the Arctic as possible. The American
submarines tend to just say, “We will provide you data
from a certain area of the Arctic”, which is fairly non-
contentious. We would like a broader range. We are
not interested in the fact of where exactly they have
been at any one time, but we want to be able to get
relevant data out. It has taken some time, but they
have been working with the research establishments,
and the National Oceanography Centre down in
Southampton, and have come up with ways to process
this that is satisfactory to both sides. We are very
hopeful that we are going to see some very useful data
coming out.

Q268 Paul Uppal: I just want to elaborate on some
of the points you made earlier on, particularly the
UK’s role. In science, there is general consensus that
this is an area that we very much excel in, in terms of
research as well. You mentioned we have a high
profile and good linkages, and generally there is
consensus between coastal and non-coastal states and
also indigenous populations. In terms of research, how
can this develop the UK’s role, particularly in
developing perhaps a stronger role, and particularly—
and I do not want to lead your response too much—
how might the Arctic research be shared, which is
something perhaps that the Arctic Council can have a
role in.
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Dr Ellis-Evans: I am very much of the view that we,
with Arctic science, can have a role. UK science is
well regarded in a number of significant areas for the
Arctic. There is always a welcome for our UK
scientists to join in any of the international Arctic
activities. That is not a problem.
As well as being science co-ordinator for the Arctic
Research Programme, I have a particular interest in
the broader range of science that NERC does. We
created an Arctic Office that supports the research and
helps the co-ordination of research in the Arctic. We
feel that we have a mechanism in place that can help
the UK, which previously did a lot of very good
research but it was rather bitty at times. There were
some big projects, which I have outlined, but as a
general thing we have tended to do lots of good
science in a whole range of areas, whereas in the
Antarctic it tends to be a lot more organised because
it has to channel through British Antarctic Survey in
the main.
The Arctic Office has a role in trying to promote
British science in the Arctic and make connections.
One of the things we have done is have set up
connections with the Canadian Government. There
has been a British/Canadian MOU for the last three
years for the exchange of resources and shared
activities in the polar regions, Arctic and Antarctic.
We are working on that. We have just recently signed
agreements with Norway as well to be doing much
more co-operative work in both polar regions.
As for the science in the broader sense, I am very
active in my role as the Arctic Office head in basically
getting British science a high profile. In terms of
Arctic international science co-ordination, that is all
done through a group called the International Arctic
Science Committee or IASC. I am now the UK
representative on the IASC Council, where we are
sitting at the table at the discussions that IASC are
having on organising international science in the
Arctic. They have set up a whole series of working
groups that target different areas of science in the
Arctic. I now have UK scientists in place on all of
these committees. In some cases, they are chairing or
co-chairing. I certainly have sat in on the meetings
and the UK involvement in discussions is very
substantial. We are now seeing outcomes from that
with the formation of an Arctic climate science
network (ACSNet), which my Arctic Research
Programme projects can feed into, and it is linking us
to all the major national programmes running in the
western Arctic, and we will extend it to the broader
Arctic as a whole. We are doing that at the science
level.
If we take it up to the Arctic Council, I am not on the
political side of things but one of the most important
things the Arctic Council does is run a series of
working groups, which produce very well-respected,
substantial tomes. They are assessments of the state
of the environment. I got involved with a number of
these bodies and I have offered to put UK scientists
in place. On a number of occasions, specialist
situations have arisen. For instance, recently the
Ocean Acidification Group was meeting and they
wanted a particular British expert. I was able to
facilitate matters to get that expert on to that

committee. That helps us put our profile out a little bit
further. I have done a number of those sorts of things.
Where in the past it would have been just the Arctic
Rim nations that were primarily represented on
committees and so forth, we are now looking for UK
involvement of these. We wanted to increase the
voice, as well as increasing the science that we are
doing through the Arctic Research Programme and
other initiatives, I hope.

Q269 Paul Uppal: You have partially answered this
anyway, but the research in the Arctic and Antarctic—
and forgive me if I am being a bit prosaic on this—
how much crossover is there? The research that you
can apply for one: does it apply to the other, what is
the dynamic?
Dr Ellis-Evans: The answer is yes, you can and yes,
we do. I was actually grabbed by the Scientific
Committee on Antarctic Research, which looks after
science co-ordination in the Antarctic, and IASC in
the Arctic, to head up an action group to focus on
providing recommendations to both organisations on
how they could bring their science together more
effectively at an international level. I chair that
committee and we have just finished our second
report. We have been making substantial strides. We
have looked towards joint conferences. We are
looking at working groups on particular areas,
working across and sharing data sets. IASC are in the
process of developing their own international data
policy. They are going to be looking very carefully
at the existing SCAR one. They are looking to make
linkages at that level.
If we come down to the UK, traditionally people like
me have always done science in the Arctic and the
Antarctic. We see a lot of benefits in basically taking
process studies from one hemisphere and validating
them in another.

Q270 Paul Uppal: Are we quite unique in that?
Dr Ellis-Evans: We are not entirely unique, but there
are not many countries that do bipolar research. It is
interesting how we seem to come together with them.
The Norwegians, the Germans, the Americans are
people we do a lot of research with, and it is partly to
do with the fact that they have this bipolar—if you
will pardon the word—approach.

Q271 Mark Lazarowicz: As regards warming, do
you have a sense of how important fisheries are going
to become in that region?
Dr Ellis-Evans: It is a very difficult one to predict at
the moment. There is a lack of data for fisheries in the
Arctic. If we look at some basic principles, there are
not a lot of nutrients in the Arctic. It is a cold place,
and the fisheries are primarily in the shallow shelf
seas. A particular example would be the Barents Sea.
That is possibly one of the best fisheries there. If we
get warming, you might anticipate that existing fish
stocks there might increase. You also might anticipate
that if there is warming in the Arctic you are certainly
seeing warming elsewhere, so migratory species may
move further up into the Arctic as well. This may end
up providing competition issues and so forth.
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When you look at it, one of the big issues we have not
touched on here but you may have had it in previous
evidence is the fact that there is a very large amount
of fresh water that has come out of the Arctic land
mass and is now sitting in an area called the Beaufort
Gyre, right in the centre of the Arctic, so this fresh
water is distributed over the surface of the Arctic
Ocean. The presence of that water will stop mixing to
an extent. It will certainly limit it. In doing that, it
stops upwelling of nutrients from the sediments, so
you cannot rely on getting more nutrients coming up
as the oceans warm there.
The other source would be materials coming in from
riverine sources. They are coming out of these very
large rivers in Canada, Alaska and Russia. Those are
likely to end up with hot spots around the mouths of
the river, relatively small limited areas. In fact, if we
look at some of the work that has been done, as the
sea ice has gone back in recent years they have been
putting in satellite imagery of phytoplankton
distribution, and we are seeing hot spots which are
often associated with riverine areas. But if you come
further out there are still relatively low levels of
phytoplankton. The feeling would be there that we
have nutrient-limited systems and, therefore, there is
likely to be a limit on how far a fishery could develop.

Q272 Mark Lazarowicz: You have indicated how
there might be an impact on fisheries further south
that the UK fishes or the EU more generally. Are you
in a position to give an idea of what that might mean,
or is it really just a question of saying there will be
implications that will require more research?
Dr Ellis-Evans: We do need a lot more research.
Arctic fisheries and, to an extent, a component of the
sub-Arctic fisheries in the north of the North Atlantic
are not that well understood. If you are going to look
at fisheries, a classic example is the Barents Sea,
where the Norwegians have taken what is largely an
ecosystem-based research method. That is the way to
understand fisheries in a changing climate. You have
to be looking at the environment itself. You have to
look at the changing ecosystem and the fisheries. That
is quite sophisticated work. A lot of that is still to be
done. There is lots of talk, particularly from people
like the European Commission, about ecosystem-
based research. It is actually very difficult to do and
very difficult to implement. The Norwegians seem to
be doing quite a reasonable job around the Barents
Sea. Places like Greenland and Iceland have fisheries
as well. They have taken a more conventional
approach, but they have certainly been very good at—

Q273 Mark Lazarowicz: By a “conventional
approach”, what do you mean: just doing more
fishing?
Dr Ellis-Evans: It tends to be looking more at
fisheries stock modelling rather than looking at the
whole eco-system. Again, they are applying controls
on who is getting into these fisheries. They have
managed to be quite a successful system.

Q274 Mark Lazarowicz: On the example of Barents
Sea, you have said the Norwegians are doing a lot of
research there. Am I right—I think I may have picked

up on this in the earlier evidence—that the area
around there is not part of Norway’s EEZ?
Dr Ellis-Evans: No, a large part of it is part of the
EEZ. Yes, I think that is actually one of the issues that
if you are talking about a fishery, you are talking about
a fishery because you might want to exploit it. The
fact is that if we do get a fishery in the Arctic it is
likely to be largely constrained to the EEZs of the
Arctic Rim nations. UK boats would end up having to
pay to get into those locations.

Q275 Mark Lazarowicz: We will have plenty of
debates within the EU about the fisheries, as stated
earlier, but how far can we be confident that there is
awareness to take a sustainable approach towards the
potential of new fisheries in the various EEZs around
the Arctic, given that some countries have different
records that have any in that respect?
Dr Ellis-Evans: Yes, I think that is fair to say. But all
of the Arctic Rim nations, as I recall it, have signed
up to the Law of the Sea and some of the EU fisheries
sustainability things. The FAO has two major fisheries
areas there, and I think critical groups like Canada and
Norway have signed up to those. There are a number
of different elements, and some were signed and some
not. I think there is a general view that in the Arctic
there has been a relatively good track record on
sustainability, in the main because they are not
pushing that fishery yet. It has not being fully
exploited.

Q276 Chair: I just have one last question before we
finish this part of the session. The research that you
do, to what extent does it link in with the European
Environment Agency? Do you have any direct contact
with them at all on looking at future terms of reference
for research?
Dr Ellis-Evans: In terms of the work we are doing
with the Arctic Research Programme, relatively little
directly, because we are not that concerned on the
pollution side of things. However, if we wish to define
the environment that pollution is coming into—things
like black carbon coming into the Arctic—a major
part of understanding the process, bringing particles
in and how they change during their flight time and
get into the system, and then how you are seeing its
impact on things like albedo and so forth, or other
pollutants coming into the system—you need the sort
of modelling that we can provide. We would
anticipate that the European Environment Agency
would want to come to us to access the models that
we can provide.

Q277 Chair: I am just trying to get an understanding
of how that works. Do you wait for people like the
European Environment Agency to come to you?
Where is the leadership in all of this?
Dr Ellis-Evans: There is connection between them.
There is dialogue between the agency and research
councils such as NERC.

Q278 Chair: On the scale that you would think
would be fit for purpose?
Dr Ellis-Evans: Yes. I would not like to judge that it
is necessarily entirely fit for purpose, but there are
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linkages already. There is certainly nothing to stop
them coming to us. But on the other point—

Q279 Chair: But what would make these points
happen?
Dr Ellis-Evans: The other point, though, is that the
models that we are producing are going to be made
readily available to the community anyway. It is going
to be out there. It is just the expertise in making the

Examination of Witnesses

Witnesses: Godfrey Souter, Head of Climate Change and Environment, Department for Transport, Ronald
Allen, Head of the Marine Technology Unit, Maritime and Coastguard Agency, and Peter Hinchliffe, Secretary
General, International Chamber of Shipping, gave evidence.

Q280 Chair: Good afternoon. Thank you, all three
of you, for coming along and joining in this marathon
session this afternoon. Just for the record, it is perhaps
more difficult to take evidence from three people than
it is from one, but we will do our best.
In welcoming you, first of all, can I just say it is a
matter of concern to me that shipping often gets added
on as an afterthought? I would have thought, in terms
of the collaboration that is needed in all questions to
do with the Arctic and the issues that there are, and
questions about the future role of shipping with all the
changes that are taking place there, that it would have
been helpful to us as a Committee to have had
evidence from the IMO. I know that this is not your
remit whatsoever. But I do get the feeling sometimes
that shipping, and particularly international
shipping—and you look at the issue to do with
emissions and so on—is often the last on the agenda.
I just wonder whether or not you feel that there is
any perspective from the IMO, had they joined us this
afternoon rather than declining to come along and
give evidence to a national Parliament, that might
have been helpful. What could they have added to the
debate that we will be having this afternoon?
Godfrey Souter: Could I give the first answer? Sorry,
do I need to introduce myself?
Chair: Please do.
Godfrey Souter: I am Godfrey Souter, Head of
Climate Change and Environment in the Department
for Transport’s Maritime Safety and Environment
Division.
On the first part of your question, I do not think that
when it comes to the Arctic we are unduly concerned
about shipping being thought of as an afterthought,
because one of the points that we are going to make
in our evidence is that, at present, shipping is not a
very big deal in the Arctic. At present there is not a
great deal of shipping transiting the commercial
routes. In the future it will be different but for the
moment these are all very much potentialities.
On the second point about the IMO, I think there may
be a small misconception. The IMO secretariat is not
really the IMO. The IMO is the collective will and
decision-making power of its member states, very
ably aided by the observer delegations, both from the
industry, such as the International Chamber of
Shipping, and from green environmental observer
delegations. I think that if you are speaking to a

most of that, that they might want to come to us for.
The actual models and so forth, and our predictions,
will be going through things like the Hadley Centre.
We will see them manifested in the public arena.
Chair: The only reason I raised it is to try to get an
understanding of how this kind of collaboration gets
formulated and what it takes for it to happen. On that
point, we must leave it. Thank you once again for
coming along this afternoon.

government—and I believe you may be speaking to
some other governments in later evidence sessions—
you are actually getting the voices of the members of
the IMO.
Chair: That is very helpful. I will turn straight to my
colleague, Simon Wright, and then we can get into the
body of our questioning this afternoon. Thank you.

Q281 Simon Wright: We may well see increased
shipping traffic in the Arctic as a result of climate
change. Could each of you comment, from your
perspective, on what the risks and opportunities are as
a result of that and what it really means for us in
the UK?
Godfrey Souter: That is a fairly big set of questions.
The big opportunity that climate change in the Arctic
presents is for ships to make use of shorter routes,
which have not previously been available. Using the
Northern Sea Route, which has been mentioned
already today, the route across the top of Russia using
the Northern Sea Route can reduce the travel distance
from northern Europe to Japan by 40%. Using the
Northwest Passage could reduce the travel distance
from northern Europe to America’s Pacific Northwest
by 25%.
The thing that I was just alluding to a moment ago is
that regular navigation on these routes is still not a
realistic proposition, although there is some
commercial traffic on the Northern Sea Route. In fact,
I do not know if you saw Lloyd’s List today. You
probably don’t see Lloyd’s List. It is the shipping
industry’s newspaper. By an interesting coincidence,
there was an article in today’s issue of Lloyd’s List,
which recorded that 34 ships made the voyage along
the Northern Sea Route in 2011. This is more than I
might have expected, and probably more than you
would have expected, but it is a very, very small
number. It is 34 ships. The fact is that Arctic
navigation is different from other commercial
navigation. Ships using these routes need to be Ice
Class which makes it unlikely that you will get the
economies of scale which you will get from the
biggest commercial ships. Sorry, am I going too fast?
Chair: No, that is fine.
Godfrey Souter: An icebreaker escort will normally
be required. There is a lack of supporting
infrastructure along both routes. We can come back to
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this later. We understand that securing insurance cover
for voyages to the Arctic is very expensive.
We have three main areas of concern, and one is
protection of the environment. It is very important that
the expansion of shipping in the Arctic should not
have a damaging effect on the environment, either
through the operational discharges or emissions of
ships in their normal business, or through catastrophic
pollution from a shipping incident. The second big
concern is maritime safety. It is very important that
ships that make Arctic voyages should be designed
and constructed to Arctic standards, and also they
should be operated in a way that ensures navigational
safety. Thirdly, there is something else that came up
earlier today in the Chatham House presentation,
freedom of navigation.
The UK takes the view that both the Northwest
Passage and the Northern Sea Route are, to use the
United Nations Convention on the Law of the Sea
terminology, “Straits used for international
navigation”. We are working with other states with a
view to achieving consensus on this. We regard it as
frightfully important that ships’ right of transit
passage to use an UNCLOS 'term of art’—through
these waters should not be denied, hampered or
impaired.
To turn to the specific implications for the UK—and
I am sorry it has taken me so long to get here—as we
explained in our written evidence, our assessment is
that there is not as yet a significant UK involvement
in the shipping that is penetrating the Arctic. We
assume that growth in shipping along the Arctic route
will include UK flagged vessels, but we cannot predict
how much it is going to be. This would bring us to
ports. We do think that in the UK, ports in Scotland
and northern England, especially along the eastern
seaboard, could become more viable for UK calls by
vessels on the Far East trades—that is to say, using
the Northern Sea Route. Port capacity could be
provided to accommodate moderately significant
northward demand shift. Teesport, for example,
already has planning consent to enlarge its terminal
for Post-Panamax vessels. They used to be the biggest
sort of container ship, but now there are even bigger
sorts, which are the New Panamax and, I think, other
very large container ships. But Post-Panamax is still
pretty big. It is not clear which ports would prevail
competitively. No single UK port would have a clear
geographical edge, but the consequence could be that
some port development—and some port investment
which has already taken place in the south—could be
under-utilised.
Turning to insurance, while we have no hard evidence
it seems reasonable to assume, given the global
importance of the London marine insurance markets,
that a growth in Arctic shipping will indeed see a
growth in the provision of relevant insurance from
maritime London. Have I covered everything?
Simon Wright: Yes. Thank you.

Q282 Chair: It is remiss of me not to allow your
two—well, not colleagues—associates to introduce
themselves. I would be very grateful if perhaps, Mr
Hinchliffe and Mr Allen, you would just like to do
that very briefly.

Peter Hinchliffe: Thank you, Chair. Can I do that, but
can I also comment on both questions so far very
briefly?
Chair: Certainly.
Peter Hinchliffe: I represent the International
Chamber of Shipping, which I will probably slip into
calling ICS for short. We are the trade association for
international ship owners and operators. Our members
are national ship owner associations. So, in the UK,
many of you I am sure will be familiar with the UK
Chamber of Shipping. That is just one of our 36
national association members. All of these
associations are located in the primary ship owning
nations around the world. Therefore, we represent
about 80% of the world’s shipping fleet. We are the
first non-governmental organisation to be invited to
take a seat at the International Maritime Organisation,
and that was back in the 1970s. So, we have a long
history there. Our role there is to provide the IMO and
other UN agencies with technical advice and
assistance during their debates, through papers, which
we submit, based upon the views we collect from the
international ship owners. I or my staff attend virtually
every IMO meeting and every working group and we
are, among many other things, engaged in the current
development of the IMO Polar Code, which I am sure
we will come back to.
Chair, you asked a question about whether shipping
felt left out? I certainly support what Mr Souter has
said. As a general comment on shipping, we always
say that shipping has an image problem. It is not that
it has a bad image; it doesn’t have an image. Of
course, that is something that is coming home to roost
now when we talk about development of regulation,
and is something we are trying to work on.
To answer the question on risk and advantage, I fully
endorse what has already been said but perhaps just
put a slightly different nuance on a couple of the
points. As you have heard, the Northern Sea Route
has not yet opened up, although we have had several
what we might term “experimental voyages”. I think
one risk is that companies might be tempted to use
such a route for all the good reasons that you heard,
before it is entirely safe to do so, in other words before
there is a generally ice-free passage available. I am
sure we will talk later about the Polar Code, but that
is what the Polar Code should be seeking to address,
to make sure that this is a safe passage that may be
conducted.
In developing that regulation it will be important to
stress the criteria that determine what is meant by safe
passage conditions. Ships using the Northern Sea
Route should not do so until the passage may be
conducted in ice-free conditions. The final risk that I
would like to identify is to ensure that considerable
care is taken with any rules that may be put into place.
These should not, for example, inadvertently limit
resource extraction options. Nor should they inhibit
access and trade advantage unnecessarily. To some
extent we would certainly like such regulation to be
risk-based. In other words, it is not one rule that fits
all. It depends what that ship is intending to do, and
the rule should try to focus on that risk-based
approach. We certainly expect shipping companies to
take a risk-based approach. The advantage, which I
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will close on, is that the main advantage for shipping
is the prospect of a shorter sea route between the Far
East and Europe, and that is very important. We
shouldn’t forget in the UK context that this was the
prize that Captain Cook was charged to look for back
in the 1770s.
The shorter sea route is not just commercially
advantageous; there is a significant environmental
benefit because less fuel is burned during the voyage
per unit of cargo carried. Also, ships will be able to
avoid certain other somewhat problematic areas at the
moment, like the risk of piracy in the Indian Ocean.

Q283 Chair: I think we will come to this. I know
that Simon still has a series of questions, but, Mr
Allen, would you just like to briefly introduce yourself
and then I will hand you back to Simon Wright?
Ronald Allen: Certainly, Madam Chair. I am Ronald
Allen, head of the Marine Technology Branch,
Maritime Coastguard Agency. I have been involved
with the development of non-mandatory guidelines on
polar shipping, and I am currently involved in the
development of the mandatory Polar Code at IMO.

Q284 Simon Wright: I would like to direct my next
question, perhaps, specifically to Mr Hinchliffe. I
wondered to what extent you could tell if shipping
firms are already gearing up for using routes through
the Arctic, and what preparations shipping firms are
making to that end.
Peter Hinchliffe: I do not think this is a widespread
prospect. I read the same report in Lloyd’s List this
morning, and I was quite surprised that last year there
were 34 passages. The year before there had only been
four. These are passages that are highly regulated by
the Russians. You have to pay for a Russian
icebreaker escort. You are very much operating in
convoy. The companies that have been interested in
doing that so far are very, very small in number. What
I think will happen is this: other companies, I am sure,
are already watching the development of this option,
and as it becomes clear that safe passage is available,
so more and more interest will be taken. Frankly, I do
not think that companies are investing, on a large scale
basis, in anything about this prospect at the moment.

Q285 Simon Wright: In relation to the point about
icebreaker fleets, to what extent do you feel that the
increase in shipping departs will be dependent on
particular countries developing those fleets and which
countries are leading the way on that?
Peter Hinchliffe: The passage at the moment is very
much in the Russian backyard. As far as I understand,
Russia will not be keen to allow nations to go in there
willy-nilly with their own icebreakers. Therefore,
people really are dependent upon Russia providing
that facility, for which they charge, and that is part of
the commercial equation as well.

Q286 Caroline Nokes: I think both Mr Allen and Mr
Hinchliffe have already referred to it, but I just wanted
to turn to the International Maritime Organisation and
the Polar Code, and ask whether each of you believes
that such a code is needed, and whether it is going to

address the various risks that we have heard raised
this afternoon. We will start with you, Mr Allen.
Peter Hinchliffe: Can I start?
Ronald Allen: By all means.
Peter Hinchliffe: First of all, in ICS we fully endorse
the development of the Polar Code. We endorse the
fact that the major part of that publication will be
mandatory. But I think you need to have just 30
seconds of background. It is very important to
understand that international shipping is highly
regulated, and there are two key conventions which
regulate that shipping: the SOLAS Convention, which
is about safety of life at sea, and the MARPOL
Convention, which is about marine pollution from
ships.
What the Polar Code seeks to do is to build upon that
existing regulation. In other words, it will put in place
aspects of regulation, which ships will comply with,
which are over and above the requirements that are
already in place for ships, for example, doing passages
across the Atlantic, to address the particular issues that
arise in Arctic operations. Maybe I could just read out
the chapter headings that we think will be in the Polar
Code. I think that will give you an idea of the range
of coverage of this document.
The first part of the Polar Code will be a polar water
operations manual, so that will be the handbook for
operations. Then there will be chapters on—and I will
just skip through these—structural integrity;
watertight and weather-tight integrity; machinery;
anchoring arrangements; habitability; fire safety; life-
saving appliances; navigation; communications;
operational requirements; crewing and crew training;
and environmental protection. That will be the
mandatory part. Then this will be backed up, as you
briefly heard before, by a part B, which is a guidance
section, which is not mandatory but which companies
will take into account in their risk-based approach to
this problem. But I am sure Mr Allen can add to that.
Ronald Allen: Yes. I fully agree with what has been
said there. It was recognised as late as the 1990s that
some formal guidance for ships operating in Arctic
waters was required. The first Arctic guidelines were
adopted back in 2002, and these were later adapted to
include the Antarctic region. But they still remained
as guidelines and, therefore, were not enforceable.
The SOLAS Convention does not specifically exclude
operations in polar regions, but neither does it make
any special provision for them. The increased activity
of both passenger ships and cargo ships in the polar
regions takes them into more and more remote areas.
This does give rise to new risks, risks that are not
necessarily addressed within SOLAS, and it is as a
result of the combination of particular hazards that
these new risks occur. Particularly, looking at it in
broad terms, we have the presence of ice; we have
a lower-temperature environment; the distance from
search and rescue facilities; the lack of hydrographic
information; the differences in navigation and
communication systems; and the potential for
environmental damage. The presence of ice—well, we
have ice in the Baltic and it is perfectly well taken
care of. But what we do not have in the Baltic is a
problem with the distance to search and rescue
services, and when we combine some of these things
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we come up with new risks that need addressing. This
is why there was consensus at IMO for the compelling
need for a mandatory code for polar operations.

Q287 Caroline Nokes: Can I just clarify, then, that
the environmental protection part is mandatory but the
rest of the code is planned to be voluntary?
Ronald Allen: Not at all. No. The safety of navigation
side will be mandatory for SOLAS Convention ships.
The environmental side will be dealt with by MEPC
and MARPOL, and that too will be mandatory.

Q288 Caroline Nokes: Should it apply to all ships or
just the new ones?
Ronald Allen: This is yet to be decided, and I think
it will depend on which chapter we are looking at
here. It is not possible to rebuild ships, to alter their
damage stability requirements, for instance. You could
not do that. So, that would apply to new ships only.
But where we are talking of, say, life-saving
appliances where existing ships may well have, for
instance, open lifeboats, then it is possible to replace
those with fully enclosed lifeboats if we see it as
necessary. Therefore, that would apply to all ships
rather than the new ships only.

Q289 Caroline Nokes: Can I just turn to Mr Souter
and ask what the Government’s ambitions are for the
Polar Code, and how it is engaging with the IMO?
Godfrey Souter: I am sorry to say that I will have to
put you back to Mr Allen. Mr Allen is also a
Government official, and he is the expert on the
Polar Code.
Ronald Allen: Overall, we wish to see a robust code,
and a mandatory code that addresses all the additional
risks of operation in polar waters and provides for
appropriate and proportionate controls in
consideration of those risks. We also wish to see a full
and proper consideration of the guidelines—these are
non-mandatory guidelines—for non-convention
vessels. There have been recent casualties in the
Antarctic, two fishing vessels, which demonstrates a
need for some attempt at least to provide some
regulation for these vessels. It is the case that SOLAS
cannot regulate these vessels but it may be that the
Antarctic Treaty parties could use non-mandatory
guidelines that apply, for instance, to fishing vessels
and other non-convention vessels. They may seek to
use them as a condition for granting permits to go
into Antarctica, say. We do not have that same sort of
permitting regime in the Arctic, but it does exist in
the Antarctic and it may well be that such
organisations could use non-mandatory guidelines.

Q290 Caroline Nokes: How is the Government
engaging with the IMO on this?
Ronald Allen: We are very active. We play a full part
in the development of the code, along with the
Foreign and Commonwealth Office Polar Regions
Unit, and with the British Antarctic Survey. We attend
all of the meetings at IMO. We also take part in the
Intersessional Correspondence Group, which does
work between sessions. We also have attended an
environmental hazard identification meeting in
Cambridge last year.

Q291 Chair: Just to go back, if I may, you are talking
about regulations and I think that since the 1990s,
there has been some consensus that there needs to be
additional regulation, over and above what SOLAS
and MARPOL provide. We are now in 2012, and I
hear very clearly that the Coastguard Agency and
various Departments are attending all the meetings
that there are going. But I just wonder where the sense
of urgency and the timeline is in all of this, given the
other timeline that we have of increasingly accelerated
melting of the ice in the Arctic region. I just wonder
why we have had to wait so long for these extra
regulations to come forward. Who is really driving
this? What needs to happen to make those regulations
that are fit for purpose come forward?
Ronald Allen: I think really we are now bound by the
timescales and the procedures at IMO. This was
started about two years ago, the agenda item to
produce a mandatory code.

Q292 Chair: Could I just stop you there and ask you,
chapter and verse, what the line was that precipitated
that procedure at the IMO?
Ronald Allen: That would have been papers
submitted to the Maritime Safety Committee meeting,
to approve or to establish a compelling need for a
mandatory code, or to open a new agenda item to
produce a new mandatory code. Then that was given
to the Design and Equipment Sub-Committee, as the
overseeing sub-committee.

Q293 Chair: Who is the lead person for the UK who
would be pushing it forward?
Ronald Allen: In theory, the Foreign and
Commonwealth Office have lead on polar matters,
but—

Q294 Chair: So, they would be on that committee?
Ronald Allen: They do appear at the Design and
Equipment Sub-Committee, along with the MCA and
the British Antarctic Survey. But in technical matters
I think they generally defer to the MCA.

Q295 Chair: You are all smiling. We are still
waiting, aren’t we?
Ronald Allen: We are still waiting, and it does take
time.

Q296 Chair: How long are we going to have to wait?
Ronald Allen: Initially there was an intention—well,
there still is an intention—to have what we call a goal-
based set of regulations. This has proved a little
problematic, as it has slowed up the development of
regulations. It is seeking to provide a more open
regulation rather than being too prescriptive about it,
and it has suffered teething problems in that way.
It is also the case that we have only just, at the last
DE meeting earlier on this year, sent out to the other
sub-committees—and these might be sub-committees
for LSA, for stability, for fire, for navigation—for
their input to the Design and Equipment Sub-
Committee. We are going to have to wait another year
before we get anything back from them, and I cannot
see it being put up for approval to the Maritime Safety
Committee for perhaps another two years.
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Q297 Chair: I am just going to bring in the Chamber
of Shipping, if I may, on that because if you are
looking at regulation that is going to create new
designs as they are going to be needed, for X amount
of years ahead, surely there needs to be quite a long
lead-in period anyway, because it takes quite a bit of
time to construct to the new construction and design
standard. I am just wondering, Mr Hinchliffe, how
that squares with the concerns of your association.
Peter Hinchliffe: To partly answer your previous
question, of course there is no regular international
trade through Arctic waters, and so therefore there has
been no compelling need until it became evident that
this route was going to open up, when of course the
interest was there. The Governments therefore have
now seen that compelling need and we endorse that.
It is important to understand that Ice Class ships
already exist, because there are ships that do operate
for various purposes in ice-covered waters and,
therefore, those designs and the construction of those
ships are already in place. I personally doubt that the
Polar Code will make much change to the Ice Class
standards of construction and design, because it will
not be required. It may be, and certainly we are not
adverse to that if it does transpire, but those issues are
already in place.
The final point is: yes, from the regulation being in
place until a ship could be available to be delivered
ready to trade, I guess the minimum time is probably
about five years.

Q298 Caroline Lucas: I was just going to say that
the timescales here are a bit alarming. It does seem
that there is not a great deal of urgency, from the
outside looking in—a year for these other committees
to get back to you and so forth. I just wonder if you
could reassure us that this is being pursued with a
degree of urgency. Secondly, in terms of things like
particulate matter emissions, for example, we have
had some evidence from Client Earth that suggested
that, if action is not taken fairly swiftly, then we could
be seeing levels of emissions and black carbon in the
area doubling or even tripling over the next couple of
decades. Are things like emission reductions and so
forth being discussed in MARPOL and what progress
is there? More generally, on emissions trading, I know
that the IMO was supposed to be coming up with
some proposals I think for marine emissions trading,
and I do not know what has happened to that, so a
quick update on that would be good.
Godfrey Souter: Just to go back to the basic principles
of how the IMO works, as my colleague has
explained, proposals have to be put forward in a paper
by a sponsor Government, and that is actually how
things get kicked off in the IMO. Then there are
indeed the committee cycles. The committee that I go
to, the Marine Environment Protection Committee,
meets three times over two years, so that means in
one year there are two meetings and in another year
it is only one meeting. But a lot of the sub-committees
only meet once a year. The result is that I think it is
fair to say that the IMO is not the fastest organisation
in the world, but it is very thorough. The product that
comes out at the other end is the result of a consensus
between flag states, port states, coastal states, industry,

non-Government organisations and environmental
NGOs, and the result is something that is always
workable.

Q299 Caroline Lucas: I think that is what is referred
to as the lowest common denominator. Just because
something is workable does not necessarily mean it
is good.
Godfrey Souter: No, not at all.

Q300 Caroline Lucas: Is there any reason to suggest
that it might be worth looking at whether any of those
processes could be speeded up, given that, for
example, you both expressed surprise at the number
of ships that have passed through passage over the last
12 months?
Godfrey Souter: We move as fast as we can, and I am
going to come back to black carbon and to emissions
trading. I was just going to say that I meant
“workable” as opposed to not workable. There are
some other negotiating fora—I would rather not tell
you what they are because I know it is going to go in
Hansard—where sometimes the legal instrument that
comes out at the end is actually not workable. The
IMO’s are always workable. Often they are way more
than workable. They are very, very good. A classic
example is the revised Annex VI to the MARPOL
Convention, which was adopted by the IMO in
October 2008, and it got an awful lot of praise from
everyone.
Black carbon is something that has not been dealt with
in the revised Annex VI of 2008. It is something that
it is being dealt with, though. I know that one of your
previous evidence givers was quite critical of the fact
that the IMO had not done much yet, but they are
doing something now. Obviously black carbon is
really important, not just because of its forcing effect
on climate change in the Arctic but also because it
is bad for human health. Black carbon from ships’
emissions is being considered by an IMO
Correspondence Group, co-ordinated by the United
States and conducted under the aegis of the IMO’s
Sub-Committee on Bulk Liquids and Gases. It is
tasked with looking at three particular things at the
moment: agreeing a definition of black carbon,
identifying suitable measurement methods, and
gathering information about the scale of the problem.
Sorry, am I going too fast again?

Q301 Caroline Lucas: How about doing something
about it, though, having done all that?
Godfrey Souter: And developing a range of control
options, and what they will then do is report to the
next session of the Bulk Liquids and Gases Sub-
Committee, which is in March of next year. They will
develop a work programme as appropriate and then it
may go forward as part of the Polar Code, or it may
then go forward as further work on Annex VI to the
MARPOL Convention. Annex VI is the annex of the
MARPOL Convention that deals with atmospheric
emissions.

Q302 Caroline Lucas: Do you imagine that is
looking at four or five years, something like that? To
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get a sense of when we might actually see some new
laws coming in from some appropriate regulation.
Godfrey Souter: Maybe three years; and did you want
to hear about emissions trading for climate—
Caroline Lucas: Yes, please.
Godfrey Souter: Normally the IMO works on a highly
technical basis by consensus. It is normally apolitical
and we get results in the timescales I have described.
Unfortunately, carbon emissions have turned out to be
a highly politicised subject, where a number of
developing world countries have very strong views
that are at variance with those countries that actually
want to make progress in the IMO. It does not mean
that we are not making progress, but it means we are
making progress more slowly than on just about every
other subject that is dealt with in the IMO.
In July 2011, the IMO had fantastic success with the
adoption of the Energy Efficiency Design Index as
part of MARPOL. We are still working on trying to
get terms of reference for an impact assessment of
the range of different market based measures for CO2,
which are currently on the table. Emissions trading is
one of them. The international greenhouse gas fund is
another, and the idea originates with Danes. There is
an American one. There is one that the Japanese and
the World Shipping Council have come up with. It
needs an impact assessment, and that is the next step.

Q303 Chair: I am sure from the point of view of our
Committee, the work of the Climate Change
Committee, and the relevance of its work to
Parliament for shipping will come up for further
scrutiny. I very much hope we will have the
opportunity to look at that in detail. Mr Hinchliffe,
you wanted to come in, and I think that my colleague
Mark Lazarowicz wanted to come in briefly before we
finally move to Dr Whitehead.
Peter Hinchliffe: Yes, very briefly, to add a little bit
on the question that has just been asked. I tried to
explain at the beginning that the Polar Code is not
starting from ground zero. We already have the
MARPOL and SOLAS Conventions. The MARPOL
Convention has been changed to require ships to move
from the current heavy fuel oil that they burn, which
has a very high sulphur content, to distillate or diesel
fuel. That regulation is already in place, and with
effect from 2015 most of the world’s fleet will start to
switch from this heavy fuel oil to diesel fuel, which
will have a marked effect on emissions or the
deposition of black carbon. I am not saying it will
remove the problem, but the amount of black carbon
that ships emit will be vastly reduced. I think it is very
important to take that in account. In other respects, I
agree with what Mr Souter was saying.

Q304 Mark Lazarowicz: Just one quick question to
clarify the way in which a Polar Code becomes
mandatory: am I correct in thinking that making it
compulsory is something that a member state, a
Government, will do? Who enforces the mandatory
nature of a Polar Code regulation? Presumably,
countries have to agree a Polar Code through some
treaty or something, then it is up to the signatory states
to enforce it. Is that how it happens?

Godfrey Souter: Perhaps I could answer this.
Basically, the instruments in the IMO may be
amendments to new instruments, like MARPOL or
SOLAS, to which countries are already a party. The
United Kingdom already has a treaty obligation to
fulfil the requirements of MARPOL, and when there
are amendments to MARPOL, the United Kingdom
has to implement those amendments or, alternatively,
we could denounce the convention.
That applies if you have an existing convention.
Alternatively, if you have a new convention, then
countries have to decide whether they are going to
ratify or accede to that convention or not. Indeed, the
convention will not come into force internationally
until a specified number of countries representing a
specified percentage of the merchant tonnage of the
world—and these are specified in the terms of the
convention itself—have been satisfied. Then the
countries that have ratified or acceded to these
international instruments have to implement them in
their national law. The thing is, the instruments
themselves may either be mandatory or they may be
in the form of guidelines. Basically we are talking
about international instruments.

Q305 Mark Lazarowicz: Basically, once you have
agreed a Polar Code, you then have to go through this
procedure of negotiation, agreement and ratification—
is that correct?
Godfrey Souter: I am going to have to defer to Mr
Allen. We have talked about the fact that the SOLAS
and MARPOL Conventions apply to ships everywhere
in the world, but the additional elements that are going
to be only in the Polar Code—
Ronald Allen: We are still not entirely sure about the
mechanism for having it implemented. But I think the
favourite, and certainly the one that we would prefer
to see, is for it not to be a standalone convention but
for it to be absorbed within SOLAS itself. To have a
chapter within SOLAS, in the same manner as the
High-Speed Craft Code, which is an equivalent to
various chapters of SOLAS and has its own chapter:
you simply refer to the High-Speed Craft Code. We
could have a new chapter in SOLAS that says, “If you
are operating ships in the polar regions, you should
refer to the Polar Code”. Then we have the Polar Code
as a standalone instrument in the same way as the
High-Speed Craft Code. Again, we are still looking at
the legalities of doing it this way. The environmental
chapter, chapter 15 in the code, would then refer you
to MARPOL.

Q306 Mark Lazarowicz: A last follow-up; you refer
to ships operating in the polar area. From what
someone said earlier, do I take it that that includes
commercial shipping? Obviously it would not include
military shipping, but it would not include, for
example—I understand fishing vessels—things like
the large vessels that support fishing fleets and so on.
Whether they would be covered by the code would
depend on member states. I think the point was made
that there were concerns that fishing vessels were not
covered by codes in the Antarctic area.
Ronald Allen: They are non-convention vessels, so
certainly SOLAS does not apply to them.
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Q307 Mark Lazarowicz: The Polar Code would not
apply to non-convention vessels as well?
Ronald Allen: No, it would not, and this is—

Q308 Mark Lazarowicz: If we were to see the
growth of fishing which was posited earlier on in the
evidence, the vessels doing that would not be covered
by the Polar Code. That would be up to the member
states, national Governments and their legislative
competence to sort out, and deal with any issues about
safety, risk, and all the rest of it. Is that correct?
Ronald Allen: Indeed. Also, it may well be that the
likes of ATCM or the Antarctic Treaty Parties, could
make use of this.
Mark Lazarowicz: I am dealing with the Arctic now.
Ronald Allen: Yes, I know, but they well may be
useful to other organisations that might some way
permit the fishing or non-convention vessel activities.

Q309 Mark Lazarowicz: There is not a regime for
the Arctic, is there?
Ronald Allen: No, not to my knowledge.

Q310 Chair: There is a general view that we are on
a very slow boat in respect of all of this, in terms of
the timeline for getting something through quickly.
Ronald Allen: I am afraid that is just the processes
that we have to go through at IMO. It is a fact that
the sub-committees meet only once a year. MEPC
meets three times every two years. The same is true
of the Maritime Safety Committee, which is the
overseeing committee on the safety of navigation side
of things. Once it comes up for approval at MSC,
there will then be a cooling-off period, and then an
entry-into-force date may be anything up to 18 months
ahead and longer.
Chair: As we do not have the pleasure of them being
here to give oral evidence, we shall have to raise those
issues with them through written questions.

Q311 Dr Whitehead: We talked about the
regulations and the mandatory status of codes. The
enforcement of compliance with those regulations, as
they relate to individual ships that are going through
the Arctic passages, is the responsibility of the ship’s
flag state?
Godfrey Souter: Yes.

Q312 Dr Whitehead: Do we have any worries about
those flag states and the extent to which they might
enforce compliance with Arctic-related regulations?
There are enormous variations in flag states’ ability to
comply overall, and particularly with this relatively
new area of additional compliance because of the
particular circumstances and the distances, as we have
already heard. Is that perhaps an issue for at least a
number of the flag states that may operate in the
Arctic in the future?
Godfrey Souter: Can I perhaps pick this one up?
Certainly, the primary jurisdiction roles for ships rests
with the flag state. There is also a role for the port
state. When a ship enters a port of a state that is not
its flag state, it becomes subject to port state control.
You are absolutely right there is a variation between
the standards of flag states. Many flag states are

extremely meticulous in the way in which they
exercise jurisdiction over the ships which fly their
flag, but the port state control system provides a
useful backup.
Was one of the points that you were making that you
were dubious about a flag state that was not an Arctic
state being able to enforce proper standards in the
Arctic or am I reading something into your question
that was not there?

Q313 Dr Whitehead: I am not sure what the
composition of flag states is for ships that might make
the Arctic passages, but I can imagine, not naming
any particular flag states, that there may be flagged
vessels of particular states that would venture across
the Arctic passage, having no idea whatsoever of
the—
Chair: It is more an issue about flags of convenience
and whether or not, even if there are regulations, you
get proper enforcement of those regulations.
Godfrey Souter: Absolutely. I think the point is that
there is no particular reason why a non-Arctic state
cannot be a fully effective flag state in respect of
enforcing the regulations, the international rules and
standards that apply to Arctic shipping. The other
thing is that if a ship is observed by observers from
the coastal state, acting in a way that is infringing the
rules and standards, obviously they can report it to a
flag state and expect action to be taken. Equally, there
are even some powers of enforcement for coastal
states, although they do normally, in UNCLOS,
require a ship voluntarily to come into a port. I say
“normally” because there has been some practice on
the part of some western European states where they
have actually brought ships into ports, which they
thought were infringing international rules and
standards.

Q314 Dr Whitehead: That brings me to my next
question: looking at the other end of the telescope,
what about the Arctic states and their capacity to deal
with those issues of passage and those issues of
regulation that do apply to them, particularly in view
of the contested nature of a number of those passages?
Do you have any concerns, or should there be concern
about their competence to deal with what looks like it
will be a fairly steeply increasing number of vessels
passing through those passages?
Godfrey Souter: I do not think there is cause for
significant concern, because those areas where there
is going to be a substantial growth in traffic are areas
where the state, the coastal state in particular, is
seeking to promote that traffic. Russia is the obvious
case, as it is seeking to promote the Northern Sea
Route. I would expect Russia to provide more
machinery for monitoring compliance. Also—and I
said it would come back to infrastructure—I would
expect Russia to provide more infrastructure in the
form of ports and terminals in the Northern Sea Route,
where ships can go for repair and resupply.

Q315 Dr Whitehead: So you would expect, would
you?
Godfrey Souter: I would expect that.
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Q316 Dr Whitehead: Is there any evidence that is
happening?
Godfrey Souter: As yet, only 34 ships went through
the Northern Sea Route last year and, as Mr Hinchliffe
said, only four the year before. There is not very much
going through the Northern Sea Route yet, but I would
be very surprised if a developed country like Russia
did not ensure that it had the monitoring capability
and the other infrastructure capability I mentioned.

Q317 Dr Whitehead: I guess that it is chicken and
egg to some extent—whether that capacity comes in
before an increase in vessels, or whether an increase
in vessels perhaps brings about the capacity.
Godfrey Souter: You are right; it is chicken and egg.
Except that the Russians—and I do not think I want to
labour the metaphor of chickens and eggs—are indeed
actively promoting the Northern Sea Route. It is not
something that is just happening to them. It is
something that they are instigating.

Q318 Dr Whitehead: Perhaps briefly, to Mr Allen:
in terms of UK flag vessels, what sort of inspection
is undertaken of those should they undertake passage
through the Arctic routes? What are we doing about
that?
Ronald Allen: If there have only been 34 they may
never have come near the UK ports.

Q319 Dr Whitehead: Do we have any UK flag
vessels? Are they included in that 34?
Ronald Allen: That I am not aware of.

Q320 Chair: How would you know?
Ronald Allen: How would I know? Given that it was
only this morning that it was published in Lloyd’s
List, I have not had time, Madam Chair, to see
whether or not there were any English flag ships
involved in it. But I doubt it. I think we might have
heard.

Q321 Chair: Would we expect to know if any were
going through?
Ronald Allen: Difficult to say. I am not sure how we
would know, given that there are no requirements as
of now for polar ships and, therefore, no polar ship
certificates. Because there is no mandatory
requirement for adherence to any mandatory
instrument for shipping in the Arctic, we would not
necessarily know whether a ship was going to go
through there.

Q322 Dr Whitehead: I do not think it is saying for
all other flag countries.
Ronald Allen: For the moment, certainly.

Q323 Dr Whitehead: No one would actually know
whether any of their vessels were going through the
Arctic or not?
Ronald Allen: They may well be informed by the
owners.

Q324 Mark Lazarowicz: How does anyone know it
is 34, not 33 or 40? Someone must have a list of the
ships, if they are going to work out—

Ronald Allen: It would either come from Russia or
indeed from information or data systems like Lloyd’s
Register or Fairplay.
Godfrey Souter: The point is, of course, that every
ship that goes through the Northern Sea Route has to
be accompanied by an icebreaker, so the Russians
would have records of which icebreakers had attended
which ship.

Q325 Dr Whitehead: I understand that, but the
country of flag, as we have just heard, would not know
and, therefore, would not be in a position to regulate
or enforce regulations relating to their flag ships going
through those Arctic passages, is that right?
Ronald Allen: It does not necessarily regulate the
route. It regulates the ship by the issue of statutory
certificates. Those relate to construction, stability and
the like and safety equipment and so on, but they do
not dictate where the ship can go.

Q326 Dr Whitehead: As we had agreed, aren’t some
of the circumstances of going across the Arctic
passages rather different and more far reaching than
some of those that you might traditionally provide
for?
Ronald Allen: But there is no requirement within
SOLAS for any particular construction requirements
to go through the Arctic.

Q327 Dr Whitehead: I understand that; I mean, in
the sense that we were just agreeing, that actually that
there is no distinction between sailing a ship between
the Cape Verde Islands in the Azores and sailing a
ship between Murmansk and Vladivostok.
Ronald Allen: When we have a Polar Code, then we
will know whether a ship has in fact been inspected
and been issued with certificates that entitle it to go
into the polar regions, which are well defined in the
code. Other than that we do not control where ships
go.

Q328 Chair: Just on that preparedness, in terms of
search and rescue by a coastguard and so on, how
does that then feature?
Godfrey Souter: I am sorry I am far from being an
expert on search and rescue, but my understanding is
that every coastal state has a search and rescue region
and within that region it is supposed to have the
capability to carry out search and rescue operations,
and that would certainly be the case for the United
States, Norway, Denmark, Canada and Russia.
Whether they would have the capability to deal with
a very, very major incident a long way away from
land is an interesting question, but it is certainly for
them as the coastal state to have the capability.

Q329 Chair: We need to end now. Given all that has
just been said, particularly in relation to these 34 ships
that have been through, should we be looking to limit
shipping in the Arctic until we have some kind of an
understanding of the safety regulations and everything
else and particular circumstances, like fog and so on
and the damage to the ecosystem, until we have got
some of these questions resolved through charts and
so on?
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Godfrey Souter: If I could answer that initially I am
sure that other members of the panel might have
something to say as well.
Chair: We might be up to full time by then.
Godfrey Souter: I will be very quick. The answer, I
think, is no. I do not think there is sufficient
justification for banning shipping to the Arctic. There
is not a great deal of shipping going there at the
moment, but what shipping is going there appears to
be doing it safely not least because of the
requirements to have an icebreaker escort, so no. By

the way, charting is improving and also satellite
provision, and provision of different satellite orbits is
also improving. Although there have been
inadequacies, they are being addressed, but I will
stop now.
Chair: Thank you. Does anybody wish to add to that?
Okay. On that point we will leave it. Thank you very
much indeed. It has been very long and detailed, but
thank you very much for coming along to the session
this afternoon.
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Examination of Witness

Witness: Mr Kim Traavik, Norwegian Ambassador to the UK, gave evidence.

Q330 Chair: Good afternoon, Ambassador. Welcome
to this Committee’s inquiry into the Arctic. We give
apologies on behalf of Joan Walley, the Chair of the
Environmental Audit Committee, who is at the Rio
summit at the moment, but you have a fairly full
house from the Committee here. Can I begin by
asking you, what changes in the Arctic will have the
biggest implications for Norway that you foresee?
Mr Traavik: Thank you very much, Mr Chairman.
Thank you for having me here. Can I make a few
introductory remarks before I get to that issue, or
would you prefer me to go straight into the questions?
Chair: A short introduction would be very welcome.
Mr Traavik: It will take me about two-and-a-half
minutes, if it is okay.
Chair: Fine.
Mr Traavik: Let me then start by noting that it is
perhaps obvious that the Arctic is important to
Norway, my country. That is not surprising, I would
assume, because it is a region that is part of our
history, our identity and, most importantly, our future.
By the way, that is also why the Norwegian
Government has designated the Arctic—or the High
North as we sometimes call it—its number one
foreign policy priority.
Clearly, the Committee is quite aware that there are
major changes underway in the Arctic, in particular
caused by climate change. From our perspective, these
changes pose new challenges but at the same time
give rise to significant new opportunities. Let me
assure you that, as one of the Arctic littoral states and,
in all modesty, a major stakeholder, Norway is
committed to addressing these challenges and making
use of the opportunities in a safe and, above all,
environmentally sound way. To that end, we will
continue to base ourselves on an integrated ecosystem
and knowledge-based management regime. We are
committed to engaging our partners in the Arctic
Council, and beyond, in efforts to ensure that the
Arctic remains a peaceful region of co-operation and
sustainable resource management. In short, Chair,
Norway wants to make use of the opportunities that
are opening up while, at the same time, managing the
risks in a responsible manner.
Those risks clearly are real and they are complex, but
the legal framework and the political institutions
needed to deal with them are in place. Hence, the
claim that there is a legal vacuum in the Arctic is, of
course, a myth. Being an ocean surrounded by land

Sheryll Murray
Caroline Nokes
Mr Mark Spencer
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and under undisputed national jurisdiction, the UN
Convention on the Law of the Sea is clearly the
applicable legal framework for the Arctic. In the
Arctic Council we have a well-functioning political
arena for addressing regional and trans-boundary
issues relating to the Arctic.
Finally, and this is an important point from our point
of view, there is no “race for Arctic riches” as it is
sometimes phrased in the media. On the contrary, the
High North is today a region of low tension. Bearing
in mind that the vast majority of the resources are
located in areas under undisputed coastal state
jurisdiction, there is no reason that we can see that
should change in the foreseeable future. In conclusion,
there is no need for a new legal order or new
structures. The present governance arrangements are
functioning well, and they are in a continuous process
of being further strengthened. Thank you very much.
Chair: Thank you, Ambassador. In fact, your opening
statement answered my opening question as well.
Mr Traavik: I thought it might.

Q331 Chair: As Ambassador here, what is your
perspective on the UK’s approach to the Arctic, and
is there anything that Norway would like to see the
UK evolving in policy terms?
Mr Traavik: In recent years, we have established an
extremely close dialogue with the United Kingdom at
most levels, be it at the political level or the level of
officials on Arctic High North issues. You can see that
reflected most recently in the joint statement after the
Prime Minister’s visit to Oslo, where there was
reference made to co-operation on Arctic issues. We
are very pleased with the dialogue we have with the
United Kingdom on these very important issues.

Q332 Chair: It has been suggested that the British
Government should develop an Arctic strategy to
bring together various policy objectives of the six
British Government Departments that have an interest
in the Arctic. Would you welcome that or would you
think it is rather presumptuous for a non-Arctic state
to develop an Arctic strategy? Clearly you have an
Arctic strategy, what are the pros and cons of having
that sort of approach?
Mr Traavik: It might perhaps be seen as
presumptuous for me as a non-Briton to pass advice
on that issue, but let me just say that we see it as
a positive thing, a good thing, if our partners—and



cobber Pack: U PL: COE1 [O] Processed: [14-09-2012 15:03] Job: 018374 Unit: PG06
Source: /MILES/PKU/INPUT/018374/018374_o006_th_HC 171-ii (CORRECTED).xml

Environmental Audit Committee: Evidence Ev 77

20 June 2012 Mr Kim Traavik

particularly as close a partner as the United
Kingdom—would consider it useful to draw up some
sort of a strategy for the Arctic. That can only be
helpful. We are like-minded on most, if not all, of the
essential issues pertaining to the Arctic.
Chair: Thank you very much. We are going to move
on to talk about the Arctic Council now, and Caroline
Lucas has the first question.

Q333 Caroline Lucas: Thank you. As you know, the
Arctic Council was established with a particular focus
on sustainable development and environmental
protection. How successful do you think the Council
has been in that respect, and how do you see that role
evolving particularly with an environmental focus into
the future? Perhaps in your answer you could reflect
on some of the issues I have been seeing around
governance, where increasingly countries that are not
represented on the Arctic Council, even as observers,
are saying that the decisions made by countries who
are members of the Arctic Council can have big
implications for them. I am thinking of climate
change. For example, you have the Climate Change
Ambassador from the Seychelles saying, “We should
have a voice on what is happening up at the Arctic”.
Ultimately it will affect their lives as well.
Mr Traavik: If I may just deal, at least briefly, with
the last point you made about outside interest. In
general terms we are very open to that, in the sense
that we recognise that the wider international
communities have legitimate interests and concerns
about development in the Arctic. We have always
been of the view that countries that express an interest
in joining the Arctic Council as observers should, a
priori, be given a positive hearing on that.
As you know, there are some criteria that have been
established by the members of the Arctic Council: in
the first place that candidates who join as observers
recognise the sovereign rights of the Arctic States;
that there is support given to the existing legal
framework in the Arctic; and that the country in
question is also prepared and able to support and
participate, actively and constructively, in the work of
the Arctic Council. If that is the case we are extremely
positive to admitting new observers. As you know,
there has been an ongoing discussion about that, and
I am sure my Swedish colleague will go further into
that afterwards. We hope that these issues pertaining
to the wishes expressed by several countries, and the
European Commission, to join as observers can be
resolved next year in 2013.
On your question about the effectiveness of the Arctic
Council, I think that it has been a success story. As
you are aware, in the initial stages of its existence it
focused essentially upon making assessments,
analysing trends in the Arctic, and it did that very
successfully. For example, the so-called Arctic
Climate Impact Assessment study, which came out
some six or seven years ago, was a pioneering
analysis of how climate change was making itself felt,
particularly, severely in the High North, and as such
it had a tremendous political impact in a wider
international area. Since that time the Arctic Council
has moved on. It has drawn up its first legal
instrument on search and rescue, and there is ongoing

work on a legal instrument on Arctic marine pollution.
I think that the Arctic Council has shown its ability to
adapt and to further strengthen its activities, and to do
that in an inclusive, open and transparent way.

Q334 Caroline Lucas: That all sounds very positive.
Could you also give us an insight into what I assume
must be some tensions and so forth around the table
as well, in terms of difficulties, intentions? If there is
anything you can say about that with respect to
upcoming discussions on the oil spill plans, that would
be very interesting.
Mr Traavik: Work on the oil spill instrument seems
to be progressing in a very positive manner. To the
best of my knowledge, there would not at present
seem to be any insuperable obstacles to a speedy
conclusion of that work. I am confident that it will be
concluded in time for next year’s meetings.
In passing, I did allude to the discussion that has taken
place on the issue of adding new observers to the
Arctic Council. Obviously, there have been
differences of opinion among Council members as
regards the observer issue. Again, I trust my Swedish
colleague will go into that from the point of view of
the chairmanship. For our part, we have a very open
mind and would welcome adding new observers to the
Arctic Council, because that will enrich the
discussions. And as I said a while ago, non-members
of the Arctic Council have legitimate interests to
pursue and concerns about developments in the
Arctic.
Since many of the challenges that we are facing in the
Arctic are linked to environmental issues that have
been caused from outside the Arctic region, it is
important that we have as broad a representative
participation in the Arctic Council’s affairs as
possible.

Q335 Caroline Lucas: I have one last question,
which is not related to that, but while I have the floor
I want to ask you about a Reuters’ report that I saw
from November. It may just be that the translation is
the problem, but it talks about how Norway has
unveiled a 20-year plan to unlock offshore Arctic oil
and gas resources. It talks about infrastructure
building, research investment and a new fighter jet
fleet. The part about the fighter jet fleet concerns me,
because it seems to be linked to what is then called “a
new industrial era in the High North”. Could you say
a little more about that fighter jet capability?
Mr Traavik: I cannot remember having read the
Reuters’ story that you refer to, but it sounds as if it
is mixing up things that do not have much to do with
each other, in the sense that we—as are many other
allied and indeed non-allied countries—are in a
process that will lead up to replacing ageing military
airplanes with new modern ones. That is a normal part
of the modernisation and updating of our military
forces.

Q336 Caroline Lucas: It is not because you foresee
some kind of military conflict over resources in the
Arctic?
Mr Traavik: No.
Caroline Lucas: Perfect, good.
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Mr Traavik: Absolutely not, and if I may add one
further comment on that. We do not see a potential for
conflict in the Arctic, mainly because—as I said at the
outset—the Arctic littoral states are all in agreement
that they will resolve any outstanding legal issues on
the basis of the existing legal framework, which is the
United Nations Convention on the Law of the Sea.
And, incidentally, there are not that many left since
the agreement between Norway and Russia came into
effect on the demarcation of maritime jurisdiction in
the Barents Sea. Furthermore, as already noted, the
vast majority of the resources are located in areas
under undisputed coastal state jurisdiction. Against
this backdrop we do not think there is a great deal of
risk that there will be competition or conflict about
those issues in the Arctic.

Q337 Peter Aldous: Ambassador, I was going to talk
a little bit more about the role of observers on the
Arctic Council. You have already answered my first
question, which was about the value that the Council
observer status brings, and you very much said it
enriches discussions. Taking that a bit further, are
there some areas where observers can have a larger
role than in other areas?
Mr Traavik: I am sure there could be. It would be
hard for me to pinpoint with any degree of accuracy
where that could be. I think we would, as a matter of
principle, welcome the participation of observers in
all the issues before the Council. At the same time,
and that is quite obvious, the various candidates for
observer status have differing interests. I would
imagine, for example, that China, South Korea and
Japan would be interested in matters related, for
example, to the prospect of shipping in the Arctic as
well as resources. That would vary from country to
country, it seems to me.

Q338 Peter Aldous: You mentioned China; does the
Norwegian Government continue to support China’s
bid to become a permanent observer?
Mr Traavik: Absolutely.

Q339 Peter Aldous: Can you elaborate? You are
fairly firm on that.
Mr Traavik: We are firm and, as I said before, on the
principle that if countries are interested, and willing
and able to contribute to the activities of the Council,
then we are positive with regard to their entry as
observers into the proceedings of the Council. Of
course, we have also made the point that, in order to
process the request for observer status, it is important
to be able to speak together and to have dialogue.

Q340 Peter Aldous: If we just look in a little bit
more detail at how the UK uses its observer status,
what is your view on that? Do you think Britain is
using its observer status as it should?
Mr Traavik: We appreciate the role that Her Majesty’s
Government is playing in the Arctic Council, as in
other arenas for international co-operation. As I noted
a few minutes ago, we have a very close dialogue
bilaterally with Britain, which is very important from
our point of view and something that we see
commitment to in the highest reaches of both

Governments, so we are very, very positive about that
and see Britain’s role as a constructive one in the
Arctic Council.

Q341 Peter Aldous: Is there any specific expertise
that the British Government brings to the table as far
as their role is concerned?
Mr Traavik: Absolutely. Let me specifically mention
Britain’s role in polar science and research, for which
we have the very highest regard. In this area we have
a long tradition of close co-operation, and the two
Governments have committed themselves to further
deepen and broaden that co-operation. This is a very
significant development. In order to be sustainable all
activities in the Arctic have to be science and
knowledge-based. That is why we set such great store
by the bilateral memorandum of understanding that
William Hague and our Foreign Minister, Jonas Gahr
Støre, signed last December, and which sets the stage
for further development and strengthening of the
already robust bilateral cooperation on polar science
and research.
Peter Aldous: Thank you very much.
Chair: That leads nicely on to the next subject, which
is ensuring sustainable development.

Q342 Katy Clark: You said there is no race for
Arctic riches and Norway’s strategy for the Arctic
seems to foresee an opportunity for future economic
development but, more than that, has regard both to
the environment and to indigenous peoples. How are
you seeking to strike a balance between growth and
environmental protection?
Mr Traavik: I think we do that by basing ourselves
to the extent possible on a holistic approach, a broad
approach to whatever human activities are being
planned. That is reflected in the notion of an
integrated ecosystem management regime, which
really means that you draw up a total plan for any
given area where you plan some sort of economic
activity and you try to make sure that by, for example,
pursuing petroleum-related activities you do not
damage or hamper the activities of the fishing
industry, you do not damage spawning areas for
important fish stocks and so forth. In other words, you
do not assist opportunities and plans for extraction of
fossil energy without looking into its implications in
other areas. You try to draw up, as much as possible,
a broad, comprehensive and holistic plan for whatever
activities you are planning to undertake.

Q343 Katy Clark: On the marine management plans,
is this something that you are doing unilaterally, or it
is something you are sharing with other Arctic States
and are they engaging and showing an interest?
Mr Traavik: To respond more specifically to your
question, some of the issues are obviously
transboundary or regional in nature, so, yes, we try
to engage our partners, particularly Russia, and will
continue to do so. Russia is a neighbouring state and
one with which we share a number of important
responsibilities, not least as regard the management of
key commercial fish stocks, and we have had some
initial very positive responses from the Russian side
that could pave the way for a broader Barents Sea
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ecosystem approach, which Russia will participate in
too.

Q344 Katy Clark: Does your Government see future
protection for the Arctic as being decided by each
Arctic country, or specific countries working together
in the way you have just described, or agreed at a
multilateral level through the Arctic Council?
Mr Traavik: There is no question that you need to do
both. Each individual state has to do what it has to do
to comply with its commitments and its—how should
I put this?—responsibilities as a coastal state, on the
basis of the International Law of the Sea and the
responsibilities it places on the Council states. That is
the other side of the coin. The UN Convention on the
Law of the Sea confers privileges on the coastal states
but it also gives them responsibilities that we take
very seriously. So, yes, we have to do it on a national
basis but we also have to do it on the bilateral and on
the regional basis.

Q345 Katy Clark: How essential is the Arctic
Council to that?
Mr Traavik: It is extremely essential.

Q346 Katy Clark: In what areas would the
Norwegian Government like to see greater
environmental protections for the Arctic? You have
obviously exposed some areas, but what other areas?
Mr Traavik: One of the key areas is exactly the one
that the Arctic Council have been focusing on in the
first instance. In these parts of the world, where at
present there is less infrastructure than in more
southerly climes, we need to make sure that we co-
operate to the best of our abilities, in order to ensure
a optimal level of preparedness when it comes to
search and rescue, and to make sure that we can co-
operate in a systematic fashion if accidents were to
happen. The same applies to oil spill preparedness and
mitigation. Bearing in mind that the resources are
limited, we may need to make sure that we are making
optimum use of them.
There is also the perspective raised by the possibility
of having increased shipping in the Arctic seas. That
will take time for many reasons, one being that the
ice will still be a problem—that may change with
time; there is every likelihood that it will—but also
because of the high costs incurred, because of high
insurance expenses, and the need to develop and build
vessels that have the technical capability of navigating
in these inhospitable areas. While this will take time,
it is important that we do what we can, in both
national and multilateral fora, one case in point being
the so called Polar Code, which hopefully will provide
as soon as possible for mandatory rules and
regulations to govern shipping in ice infested waters,
such as the Arctic. That is a very important next
challenge for the international community, and we are
pushing very hard for these negotiations, which take
place at the International Maritime Organisation, to be
concluded as soon as possible.

Q347 Katy Clark: Your Government’s strategy
emphasises a generational perspective to help shape
Norway’s policies in the Arctic, can you explain what

that means in practice and outline whether any
particular policies have been influenced by this?
Mr Traavik: I think the generational principle is—if I
may put it in those terms—mainstream into most of
the things we do. The simple consideration is that if
we want the Arctic to remain as important to future
generations, to our children and grandchildren, as it is
for us today, we need to proceed at all times on the
basis of the precautionary principle and make sure that
whatever we do is not inflicting damage upon the rich
but extremely vulnerable natural habitats in the Arctic.
I think that is the basis of whatever we do, it is also
clearly reflected in the integrated ecosystem approach,
and we want to make doubly sure that we are not
doing things that will do irreparable harm to the
natural environment in the Arctic.
Chair: Our next question is on oil and gas exploration
in the Arctic.

Q348 Zac Goldsmith: Thank you, Ambassador. You
have mentioned Russia already, and clearly the
relationship between your two countries is, as stated,
top priority. But the approach to regulation and
governance in your country is starkly different, one
could say, than the approach adopted historically
within Russia, and there have been some recent
examples of mishaps by Russian exploration
initiatives. Can you give us your Government’s views
on the adequacies of Russia’s regulatory regime for
oil and gas exploration: areas that you think work and
areas that you think could be improved?
Mr Traavik: The point of departure, from our point
of view—and I think the Russians would recognise
and admit as much themselves—is that the Russians
do have a lot of experience, and they have had
regulatory frameworks in place on land, onshore oil
and petroleum activities for a long time, but they have
not had a lot of experience when it comes to offshore
activities. In that area, which has been our area of
experience and gradually expertise, I think our
regulatory framework is certainly something that we
could see as a model for regulating activities in other
parts of the High North as well.

Q349 Zac Goldsmith: Do you think that is a view
shared in Russia? Is Russia willing to accept
Norway’s lead in relation to those standards you have
just described?
Mr Traavik: Of course, that is for them to reply to,
but I would imagine that, at least in the sense that I
mention that they have limited experience with
offshore activities, they would probably agree with
that.

Q350 Zac Goldsmith: The relationship at the
moment, in terms of energy co-operation and future
plans, is not a tense one?
Mr Traavik: No. We have a very close co-operative
relationship with the Russians, and the resolution of
the outstanding issue pertaining to maritime
delimitation between our two countries has also paved
the way for intensified co-operation. As part of that
agreement, there was also reference to each country
being granted the opportunity to take part in offshore
activities on the other country’s continental shelf. Our
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continental shelf is a very open one. Companies from
a large number of countries, including Britain, have
been given the opportunity to take part in
development and extraction activities on our
continental shelf, on the basis—obviously—of the
Norwegian regulatory framework. As we see it, the
best way to create awareness of the issues and perhaps
also to “export” the very exacting regulatory
framework that we have developed over time is to
cooperate in this way.

Q351 Zac Goldsmith: Thank you. Could you
provide a little more detail about what your
Government is doing to minimise the risk of an oil
spill, or blowout, from oil production in your
country’s Arctic waters? What are the steps that your
country is taking or planning to take?
Mr Traavik: Obviously I am not an expert on the
technicalities of this, but what we basically do is to
provide an extremely strict regulatory framework,
which requires the operating companies to comply
with standards that are among the most exacting in
the business. And we keep track of what the
companies are doing as well. In short we try to impose
and apply the strictest possible environmental
standards in the business and also to make sure that
they stick. If I may just complete that thought, we
have a pretty good record on the Norwegian
continental shelf. That is not a reason to be
complacent because we all know that accidents can
happen, but it is important to be sure that you have as
exacting standards as possible in place, in order to
reduce the risk of a mishap as much as possible.

Q352 Zac Goldsmith: Before I move on, do you
think it is the case that the standards being set by
Norway are the highest standards in the region? Is that
a goal that you set yourselves as a country? Are there
any other countries that you could objectively describe
as being more ambitious, in terms of the safety
standards being set?
Mr Traavik: In terms of safety standards, for the
European part of the Arctic, I think my answer would
have to be that the standards set by Norway are indeed
the highest, and that is the way we want it.

Q353 Zac Goldsmith: One final question. Would
you be able to give us an update on Norway’s
negotiations at the Arctic Circle on oil spill response
in the Arctic? I think your country began those
negotiations. It would be useful to know where they
are and what your country aspires to, what you think
those negotiations will deliver?
Mr Traavik: You mean in the context of the Arctic
Council?
Zac Goldsmith: Yes.
Mr Traavik: They are going ahead with a view to
being concluded by next year. The sense I get from
those of my colleagues who have been involved in
this, is that the odds are pretty good that will happen.
The talks are proceeding well, and we have seen a full
commitment on the part of the Governments involved,
because of the importance that is attached to these
issues by all of them. That is all I can say about that
at the present stage.

Chair: Our next question is about indigenous peoples.

Q354 Paul Uppal: Thank you, Ambassador. I am
going to primarily refer my remarks to the indigenous
population that runs across the top arc, from Norway
to Russia, Norway, Sweden, Finland and Russia, and
that is the Sami people, about 85,000 people, but
particularly in Norway. They have led a fairly
nomadic, traditional existence, and I was interested in
your view of how they maintain a balance between
that traditional existence in view of the modern
pressures they face, particularly in terms of
industrialisation and in terms of extracting resources
within the Arctic. How do you think that balance is at
the moment?
Mr Traavik: The Sami used to be nomadic people, as
you just said. With time I think many of them have
turned more semi-nomadic, in the sense that they
usually have a permanent place where they live but
during parts of the year they follow the reindeer herds,
sometimes across quite considerable distances, mainly
from the interior of the north of Norway to the coasts
where the reindeer find their summer pastures.
The Sami are very much taken into account and given
a hearing on issues related to developments in the
High North. That happens at the national level, and it
happens at the international level. At the national
level, a Sami Parliament has been set up, which is the
political arena for consideration of issues that may in
some way affect the interests of the Sami population,
including aspects of policies for the High North. The
Sami are furthermore heard on plans being drawn up
at an early stage, and they are frequently represented
in expert committees or boards that are preparing for
political initiatives and plans. Finally, in the
international arena, of course, the Sami are so-called
permanent participants in the Arctic Council, along
with other Arctic indigenous peoples.

Q355 Paul Uppal: I note the political aspect that you
have highlighted there, that there is political
representation, but I just want to—and it is probably
the wrong words—drill down, if you will pardon the
pun, a bit further into that. From my own experience,
I know there can sometimes be a disconnection
between so-called community leaders or politicians
and the people they speak on behalf of. Is there
anything that is done in terms of surveying the views
of indigenous populations and getting their views,
specifically at a ground level, on how they feel about
the changes that they are facing at the moment?
Mr Traavik: I am sure there is. There is polling for
just about everything in our society, as in yours, so I
am sure there is.

Q356 Paul Uppal: We have plenty of that here as
well.
Mr Traavik: Yes. So I am sure there is. Of course, the
Sami are Norwegians and they are Sami. Like other
Norwegians, they take part in elections and other
political processes. They have their own institutions,
representative organs and all that sort of thing. All in
all, they have quite a reasonable opportunity to make
their views heard. You may be right that there could
sometimes be a disconnect between the Sami elite and
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the proverbial man and woman in the street on issues
such as this. I do not think, however, that this is a
significant problem.
Chair: What will probably be our last question for
this afternoon is on shipping, which you have
already raised.

Q357 Dr Whitehead: Thank you, Mr Ambassador.
Clearly as the sea ice retreats there will be increased
shipping traffic through the north-west and north-east
routes, and presumably through your waters. We heard
just recently that, I think, a total of 33 ships had
completed those passages last year, but clearly that is
going to increase somewhat. What opportunities and
threats does your Government see arising from that
increased shipping traffic?
Mr Traavik: First of all, I think it is important to bear
in mind that this is very much a gradual process, and
you are absolutely right to note that last year some 35
vessels navigated the North East Passage. That is a
significant increase over preceding years. But you
have to keep this number in perspective. We are still
talking about a miniscule part of the total number of
ships going between Europe and Asia. The process of
making Arctic shipping a more important part of the
sum total of ship transport between Europe and Asia
will take time. That is perhaps a bad thing from the
point of view of those who are impatient about
making use of the reduced sailing time and the
reduced consumption of fuel for ships involved in this
Arctic navigation, but it is a good thing if you want
to have the time you need to prepare as well as
possible for this kind of activity and the risks that it
could entail.
Clearly one risk is that even though the sea ice is
receding, making it possible in purely physical terms
to navigate along the Siberian coastline, it is still a
very inhospitable place. For half the year it is totally
pitch-dark. To say that the weather conditions are
inclement is an understatement, and there will be ice
all the same. On top of that, there is very limited
infrastructure on land. If accidents were to happen, in
many cases help will be far away, and it will take time
to bring help there. So you need to make sure that
whatever vessels are sailing there are having recourse,
as far as possible, to icebreaking support. They must
themselves be reinforced, as much as possible, for
operating in those sorts of conditions. There must be
clarity about what sea lanes they are going to use,
whether they are going to be allowed to travel on their
own, or whether they are going to be required to travel
in pairs or in larger groups, in order to make sure that
the risk to lives, to property, and to the environment
is as low as possible.
That is why we are pursuing these parallel tracks;
firstly, to make sure that the Arctic Council member
states have the time to complete the legal instruments
that we have been talking about this afternoon,

including the one pertaining to oil spill preparedness
and mitigation. Secondly, that the work on the Polar
Code in the IMO is concluded, and then to take any
additional measure that we deem necessary to mitigate
and to reduce the risk as much as possible. We do
have time, but we must use that time efficiently.

Q358 Dr Whitehead: You mentioned the work on
the Polar Code at the IMO. Do you have any concerns
about how long that is taking and what the possible
content outcome might be of that Code? I particularly
have in mind the issue that we have heard about in
this Committee of the status of flags on vessels, and
the extent to which there really is the possibility, as
you have mentioned, of having proper control,
supervision and oversight of vessels that are really fit
for purpose in Arctic waters, and whether the Code
will reflect that adequately, in your view?
Mr Traavik: I think it is not terribly indiscreet to
suggest that we would now have hoped that they could
have moved forward slightly more briskly than they
have. We have a reasonable hope that they might be
concluded next year, and if so that the Code might
enter into effect in 2014/2015. We would have loved
to see the process concluded before that, but we do
know that complex international negotiations do take
time. In this case, of course, there are balances to be
struck between considerations of safety and economy,
and that can obviously be challenging. We do hope
that this will be finished in the course of next year, and
we will do as much as we can to foster brisk progress.

Q359 Dr Whitehead: Do you have any thoughts on
this question of the extent to which the Code might
enable the countries responsible for the vessel-
flagging to ensure that their ships are actually able to
go where they are supposed to go? Bearing in mind
you have mentioned the question of strengthening the
vessels, the problem of getting help, the need for
accompaniment. All those issues, certainly at first
sight, appear to not necessarily have been taken full
account of in terms of the responsibilities of flag
countries.
Mr Traavik: I would hesitate to go into details there
on that issue, but I think what we would want is to
have a Polar Code that is mandatory and as strict as
possible in all respects that pertain to security of
shipping in these difficult climatic conditions. Then
we will have to see what we end up with at the end
of this process.
Chair: Thank you very much indeed. I am afraid we
are going to have to conclude there. Ambassador,
thank you very much for the evidence you have
submitted to our inquiry.
Mr Traavik: Thank you.
Chair: I am sure it will inform our final report.
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Witnesses: Ms Nicole Clase, Swedish Ambassador to the UK, and Ms Eva Fagerman, Counsellor, Political
Affairs, Embassy of Sweden, gave evidence.

Q360 Chair: Welcome to you both, to this inquiry on
protecting the Arctic environment. Could you perhaps
introduce yourselves? We have now set the precedent
for opening statements, so if you would like to make
an opening statement, we would gratefully receive it.
Ms Clase: Mr Chairman, thank you very much. Thank
you for inviting us here today. We are very pleased
about your great interest in the Arctic region.
Although Sweden may not have any direct exposure
to the northern seas as other Arctic States, like
Norway, as we just heard, the Arctic still matters a
great deal to Sweden. The northern part of our country
is sparsely populated, but the greater Arctic area of
Sweden—Norrland, as we refer to it—is still home to
about 1 million people, including the indigenous
Sami. The Arctic has long constituted a very
important pillar of the Swedish economy, the export
of very large amounts of iron ore from a large mine,
as you are probably aware. In fact, the largest iron ore
mine in the world is in the very northern part of
Sweden. About 35% of our domestic energy comes
from hydropower plants in the greater Arctic area. We
also need to remember that people who live in the
north need jobs and economic growth just like
everyone else, but we have to make sure that this
development is balanced with protection of the
sensitive Arctic nature and engagement with local
societies. The indigenous population must have the
possibility to maintain and develop their identity,
culture and knowledge transfer, and traditional
living—such as reindeer herding—must be upheld. It
is very important to ensure that we take advantage of
the many strengths that we have, not least the very
strong research traditions and advanced technology in
environmental protection, but also experience in
icebreaking, as well as ice management that we have
a lot of from the Baltic Sea area.
The Arctic is home to over 4 million people, many
with indigenous backgrounds, and these societies are
sometimes very fragile and located in harsh
environments. As you are aware, the Swedish
Government adopted its first Arctic strategy last year,
where the sustainable development element is a key
word in the strategy. It is important that the
opportunities in the Arctic can be seized, and that the
significant challenges in the region are met with great
determination. We have noticed an almost global
exploding interest in the Arctic as the result of
globalisation, of climate change, and of advances in
modern technology. We all know by now that the
Arctic warms twice as fast as the global average; the
receding ice cap—which researchers of the Arctic
Council say will not exist in 30 to 40 years—in the
summer is a very stark reminder to all of us of the
dramatic effects of climate change. I think it is stating
the obvious when I say that it is a major challenge for
all of us and one with consequences that we cannot
fully predict.
At the same time, and this is important, the receding
ice cap, combined with scientific and technological
progress, opens opportunities previously blocked, so
we see the emergence of new trade routes that in the

long run are likely to change global transport logistics.
This is something that was discussed earlier on, that
we have seen a number of vessels transferred through
the North East Passage, the Northern Sea Route, and
we believe that this is something that will increase
this summer. It is not very impressive compared to
how many vessels pass through the Suez Canal, where
it is about 18,000 vessels each year compared to 34
in the Northern Sea Route, but this might very well
change in the future—gradually, though. If we look at
the future, we firmly believe that the Arctic Council
can make an important contribution. It is strengthened
by ongoing reform and, after a decision at the meeting
of Deputy Ministers in Stockholm one month ago,
there will also be a secretariat set up in Tromsø in
Norway. We believe that will be operational by the
beginning of next year.
I will just conclude by saying that the four elements
when we have our chairmanship, which we are very
focused on assuming, are, first, that we need to aim
for more concrete decisions in the Arctic Council;
secondly, we have to improve communication; thirdly,
we need to focus on the human dimension; and fourth,
we need to make the Arctic voice heard. I conclude
by saying that opportunities are to be seized,
challenges met and the respect for indigenous people
must remain central.

Q361 Chair: Thank you very much. I will repeat the
first question I asked to the previous witness. From
Sweden’s perspective, what is your view of the UK’s
role in the Arctic?
Ms Clase: I would say that you have a very important
role in many ways. The first one I would highlight is
that you have world-class researchers; you have
researchers in place in the Arctic region, in
Spitsbergen. There are a number of countries that are
there under the management of the Norwegians. But I
think that you should be very well aware of the
expertise that you have. We see a lot of think tanks
here in London that are focusing more and more on
the Arctic issues and you have several universities that
are very strong on this particular subject. So you have
a lot to add, and already a lot of countries now turn
to you to take note of what you have in the form of
research reports, and so on. The other thing is that you
have so many other fields where you are strong, when
it comes to oil and gas exploration and the knowledge
you have in that field, so we then get into the
commercial aspects; shipping also. One could really
make a big case for you taking a rather big interest in
the Arctic, and we also value the bilateral co-operation
that we see with you on this particular subject. I know
this is always brought up by our Government in
contacts with you, not least by our Foreign Minister,
Carl Bildt, who was here and gave a presentation on
the Arctic issues at the IISS this spring.

Q362 Chair: Are there any ways in which Sweden
would like to see the UK approach to the Arctic
evolve?
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Ms Clase: One thing is that we always welcome
further research. There are so many aspects, even if
there is a lot of research going on there is always more
that can be done. For example, one area where not
enough research is being done is on the permafrost
issue. That is just one example, and there are so many,
but being present at the Arctic Council you will see a
lot is going on and add a lot of knowledge.

Q363 Chair: As I said earlier, it has been suggested
that the UK Government should develop an Arctic
strategy. Would you welcome that?
Ms Clase: We think that is an excellent idea.
Currently all eight members of the Arctic Council
have developed their own Arctic strategies, which
actually makes the Arctic voice heard even more, so
if you also had one that would be excellent. There are
so many issues—environment, climate change,
energy, transport, fishing—that could be part of such
a strategy.
Chair: Thank you. Our next question is on Sweden’s
chairmanship programme.

Q364 Mark Lazarowicz: Good afternoon,
Ambassador. Halfway through the Swedish
chairmanship of the Arctic Council, what would you
say are the major achievements so far? I know it is
halfway through a two-year programme, but what do
you think have been the major steps forward achieved
as a result of your chairmanship?
Ms Clase: I mentioned the four main aspects of our
chairmanship when I gave my initial comments about
conflict decisions: communications, human
dimension, and also giving the Arctic a voice. But
I could say that what is currently happening is very
interesting, because this is actually the first round
where all Arctic states have held the chairmanships.
We are the final country in that role; next year it will
be Canada that will have their second chairmanship.
What is happening now is we are negotiating a
strategic statement that we hope will be adopted next
spring when we conclude our chairmanship.
What was mentioned by my Norwegian colleague is
that we are working on a binding agreement of oil
spill preparedness, which we think is a very important
part of it. We are stressing that we should have more
corporate social responsibility used in the Arctic and
have a better dialogue with business, because we think
this is essential if we want to really take these matters
very seriously. It was decided last year that there
should be an Arctic Resilience Report. There is the
Stockholm Resilience Centre, which is an
environmental institute that the Prince of Wales
visited on his official visit to Sweden. It was very
interesting. They are going to work on better
understanding the integrated impacts of change in the
Arctic, and that could be a rather interesting report;
high-class researchers, and some of them are from
this country.
The other thing then is communication. If we can
improve communication about this issue during our
chairmanship, so that we reach out to more parts of
the world, that will also be a major achievement.

Q365 Mark Lazarowicz: One issue that we have
looked at that was raised with your counterpart from
Norway was the issue of the work of a Polar Code.
Although Sweden is not directly affected during your
chairmanship, so that is perhaps not so important. I
heard the Norwegian Ambassador say, as I am sure
you will have heard—and I paraphrase—progress was
perhaps not as fast as it could have been, which in
diplomatic language must be quite a major criticism.
As a Committee, we are concerned that that is moving
forward very slowly, and that is really important to
protect the environmental sustainability of the Arctic,
isn’t it? What has the Council been doing to try to get
movement on a Polar Code under your chairmanship?
Ms Clase: It is in our programme for the chairmanship
that we want to give this issue priority, but
unfortunately it does not seem to be going as fast as
we had hoped. We thought it would be sooner than
2014. But I can assure you that as much work as
possible is being done by the chairmanship on this
particular issue because it is very important. It is
actually critical. So that is where we stand.

Q366 Mark Lazarowicz: To the best of your
knowledge, has there been any ministerial
involvement in any of the moves to get a Polar Code
from the UK, or is it something that has been taken
forward mainly by civil servants, diplomats and
delegations at this stage? Have the politicians been
trying to move this forward or is it not up to that
level yet?
Ms Clase: To my knowledge it has been on both
levels, but I would need to check that and get back to
you to be quite sure that I give you a correct answer.

Q367 Mark Lazarowicz: I move back to the Arctic
Council itself. Given the growing interest there is in
Arctic issues—and I am sure that would apply to the
Arctic Council as well—is the level of participation at
Arctic Council meetings from the members and
observers also increasing? For example, is there now
more ministerial involvement? Obviously a lot of it is
going to be from the Civil Service and diplomats, but
is there now more direct ministerial involvement,
political involvement, in the working of the Council?
Ms Clase: Judging from the Swedish Foreign
Minister, Carl Bildt, he has taken an enormous interest
in this. I think you can see that in several other
countries as well, not least in Norway with the
Norwegian Foreign Minister also being very active.
That is the communication part where the more we
can make the Arctic voice heard, and the more we
can spread information about what is going on in the
Council, the more interest we create. I think that is
critical and that is something that is very much going
on. Carl Bildt currently has 146,000 followers on
Twitter, so that gives you an idea.

Q368 Mark Lazarowicz: Has the UK had any
ministerial involvement yet in the Arctic Council to
any significant degree?
Ms Clase: That I am not sure about.

Q369 Mark Lazarowicz: Next year the Arctic
Council is deciding on a number of applications from
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observer states and from a number of countries. Are
these now being actively discussed or is it simply a
question of waiting until an appropriate point in the
timetable next year? What preparatory work has been
taken as far as the chairmanship is concerned?
Ms Clase: It is a process that we hope will be
concluded during the spring of next year. As you are
probably aware, there are seven criteria to become an
observer. One of them is very much being able to have
a dialogue with all countries that are members of the
Arctic Council. But we hope, and have a positive
view, that this will be concluded by spring of next
year. In the chairmanship role we have to be a bit
careful not to—how do you say—say too much at this
stage, because it is a process that is ongoing. As I
said, we are optimistic that it will conclude in the
spring and will have a positive outcome.

Q370 Mark Lazarowicz: You said applicants need
the ability to have a positive dialogue with all
members of the Arctic Council; what does that mean?
Ms Clase: That means that a country that wants to
become an observer should be able to have a dialogue
and speak with all eight countries on the Arctic
Council.

Q371 Mark Lazarowicz: Is there any suggestion
that any of the applicants at the moment would not be
able to have that dialogue?
Ms Clase: I would say that there is currently a
situation where it has to be ensured that that is the
case. It has been the case that it has not always
worked. That is something that has to be sorted out.
But we are very hopeful that that will be the case and
that will be sorted out by spring. I think that was also
something that my Norwegian colleague alluded to.

Q372 Mark Lazarowicz: One issue that you identify
in your Government’s chairmanship programme is
working towards substantially reducing short-lived
climate change forces, and it has been suggested that
one of those climate change forces is black carbon. In
particular, China has been a major source of that or so
it would appear. That is an issue where there could be
some productive negotiations, as part of the
application process from China, to try to move
forward on that. Is that something that is being
considered in terms of China but more generally in
terms of any of the other applicants? Are there
opportunities to encourage them to take certain action
in return for observer status at the Arctic Council? Not
just China, other ones as well.
Ms Clase: One could say that if we had China as an
observer in the Arctic Council, it will be easier to have
a dialogue on this particular issue. It is a well-known
fact that China does a lot, but a lot more needs to be
done. If you look at Chinese investment in renewable
energy, for example, they are the biggest investors
now in renewables. So there is a lot happening, but I
think it would be quite useful to have them present to
be able to discuss with them and actually talk about
the direct consequences that we see in the Arctic
region because of this pollution.

Q373 Mark Lazarowicz: My final question is back
to the issue of the UK’s role in the Arctic Council.
The question was asked: what the UK might usefully
contribute in future years? Do you have any views on
how well the UK has used its observer status so far?
Has it been an active contributor to the Council, in
terms of its discussions as an observer?
Ms Clase: We have the impression that it has been a
very positive presence and, as I mentioned earlier on,
you have so much expertise in so many of the fields
that are applicable here. I would say it has been a very
important contribution that you have been making and
will continue to make.

Q374 Mark Lazarowicz: Just one final question; the
existing member states are either fairly wealthy or
large or both, in world terms. There is some
suggestion that some developing countries might be
interested in joining because of their interest in the
future of the Arctic for the entire world. Presumably,
countries that join the Artic Council have to pay some
money or some membership fees to join. Is that
something that would deter some smaller, poorer
countries joining, or is it something that would not, in
your view, be a deterrent?
Ms Clase: No. The issue about being an observer,
though, is that you have to take an active interest and
you have to be prepared to set aside personnel
resources to be present at meetings and be part of the
work. But I could not see that. It is open to observers.
There will be an overview about observers in 2017,
so it will be interesting to see how that then lands.
But that is into the future.

Q375 Peter Aldous: Ambassador, in your
introduction you did refer to a global explosion of
interest in the Arctic, and this itself presents
opportunities as well as challenges. Probably, some of
the biggest of those challenges are on the
environmental side. In what areas would the Swedish
Government like to see environmental protections for
the Arctic enhanced and increased?
Ms Clase: What we see as very important is to
continue the work that has been done on environment
assessment that we see. Looking at shipping, for
example, now that we see an increased potential for
shipping in the Arctic region we then think about the
consequences. That is why this oil spill preparedness
is so important. But we also have the binding
agreement that was taken previously about search and
rescue so that we are ahead, because a number of
years from now we are not going to have 36 ships; it
is going to be hundreds. Then before we know it we
will see thousands of them. That will take some time
but still we do this work and prepare ourselves for
what might be coming.
It is very interesting that when the Chinese look at the
Northern Sea Route, and they see how much time they
will save if they can use this Northern Sea Route, we
are talking about probably a week, perhaps even more.
So there are some huge savings. You should also
remember that there are no pirates in these areas. This
sea route is only open five months a year and it is also
very much uncharted territory. What we do not want
is to have vessels in this territory that are not equipped
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to do it, because many of the vessels that will try to
use this Northern Sea Route might not have access to
icebreakers or other important help. So that is
something that we need to think about, and that is
something that is being discussed in the Arctic
Council.

Q376 Peter Aldous: Do you see future
environmental protections, like this perhaps, being
decided by each Arctic country separately and
individually, or would you see it being agreed and
then implemented at a multilateral level through the
Arctic Council?
Ms Clase: I think that it is something where individual
countries have a lot of responsibility, but it is obvious
that it also helps to do work on a multilateral level.
That is being done. But one should never forget about
the individual responsibility of countries in the region
as well.

Q377 Peter Aldous: Sweden’s chairmanship
programme tells us that Sweden would like to see
future reports of the Arctic Council focusing on, I
think, what you have termed “particularly sensitive
areas of the Arctic”. Is there consensus between the
Arctic countries about where these particularly
sensitive areas are?
Ms Clase: The Arctic Council can identify and define
areas that they would then decide are highly sensitive,
by doing it through various working groups. Once
those working groups have concurred, then it can be
passed on to the individual countries to pass
recommendations to the IMO for what they refer to as
a PSSA classification—Particularly Sensitive Sea
Area.

Q378 Peter Aldous: Are you making progress on
this particular work at the moment or is it pretty
tough going?
Ms Clase: No, work has been definitely in progress
on this.

Q379 Peter Aldous: Finally, I am aware that there
are some competing claims to the territory around the
North Pole itself, and I think some have proposed this
area should be designated as a special protection area.
Does the Swedish Government support this idea?
Ms Clase: Well, we have the UN clause, the Law of
the Sea that is very important in this respect. I think,
as was said by my Norwegian colleague, we have a
very good situation in the region where the littoral
countries have actually stated that they remain
committed to this legal framework, and I think that is
a very important statement that they have made. Then
there are possibilities, of course, for countries to put
forward their claims. That is something they then do
to the UN Commission on the limits of the continental
shelf. But one should remember that the UN only
comes up with recommendations. The UN cannot
decide about this. That is why what I said first is so
important because that means that you could have
countries agreeing they have to sign bilateral
agreements among themselves; and we just heard
about the Russian-Norwegian group.

But taking it from that, then, because that is the
ground that you have to stand on, you have to have
figured out exactly where you stand, and from there
you can say, if a country then wants to have a special
area, that would then be up to that particular state, if
it is an area that is then decided to belong to them.

Q380 Peter Aldous: Do you think this is an issue
that one could pursue through the Arctic Council?
Ms Clase: That is something that one could put
forward to be discussed.
Chair: Thank you. We would like to move on now to
Arctic Oil and Gas Exploration.

Q381 Mark Lazarowicz: In your strategy you state
that it is certainly in your country’s interests, “That
new emerging activities are governed by common and
robust regulatory frameworks, and above all they
focus on the environmental sustainability”. Have you
obtained support or agreement or a favourable attitude
towards common regulatory frameworks from other
Governments in the Arctic Council in the Arctic area?
For example, is there an appetite for a common
regulatory framework on oil extraction among the
Arctic Council states? Because at the moment I
understand there are different regimes obviously in
each state.
Ms Clase: Exactly. What we see as important is that
each individual country takes responsibility for the
exploration that they get into or they are conducting.
We have just heard about Norway being a very good
example in this respect, but I think the important thing
is that these issues are being discussed at the Arctic
Council, and that is happening. One should not forget
that if we look at the future exploration of oil and gas
it is a very costly operation. Although there are some
400 oil and gas fields that have been developed since
1920, it is extremely costly, quite difficult and it is
done under very harsh conditions. We should also
remember during the winter time it is basically 24
hours of darkness. One tends to believe that is not the
case but it is, and extremely cold.

Q382 Mark Lazarowicz: Are there any areas besides
oil where you see there would be some advantages for
a common regulatory framework? That is what you
say in your statement, so what kind of activity do you
have in mind for having that kind of common
framework?
Ms Clase: A key issue to remember is that we need a
dialogue with business on the subject. I think the more
dialogue we can have the better. That is why I
mentioned the CSR issue before because there is a
great interest from the companies that might develop
even further into this region. They have an interest
that this is done in a correct way and that we very
much take care of the indigenous population and the
environmental impact that it might have, but we also
realise that these things might very well happen; if the
ice melts, there will be developments and there will
be more interest in oil and gas exploration.

Q383 Mark Lazarowicz: Is that business interest
coming from across the Arctic Council members or
does it vary from country to country? There is some
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suggestion that the USA is not as engaged, for
example, as Canada is on this. Do we find this among
their business interests? What about businesses in
Russia, are they actively involved in these discussions
with yourselves or is it more concentrated on other
countries?
Ms Clase: That is where we get into the issue of
getting the Arctic voice heard more. I would say that
the Arctic Council is known more in some countries
than in others, but I think it is necessary, not least in
the case of Russia, that they become more interested
in the work of the Arctic Council but that is happening
slowly, and I think the Russian Government is
definitely helping in that respect. But there needs to
be more work with business. That is a priority issue.
Chair: Thank you. What will probably have to be our
last question this afternoon is on a subject that you
have given strong emphasis to in your evidence
already; that is, indigenous peoples.

Q384 Caroline Nokes: In your introduction you
certainly emphasised the human dimension, making
sure that the Arctic voice was heard and respect for
indigenous peoples. Can I just ask how your
Government goes about gathering the perspective of
indigenous peoples on how the Arctic is changing, and
what their concerns and aspirations for the future are?
Ms Clase: First of all, it is very important that they
are present in the Arctic Council, and that we can
listen to their voices in many different ways and their
viewpoints about the region. We have seen a
development in Sweden. There are some 20,000 to
35,000 Sami people that live in the northern part of
Sweden, 10% of them are involved in reindeer
herding. They have a strong voice. They have a
Parliament that opened up in 1993, and I think that
helped a lot. Another thing that the Swedish
Government has done is to help the Sami people
preserve their language, which has been a very
important thing. For example, when you travel in the
northern part of Sweden you will have signs in both
the Swedish language and the Sami language. That
has been one measure.

We have also ratified the UNESCO Convention for
the Safeguarding of the Intangible Cultural Heritage.
That is also something that has helped in this respect.
We also targeted special measures to help Sami
women become more involved in political processes.
So there are lots of things going on to help out and
ensure that the Sami voice is also there.

Q385 Caroline Nokes: Do you see any difference
between the way the Swedish Government has
engaged with the Sami population and the methods
that the Norwegians have used?
Ms Clase: I would say that we have a lot in
common—Norway and Sweden—and we work hand-
in-hand on these issues, because I think the experience
that we can share is very important. We just heard
earlier on that Norwegians also have a Sami
Parliament, so I would say that we work very closely
together. I would say in general the Nordic countries
do that, not only on this issue but on very many issues,
and actually also increasingly so together with the
UK.

Q386 Caroline Nokes: Using your chairmanship of
the Arctic Council’s Sustainable Development
Working Group, do you perceive that there are any
specific powers that that group has to make sure that
the concerns of indigenous peoples are addressed?
Ms Clase: The important thing is, as they are
participating, that we listen to what they are saying,
and that is being done, to acknowledge the expertise
that they have, being out there, seeing it first hand and
that they are being listened to. Many things that they
see are not perhaps obvious to the rest of us, but that
is working quite well.
Chair: Thank you very much. I am afraid we are
going to have to conclude there. Thank you on behalf
of the Committee for the evidence you have provided
to this inquiry, and I am sure it too will inform our
final report. Thank you very much.
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Q387 Chair: We are so grateful to you that you have
found the time to give evidence. I think it is breakfast
time there; it is evening here. We have a vote in the
House of Commons at 7.30pm. We are going to have
to keep our deliberations just to the next 35 minutes
or so if that is okay. I understand in the first instance
that you wish to make a short introductory
presentation to us. If I could just introduce our
Environmental Audit Select Committee, there are six
of us around the table, and we will come to you in
turn, if that is okay.
Professor Steiner: Absolutely, that is wonderful. I
appreciate it.
It is not much of a presentation. It is just that I really
appreciate the opportunity to appear before the
Committee and I applaud the Committee and the
House of Commons for convening this very important
Committee. It comes at a very auspicious time.
Let me recount a few things going on here right now.
We have just measured atmospheric CO2

concentrations over the Arctic at 400 parts per million.
That was announced two weeks ago. By reference, we
think we need to be at 350 parts per million. That
is the highest concentration ever measured in human
history on planet Earth that we know. June sea ice
over the Arctic Ocean basin was lower than ever in
the month. It was the least extent in the basin.
Shell is heading north with its two drilling rigs as we
speak to drill in the Chukchi and the Beaufort Sea off
the Alaska coast. On the other hand, BP has foregone
its Liberty project about seven miles offshore of the
Beaufort Sea coast in Alaska. They were ready to do
the project before Deepwater Horizon. After
Deepwater Horizon, they learned the lessons very
painfully and they took a hard look at the Liberty
project, which was in the US OCS in the Arctic
Ocean. They just announced a week ago that they are
going to terminate the project because to do it safely
and with great integrity it would be too expensive to
do the extended reach drilling as they had planned to
do. I applaud BP for making that decision.1

Last year, we had another contact issue here. We had
something like 400 ships transiting the Bering Strait
between the Bering Sea and the Arctic Ocean. There
is more to come this year. Of course, we had the
1 Note by Witness: While BP has recently announced that it has

suspended its Liberty offshore drilling project off Northern
Alaska as currently designed, the witness does not know
what BP’s future plans may be for the lease.

Caroline Lucas
Paul Uppal
Dr Alan Whitehead
Simon Wright

Russian explorers planting a flag on the North Pole
seabed a couple of years ago, which opened up all this
issue of territorial claims. Plus, finally, there seems to
be a military build up within Russia and even Norway
that is a little bit of a concern. All these issues fit
together the fabric that means your Committee
hearings are utterly important in providing some
reasonable policy in the Arctic. I have several specific
recommendations to the Committee that we can go
through as we have our discussion today.
With that, again, thank you and I applaud the House
for convening this Committee. I would be delighted
to entertain discussion and questions.

Q388 Chair: You have given us a lot of food for
thought there, and I only hope that our Committee will
live up to your expectations. I think we just wanted to
ask some detailed questions to begin with. In your
evidence you have given us a lot of articles that you
have written, for which we are very grateful, but you
advocate a moratorium on drilling. How feasible do
you think a moratorium could actually be, given that
drilling has already started? Playing devil’s advocate,
if you like, how feasible is it, how realistic is it, for
you to have that policy and to push it forward?
Professor Steiner: Obviously, they have been drilling
off the Alaska Arctic coast offshore. Most of the
production, or much of the production from the
Prudhoe Bay Field has been near shore, but offshore
in the Arctic Ocean, so the concept of a complete
blanket umbrella moratorium on Arctic drilling is
unfeasible, as you suggest. I agree with that. I have
endorsed Greenpeace’s recent proposal for a High
Arctic sanctuary, which they have done for the
international waters, the international seabed, and the
High Arctic that is not within sovereign EEZs or any
of the eight Arctic coastal states. I signed their Arctic
Scroll, and completely endorse that.
However, I think this concept, the paradigm with
which we are looking at the Arctic, needs reflection
and a broader longer-term view. The notion of the
Arctic coastal states, the eight Arctic coastal states, as
the sole policy body governing the Arctic, I think is a
bit outdated. We need Governments such as the UK,
China, Japan, Germany, Korea, several other non-
Arctic nations with interests in the Arctic to be at the
table as well. I would propose that the UN convene a
true Arctic Council composed of the existing eight
Arctic Council members, the eight coastal states, plus
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the other non-Arctic nations, including the UK, China,
Japan and those nations with interests in the Arctic.
The Arctic is simply too critical and important to be
left to the rather parochial political whims of the
Arctic coastal states at present.
So a moratorium on drilling per se within the
sovereign EEZ of these eight Arctic coastal states
right now, is unfeasible, I believe. However, it does
not mean that certain areas within the EEZ of these
Arctic coastal states would not be contributed by—the
US could designate certain areas within an Arctic EEZ
to an Arctic marine sanctuary. So could Russia.

Q389 Chair: It is interesting that you said that you
are looking at some kind of long-term solution in the
Arctic. Given what you said about the United Nations,
what is the “route back” from where we are now, to
where we need to be in time to get the different
paradigm that you referred to? What would that road
map actually look like and who would be taking the
lead? Who are the stakeholders who would really need
to get on board for that?
Professor Steiner: That is a political question, which
I am not particularly skilled to answer, but I think a
global consensus is building right now around
protecting the Arctic, not necessarily identical to the
Antarctic, because there are no sovereign states in the
Antarctic. The Arctic has such global importance for
reasons of climate mitigation. The sea ice is really
important to global climate, plus biodiversity
conservation. If we lose the sea ice ecosystem in the
Arctic Ocean, which all of our models predict that we
will, at least in the summer time—the sea ice system
is utterly important—we are going to lose a lot of the
biodiversity that is critical for the planet and a lot of
people care about.
I would say, on the NGO community and
Governments without a parochial economic interest in
the Arctic, that there is a lot of interest from
Governments, NGOs and even some industries in
providing protection, long-term protection in the
Arctic. It is something I think the UK Government
could and has provided leadership in.

Q390 Chair: I have two very quick questions for
you, if I may. The first one is that the effect on the
ecosystem in the Arctic is often given as a reason for,
again, further oil exploration. Are there, in your view,
any mitigating measures that could be taken to make
that drilling okay and acceptable?
Professor Steiner: There are things that can be done
to minimise the risk to as low as possible. There is no
question about that. Currently, industry hasn’t taken
all steps necessary, because that last 10% or 20% of
risk, getting that out of the equation of drilling, is the
most expensive.
There are two principal things that could help in
answering your question there. One is an adequate
financial liability protocol Arctic-wide, which
currently does not exist. We have the Tanker IMO Oil
Spill Liability Protocol, the CLC, the IOPC Fund, the
Supplementary Fund, but even those are very limited
in what they cover—not necessarily their financial
limitation limits, but what they cover and what they
do not. Then you have the Bunkers Convention, the

limitation of liability for maritime claims, but we have
no international convention regarding liability for
offshore drilling. That is something I think the UK
Government, in its representation on the International
Maritime Organisation, could be very helpful in.
However, the UK Government along with the US
Government opposed the recent proposal—I think it
was in April—by Indonesia to have the IMO mandate
expand beyond shipping to include offshore oil and
gas drilling, which I think is something we need to
reflect on.
There are a number of other aspects on this, but you
asked me to be brief, so I will be.
Chair: My colleague Zac Goldsmith wishes to come
in on one of the points made there.

Q391 Zac Goldsmith: Thank you for your evidence.
I just wanted to dwell for a few more seconds on this
point of liability. I think in your work for Greenpeace
on the Oil Spill Prevention and Contingency Plan, you
recommended an unlimited liability mechanism. Is
that correct?
Professor Steiner: That is correct.

Q392 Zac Goldsmith: What would have been the
impact had there been the unlimited liability
requirement on BP? What would have been the impact
on them financially?
Professor Steiner: Fortunately, BP stepped up to the
plate, did the right thing and excused themselves from
the limitations of liability in US law. They did the
right thing, because they had the deep pockets and
they knew that it would be politically imprudent—to
put it mildly—for them to hide under the $75 million
US liability limit for offshore drilling rigs in the US.
The US, Russia, all of the coastal Arctic nations have
a dysfunctional liability regime at present.
In addition, under the international regime, most of
the Arctic coastal states are members of the IOPC
Funds and so on. BP excused itself from that limited
liability in US law, which was the right thing to do.
Other companies, such as Exxon, Shell—I have asked
Shell if they would forgo the liability limit currently
in US law. They have not answered. Effectively, they
would but we do not know that.

Q393 Zac Goldsmith: Presumably then, any
company wanting to drill in the Arctic would have to
demonstrate they have the means to cover the worst
case scenario as a condition of being able to drill. You
are nodding, so no need to answer. If that is the case,
do you think that is the next best thing we can hope
for other than a straightforward moratorium covering
the whole area? Is that the second goal?
Professor Steiner: I think that is exactly right. I think
it is a patchwork. There are areas such as the High
Arctic, which should be a sanctuary. There are areas
over the continental shelves of the eight Arctic nations
where the nations, I think, could contribute by
conducting marine spatial planning and agree that
these areas should not be subject to oil and gas
drilling. If we are going to do it, then we darn well
have to do it as safely and reliably as possible. Having
sufficient liability on the line, we have found that
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companies know how to do this job right and will do
the job right.
Secondly, though, there is another aspect to this: the
notion of industry self-policing. I know a lot of people
belittle this, but there is a really good example of that
in the United States. In the nuclear power industry
after Three Mile Island, in 1979, I think it was, the
nuclear industry in the United States set up this thing
called the Institute for Nuclear Power Operations, or
INPO. It is a strictly industry-run nuclear power
company, non-profit organisation, 400 employees,
$100 million a year budget. The board of directors is
comprised of the CEOs of each nuclear power
company in the United States. They have not
supplanted federal oversight and federal regulatory
inspection of the plants, but they have complemented
it such that subsequent to Three Mile Island we have
not had a serious problem. They did shut down a
plant. But it shows that industry, when it is adequately
motivated, can self-police and raise the standards of
all the operators.
I believe the BP Deepwater Horizon Commission in
the United States recommended something similar to
INPO for offshore drilling within US waters. I would
recommend to the Committee here that we look at an
Arctic petroleum offshore institute where any
petroleum company operating in the Arctic would
participate in this industry self-policing institute. They
know how to drill these wells correctly and if they
have inspectors from each industry looking at them, I
think we will have a much better chance. So we need
better Government oversight, better industrial
oversight, better financial liability on the line. With
that mixture, I think we can reduce the risk, but not
to zero.

Q394 Caroline Lucas: You have talked about
adopting a risk standard that would be based on as
low a risk as possible rather than the more usual “as
low as reasonably practical”, and you have made the
point that cost should not be an object in that. Could
you just say a bit more about how practical that is in
the sense of how much extra as a percentage of total
cost is it likely to be if companies are required to go
to as low as possible? Is that, in effect, another way
of achieving a moratorium, or is it likely still to be
perfectly financially viable for companies to do
everything that has been required of them if they were
to go to that standard?
Professor Steiner: I am going to say the latter. They
can reduce risk as low as possible. You are right that
the extra 10% or 20% of risk—that is, residual risk in
a system—is more expensive, more costly, more
difficult to dial out, but it can be done. A great
example again is the nuclear power industry in the
United States and elsewhere, where the risk of even a
small probability—these are called low probability-
high consequence events, where the risk is so great.
In the Arctic Ocean, the risk of a catastrophic well
blow-out is enormous. We know what the
environmental consequences would be. We know it
would probably be permanent damage in several of
the ecosystems. You could not clean it up. You could
not respond to it. You cannot restore the damage. We
know the risk is so great that every potential risk

reduction measure and mitigation measure needs to be
put in the system. It would not preclude development;
it would preclude some of the smaller companies
going out there.
Look at BP. Again, I applaud BP, which I have so
often said. I applaud BP for their decision last week
to back out of the Liberty project, because they took
another hard look at it and said, “To do it safely, we
would have to put so much money into it, it would be
twice the cost that we were anticipating, so we are not
going to do it. It is a 100 million barrel field. It is not
worth it”.2

Another example of that is Exxon in the Gulf of
Mexico. They were drilling a very deep well. It is
called the Blackbeard field. This is about five years
ago. They looked at the engineering of it and said,
“No, this is too risky. We are not going to do it; not
worth it.” They got out.
There are instances where industry itself realises the
risks are too great for the potential rewards. That is
the kind of calculus we need, we need them to be
making these prudent decisions. No, it does not
preclude development.

Q395 Caroline Lucas: Is there any advice you have
in terms of ways of reaching a point where there is
enough pressure on them to come to that conclusion
from time to time, because we have had a whole series
of representatives from the oil companies assuring us
that the bit that they are doing is perfectly adequate
and we do not need anything further? Would your best
hope for that be precisely the UN-type forum where
other voices could be heard that would not have the
direct financial interests that some of the Arctic states
have? Is there anything that the UK Government, for
example, could do to help pursue that agenda?
Professor Steiner: Certainly, your ambassador to the
United Nations could advance that concept of a UN-
convened Arctic Council with both Arctic states and
non-Arctic states working side by side on this global
resource.
The other thing is the notion of local citizens around
the Arctic basin. There are three or four million
inhabitants. I started my career with the University of
Alaska in the Arctic on the Chukchi Sea coast
travelling to Eskimo villages. One of the things I was
talking to them about was the risks of offshore oil
drilling. These people deserve a legitimate, informed
participatory role in these decisions, obviously. Just
having observer status at the Arctic Council is not
enough. What I have recommended is that each
nation, each Arctic nation—and I would suggest this
to the Committee here—establish an Arctic regional
citizens’ advisory council that has $2 million, $3
million, $5 million a year from industry to convene
each of the major stakeholder groups in a council that
has a staff and has the funding to conduct their own
research and their own oversight. We put two together
after the Exxon Valdez disaster in Alaska. I tried to
set them up prior to the disaster, which would have, I
2 Note by Witness: While BP has recently announced that it

has suspended its Liberty offshore drilling project off
northern Alaska as currently designed, the witness does not
know what BP’s future plans may be for the lease.
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think, avoided the disaster altogether, but obviously I
was unsuccessful.
I would also mention to you that the model for this I
took from Sullom Voe, Scotland. I have worked over
there several times and it is the Sullom Voe Oil
Terminal Environmental Advisory Group. It is a
quintessentially UK model that we took and adapted
in the US, which now I think we need to adapt Arctic
models from.

Q396 Paul Uppal: Briefly on that specific point, we
have had numerous Q&A sessions specifically on
indigenous populations, and whether they feel that
that they get representation in terms of their own
views. Can I paraphrase from what you are saying
then? Do you think sometimes, although the Arctic
Council is seen as a vehicle for them expressing their
concerns and their views, that there can be a deficit or
gap there in terms of that feedback actually getting
through and following on? I just wanted to clarify that
point again with you.
Professor Steiner: You are absolutely right. You said
it better than I did, so thank you.

Q397 Caroline Lucas: I have one last question. The
model that you are outlining sounds very attractive,
the UN-type model where you have the Arctic states
and the non-Arctic states, but what chances are there
really of getting the Arctic states to agree to that,
given that, even to achieve observer status, I think,
you have to be able to agree that the Arctic states have
sovereignty over the land in question? I just wonder
in terms of the realpolitik of that how likely it is to
be achieved.
Professor Steiner: Well, the Arctic states are not
everything in the Arctic. Certainly, the UK and other
Governments south of us have a stake in what happens
in the Arctic, if for no other reason than for climate
regulation and biodiversity conservation. This is why
a UN-convened Arctic Council, I think, makes sense.
It is the Arctic coastal states that have essentially,
almost pre-emptively, formed the Arctic Council,
which was a good idea, but it is not sufficient or
adequate—
Chair: Okay, we do have a limited amount of time,
so I need to move on now to my colleague Mark
Lazarowicz, and we may come back to that point in a
little while.

Q398 Mark Lazarowicz: Professor Steiner, good
morning. You have been very critical of some of the
oil companies’ response plans, even though they have
been signed off by the relevant national Governments.
What do you think the Governments could do to
improve those plans and make them more credible?
Professor Steiner: Certainly, Governments and
industry traditionally understate risk and overstate
their ability to respond to emergency situations,
particularly oil spills. There has never been an
effective response to a large offshore marine oil spill
ever. On Shell, for instance, going into the Arctic, it
has a very robust oil-spill response plan—there is no
question about it—lots of ships, lots of trained
personnel, lots of equipment, but the sad fact of the
matter is that less than 10% will probably actually be

collected in a significant spill. They know this. There
certainly needs to be more research and development
in ice condition oil spill response. It may be an
impossibility in a large event.
One thing that can be done, the most important thing
obviously, is preventing the oil from entering the
environment in the first place. One thing that can be
done is shortening the drilling season for exploratory
rigs, which the US Government has done for the
Chukchi Sea drilling season in order to be able to
respond to a late season spill before the ice makes up
and to sink a relief well to kill a loss of well control
around the well before the ice prevents that possibility.
There is a lot of R&D that can be done with spill
technology in the Arctic. The US Government has just
commissioned the National Research Council, which
is just in the process of formulating a committee to
look at Arctic oil spill response improvements, but I
think there is a threshold there that is going to be very
difficult to cross.
Look at the Gulf of Mexico. Billions of dollars went
into that response. Maybe 2% or 3% of what came
into the environment was actually collected. That is a
pretty typical actual response. There was a lot that
was dispersed and burned, but that was technically not
mechanically collected. I think there are limitations to
what we can achieve with Arctic oil spill response.
We just have to be smarter about it, better about
technology development, but also realise the
limitations.

Q399 Mark Lazarowicz: On that point, we have had
both Cairn and Shell before us quoting research that
they said effectively proved that oil spill response
techniques will work in the Arctic. Are we at the stage
we can really say that, or is that some way off?
Professor Steiner: No, and I have a feeling, if they
were to be completely candid, transparent and honest
with you, they would admit that the realistic situation
is that they might collect 5% to 10% in a major spill—
a well blow-out or a tanker spill or something like
this—of what goes into the environment, sometimes
much less than that.
With the Exxon Valdez, which was in relatively good
conditions in southern Alaska, 60 degrees north
latitude, $2 billion was spent by Exxon in response
over three years. They collected maybe 6% or 7% of
what was spilled. There is still to this day, 23 years
later, oil on the beach from the Exxon Valdez, it is
still toxic. Most of the fish and wildlife populations
injured have not fully recovered. We know these
things have long-term consequences and the notion of
the oil companies asserting that they have effective
Arctic oil spill response, I think, does not pass the red
face test to be honest with you.

Q400 Mark Lazarowicz: Can I ask you about the
Governments’ preparedness? Exxon Valdez,
Deepwater Horizon, there were problems to put it
mildly there, but you at least were nearer the
possibility of Government intervention vessels and all
the rest of it having a role to play. We are talking
about the Arctic. Leaving aside the distance, the ice
and the difficulty of getting support there, is there the
kind of capacity even in the US Government, let alone
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the Governments with smaller naval and marine
resources, such as presumably Denmark and Norway?
Is that something that has at all developed yet?
Professor Steiner: No, and the question is a very good
question because obviously the answer is no, even in
the US and Canada. I think both would admit that we
are woefully unprepared. I think the commandant of
the US coastguard recently stated that we are just
nowhere close to being able to respond to any
significant oil pollution event in the Arctic off the
United States’ Alaskan shoreline. So we do need
better international co-operation among the Arctic
coastal states, the members of the Arctic Council and
spill response, spill prevention and a legitimate
national Arctic-wide regime.
I will mention here that the oil and gas standards put
out by the Arctic Council, they were written and
finalised in 2009 prior to the Deepwater Horizon.
They are simply so general as to not be useful for
anyone. I can guarantee you that Shell, or Cairn, or
Exxon, or BP, or Conoco, or Chevron, no one has
picked this document up. I have it right here. It is 98
pages or so. It did not address the seismic risk
mitigation. It did not address liability standards. It did
not address well containment and control, which are
some of the biggest issues regarding the potential
impact of offshore oil and gas.
We need better shipping standards in the Arctic,
because any of the transport ships, the merchant ships,
could have a bunker spill of one or two million gallons
or more of heavy bunker fuel. The Bunkers
Convention, which some of the Arctic coastal states
are members of, but not all, is almost laughable and
provides maybe $20 million of coverage.
So, on the liability regime and prevention, we need
better vessel traffic management, real-time vessel
tracking and we need tugs to be able to respond to
vessels in distress crossing the Arctic. I suggest that
perhaps the UK Government could recommend that
some of the Northwest Passage in the Northern Sea
Route across Russia and across Canada be designated
PSSA, Particular Sensitive Sea Areas, within the IMO
designation, where it could grant additional focus on
their protection.

Q401 Mark Lazarowicz: You mentioned the
preparedness or otherwise of the US and Canada. Can
you say anything about the preparedness of the other
littoral states: Denmark/Greenland, Norway, Russia?
Professor Steiner: I would say Norway is up there,
but I am not familiar with all their details. Certainly,
Russia is ill-prepared and they know it. The fact of
the matter is you can have all the equipment, all the
contingency planning in the world, but if you have a
major release—if it is one of the model worst case
scenario releases that the US Government ran on the
Chukchi Sea, with drilling at about 65,000 barrels, a
loss of well control in one of the exploratory well
heads, and that coming down to maybe 30,000 barrels
a day—there is no way physically or technologically
possible to respond effectively to something like that.
It’s just beyond the scope of even entertaining, I think.
We can do better, but I do not think we will ever go
above 50%.

Chair: Professor Steiner, at 7.30 our time, the division
bell is going to ring, so I am going to hand you over
now to my colleague Dr Whitehead, but I do warn you
that we will have to come to an abrupt end at 7.30.

Q402 Dr Whitehead: Good morning to you. You
have, in fact, answered a number of the points I
wanted to raise, which is fortunate, as we have only
six minutes left. The Arctic littoral states have now
agreed to resolve their outstanding territorial issues.
Do you see that as perhaps a springboard for further
treaty co-operation in the Arctic? How feasible do you
really think, on the basis of where we are now with
the Arctic Council, taking that into account, that some
kind of treaty protecting the Arctic in the same way
as has been arrived at in the Antarctic might be?
Professor Steiner: That, of course, is a huge question.
I could deliberate on that for hours this afternoon and
this evening.
Chair: We can always send for written evidence.
Professor Steiner: I think it is quite feasible that there
will be an Arctic Treaty that protects the interests of
the global community in the Arctic, but I think it is
actually inevitable that some sort of a new governance
structure for the Arctic will be agreed to just because
the interests of the Arctic coastal states are going to
remain economic, military and parochial. There is so
much at stake in the Arctic that I do not think we can
just sort of relinquish it to the control of the Arctic
coastal states. I say that including the United States as
one of the Arctic coastal states.
I think it is feasible. I think it is going to take some
time, but I think, if it is couched in the correct way
with the indigenous peoples behind it, the NGO
community, maybe you do it piecemeal, the High
Arctic sanctuary that Greenpeace has proposed—there
are some High Arctic areas in the Canadian
archipelago as well as the one in Greenland that I
think possibly those Governments can contribute as
being the final sanctuary of sea ice and polar bear
habitat by mid-century. This is very serious stuff here.
We are losing this ecosystem. We know we are going
to be continually losing it, so we need to think long
and hard about the future. I think it is feasible, and I
think one of the leaders in that effort could be the
UK Government.

Q403 Dr Whitehead: In the context of that sort of
move, even of a regime of greater care for shipping
transits across the North West-North East passage, do
you think that it would be feasible to run the sort of
levels of shipping that are projected to emerge over a
period at all, or do you think perhaps a part of a treaty
might need to be simply restricting shipping pretty
much completely as far as those passages are
concerned?
Professor Steiner: As an independent scientist, I
would prefer there to be no shipping in the Arctic.
From my standpoint, there is an oil pollution risk, but
also the sub-sea noise—much of the Arctic Ocean
right now is seismic testing as well as shipping and
that has a direct impact on acoustically sensitive
organisms such as marine mammals.
I would prefer there to be none, but I think, again,
back to the earlier question about prohibition on oil
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drilling, it is not really feasible. There is Arctic
shipping. There will continue to be, I believe, but with
tight safeguards and controls over areas to be
avoided—if we can keep them 100 miles off coastline,
it is a much safer situation, with icebreaker support,
tracking them 24/7 365, all the time, but also having
a rescue-tug capability to go out and haul them away
from shorelines in high winds and things like that and
better monitoring. We cannot get the risk to zero with
shipping, just like the oil and gas development, but
we can dial down as much as we humanly can and
that is, I think, what our goal should be.
If I could just reiterate very quickly, certainly, I would
ask the Committee to recommend to endorse the
notion of the High Arctic sanctuary—I fully support
that—which prohibits oil and gas development and
commercial fisheries and mineral exploration and so
on; the notion of a UN-convened Arctic and non-
Arctic states Arctic Council; the notion of an Arctic
offshore petroleum institute, where the industry would
come together and set standards and have an
inspection regime, making it absolutely certain that

any offshore oil and gas development in the Arctic
Ocean is as safe as reasonably possible, because it is
in everyone’s interests to have that as safely as
possible; then finally, the enhanced and more rational
financial liability regime. It is a patchwork right now.
Each coastal state has their own. There is the
international regime. They do not meet and
matriculate very well. That is a job for some very
good attorneys to do that kind of thing, but the P&I
clubs should be involved in that as well. I just wanted
to reiterate those main points of recommendation, and
I appreciate it.
Dr Whitehead: Thank you very much.
Chair: Okay, well, we are very grateful to you—
Caroline Lucas: Very grateful.
Chair:—all of us, for encapsulating your views like
that and also for making yourself available. We hope
to have the opportunity to be in touch at some later
stage, but thank you very much indeed.
Professor Steiner: Again, I applaud the Committee
and the House for convening it.
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Office, Jane Rumble, Head of the Polar Regions Unit, Foreign and Commonwealth Office, and Chris Barton,
Head of International Energy Security, Department of Energy and Climate Change, gave evidence.

Q404 Chair: Minister, we are very grateful indeed to
you for coming along this afternoon. I should add that
this is not our usual time for an Environmental Audit
Committee session, so we are slightly depleted in
numbers. Nonetheless, it is very important that we get
your perspective. What we want to try to address in
this evidence session this afternoon is the whole cross-
cutting aspect of it all, and how the Foreign Office
and other Government Departments link into all of
this. Some of the evidence that we have heard—
particularly from Greenpeace—has been that the
priority seems to be on resource extraction. It would
be very helpful for the Committee if you could set out
for us just what you see as the priorities, the aims and
ambitions you have for the Arctic, and how much it
is about resource extraction and how much it is about
other things as well.
Mr Bellingham: Chair, thank you very much indeed.
Would it be helpful if I gave a short opening
statement?

Q405 Chair: A short one would be helpful.
Mr Bellingham: Indeed. First of all, thank you for
inviting me, as Minister for the Polar Regions, to
come to your Committee to give evidence. I would
like to introduce, on my left, Jane Rumble, who is
head of the FCO Polar Regions Unit, and, on my right,
Chris Barton, who is head of Energy Security at
DECC.
I will say a few words about our priorities and
perspective. First of all, climate change: we believe
that climate change poses the biggest single threat to
the Arctic environment. Its effects are already being
felt in the region and are likely to continue more
profoundly than perhaps anywhere else on earth.
There is no question about that. I recently visited the
Met Office Hadley Centre down in Exeter. Having
spoken to them, I believe that they are one of the
world leaders in climate science and are very well
placed to contribute to this debate.
As far as our interests are concerned, we are obviously
not an Arctic Council Member but we are the Arctic’s
closest neighbour and we have, I would suggest, a
significant stake in the sustainable future of the Arctic,
not least around the speed of climate change, and the
associated impacts, but looking also at things like
energy supply, shipping and fishing. That is why we
will continue to put forward a joined-up, proportionate
and evidence-based policy response to these
challenges.

Paul Uppal
Dr Alan Whitehead
Simon Wright

On governance, as the Committee has already heard,
the overwhelmingly majority of the Arctic region falls
within the territory of the Arctic States, and we
recognise and respect their sovereign jurisdiction but,
on the other hand, there is a role for us to play as
an Observer State with observer status. We also work
within other organisations as well, like the UN
Convention on the Law of the Sea and other bodies.
Our aim has always been to work closely, and in a
thoroughly co-operative fashion, with the Arctic
States on all the key issues. We have engaged and
supported the Arctic Council and its precursor, the
Arctic Environmental Protection Strategy. We have
put a great deal of effort, time and resource into every
senior Arctic Council meeting and across the different
Government Departments, across academia, we have
experts who can contribute and they certainly have
done exactly that. That obviously is very relevant to
the scientific agenda because I want to reinforce the
points made by others in the earlier evidence, that
science is a really important lever for influencing the
development of Arctic policies. Promoting UK
science, in a forum like the Arctic Council, has been
essential to our strategy for appropriately influencing
Arctic decisions. As I mentioned, we have a very
large, active, well-respected Arctic science
community and we will continue to contribute to the
different Arctic Council working groups. I am very
happy to come on to that in more detail in questions
in a moment.
As far as NERC is concerned—the Natural
Environmental Research Council—they have made a
£15 million, five-year Arctic research programme
commitment. It is the largest thematic programme
ever undertaken by NERC, and the establishment of
the NERC Arctic Office, to support polar researchers,
is testimony to the importance the UK places on
Arctic science. We are not an Arctic State, but our
environmental, scientific and economic interests are
closely bound up in the region, and we believe that it
is through collaborative action with the sovereign
States that the UK can maximise our interests. We
want to see an Arctic whose resources are sustainably
managed, with rigorous environmental protections,
and that is governed peacefully and in accordance
with the international frameworks.

Q406 Chair: Indeed. That sets out the many cross-
cutting issues that we need to address. Hopefully we
will be doing that in this evidence session, and we
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will come back in detail to the issues of the Arctic
Council and governance. But to return to my initial
point, the evidence we had from Greenpeace was that
resource extraction seems to be more important than
other issues. Indeed, I think that was borne out by
Freedom of Information requests. How does the whole
environmental protection agenda fit within the active
priorities that you and colleagues are working on?
Mr Bellingham: Certainly, it is not the UK
Government’s position that any one of these key areas
is more important than others; they are all important.
In terms of our ambitions, I would outline five key
priority areas. I have mentioned scientific research. As
an Observer State, I think where we can really add
value is through our world-class reputation and
excellence in scientific research. That links in very
closely to the climate change agenda, because—as
you have heard and as you well know—the impact of
climate change on the Arctic is more significant and
is more marked than in any part of the globe, so
understanding about climate change and being able to
make a contribution to the debate is incredibly
important. To some extent, the Arctic is almost the
first part of the world that is likely to be seriously
affected. It is the barometer that matters most.
I would also add to that the management of the
environment and making sure that it is sustainably
managed. Obviously resource management would
come into that but, as a non-sovereign State, we do
not issue those licences; it is the sovereign States that
do. I would also mention that shipping is important
because, with the climate change that is taking place
and with the significant increase in the amount of
ships that are making the passage through the two
routes across the Arctic, that is going to be more
important, and then the role we can play in
governance on the Arctic Council.

Q407 Chair: Sure. We will come onto those in detail,
and indeed shipping is something that was raised with
us at our previous session by colleagues of yours from
the Department for Transport. We want to try to get
an understanding of what, in the everyday work that
you and your officials are doing, has specifically been
done on this issue of environmental protection. As I
said, the indications we have had is that it is the
resource extraction that is often seen as the be-all and
end-all. In the everyday workings and in your dealings
with the Arctic Council, what is being done to protect
and make sure that there is that protection?
Mr Bellingham: In terms of priorities, this is one of
our absolute key priorities. There is no question about
that. We have to work out how we can add value as
an Observer State, and I would certainly suggest to
you that—given the Arctic is one of the world’s most
pristine and biologically rich environments, and given
our geographical location—we have a serious
common interest in marine and avian biodiversity. In
terms of the role we play at the international level,
there are various multilateral and environmental
agreements, such as the Convention on Biological
Diversity and the Convention on Migratory Species
and we have been very active in our role and the part
we played in that particular convention. We have
looked at other key issues as well. For example, you

and some of your Committee members will know the
passion that this Government has for marine
protection areas, and what we have done in those parts
of the world where we have direct influence, such as
the Overseas Territories. We have been working with
organisations such as OSPRAG, and with the various
Regional Seas Conventions, and we were also very
much engaged on this in the debates at the recent Rio
Summit, so I believe that is an area in which the UK
has a role to play.

Q408 Chair: Can I just cut you short for a moment,
if I may, Minister? We just want to understand how
you are actually taking these issues of environmental
protection forward. Perhaps it might be helpful if you
or your officials could give us an example of the last
meeting that they attended and what specifically was
on that agenda that related to environmental protection
issues, so that we have some idea of how they have
been taken up in practice. I think that would be
helpful.
Mr Bellingham: Yes. What I can say clearly, from a
ministerial level across the Departments, is that we
take environmental protection and the environmental
agenda incredibly seriously. We attend every single
Arctic Council we can, and there are many working
groups that we are deeply involved with. You asked a
specific question about when this was raised as an
issue most recently, and what we did and what role
we played. Perhaps I could ask Jane to give you an
example of what her involvement has been, and then
perhaps Chris could add his comments as well.
Jane Rumble: Our main role in the Polar Regions
Unit is to represent the UK in the Arctic Council. The
Arctic Council itself is very much based on
environmental and science assessments; that is the
kind of glue that it does its work on. It does not
actually look at issues around hydrocarbon
extractions, although it takes an interest in the
environmental consequences of them—the
management of hydrocarbons. Chris can talk a bit
more about the State jurisdictions of each of the
Arctic States.
The last meeting we attended was the most recent
Deputy Ministerial of the Arctic Council, which took
place in May in Stockholm. Most of that meeting was
agreeing the new Secretariat for the Arctic Council,
which is going to be based up in Tromsø in Norway,
but they also took updates from the working groups.
The working groups predominantly have an
environmental focus, so they are on flora and fauna
protection, on climate change, and they are doing
some work at the moment on oil spill response, in
emergency preparedness, so they were taking updates
of those.

Q409 Chair: Greenpeace expressed the concern that
the main issue is all about resource extraction. Can
you give us some idea of how that played through at
meetings that you attend?
Jane Rumble: I would dispute that, in terms of the
Arctic Council, in that they are not looking explicitly
at resource extraction. That is what is getting the
Arctic up in the media spotlight at the moment, but
a lot of what the Arctic Council is doing is around
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sustainable development. There is an awareness of the
increasing interest in hydrocarbon extraction, but a lot
of what the Arctic Council is looking at is: what
would the impact be on indigenous populations? How
can we protect the Arctic environment? What would
the impact be of any emergency arising from that? It
is not in itself in any way promoting greater
hydrocarbon activity in the Arctic, but Chris might
want to add to that.
Chris Barton: Thank you. Yes, if I may, I have a
couple of comments from the Department of Energy
and Climate Change’s perspective. The first is to say
that, in terms of the Arctic, the most significant role
that DECC can play is through its actions on
international climate change. That is far and away the
most significant thing that we can do to protect the
Arctic environment. All the work that we do within
the UNFCCC on a legally binding treaty to reduce
emissions and, in parallel, the work that we do to
encourage low-carbon deployment in individual
countries more generally—both directly and through
important measures, such as reducing fossil fuel
subsidies—is the prime way in which we can have an
impact on the Arctic.
At the same time we also recognise that, even if we
hit our two degrees target—which we certainly hope
that we will do—or the trajectory for that, we will still
need more and new oil and gas production, and the
likelihood is that some of that will come from the
Arctic. We do not expressly promote it coming from
any particular area in that way. We think the key thing
is to ensure that any extraction is done in an
environmentally sustainable way, rather than
delineating particular areas of the world that should
or should not have that. That is something we see as
primarily for the jurisdictions involved to ensure that
the proper regulations are in place.

Q410 Caroline Lucas: I am sorry, but I would love
to know how the extraction of a finite resource, which
we know is leading to climate change, can ever be
environmentally sustainable. You might be able to
reduce the damage associated with it, but one thing
that we need to get clear is some of our language and
I would love to know how you think the extraction of
fossil fuels is environmentally sustainable?
Chris Barton: In terms of oil, ultimately we are going
to need to reduce—if not very largely eliminate—our
use of oil but it is not going to happen overnight.

Q411 Caroline Lucas: But it is not sustainable,
though?
Chris Barton: In the long term, no. When I say
“environmentally sustainable”, what I mean is that,
for the period of time when we need to continue to
have oil and gas extraction, which we will do for
many decades, we must ensure that we do that in an
environmentally responsible way.

Q412 Caroline Lucas: Can I ask—and it is specific
on that—what analysis has the UK Government done
on the impacts of extensive hydrocarbon extraction
from the Arctic region on the global climate and, in
particular, on our chances of keeping below two
degrees, if you are talking about fossil fuel extraction

from the Arctic going on for the next few decades,
which frankly strikes fear into my heart?
Chris Barton: I am talking about extraction overall,
in terms of globally. I am not aware of particular
studies that we have done specifically with relation to
the Arctic, but a prime source of analysis, in terms of
the overall likely share of oil and gas in the energy
mix, on which we put a lot of weight is what comes
from the International Energy Agency, and that has a
number of scenarios under different degrees in
environmental ambition.
Caroline Lucas: You have not done anything
specifically on the Arctic?
Chris Barton: Not that I am aware of.
Chair: All right. We want to move on to regulatory
regimes if we can, so I will turn to Zac Goldsmith.

Q413 Zac Goldsmith: Thank you, Chair; thank you,
Minister. The memorandum that you submitted says,
“Wherever possible the Government is playing an
active role in advocating for a well-governed process
of mineral exploitation”. Can you tell us what the
Government has done on this debate and what has
been achieved?
Mr Bellingham: Yes, indeed. Thank you very much
indeed, Mr Goldsmith. What I would say is that, in
terms of the governance of the Arctic Council, we
have been proactive. We have tried to lead by
example, and what you cannot do as a non-sovereign
State is basically throw your weight around, you have
to win people’s confidence, you have to win their
trust. I think by showing where we have areas of
excellence, particularly around the scientific
community, we have been able to add a great deal to
the working of the Council and the different working
groups.
We certainly have had the opportunity, on a number
of occasions, to explain the examples that we have set
elsewhere, and also to bring to the deliberations the
work of different academic organisations. Just to give
you three examples, Mr Goldsmith. For example, on
pollutants, the University of Leeds offered parts of
the Arctic Monitoring and Assessment Programme’s
report on Persistent Organic Pollutants. For example,
on marine issues, the Plymouth Marine Laboratory,
which is one of the best in the world, participated in
the Ocean Acidification Expert Group’s assessment.
There are a number of other universities as well that
have been deeply involved. The third example I would
give would be on climate change. Bangor and
Sheffield Universities were recently involved in
scoping of the Council’s next major Arctic climate
assessment.
You ask about governance, which is really about how
the Arctic Council is managed and how it is run. As
an Observer State we are not in the driving seat, but
what we can do is to supply people of great
experience, and with impeccable CVs, onto these
groups. They are welcomed with open arms. At the
same time, because of the effort we are putting into
this agenda across Government, we are able to make
sure that we have people in attendance at every single
meeting of the Council and indeed many of the
working groups.
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Chair: Minister, we will come on to governance in a
little while, if that is helpful to you.

Q414 Zac Goldsmith: Just following on from that
point with the specific example of Russia. Russia has
almost no experience of onshore drilling so far, and
there were reports recently of the sinking of an
allegedly illegally operated oil platform. There are
widespread concerns—and we have heard them from
a number of people who have given us evidence—that
the Russian regulatory regime is “challenging” at best.
Can you give us the Government’s assessment of the
Russian regulatory regime, please?
Mr Bellingham: Yes, indeed. The Russians have an
Arctic strategy. Just looking at the strategies provided
by the sovereign Arctic countries—and I had an in-
depth look at those strategies—I would say the ones
that have been put forward by Sweden, by Norway
and by Canada are full and extremely elaborate. I
would say that, as far as it goes, the Russian one
certainly requires further work. There is no doubt
about that. It is not as comprehensive as the other
ones. I would just say to you, Mr Goldsmith, my
attitude towards Russian involvement is that there are
areas where they have been extremely responsible. As
you probably know, we helped the Russians with the
decommissioning of the nuclear submarines and the
MoD put a substantial amount of money into the
nuclear submarine decommissioning programme. We
have engaged with them on their formal Arctic
strategy, but I think that you understand that if we
start trying to lecture the Russian Government, and
tell them what to do, that is not the way to go. We
need to lead by example. I would say that if you look
back to the early stages of the strategy, it has come on
quite a long way and they are putting a great deal of
effort and resource into it.
Before Jane comments on this, I would also add that
certainly we find on climate change that they are more
ambitious now than they were in the past: they are
talking to us about climate change; they are talking in
the Arctic Council about climate change issues; and
again, on UNCLOS, we are working with them on
various areas of concern there. I would say that, in
terms of dealing with the Russians, it is a constructive,
positive relationship and we need to remain fully
engaged. Jane, do you want to comment on how your
relationship with the Russians has been in the different
Council meetings?
Jane Rumble: Yes, sure. In respect of the Arctic
Council, there are obviously quite a lot of legacy
issues from previous years before it was formed. But
having the eight Arctic States now recognise that
whatever happens in one of those States is likely to
have some implications for the others. It is generally
looking at driving up the standards across all of those
eight jurisdictions. But, as the Minister said, it is done
in quite a softly, softly approach. The Arctic Council
itself has only recently been setting legally binding
agreements. They just did one on search and rescue.
They now want to do one on oil-spill response and
emergency preparedness and so on. So it is mainly a
role of advocacy and a demonstration of the good
practice of our companies. Chris might want to
comment, particularly, on your hydrocarbon question.

Chris Barton: Sure. Thank you. I would just make
three points on things that I think we do significantly
to help. The first is to make sure that we practise what
we preach in our own backyard, which we do by
having what I think is recognised by a large number
of people as one of the most robust and effective
oversight regimes on the UK Continental Shelf,
ensuring that we actually have our own best practice.
Secondly, through the G20 exercise, the Global and
Marine Environment Protection Initiative, we have
been co-operating with that. That is focused on
sharing best practice and knowledge between G20
members and we have been supporting that activity.
Third, within the context of the Arctic Council, we
again have offered to share some of our experience.
I should also add, though, what we do not have is
experience of regulating in an Arctic environment. We
can share what experience we have, but we do not
have the experience to advocate particular approaches
in an Arctic environment because we do not do that.

Q415 Zac Goldsmith: Thank you. Charles Hendry,
the Deputy Minister, has said the British Government
is interested in working on the Oil Spill Response
Protocol being developed by the Arctic Council. Is
that an area where the British Government has already
had some involvement and, if so, what? What would
our ambitions be for that protocol?
Chris Barton: My understanding is that the position
is that we have offered to share expertise. As far as I
am aware, that offer has not yet been taken up, but we
have offered it.

Q416 Zac Goldsmith: Was that a recent offer?
Chris Barton: It is recent. I do not know the exact
date, but yes.

Q417 Zac Goldsmith: Just a final question. It has
been suggested to us that as a rule financial liability
for offshore oil spills should be unlimited across the
region, as a means of motivating companies to
implement all the safety measures that would be
necessary. Is that something the British Government
would support?
Chris Barton: Again, individual jurisdictions must
make their own rules on this. It would not be for us
to dictate the approach that different countries should
have.

Q418 Zac Goldsmith: Is it likely, though, that at
some point a uniform policy would emerge in relation
to liability covering all the various regions?
Chris Barton: I am not aware that there is a particular
drive for that at the moment, except to the extent that
the more we share best practice and work together on
this I guess there is a gradual move to a greater
similarity of approach. But there is no push at the
moment to have a single unified approach to
regulation across the world.

Q419 Zac Goldsmith: If we are to take part in
discussions around the issue of liability, are you able
to say whether or not the British Government would
support the principle that liability should be
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unlimited? Is there a British Government position on
this?
Chris Barton: I think there probably is a Government
position. I am afraid I do not know what the
Government position is but we can come back to you
on that.
Zac Goldsmith: It would be useful to hear later on,
thank you.
Mr Bellingham: We will certainly write to you about
that, Mr Goldsmith.
Zac Goldsmith: Thank you very much.

Q420 Chair: I just want to go back to the point that
Zac Goldsmith is making. Can I confirm that you have
not made any assessment of the Russian regulatory
regime, irrespective of whether or not it is right for
the UK to be commenting on it or not? You have made
no assessment of the adequacy of the regulatory
regime, given what you said about the Arctic?
Mr Bellingham: We have looked in some detail at the
Russian strategy, and of course within that strategy at
climate change, to the environment, to shipping, to
natural resource extraction and so on. Jane, do you
want to comment on that?
Jane Rumble: I think you are asking about minerals,
are you?
Mr Bellingham: You were asking about the Russian
strategy generally.

Q421 Chair: About ways in which we would
regulate oil and gas.
Jane Rumble: All right, then I must defer to Chris.
Chris Barton: Yes. I am not aware that we have done
any work on it.

Q422 Caroline Lucas: Again, this is about
assessment of risk; whether the Government has made
an assessment of whether or not there are indeed
increased risks of drilling for oil and gas, specifically,
in the Arctic region because of the conditions in that
region.
Mr Bellingham: The answer is of course we have,
and there is already a great deal of extraction of
hydrocarbons going on in the Arctic region but most
of that is onshore. As opportunities open up offshore,
obviously what we are very interested in is we have
to make sure that every attention is paid to looking at
technical standards—for example, looking at ISO
19906 on offshore structures, which was adopted only
last year—and just making sure that, even if our
companies are not going to be involved in this, we
understand what the possible dangers are and the
challenges; also, just making sure that the regulatory
framework is in place.
As you will know, Caroline, it is a complex issue.
Some of this will be governed by sovereign State law.
The situation is complicated further because, while the
sovereign States have control of their territorial
waters, there will be issues around the continental
shelf, going into the High Seas area, and then you are
looking at international regulations as well. Getting
those regulatory frameworks in place at the earliest
possible stage, to provide a high level of safety and
environmental standards, is incredibly important.

Chris, do you want to comment on some of the
technicalities of this?
Chris Barton: Sure. Again from a DECC perspective,
all I can say is we have not undertaken a specific risk
assessment on the Arctic, because it is not something
that is within our jurisdiction and nor indeed do we
have the experience on which to make that judgement.
So, from the DECC side, we have not done such an
assessment.

Q423 Caroline Lucas: To the extent that there will
be discussions on the Arctic Council, and in the
working groups of it and so forth, about what kind of
risk reduction regime is appropriate, we took some
interesting evidence earlier this week from Professor
Richard Steiner, who was saying that he believed the
risk reduction should go beyond the standard that is
usually used by industry; in other words, as low as
reasonably practical. He was advocating an approach
that literally said that the risks should be as low as
possible, rather than the reasonably possible, which
normally means that you balance lots of cost
equations into it. He was basically saying that the
risks are such in the Arctic that we need to take a
much more fundamental approach, and simply say
that risk should be as low as possible. Would it be
right to draw the conclusion from the Minister, from
what he has said so far about the particular dangers
and difficulties in that area, that the Government
would support an approach that was based on
reducing risk to the lowest possible level?
Mr Bellingham: Yes. From a ministerial point of
view, we want to minimise risk to the lowest possible
level. But I think, as Chris pointed out, we have not
yet done a detailed risk assessment. Our expertise lies
in the North Sea, and obviously our experience of the
regulatory licensing regime is based on that particular
sea. Given at the moment there are three UK
companies that are either operating, or likely to
operate in the Arctic—Shell, BP and Cairn—then
these are companies that we want to follow the highest
possible standards, so that is certainly something that
we will look at.

Q424 Caroline Lucas: Exactly on that, would you
see that the Government has a role in regulating
British companies’ operations in the Arctic to ensure
that they follow the same standards that they would if
they had been applicable in the UK waters, for
example? If a British company would have to meet
certain conditions in UK waters, would you agree that,
at the very least, that should be what they also have
to do in the Arctic?
Mr Bellingham: In terms of regulation, what I would
say is we would not regulate them as such in terms of
the minutiae of the detail. But we would take a very
close interest in the standards they set, not just in their
corporate social responsibility towards indigenous
people but their environmental responsibility, looking
at the environmental audit they would have in place.
The larger the company, the more resources any
company has to devote to these areas of corporate
responsibility, the more we would expect of them.
Chris, did you want to comment specifically on those
three companies?
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Chris Barton: I would just say two things. Again we
don’t see it is for us to regulate the specifics in areas
that are not our sovereign jurisdiction, so the
regulation in those areas is a matter for the relevant
country and not for us.

Q425 Caroline Lucas: Even if it is a British
company operating?
Chris Barton: Yes. The regulation in an area is for
the relevant country.

Q426 Caroline Lucas: You do not think there is a
moral case that, if a British company would be subject
to particular safety standards in British waters, at the
very least they should be subject to the same standards
if they are operating in what you have referred to
yourself as potentially a more risky situation?
Chris Barton: First of all, I would say, in terms of the
relative risk of different places—

Q427 Caroline Lucas: On that point, we have had
enormous quantities of evidence suggesting that,
because of the difficulty of access in the Arctic,
because of the weather conditions, because of the
temperature of the sea, there are so many reasons why
drilling in the Arctic is far more risky than in UK
waters. Are you saying that DECC does not have a
view on that?
Chris Barton: What I am saying is that we do not
have the experience of that. It sounds very plausible
but I do not think it would be appropriate—without
experience of the Arctic environment or regulating
there—for us to be setting out what rules are
appropriate for other countries that do have experience
in that.

Q428 Caroline Lucas: It is not about other countries,
it is about British companies. There is a basic issue,
which is very familiar in lots of discussions around
corporate and social responsibility, that if you demand
certain safety standards in one country—Britain—you
would expect companies to meet the same standards
in other parts of the world.
Chris Barton: The key companies that are operating
do have extremely high environmental standards, and
I think it is absolutely in their interests and they have
demonstrated that they take the environmental
considerations extremely seriously.

Q429 Caroline Lucas: Just to have it on the record,
therefore, are you saying that you agree that they
ought to follow the same standards that are applicable
in UK waters when they are operating in the Arctic?
Chris Barton: I would not say it in those terms,
because I do not know whether those same standards
are appropriate. It is a different environment. I am not
in a position to judge what standards are appropriate
in other waters, and it is not—

Q430 Chair: That then begs the question as to who
should be in that position to determine how that
should be done, and who would that be?
Chris Barton: The relevant countries who have
jurisdiction over that area. It is for them to judge what
the appropriate environmental regulation is.

Q431 Caroline Lucas: There is a very strange sort
of blind spot here, though, because in so many other
areas, if we were talking about child labour or if we
were talking about dangerous chemicals, a principle
has been more or less established that European
companies and British companies should abide by the
same safety standards when they operate in those
countries as they do in Britain. It is a basic issue. But
it seems that when we talk about oil and gas, there
seems to be a failure to follow through that same
logic.
Chris Barton: As I say again, first of all, we are not
aware of any concerns that any of these companies
are not operating to the highest standard. But, as I
said, there are different rules and regulations that will
be appropriate in different places and, therefore, I am
not in a position to say exactly that the rules that are
appropriate in the North Sea are appropriate in the
Arctic. I do not know—it may well be they need to
be tighter. That needs to be for the people who know
about those things, which I do not.
Caroline Lucas: I have consistently said that they
should be at least as high as they are in the North Sea.
Chris Barton: Yes.
Mr Bellingham: I have something very quickly,
Caroline, as well. HMG would certainly expect
companies that are resident in this country, quoted on
the London Stock Exchange—in the case of BP, Shell
and Cairn, FTSE companies; I think Cairn is now in
the FTSE—to set the highest possible standards. After
all, they benefit from having their quote and their
headquarters in the UK. In the case of Cairn, I think
Edinburgh is their headquarters. They are quoted on
the London Stock Exchange. They work closely with
the UK Government in many different fora and benefit
from the role the UK Government plays as their
partner, and of course vice versa. We are proud of our
oil sector, but we do expect them to set the highest
possible standards.
I will have a look at whether there are any
international treaties, or maybe different agreements
or arrangements, that we could have a look at ensuring
our companies sign up to or join. As the Minister with
responsibility for Africa, I certainly know that there
are certain standards and informal rules around
companies operating in harsh environments in Africa,
and, for example, we expect our companies to sign up
to the Extractive Industries Transparency Initiative.

Q432 Caroline Lucas: When you say “expect”, what
happens if they do not? When you expect them to sign
up to them; when you expect them to follow the best
practice, what happens if they do not?
Mr Bellingham: In the case of EITI, the UK has
signed up, and that situation hasn’t arisen in which a
company has not signed up to that.

Q433 Caroline Lucas: I am sorry, but having an
expectation that companies will do something is one
thing. Having an actual regulation to ensure that they
do and sanctions if they do not is something else.
Mr Bellingham: First of all, let’s find out what they
might be able to sign up to that would help. Your
priorities are obviously very similar to ours, in making
sure that we have absolute best practice and that UK
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companies set the best possible standards. If there are
international agreements that they should be signing
up to, or have not signed up to, we can certainly have
a look at that and we can see what we can do to make
sure that they comply with that.
Chris Barton: May I just add what I do think is a
really important point? The companies we are talking
about here do have extremely high standards. It is
absolutely in both their moral interest and in their
business commercial interest to ensure they absolutely
follow the highest standards.

Q434 Caroline Lucas: Of course, but BP would have
said the same thing before Deepwater Horizon.
Everyone has the best possible standards until there is
a disaster and then they do not, and presumably the
role of Government is to make sure that there are
regulations to try to ensure that when the worst
happens we have some positives in place.
Let me move on because there is a further issue: we
have had some evidence from people who have
suggested that oil and gas exploration in the Arctic
should cease until oil companies are better prepared
for dealing with oil spills there, because there is a very
real concern that the infrastructure just does not exist
to properly deal with oil spills in the Arctic. What is
the Government’s view on that?
Mr Bellingham: Chris, do you want to comment on
that?
Chris Barton: Sure. I am afraid I am going to sound
a little bit like a stuck record. In terms of what
regulations are in place, and whether there is adequate
environmental protection, in the first instance that is
for the relevant jurisdictions to judge and, indeed—
coming back to our last discussion—for the
companies themselves to judge, and I think they
would not want to operate in a way that they did not
feel was safe and robust. Again, the prime way that
we can help protect the Arctic is through our action
on climate change. That is the most significant thing
we can do. In terms of what and how oil extraction
can happen in the Arctic, that is not a matter for the
UK Government in the first instance. It is for the
countries of the jurisdiction. We can help them to the
extent we can, bearing in mind, as I said, that we do
not have expertise or experience of Arctic issues.
Mr Bellingham: I would just add to that that we
certainly welcome the decision by the Council to
develop binding rules on oil spill preparedness and
response. That will sit alongside the Council’s work
on producing best practice around possible oil spills.
I would also stress that, as a State Observer, we have
not been allowed to participate in the taskforce on oil
spillage problems. It is the current Arctic Council
policy to exclude observers from contributing to work
on legally binding agreements, so that may be
something we can look at in the future. The UK
obviously wants to go with the grain, in terms of our
work on the Council, but this is one area they do guard
quite jealously, don’t they, Jane?
Jane Rumble: Yes. Basically what we are talking
about is these eight Arctic States that have complete
jurisdiction over activities within their sovereign
territory, which includes their 200 nautical miles of
sea and, therefore, the 200 nautical miles of seabed

and potentially extended seabed covering probably
about 80% of the Arctic Ocean. In fact, most of our
role is in the advocacy area of trying to support what
they are doing among themselves. Some of the
countries that we are talking about have very high
standards across a range of different regulatory
regimes—others perhaps less so. What they are not
doing is trying to negotiate a kind of commonality
because the chances are that that is not going to be to
the highest. The challenge is to bring the lowest up,
and what the UK does is support that politically and
diplomatically.

Q435 Caroline Lucas: In terms of that advocacy,
you will know that Greenpeace is running a campaign
at the moment suggesting that the high Arctic should
be a sanctuary. In other words, it should not have
drilling there at all. Is that something that the British
Government would advocate to the eight Arctic
States?
Mr Bellingham: What I would say on that, Caroline,
is that if you have a look at the Arctic Ocean,
obviously on my map the 200-mile limit is quite an
odd shape, but the High Seas are in the area in the
middle, around the North Pole. Of course, part of that
will be subject to continental shelf claims. At the
moment, we are talking about a hypothetical situation
because, thank goodness, the ice hasn’t melted. But if
indeed, because of climate change, the ice does start
to melt, and it opens up deep-sea opportunities, then I
would have thought one of the key priorities is going
to be to sort out the continental shelf claims beyond
the 200-mile limit.

Q436 Caroline Lucas: In terms of whether it is a
good idea now to be building pressure for keeping the
high Arctic as a sanctuary, where there is no further
drilling, given everything that you have said about the
importance of climate change as a priority to the
British Government, given that more and more
drilling is obviously going to lead to more and more
fossil fuel extraction and, therefore, more emissions,
from a climate change perspective—if for no other—
would the Government consider putting its backing
towards advocating the position that Greenpeace and
others have taken?
Mr Bellingham: We want to work around consensus.
We would want to see what allies we had for a policy
of that kind. We would not want to be completely
isolated. On the other hand, certainly one of the items
that will be on the agenda in the future is that point
of: at what stage do the sovereign States’ claims end?
At what stage are you then looking at international
water and the regime for that, and whether a complete
moratorium on any hydrocarbon extraction would
make sense? Certainly, the area I am more familiar
with is the Overseas Territories, because as well as
being Minister for the Polar Regions I am also
Minister for the Overseas Territories. In Antarctica
there is of course a treaty, and all of the signatories of
that treaty have signed up to a complete suspension of
any exploration and, of course, any future production,
so there is a precedent at the other end of the world.
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Q437 Caroline Lucas: I am sure the Chair wants to
move us on, but let me simply say that a lot of the
evidence that we have taken has talked about the
potential for the UK Government to play a real
leadership role here because of what we have done in
the past on climate change. Therefore, we would hope
very much that you would be able to take forward a
strong advocacy role without feeling constrained by
isolation. If the world feels isolation nobody does
anything, so given that climate change is such a
priority, as you have said, for this Government, then—
Mr Bellingham: It certainly is a key priority. There is
no doubt about that.
Caroline Lucas: That is good.
Mr Bellingham: One experience we can bring to this
particular Council is our experience of Antarctica.
Obviously the sovereign States here are ones where
some have claims in Antarctica. But there is no
question that the British Antarctic Territory is the one
part of Antarctica where in sovereign claim is not in
too much doubt, so we play an absolutely key, pivotal
lead role there as a sovereign State, in a way that we
do not in the Arctic Council but we can bring that
experience to bear. I do not know if you want to
comment, Jane? Jane has been to these meetings more
recently than Ministers have, and whether you would
like to comment on the mood of the Council regarding
any possible moratorium? But a moratorium implies
that something has been stopped. We are talking
basically about a hydrocarbon exclusion zone on the
area of High Seas.
Jane Rumble: Yes. I cannot say that it has been
particularly raised at the Arctic Council level for
discussion. As the Minister said, because it is the area
that is in the High Seas, and because the UNCLOS
process of looking at who has the rights over the
seabed is yet to be completed, at the moment there
does not seem to be any pressure to go and try to get
deep sea hydrocarbon extraction. It is sort of
hypothetical into the future. But in terms of what our
view would be on that particular area beyond national
jurisdiction, the tendency would be to take a highly
protective stance.
Chair: Given what you said, Minister, about perhaps
wanting to have some kind of consensus—and
obviously recognising that that is the route to go down
and that is not going to happen by accident—the
perspective of the Committee is about how the UK
could show leadership in getting from here to there in
the shortest possible time? We are very interested to
know what proactive steps you are taking to try to go
down that route.
Mr Bellingham: Certainly this is an emerging policy
area, and it is one that we are obviously having a look
at. Looking at the predictions regarding ice melt, and
the predictions that there may well be a complete
melting of the ice between 2030 and 2050, we are
talking about an opportunity for potential deep sea
hydrocarbon exploration within the next generation.
Whereas, in the past, it was considered quite
impractical and something that would maybe never
happen, we are now looking at a reality. I can certainly
assure you that HMG will be looking at this and what
we can do in the future.
Chair: Okay. We must move on.

Q438 Mark Lazarowicz: Minister, the question I
have very much follows on from the point we have
just been discussing. Given the growing importance
of the Arctic internationally, but also in terms of our
own priorities, is there a case for the UK’s various
actions and approaches to be drawn together into a
specific Arctic strategy of some sort, so that we have
a clear set of policy objectives and strategic actions?
Mr Bellingham: Yes. We have been asked this on a
number of occasions in the past: is there a strategy as
such? We do not have, “an Arctic strategy”. What we
have is a clear policy, and within that policy are the
initiatives and the priorities that I mentioned.
Certainly we have a strategy for Antarctica, obviously,
because there is a treaty—we are a sovereign State.
Other countries—obviously, the eight sovereign
States—have strategies. We have a very clear policy:
we are looking at how these different initiatives and
different priorities relate to each other, but as yet we
have not formulated or announced a clear UK Arctic
strategy. That is certainly something that Ministers
keep in mind. It is not something that we have decided
upon, but it certainly is something that we have not
ruled out.
We have to be a little bit careful here. Obviously there
would be issues around sovereignty if other countries
decide they wanted to have a strategy for, say, the
North Sea or the English Channel. But because the
Arctic is of such crucial world importance, and
because we are a highly respected observer State, that
is something that we will be looking at in the future.
Certainly, it is Ministers’ judgement, and it would be
the Foreign Secretary’s view that, in terms of any
influence, we have not lost out by not having an Arctic
strategy. But as the number of different initiatives
increase, as the number of different international
organisations and different fora take an interest in the
Arctic, as a key player would it help us to have an
Arctic strategy in the future? Yes, it might do.
Jane Rumble: To an extent, this is slightly playing
semantics in our view. We do have a clear Arctic
policy, we clearly represent the UK at the Arctic
Council, and we have a whole range of policies that
have Arctic resonance. Going to an announced
strategy is potentially welcomed by some of the Arctic
States, but others of them feel that for another
observer country to have a strategy, basically, over
their national jurisdiction and their territory, is a bit
sensitive. We have walked a bit of a fine line, in terms
of not saying it is a strategy but making sure that we
are clear on what we want to get out of the Arctic,
why we are engaged in it and what our priority areas
are that the Minister outlined at the beginning.

Q439 Mark Lazarowicz: I can see that obviously we
do not want to play semantics here, but if people keep
asking you what the strategy is, there is certainly merit
in trying to pull it together in some way that makes it
slightly clearer as a comprehensive policy. I do not
want to push that point, but in terms of those
policies—if we want to call it a policy approach—
what do you regard as the key policy areas that you
are developing at the moment, as far as our approach
to the Arctic? What are the top policy priorities at
the moment?
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Mr Bellingham: Yes. I have touched on this already,
but what I would say, Mr Lazarowicz, is that climate
change is absolutely there at the top. We are at the
ambitious end of the spectrum, in terms of the climate
change debate. We have been recognised by the world
community, and particularly in UNFCCC, for the
work we have done. We have a very clear climate
change diplomacy policy. We have climate change
envoys in many countries. We have a climate change
team at the Foreign Office. We have a special climate
change envoy to the Foreign Secretary. I look at it this
way, we provide the diplomacy and we understand the
power politics of different countries, and it is DECC
who do the detailed negotiations. But the Arctic is so
incredibly important in that agenda.
Looking at what has happened in the Arctic, anyone
who has any doubt about climate change only needs
to look at the Arctic to see what is happening there.
Obviously, linked into that is management of scarce
resources and management of the environment more
generally, resource management. I would also include,
perhaps as an equal No. 1 priority, understanding why
this is happening and putting money into scientific
research. We have that world-class base at UK
universities and in other establishments, and I think
combining the two is incredibly important. That is
why, with working parties, we have been able to
achieve so much.
Moving down the list, I think making the Arctic
Council work really well—good governance—is a
priority. Shipping is something we may come on to in
a moment. Security is something that we should not
take our eye off. We are now in a post-Cold War era,
but one should not forget that activities in the Arctic
during the Cold War were at times quite tense and
challenging.

Q440 Mark Lazarowicz: I think the security issue is
one we are going to come back to. But just briefly on
the issue of shipping because this relates to an area
where—although clearly we cannot take decisions
effecting the sovereignty of the various Arctic
States—we do have a role in decisions that are
decided by the IMO, which may then be signed up to
by the Arctic States as applying internationally: for
example, rules on standards for shipping and so on in
the Arctic area, which obviously is an IMO issue. I
was interested, but you did not actually mention that
until the end of your list of priorities, so can you say
something about what approach the Government is
taking in relation to the IMO work on trying to
improve or set down standards for Arctic shipping?
Mr Bellingham: Yes. It is the Maritime and
Coastguard agency that leads on engagement with the
IMO. As someone from the Department for Transport
said, although the IMO may not be the fastest
international organisation to get things done, I have
had experiences with the UN Minister in dealing with
the IMO. The professionalism of their work is
incredibly clear. But, like any UN organisation, it
moves at the speed of the slowest in the convoy, so
they have to bear that very much in mind. The
development of a Polar Code is something that they
are working on, which we thoroughly support. What
I would say, Mr Lazarowicz, is that because access

across the pole is opening up, and I think last year
there were 34 ships that made the crossing—is that
the right figure, Jane?—
Jane Rumble: That is right, yes.
Mr Bellingham:—through the Northwest Passage and
the Northern Sea Route. Obviously there is going to—
Chair: Just for the record, we had the figure of 34 at
our previous meeting.
Mr Bellingham: Yes, 34. The implications of that, in
terms of the role of the IMO, the role that UNCLOS
have as well, are going to be ever more important
because we are going to have to find ways of making
sure that the shipping is properly controlled and
properly regulated, and so moving ahead with that
Polar Code is something that is very important. As a
major flag State, that is an area where we will be
listened to carefully and of course we are the host
nation for the IMO as well.

Q441 Mark Lazarowicz: I think the suggestion is
that that 34 number is expected to increase quite
dramatically, year after year, or something like that.
Just briefly on the FCO, how much resource, in terms
of staff and of money, is directed at Arctic area policy
in that Committee within the FCO as compared to,
say, other parts, or how many people are on Ms
Rumble’s team, for example?
Mr Bellingham: Jane, if you could answer that.
Certainly, from the point of view of my core
responsibilities, the Polar Regions are important. I am
the Minister for the Polar Regions, but there is
obviously a big overlap with Overseas Territories, and
the British Antarctic Territory, and there is a big
overlap with our work in the EU. Of course, as we are
the nearest neighbour to the Arctic, as a non-sovereign
country I think of all the Observer States we are the
one that is taken the most seriously. Therefore we put
a lot of effort and work into it, not just in Jane’s unit
but also in the different embassies we have in the
sovereign States. Jane, do you want to elaborate on
that?
Jane Rumble: Just in terms of facts and figures. There
are seven others in the Polar Regions Unit, but that
does not tell the whole story in respect of the Arctic.
We are probably the whole story, broadly, in respect
of the Antarctic, as we lead on all matters of Antarctic
relevance to the Government and provide advice on
Antarctica. In respect of the Arctic, we are basically
co-ordinating a huge, vast, cross-Government
network, and that is where all the resource is. That is
particularly with the eight Arctic posts in the Foreign
Office, but also in the subject related Departments—
particularly in DECC, with Defra and with MoD, and
we have a cross-Whitehall network that we co-
ordinate and liaise with. So there are many more
people involved in Arctic than specifically Antarctic.

Q442 Mark Lazarowicz: If I could go back to a
couple of points about the relationship with the Arctic
Council, relating to what we have just said. The Arctic
Council, from what we understand, appears to be
moving towards a more decision-making role where
binding agreements are decided among its member
States. How far is the UK able to play a role in that
kind of process as an observer?
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Mr Bellingham: Jane, do you want to comment about
that? In danger of repeating myself, I would say that
we have to lead by example. We have to win respect
and command people’s confidence, and I think we do
that through the action we take, through the world-
class Scientific Research Group, the experts that we
second to different working groups and through the
leadership that we have given. We cannot demand to
lead a working group, but in practice, because of the
time that we put into these groups, we are actually in
the lead with some of these groups, so I think we are
in a very strong position. But, Jane, do you want to
answer the question specifically?
Jane Rumble: Yes. The Arctic Council has just started
to look at negotiating binding agreements. As you
mentioned, the first one was on search and rescue.
This was done specifically just by those Arctic States,
but on whom it would become binding once it was
agreed. It would not have any effect on a non-Arctic
State because it was just about search-and-rescue
assets within the region. I think many of the States
would like to continue having those binding
agreements, but they will be very specifically regional.
They couldn’t have an agreement just between the
eight of them that had applicability beyond that
without the engagement of other States, so I guess
there will be a sort of parallel process. As an observer,
our role would include suggesting which areas they
might want to look at, offering expertise where and
when it is relevant and, more specifically, trying to
ensure that they do not go off into a closed room and
do something that will have some impact on the UK
or any other non-Arctic State.
Mr Bellingham: To give you an example of enhanced
engagement with some of the sovereign States, we
have recently signed an MOU on polar science co-
operation, with both Canada and Norway, which is
going to give us an enhanced role to play to drive that
part of the agenda forward.

Q443 Mark Lazarowicz: Finally, given that there
are a number of countries throughout the world who
have expressed an interest in the Arctic Council and
Arctic issues, and also of course—as you rightly
pointed out from the map—although the majority of
the Arctic area comes within the continental shelf
exception area, it does not cover all of it, it could
actually be a case for the Government’s arrangement
for the Arctic to eventually be put on the same kind
of footing as the Antarctic Treaty, in the sense that it
is a much wider foundation, and indeed should be
directed under UN aegis rather than under the Arctic
Council. What is your view on that?
Mr Bellingham: You have to draw a distinction
between the Arctic and the Antarctic. In the case of
the Antarctic, there are many parts of it that are in
dispute, in terms of sovereignty. In fact, I would say
that the British Antarctic Territory—although the
Argentinians and Chileans may disagree with what I
am going to say—is one part of the Antarctic that
really should not be in a great deal of dispute, from
the point of view of sovereignty. All the other areas
are challenged and claimed by a number of other
countries, so having a treaty was absolutely essential
to make the governance and environmental protection

in the Antarctic work properly. In the case of the
Arctic, we are in a different situation because, as I
understand it, there is only one current sovereignty
dispute going on in terms of the Arctic. There is very
broad agreement, in terms of the sovereignty, the
management and the governance.
You heard yourself that this is a part of the world
where there are no security pressures, there are no
pressures in terms of potential arguments between
countries. In fact, it is a remarkably benign
environment from that point of view. Given that we
have a council that is able to get things done, that is
able to work really well, that is able to provide a blend
of experience from the sovereign countries and those
that are observers, I would not say there was a need
for an international Arctic treaty as such, and I am not
sure the sovereign States would agree to that because
they would see it as being unnecessary.
The only other point I would add to that is that there
is a role for like-minded countries to come on to the
Council. There are other countries that have applied
to join as observer states, and we would not have a
problem with that at all. Like-minded countries that
meet the criteria, that want to add to the workings of
the Council—if they meet the criteria and the
sovereign States agree to them joining—would be
welcomed.

Q444 Simon Wright: We have already heard today
some comments on the UK’s influence in Arctic
matters. Minister, you said earlier that, as far as the
Arctic Council is concerned, we are clearly not in the
driving seat as an observer, and you referred to UK
Arctic science being well regarded in an area where
the UK does have considerable influence. In what
areas would you like to see future research specifically
focused on to extend our influence?
Mr Bellingham: Thank you very much indeed, Mr
Wright. Certainly we do have such influence, as we
know so well from our experience of the life sciences
in Norwich and the excellence of the academic
organisations there. I did refer to the three areas of
academic involvement. But where we are going to do
more work, and where I think there is scope for
significantly further research is on black carbon. On
pollutants, I think that is very important. On
biodiversity, that is something we have not mentioned.
We have spoken quite a lot about climate change,
about the environment. The habitats and ecosystems
also contain flora and fauna, so it is about
understanding that biodiversity. The committee on
Arctic flora and fauna and the Circumpolar Seabird
Expert Group is a very specific example. It is very
important that we look very carefully at the flora and
fauna and how they are being affected by climate
change because, after all, we are talking about habitats
that are going to change quite fundamentally. Climate
change is taking place. There are going to be dramatic
changes, and even saving some of the flora and fauna
is going to be a huge priority. Obviously I have
mentioned climate but on resilience as well, the
Council’s Arctic Resilience Report is important, and
NERC will be contributing to that. Those are five
areas that we feel are priorities.
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In terms of the FCO, we do not directly fund scientific
contributions to the Arctic Council but we are very
close to NERC. Obviously it is NERC that drives our
scientific engagement with the Arctic Council. But we
take a very close interest in what is going on.
Do you want to add to that, Jane, in terms of the
scientific research? I think there are many other
universities that are involved. I have only given the
names of a few. But what I would say, Mr Wright, is
that what I find incredibly heartening—in my dealings
with NERC, with the British Antarctic Survey, which
is based at Cambridge, with the other organisations
within Government—there is a huge appetite among
academia to get involved in this type of research.
When I went to the MET office Hadley Centre down
at Exeter it was an incredibly fulfilling and rewarding
visit, to see the links they have with British academia
spread around so many different universities. I think
the hunger for further research puts UK universities
and academia on a very strong footing.
Jane Rumble: I was just going to say that I think
there are two strands of science. There is the one when
you want to make a policy decision and you need the
best science, which the Minister has gone into, but
there is also all the blue-skies science. We know from
the Polar Regions the areas that are telling us about
climate change, and the British Antarctic Survey
discovered the ozone hole while they were doing other
things in Antarctica. So I guess it is not for the policy
side to tell you exactly what the science should cover;
it is two strands, and we want the scientists to tell us
what we need to worry about next.

Q445 Simon Wright: Interesting point. In terms of
the UK extending its influence potentially in the
Arctic, are there any areas where perhaps Arctic States
might be resistant to that—I do not mean to put it in
words that someone else used—where the UK might
be sticking their oar in where it is not wanted?
Mr Bellingham: Certainly, the key areas that are
within the competence of the Arctic Council are
around science and research, and obviously around the
environment. Where the Council does not have
competence is in other areas, and certainly security
would be one of them, and obviously there are some
sensitivities around trade. Mr Wright, what we have
to do in those areas that are not immediately within
the competency of the Arctic Council, where if we put
it on the agenda we might be accused of going beyond
the scope of the Arctic Council, we may well have to
work through other organisations, like UNCLOS, the
WTO, the IMO, the UN Food and Agriculture
Organisation, and of course, very importantly, the
UNFCCC, and the Montreal Protocol as well. We
have to see our role in influencing the Arctic Council
as one where we may be able to get items on the
agenda and lead initiatives and discussions, but there
are going to be other occasions when we have to use
these third organisations, and our influence on them,
to make sure that our policies on the Arctic Council
are fulfilled.

Q446 Simon Wright: To what extent do you see the
UK’s role as a broker between the Arctic Council and
other countries and the European Union?

Mr Bellingham: Certainly the EU have a strategy, and
they are working on that. In fact, there hasn’t yet been
a decision taken about the EU’s Arctic strategy. As I
understand it, there was quite a lot of sensitivity about
the EU pushing the idea of a strategy, for the reasons
that I alluded to a moment ago. For example, why is
the EU interfering in someone else’s sovereign area?
If those countries started developing strategy for
maybe the North Sea or the Irish Sea we would feel
maybe it was outside their areas of responsibility. But
there was a progress report—this week in fact—on the
EU’s developing Arctic policies. Certainly, the EU are
very keen to remain engaged. It is worth remembering
that there are a number of EU States who are
sovereign members of the Council. There are other
EU countries that are Observer States. Personally I do
not see a difficulty in the EU becoming more
involved. After all, the EU is an organisation that
represents an area that is adjacent to the Arctic, many
of its countries are very closely involved and some
are sovereign members. So it could be an example of
the European External Action Service and the
Commission putting together a strategy—not one that
is going to try to interfere with existing work by the
Council, but to add value in specific areas where there
might be some consensus for an organisation like the
EU becoming a bit more involved.
Do you want to add to it, Jane, and also just comment
on what happened on 3 July, earlier this week, when
the progress report was published?
Jane Rumble: Yes. There has been a joint
communication between the External Action Service
and the European Commission, which was just
published a couple of days ago, in fact, so it will now
go out for Member State scrutiny and be discussed. It
is basically a progress report since their initial
publication of a strategy back in 2008, highlighting
the particular areas and also how those two bodies feel
that the EU is meeting its requirements of membership
as a State Observer to the Arctic Council. We will be
looking through that and assessing it in due course. It
is a mixed bag of competence, because where the EC
has exclusive competence, in respect of fishing for
example, the Arctic Council is not covering fishing
because it is covered by other UN processes, so most
of the other areas will be mixed competence. The UK
will continue to play its very active role in making
sure that the competence is not extended and that it is
articulated appropriately by the EU bodies.
Mr Bellingham: It is worth saying, Simon, that there
are going to be areas where the EU can be harnessed
to some of our wider priorities. Certainly I am seeing
this with the European External Action Service. I do
not want to get involved in a complete distraction
here, but a lot of people said that the European
External Action Service would not help our policy
priorities, say, in Africa. But if you take Somalia, for
example, and if you take Antarctica, for example, the
European External Action Service have been very
helpful in certain areas. Where we can work with
them on certain priorities, where added weight from
an organisation that probably will not have observer
status as such but represents many of the countries
that do have observer status, and some of the
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sovereign States as well, there could be an alignment
of interest there that could be beneficial.

Q447 Simon Wright: Thank you. In terms of the
possible expansion of the Arctic Council, in terms of
applications that are being considered for permanent
observer status, Minister, you said earlier that you
have no objections. Have you identified any risks in
terms of diluting the UK’s influence were that to
happen?
Mr Bellingham: Mr Wright, personally, I have not
seen examples of where our influence could be
diluted. We are not talking about an organisation
where votes are at stake, or where, for example, we
might go down from having two commissioners to
one commissioner, because this organisation does not
work in that way. It works on the basis of building
consensus. It works on the basis of the sovereign
States driving the agenda, but the Observer States
using their influence through, as I say, “actions speak
much louder than words”, and the examples that can
be set. I do not look at those countries that have
applied to join, and we certainly would have interests
in common with quite a few of them. Many of them
are, for example, significant trading countries. Many
of them have large flag fleets, like Korea. Others are
very interested in the climate change agenda. Others
are major European countries. We certainly would not
see it in terms of our influence being diluted. We
would see it is an opportunity to have more friends
with whom we could make a common cause. Jane, do
you want to add to that?
Jane Rumble: Yes. I guess there is a complexity
between the Arctic Council, in terms of what it would
agree itself, and its role, in terms of discussing issues
of importance of the Arctic. In terms of our influence
it is very much, I guess, on the latter because where
the Arctic Council is making agreements among itself
they tend to be very regional. So they would not
necessarily have a consequence on non-Arctic States.
Being the only Arctic body, many of the other States
who are interested in discussing Arctic issues see this
as a useful forum to have those discussions, but the
manifestation of those discussions will probably be
through other global treaties, such as the UNFCCC,
the IMO, the trans-boundary pollution agreements,
and UNCLOS particularly. The framework is in place,
but it is the rules and policies that a lot of the countries
want to talk about and discuss. That is not necessarily
going to be agreed by the Arctic Council, but the
Arctic Council is the place to have the discussion
about the Arctic. Hence we have taken the view that
it is better to have lots of countries being interested in
the Arctic, coming together and having that debate
rather than it weakening our own influence, because
there are few issues on which we specifically want to
influence a decision that is ultimately only going to
be binding on those eight Arctic States.

Q448 Simon Wright: In that respect, it sounds as
though you are very open minded to the granting of
observer status to more countries. But have you
considered the extent to which this might be an
opportunity to influence some of those applicants to
take action? For example, in exchange for receiving

observer status, perhaps to take action on climate
change. An example might be China taking action on
black carbon. Are there deals that could be done in
exchange for granting observer status?
Mr Bellingham: We do not look at this on a
transactional basis. Of course it would be the
sovereign States who finally decide, but we would
expect all applicant countries to meet the criteria. You
mentioned those two specific areas of priority of black
carbon and climate change. Certainly within the
criteria that would have to be met to become an
Observer State, those countries would have to sign up
to certain objectives and that would certainly cover
the points you mentioned.

Q449 Simon Wright: Finally then, could I ask a
question about the working groups on the Arctic
Council? Could you elaborate a bit on the role of the
UK within those groups, where we have managed
particularly to shape the agenda, and to what extent
those working groups are the real levers of power and
influence in the Arctic Council?
Mr Bellingham: I have mentioned briefly the role we
play on that. Jane, I do not know whether you want
to elaborate further because you have attended these
working groups, and you have seen first-hand the
influence that the UK has been able to exert?
Jane Rumble: Yes. As FCO we tend to go to the main
Arctic Council meetings. The working groups tend to
be attended by the experts. The UK has been involved
in many of them over the years, particularly in respect
of flora and fauna because of the trans-boundary birds
predominantly that end up in Scotland in the Arctic
winter. We also had quite a role in the original Arctic
Climate Impact Assessment. There was a lot of UK
expertise on that. The Minister outlined earlier some
of the issues that we are now engaging on, in respect
of black carbon and climate change issues and so on.
Although the UK is a standing member of some of
the working groups, in reality we tend to go into those
that are discussing issues in which we can offer
particular expertise. The Arctic Council States
themselves tend to do the same. This means that not
all of them will turn up to every single working group,
so where we put the most emphasis will depend on
what the issue is at the time.

Q450 Dr Whitehead: There has been some evidence
of increased military activity in the Arctic, particularly
by littoral countries. As we have discussed the
increased shipping traffic, for example with arctic ice
melts, do you think that will lead to any loss of
stability in the region as a result of that military
activity or the changing nature of that activity as the
ice melts?
Mr Bellingham: I do not believe we are going to see
a sudden surge of additional shipping traffic. I think it
is going to be gradual, but there are still risks
obviously in transiting the two key routes across the
Arctic. Indeed, there are still going to be issues around
having icebreaker protection and having ships that are
resilient that are able to do this. Obviously, looking to
the longer term, for example, it could certainly
transform shipping and greatly reduce the costs of
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shipping and the costs of shipping containers from
Europe through to Asia.
Do we see the Arctic as a security risk? I believe that
measures have been taken to put in place mitigation.
For example, the Arctic Security Forces Roundtable
was set up last year to enhance multilateral Arctic
security and safety operations. I think that is
important. Jane mentioned earlier that obviously
military co-operation is not something the Arctic
Council looks at as such, but it has signed a treaty on
search and rescue that is important. As far as the UK
is concerned, we have close relations with a number
of countries, for example, the Netherlands, France and
Germany, and because of our military prowess we
have been involved in the Arctic Security Roundtable
as one of the sub-Arctic nations.
Do you want to add anything to that, Jane? I simply
repeat what you have heard before: in terms of the
security, in terms of the potential tension between
countries, the situation in the Arctic has been
transformed since the end of the Cold War and there
are no immediate tensions or stresses. There are issues
that have to be addressed around the movement of
ships obviously. There is only one outstanding
sovereign dispute that is going on. Furthermore,
although people have commented that out of the
Arctic States five are NATO members—during the
Cold War obviously there was a stand-off with the
Soviet Union, as it then was—I would say that one
thing the peace dividend has yielded to the world is
an Arctic that is a great deal more stable and quieter
than it would have otherwise been. Do you want to
add to that at all, Jane?
Jane Rumble: Only just to pick up on the point that
you have asked. It is true that because the Arctic is
becoming increasingly accessible it gives the Arctic
States as many issues as any other country would
have, in terms of protection of its sovereign territory
and its borders. A lot of the new military assets are in
precisely those areas of fisheries protection,
coastguard and so on. It is not because there is any
evidence that they feel that their neighbours are in
some way causing them problems; it is more about
general protection of sovereign borders.

Q451 Dr Whitehead: I think the MoD has developed
its own Arctic strategy, but does that imply any
increase in UK presence or exercises or any other
activity as a result of that change in the ice?
Mr Bellingham: That would be for the MoD to
specifically answer, but what I would suggest is that
if indeed the projections around climate change are
realised, and the sovereign States are able to extend
activity into the area that was previously under the ice
cap, then certainly the joint training we do with, say,
the Canadians and the Norwegians in particular—
those opportunities would increase. Certainly the
MoD do not see this as an absolute key priority,
because we are not talking about UK sovereign
territory. We would be talking about UK interests
around shipping, for example, if the level of shipping
greatly increases.
Dr Whitehead: I want to just return briefly to the
shipping issue, and that is a good point to do that, I
think. We have heard—

Q452 Chair: Just before we move on, going back to
what you were saying about the MoD strategy, is that
something that you are a party to and have seen?
Mr Bellingham: I am not personally. Certainly among
the Government Departments involved in discussions
I have had, the MoD has not been part of those
discussions, but I mean at official level.

Q453 Chair: Who would be party to those
discussions?
Mr Bellingham: At the official level, Jane, you would
have had discussions with the MoD and may have
been on some of the official working groups.
Jane Rumble: Yes, that is right. The MoD sits on the
cross-Government Arctic network. In the past we have
done some joint FCO/MoD work looking at the future
of the Arctic. I am not aware of a specific MoD
published Arctic strategy, but they have obviously
been keeping it under review. The majority of their
Arctic military activity will be under the auspices of
NATO, and it is not something that we get directly
involved in from the perspective of the Arctic Council
and the Foreign Office.

Q454 Chair: In respect of today’s review, which we
just heard before coming to this Committee, was that
flagged up in terms of the ongoing commitments of
the MoD to what is going on there?
Mr Bellingham: Sorry, are you referring to the
announcement made by the Defence Secretary?
Chair: Yes, the one that we had in the House earlier.
Mr Bellingham: Yes, there was—

Q455 Chair: In terms of the reallocation of
resources, the long-term strategic planning and the
MoD strategy, I wonder how the FCO and the Arctic
policy fit into it?
Mr Bellingham: Yes, certainly looking at last year’s
defence and strategic review, which laid down a
number of key priorities for the MoD, the Arctic was
not a key area of priority. One area that the MoD did
flag up in the strategic and defence review was the
protection of shipping lanes. That is obviously
relevant to the transiting of various oceans. As
shipping increases along the Northern Sea Route, and
as the number of UK flagged vessels use that route
more and more in the future, then obviously the MoD
interest would increase.

Q456 Chair: My interest is, given that the statement
that we had today refers to the standing commitments
that there are, I just find it a little odd that there has
not been a detailed look at what the long-term
strategic commitments will be, that there would need
to be this focus of attention on as far as the MoD and
FCO are concerned. That is not something that has
been past your desk?
Mr Bellingham: I have close discussions with MoD
Ministers around issues of joint concern, and
particularly shipping and counter-piracy would be one
area. Certainly the MoD are deeply involved in the
Overseas Territories, their security and protection, and
would be taking a close interest in the South Atlantic.
As I say, their interest in the Arctic would be around
shipping and around protecting UK interests, and it
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would be around securing future training
opportunities. Is there anything you would add to
that, Jane?
Jane Rumble: Just that there have been ongoing
reviews by the MoD, in terms of: is the Arctic likely
to be an area where they are going to need to increase
their activity? The conclusion has consistently been
this is unlikely in the foreseeable future. It is on their
radar but it is not something that they have identified
as an area in which they suddenly need to increase
activity.

Q457 Chair: It would be helpful if perhaps there was
an opportunity for further clarification of how this has
been looked at for the medium term, and obviously
that needs to be reflected in the defence review.
Mr Bellingham: Yes. What we will do, Chair, is write
you a letter covering these outstanding points and that
could be one of the ones that we cover.
Chair: That is excellent. I appreciate that.
Mr Bellingham: I could discuss with my MoD
counterparts and get further clarification from them,
in the light of today’s statement on the shape and
format of, particularly, the Army going forward, of
how this fits into their priorities for the Arctic.
Chair: That is helpful, thank you. Sorry, Dr
Whitehead.
Dr Whitehead: On the issue of shipping, one thing
we heard in earlier evidence is: first, the apparent
inability of flag States even to know which of their
ships are traversing either of the passages at any one
stage; secondly, as a consequence of that, the
likelihood is that those ships are no better prepared
for that passage than if they were travelling from Cork
to Roscoff. Is that a concern that you might have in
terms of UK flagged vessels? Relating to that, there is
also the question of whether or not the passages are
open. Obviously it is still an extremely difficult and
dangerous environment through which to send vessels.
We heard that at the moment they are accompanied
by icebreakers, but I think there are questions in terms
of the adequacy of support and rescue services should
those ships make that passage. Are those the sort of
issues that you are thinking about concerning what
might be an additional passage of UK vessels across
the Arctic?
Mr Bellingham: Certainly the IMO is in the lead and
we work very actively through the IMO on a lot of
issues, including this one. Certainly you are right, in
terms of what you say about the Northwest Passage
and the Northern Sea Route and the opportunities that
all of this is opening up. But I would stress, and you
underlined this, that these routes are still going to
remain treacherous. Just because 34 vessels transited
these routes last year does not mean to say that figure
is going to go up quickly. It will go up, and obviously
the increase in shipping has a number of ramifications.
We are having discussions with the IMO, and we
certainly believe that, for example, it is very important
that the International Convention for the Prevention
of Pollution from Ships, known as MARPOL, applies
to Arctic waters. But that needs to be updated, and it
needs to be kept in good shape as a fit and proper
convention that can work and do what it is meant to
do.

The only other thing I would say is that as a major
flag nation, the FCO have very good links with the
Chamber of Shipping and they come and see us. We
have a regular dialogue with them talking about a
whole raft of issues. I would say that, in terms of our
key priorities, the Arctic would not be one of them,
but at meetings I have had with the Chamber of
Shipping we talk mainly about issues around piracy,
around the use of armed guards on vessels; for
example, the law that applies on flagged vessels, the
different rule that applies within the ports of other
countries. But the Arctic is something that they are
looking at and are very interested in the future
opportunities. As those opportunities increase, Dr
Whitehead, so the regulatory regime must be fit for
purpose and it must catch up.

Q458 Dr Whitehead: That perhaps leads into the
issue of whether the wider concerns about the Arctic
environment are, in your view, currently fully
covered. We have multilateral environmental
agreements, such as the OSPAR Convention on
Biodiversity. Clearly, if there is to be a greater level
of shipping I would agree that the conventions relating
to the environment in which shipping operates need
to be upgraded. Do you think there is further work to
be done in terms of getting those arrangements
adequate for the protection of the Arctic under those
changing circumstances?
Mr Bellingham: Dr Whitehead, what I would say is
that you have your normal IMO conventions that are
ones that all shipping lines would be quite okay with,
but the IMO have also issued the guidelines for ships
operating in polar waters and they contain various
provisions over and above the normal conventions.
What they are looking at is the development of these
guidelines into a Polar Code. We are committed to
playing an active role with them in developing those
guidelines into a Polar Code. We certainly would
envisage it being mandatory for most ships and we
are going to work with them on that. I do not know
whether you want to comment on that, Jane? This is
obviously a Maritime Coastguard Agency lead with
the Department for Transport, but we are offering
them what we can and we are following it very
closely.
Jane Rumble: In respect of shipping, we would like
to think that there has been a global awareness that
the standards required for shipping need to be a little
bit higher in Polar Regions. Hence, there is agreement
that this mandatory code needs to be negotiated. Of
course, you will know that that is taking quite a bit of
time in order to get those standards right. But there is
general understanding that shipping operations need
to be of the highest standard in Polar Regions,
particularly in the Arctic where you may get more
ships carrying hydrocarbons from the areas of
extraction that you do not necessarily have in the
south, although you have passenger ships and so on
in the Antarctic. In the Arctic there are also the cargo
vessels and the carriage vessels and so on.
That work is continuing in respect of the IMO. On
the other multilateral agreements that were mentioned
earlier, I think that the frameworks are in place for
these things but obviously the rules and policies that
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need to be developed underneath them are continuing
to emerge. As the Arctic is a very rapidly changing
place, the identification of vulnerable species or areas
that are requiring special protection is ongoing work
and the Department for the Environment, Food and
Rural Affairs, who lead on most of these
environmental agreements, are very actively engaged
in those.

Q459 Dr Whitehead: You said—and this my final
thought—that you do not think that an Arctic treaty
similar to that brought about in the Antarctic would
be appropriate. But do you think there is any scope for
perhaps a less ambitious agreement that might include
protected zones or persuading littoral States to
provide, say, part of the continental shelf for protected
zones or no shipping zones, or other such protected
areas, to enhance the environmental status of the
Arctic, indeed, as these changes take place?
Jane Rumble: Yes. I think there is a role in that. In
respect of the marine environment, the UK would take
the view that the activity in the marine environment
has to be sustainable, it has to be precautionary and
on the basis of best available science. If the indication
was that protected areas, whether they were in the
High Seas area or if they were in jurisdictional
waters—I think we would want to have discussions
about what the rules and policies might be around
those areas. That is part of our role in terms of
bilateral arrangements with those Arctic States, as
well as our role as observer on the Arctic Council.

Q460 Chair: We have now reached the end. Can I
go back to one of the points that you just responded
to in respect of Dr Whitehead’s questioning, about the
IMO and about the need for tighter regulations? You
did not give any kind of a timeframe. You did say that
it had been very slow. One thing that we did discuss
at our previous hearing was when that should come
about. Do you have an idea of when you would like
that to be in place?
Mr Bellingham: We would certainly like to see the
development of the guidelines in the Code as soon as
soon as possible. That is why we are continuing to
work with the IMO.

Q461 Chair: What would be the earliest ETA?
Mr Bellingham: I would not want to commit officials
to a definite date, but certainly what I would like to
do is to work with the IMO to identify who the
laggards are and maybe influence them at a bilateral
level.

Chair: I certainly think it would be helpful.
Mr Bellingham: This is certainly something that I
would like to speak to the Secretary General about. In
fact, I have been seeing the Secretary General of the
IMO recently to discuss counter-piracy, and this is
something we can put on the agenda. Jane, I do not
know whether you have any idea whether next year
is realistic?
Jane Rumble: I think the MCA’s view is it is probably
2014. But, certainly as the Minister said, what we
would like to do is to try to identify those areas where
there is common agreement and see whether there is
any prospect of getting those squared away and then
focusing on the areas where there is more of a
problem. At the moment we are waiting for the whole
package to be agreed before anything is agreed, so
that is an area for further discussion.
Mr Bellingham: We would like to go for 2013, but
I think—

Q462 Mark Lazarowicz: For what it is worth, some
of our other evidence suggests 2014 might be
ambitious, but is there not a danger that 34 ships last
year becomes 100 this year and maybe 500 next year?
The more ships that go through, the more best
interests there are to try at least to amend or comment
upon the regulations.
Mr Bellingham: That is absolutely right, Mr
Lazarowicz. That is why I think it reinforces the point
that getting this in place as soon as possible is
incredibly important.

Q463 Chair: I certainly think it would helpful to our
inquiry if we could have that further clarification.
Mr Bellingham: Yes. We will certainly do that.
Chair: Minister, and the civil servants with you, Mr
Barton and Ms Rumble, you have been most generous
with your time. We do appreciate your coming along
and giving evidence this afternoon. Thank you very
much indeed.
Mr Bellingham: Thank you, Chair. It has been a
pleasure. We will look very carefully at the questions
asked and what has been said, and we have made a
commitment to write to you with further detail about
a number of points. I am sure there will be additional
points as well, and we will make sure that letter goes
off to you shortly.
Chair: That is very constructive. Thank you very
much.
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Governance in the Arctic is currently focused on 
accelerating a development agenda as opposed to 
a protection agenda

• Agreements are bound in soft law and rely heavily on bilateral 
cooperation

• There is a critical difference between the number of processes (for which 
there is a wide range) and delivery of effective governance

• The most significant venues include the Arctic Council, UNCLOS and IMO

• Governance is fragmented and exclusive to a small number of actors

• There exists a deep division of strategic interests between littoral and 
non‐littoral states
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Although regulatory regimes achieve broad coverage, 
they are not joined up and sovereign issues dominate 
a development-focused agenda
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Arctic territorial claims are ongoing and dispute 
negotiations are often lengthy

• Under UNCLOS each coastal State has a 12‐
nautical mile territorial sea and an Exclusive 
Economic Zone (EEZ) from 12 to 200 nautical 
miles offshore 

• Beyond 200 nautical miles, coastal States 
may claim rights over an "extended 
continental shelf"

• Several Arctic States have indicated their 
interest in extending their continental shelf 
up to and including the North pole, raising 
the stakes for future conflict over the region

• Individual State claims are ongoing and will 
be submitted in the coming years, with 
disputes expected across several boundaries

• There is a small area in the high arctic which 
is still unclaimed
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There is an opportunity for the unclaimed space in 
the North Pole to be designated as a protected area 
under international conservation law

• Under international law, no country currently owns the North Pole or the region 
of the Arctic Ocean surrounding it

• It is possible that either Russia, Denmark, or Canada will be able to scientifically 
demonstrate that the seabed at the North Pole is a natural extension of its 
continental shelf, gaining exclusive rights to exploit the resources of that area of 
seabed
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• Denmark has raised the possibility of 
establishing a protected zone in the 
contested area. The conservation of the 
geographic North pole could set a 
precedent for wider Arctic 
collaboration around conservation

• There is an opportunity to conserve 
the North Pole area as the “common 
heritage of mankind” under a targeted 
new treaty
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Under UNCLOS States can petition the 
Commission on the Limits of the Continental Shelf 
to extend their territory
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The process of boundary delineation within the CLCS 
and UNCLOS is a relatively closed one, operating in 
secrecy between the CLCS and claimant State
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HMG assessment of key British interests in the 
Arctic

• The protection of the Arctic environment and ecosystem

• Supporting and encouraging the continued cooperation among the Arctic 
States, for example through the Arctic Council

• The effects of climate change on the Arctic and the Arctic as a barometer 
of climate change

• The potential of the Arctic to strengthen energy security and the 
sustainable use and safe extraction of resources

• The opening up of the Arctic to increased shipping and the issues related 
to that, including the new Polar Shipping Code

• The sustainable management of any new fishing grounds in the Arctic

• The Study of the region by UK scientists
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Interaction of Arctic interests with broad HMG 
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The UK needs a comprehensive strategy to reflect 
its’ interests and rhetoric on the Arctic

• The UK is unprepared for Arctic threats and opportunities 

• Comfortable with the status quo and as a permanent observer on the 
Arctic Council does not want to rock the boat

– Can’t maintain status quo in shifting global dynamics and lags behind 
other EU permanent observers on proactive engagement

• There is a dissonance within Whitehall regarding the risks and 
opportunities of the Arctic and the future worldview this implies

– Risks are downplayed given they are not seen as immediate threats

– Shipping and resource extraction viewed as viable opportunities for 
promotion – at odds with climate goals

• British companies have access to licences and are active in prospecting  ‐
they have support from the UK government

E3G ‐ Third Generation 
Environmentalism

12
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Taking a risk management approach to dealing 
with Arctic issues

E3G ‐ Third Generation 
Environmentalism

13

• Current decisions are driven by long‐term potential of 
different opportunities

• Significant military presence

Politics of 
anticipation

• Feasibility of resource extraction in the short‐term

Insurance risks

Deep water opportunities

• Counter‐factual of high oil price world – Dissonance 
between arctic resource extraction and 2oC future?

• Shared strategic agenda linking environmental and 
security concerns

Sustainable fishing and shipping

Risk 
assessment

Need to engage with a broad range of other 
strategic actors

• UK could play a stronger role in shaping EU agenda on Arctic issues

– Germany engaging with other non‐littoral actors to build alliances

– France appointed Senior representative on Polar regions

– Netherlands has maritime infrastructure and aims to develop new 
technology to support shipping in the Arctic

• Increasing interest of other non‐littoral states: China, South Korea and 
Japan

• Links to international governance agenda

E3G ‐ Third Generation 
Environmentalism

14
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Deepwater prospecting is physically and politically 
challenging – companies are betting on technology 
breakthroughs and high oil prices

E3G ‐ Third Generation 
Environmentalism

16

There are several challenges in offshore deep water drilling in the 
Arctic:

• Arctic Oil potential is at best a ‘guestimate’

• Hostile climatic conditions and limited technology increase the cost of 
production and risk of delays and threaten safety guidelines

• Regulatory risk reflects low confidence following the Macondo oil spill

• High price of oil and unconventional fuels makes Arctic exploitation more 
attractive, but also raises the potential of increased shale gas
development
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Economic and technical feasibility of offshore oil 
and gas

• The USGS examined how much it would cost to look for oil in the East 
Greenland Rift Basins, suggesting:

– If oil was worth $100 a barrel, only 2.5bn barrels of oil could be 
commercially extracted, and there would only be a 50% probability of 
success

– If oil was selling for a $300 a barrel, only 4.1bn barrels could be 
extracted, with only a 50% chance of success 

– And that $300 would just cover the cost of getting it out of the
ground – without the oil company paying tax on it or making a profit

• The International Energy Agency’s reference scenario, on which oil 
companies justify their business plans, predicts that by 2030 80% of the 
world’s energy will come from fossil fuels. However, this is scenario could 
also result in a rise in global average temperatures of around 6 degrees. 

17E3G ‐ Third Generation 
Environmentalism

The politics of anticipation are moving in advance 
of reality

• A broad range of economic models (including both the IEA and McKinsey) 
show that at oil prices above $110‐$120bbl the economic benefits of 
decarbonisation outweigh the costs 

• The key dichotomy at the heart of HMG policy is a resource extraction 
agenda in the Arctic that is only viable at $100‐300 a barrel pitched 
against the UKs objectives meet 2oC temperature rise and ‘greenest 
government ever’

• Feasibility of many commercial ventures in the Arctic will not be 
economically viable in the short‐medium term

– Media attention has concentrated on resource potential as opposed to 
extractive viability

E3G ‐ Third Generation 
Environmentalism

18
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Onshore and conventional oil production is 
decreasing

19E3G ‐ Third Generation 
Environmentalism

UKERC review of over 500 studies, analysis of industry databases and 
comparison of global supply forecasts concludes “There is growing 
consensus that the age of cheap oil is coming to an end.”

20

At the end of 2009 global proven oil reserves stood at over 1,300 thousand million barrels –
burning existing fossil reserves would put us on a pathway well beyond 2oC

E3G ‐ Third Generation 
Environmentalism

Source: BP Statistical Review 2010; IHS Energy; United 
Kingdom Energy Research Center
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UK can approach engagement in the Arctic from a 
principled approach based on protection to achieve 
concrete outcomes

E3G ‐ Third Generation 
Environmentalism

22

Top‐down approach based on enhanced transparency, ecosystem protection, and a 
strengthened governance regime:

UK actions to achieve top‐down objectives:

• Build a collection of actors to push for Arctic protection (climate vulnerables, Arctic 
observer States, EU Member States, Germany, China, etc.)

• Build cooperation  in the Arctic Council toward a protection agenda
• Enhance existing Arctic regulatory regimes toward legally binding protection agenda

Offshore
Hydrocarbon
Regulation 

Sustainable
Fisheries
Regulation 

Shipping
Regulation 

Reform of
CLCS

Marine
Protected
Areas 

Arctic
Treaty 

Local / 
targeted

Global / 
High level

Spectrum of outcomes
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Greenpeace presentation:
“The Arctic Ocean is among the least understood 

places on Earth”.‐ Pew Trust
• The Arctic is a unique and fragile ecosystem that has evolved independently and is one 

of the last places on Earth where predominantly natural conditions prevail.

• It is home to some of the world’s most iconic mammals, millions of migratory and 
resident birds and some of the world’s major fisheries. 

• 80‐90% of the world’s Narwhals, as well as blue whales, polar bears, seals, 
golden eagle and beluga whales, live in the Arctic Ocean.

• More than 100 species of fish—including Arctic cod, capelin, herring and 
saffron cod are found in the Arctic.

• Millions of birds and whales pass through the Arctic on their global migrations.

• Little is known about the Arctic’s ecosystem, and its interaction with a warming climate 
and the consequences of creeping industrialisation, are as yet poorly understood.  

• The Arctic also plays a major role in regulating global climate. Air and water interactions 
in the region influence ocean circulation patterns; the reflectivity of polar snow and ice 
limits the amount of sunlight and heat absorbed by the Earth; and layers of peat and 
permafrost store vast amounts of carbon.

1

What is happening to the Arctic?
• The Arctic is warming twice as fast as anywhere else on the planet, with an average 

temperature rise of approximately 2 degrees C and this is already having a profound impact 
on the region.

• Arctic sea‐ice is receding year on year. 2011 saw the joint lowest ever sea‐ice minimum. In 
the last 30 years the Arctic sea‐ice cap has shrunk by approximately 40%.

• Changes such as disappearing sea‐ice  and changing water temperatures are having a 
profound impact on many species, for example:

– The declining sea‐ice is jeopardising the ability of mammals such as polar bears to hunt 
for food and as a result polar bear populations are declining. 

– Changes in ocean currents and circulation patterns are resulting in temperature changes 
in Arctic waters, compounding the decline in those fisheries which already have been 
over‐fished. 

• Melting ice is allowing oil and mining companies to tap into previously inaccessible new 
reserves.
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Drilling for oil and gas in the Arctic region

Oil industry plans
• Current industry plans include:

– Shell propose to begin exploratory drilling in the  Chukchi and Beaufort Sea between July and 
October 2012 (pending receipt of permits)

– Cairn drilled a total of eight exploratory wells in Baffin Bay, west of Greenland in 2010 and 
2011 but have made no commercial discovery of oil

– ExxonMobil and Rosneft are developing a joint operations plan to carry out exploratory
drilling in the Kara Sea. No specific timeline for these activities.

– Gazprom’s Prirazlomnaya platform located in the Pechora Sea will begin commercial 
production in early 2012.

– Chevron, Conocophillips and Statoil all hold licences and developing plans for exploratory 
drilling.

More likely to follow as governments open up licensing round – Greenland government to open 
up next round of licences for offshore north east Greenland (when)
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Arctic drilling conditions
• Freezing conditions and severe weather pose unprecedented challenges to drilling 

and spill response.

• Cairn spill plan documents conditions in Baffin Bay, estimating that:

– during the drilling season (1st May to 30th November) water temperatures are 
between 5 and ‐6 degrees C and air temperature fluctuate between 5 degrees 
Celsius and ‐20 degrees C.

– June/July has the highest concentration of icebergs

– Strong winds frequently occur along the shorelines

– Sea ice is normally present between January and May with inner fjord areas 
freezing up in November. The plan acknowledges that ice formation can vary 
significantly depending on weather conditions. 

Arctic drilling conditions
• In the Chuckhi and Beaufort Seas, gale force winds  are prevalent (max daily average wind speed in 

Barrow is  44mph in October, and 40 mph in November).  

• Average temperatures range  between 4 and ‐20 degrees Celsius during the Arctic summer/drilling 
season (June through to November)

• Severe storms are common in the fall and early winter in the U.S. Arctic Ocean and may overlap 
with the end of drilling season.

• Fog is a major component of the Arctic Ocean Climate. Point Barrow, Alaska averages 12 days of 
fog per month from May‐ September, which can significantly restrict visibility. 

• Sea‐ice cover in the US Arctic ocean can vary considerably but is typically present from October –
June. During the summer, the Beaufort and Chukchi experience a period of open water for 3‐4 
months, though scattered sea ice may still be present.

• Shell’s plan estimates an average number of daylight hours of around 15 in September dropping to 
11 in October. 
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How would an oil spill impact the Arctic?

"If there is a serious oil spill under ice in the Arctic it will be very hard, if not impossible to 
stop it becoming an environmental catastrophe.” – Professor Peter Wadhams, 
University Cambridge

Fragile Arctic ecosystem is particularly vulnerable to oil spills:

• The long life span and slow reproductive rates, as well as the dwelling habits of a 
number of key species (including many marine mammals) mean that they would be 
particularly threatened by pollution.

• Oil dissipates more slowly in freezing temperatures and lack of sunlight inhibits 
breakdown of oil.

• The Pew Trust says a spill would wipe out populations of walrus, seal and polar bear 
and destroy isolated indigenous communities that depend on hunting to survive. 

• The oil industry acknowledges the risk of significant environmental impacts. Cairn 
Energy’s plan documents ‘significant long‐term impacts on narwhals and breeding 
colonies of Atlantic puffins and razorbills, whilst populations of cormorants and king 
eiders would be significantly depleted.’

• The impacts of Exxon Valdez still being felt 20 years on ‐ only 9% of the oil was 
recovered after Exxon Valdez. 

Preventing spills

• The US Mineral Management Service estimated a one in five chance of a major spill occurring over 
the lifetime of activity in just one block of leases in the Alaskan Arctic.

• Yet according to Pew Trust analysis industry systematically underestimates the risk of a blow out. 

• They remain unprepared for ‘black swan’ events: Reporting on the implications of the Deepwater 
Horizon disaster, the Environment and Climate Change Committee said: “We are concerned that 
the offshore oil and gas industry is responding to disasters, rather than anticipating worst‐case 
scenarios and planning for high‐consequence, low‐probability events” Energy and Climate Select 
Committee

• The industry’s plans lack detail on measures taken to prevent spills, for example well control 
practices in place.

• Cairn’s plans omits critical information, such as the exact BOP (blow out preventer) design, how 
many centralisers will be used, the precise cement slurry formation etc.

• Ice management techniques are ineffective against the largest icebergs. In extreme cases rigs 
themselves might have to be moved to prevent catastrophic collisions.
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Preventing spills
• Oil industry claims they are reviewing and tightening procedures so that DWH will 

‘never happen again’: but one of the critical conclusions of numerous inquiries  
into DWH show that the risk of human error is always there.

• Incidents continue to happen post‐DWH. For example, an inadequate risk 
assessment of a pipe conducted by Shell led to the oil spill in the North Sea last 
August.  Blow‐outs have occurred on average once a year since the mid‐1970s.

• A 2007 MMS (Minerals and Management Service in the US) study showed that 
most blowouts can and do occur in water depths of less than 500 feet.

• Data on oil well blowouts in the Arctic Ocean are limited because oil exploration 
and production have been limited in the Arctic so far. In Alaska’s Arctic, 11 well 
control incidents were documented from 1977 to 2000 in which natural gas 
and/or drilling muds were released to the environment.

Relief wells, capping and containment

• BP took over 80 days to drill a relief well which finally stopped oil flowing from the Macondo well in 
the Gulf of Mexico. The company were forced to stop several times due to poor weather 
conditions.

• Oil companies tend not to look at worst case scenarios in estimating how long it would take to drill 
a relief well in Arctic conditions. Cairn’s plan estimates 34 days to drill a relief well for any well in 
Greenland, despite the wells being of varying depths and hundreds of miles apart, and the 
challenging conditions.

• If a blow‐out were to happen at the end of the drilling season, it is unlikely a relief well could be 
drilled before the ice encroaches, with all of the problems this presents.  It would be extremely 
unlikely that it would be possible to drill a relief well once ice had encroached. 

• Shell say they will develop an Arctic capping and containment system in their oil spill response plan 
for Alaska, yet they have so far refused to release information on how, where and when it will be 
built and whether it has been tested in Arctic conditions.

• Cairn’s plan fails to specify what capping equipment will be used and how, and whether it has been 
tested in Arctic conditions.
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Cleaning up

• The Arctic Ocean is a unique operating environment ‐ its remote location, 
extreme climate and dynamic sea ice make containing and cleaning up an 
oil spill extremely difficult and in some cases arguably impossible.

• Moving ice floes can trap spilt oil as they move over the drill site, and then 
float up to a thousand miles from the source of the spill during the course 
of the winter. 

• Each floe would then have to be tracked and the oil recovered – yet there 
is no currently no method of remotely detecting oil trapped under ice.

• The oil would remain under the ice until the Spring, when as the floes 
thawed, the still highly toxic oil would be released into the environment at 
the beginning of the breeding season for many species.

• The industry’s worst case spill scenarios are not, in fact, worst case. Cairn
outlines a worst case spill of 5000 barrels a day for 37 days. The Macondo
well released around 60,000 barrels a day for 84 days.

Cleaning Up
“During ice conditions the response may be limited to monitoring the spill with 

recovery operations resuming once the thaw is complete.”
Cairn Energy

•If ice is present, conventional clean up techniques are largely ineffective, and oil 
companies are left to monitor the spill until the ice thaws.

•Mechanical recovery – booms and skimmers ‐ are generally not effective in ice and will 
only clear up between 10‐20% of oil. If ice cover is more than 25%, they cannot be used.

•Freezing temperatures makes oil more viscous and dispersants are much less effective.

•In‐situ burning can not take place if ice cover is more than one third and the oil has to 
be of a minimum thickness to ignite. 

•The remoteness and inaccessibility of the region could seriously hinder shoreline clean 
up.



cobber Pack: U PL: CWE1 [O] Processed: [27-07-2012 14:14] Job: 018374 Unit: PG09

Environmental Audit Committee: Evidence Ev 125

Cairn and Shell Arctic oil spill response plans

• “A section of oiled ice can be cut out and 
allow the ice to thaw in a heated 
warehouse and then separating the oil 
from its water.” – Cairn Energy

• “If drifting ice is present, and the use of 
booms is not feasible, oil collecting 
naturally among ice will be monitored” –
Shell

• “In other ice regions, particularly in the 
sheer zone (particularly 10‐ to 20‐metre 
depths, it may be impractical and unsafe 
to access the oiled zone because of its 
movement and extensive ridging and 
rafting of ice).” ‐ Shell 

“Cairn Energy’s plan makes many questionable assumptions in its discussion of spill risk and response... 
It dramatically understates the potential size and impacts of a blow out and dramatically overstates the 
potential effectiveness of any spill response.” – Professor Richard Steiner, University of Alaska

What is industry doing to support 
strong regulation?

•Shell are reportedly lobbying against the recent US authorities decision to 
stop drilling  38 days before the first ice encroaches onto the drill site.

•Oil companies strongly lobbied the Canadian government (post DWH) to 
relax rules which stipulate that a relief well must be drilled at the same time 
as the main well (known as dual drilling).

•Cairn resisted intense pressure to publish their OSCP despite it being the 
industry norm to do so.
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The UK Government and Arctic drilling
• Secretary of State Chris Huhne was photographed alongside BP Chief Bob 

Dudley, supporting the controversial partnership with Rosneft to drill in the 
Arctic.  It subsequently emerged that the FCO had expended considerable 
diplomatic capital in support of the deal. 

• In response to enquiries from Greenpeace, Energy Minister Charles Hendry 
has stated that:

The UK Government and Arctic drilling

• He has subsequently indicated his support for Arctic drilling, saying it is 
‘entirely legitimate’.

• The UK Government opposed proposals from the European Commission to 
apply EU standards to EU companies operating outside of Europe. 

• The FCO, which has actively supported the efforts of UK‐based oil companies 
to secure drilling rights in the Arctic, recently uploaded its ‘policy’ on the 
Arctic. The policy recognises a range of aims including protection of the Arctic 
environment as key to UK interests.  
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• The Arctic is a unique and uniquely vulnerable environment

• Drilling conditions are some of the most challenging on earth

• There is a significant risk of a major oil spill in the Arctic

• Techniques for containing a spill and cleaning up after it are 
inadequate or untested

• Companies continue to lobby against tough regulation

• The risks of Arctic drilling cannot be adequately managed and 
drilling should not go forward in this fragile location

Conclusions

A more sustainable approach?

• Pursue opportunities to improve Arctic governance:
– Arctic Treaty
– Protection through marine nature reserves
– Legally binding rules via Arctic Council
– Tighter regulation of European and UK companies

• Pursue low‐carbon transport options – ‘going beyond 
oil’.
– Tough European emission standards for cars would drive 

down oil use as well as emissions.
– Greenpeace has shown that target efficiency of 85g per 

vehicle is technically possible by 2020, not the 95g 
currently proposed.
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Written evidence submitted by Professor Peter Wadhams

Summary

This constitutes an extension to the document “Oil Spills in Sea Ice—Past, Present and Future”, which
summarized the recommendations of an international conference held in September 2011. Here I add material
about the impact of the thinning and retreat of the sea ice, and lay out more clearly what we know about how
oil from an under-ice blowout will interact with the ice cover. My conclusion is that the mechanism by which
oil interacts with a moving ice cover in winter guarantees that the oil will be spread around very large areas
of the Arctic and then when it reappears on the ice surface this will be in such small patches that it cannot be
removed successfully by burning or mechanical retrieval.

Our conclusions are:

— If a blowout occurs during the drilling season, the only way to avoid massive pollution of the
Arctic is to install a pre-engineered capping system to bring the well under control before the
drillship is driven off station by winter conditions.

— If this is unsuccessful and oil continues to flow through the winter and impinges on a moving
ice cover, it will be absorbed by the ice, a new layer of ice will grow beneath it, and the
resulting “oil sandwich” will be transported hundreds of miles with the oil within it undetectable
and inaccessible.

— In spring (May onwards) the oil migrates upwards through the ice floes and reaches the snow-
covered surface in a large number of tiny patches, each being the top of a brine drainage
channel. Each patch is too small to burn and the oil pollution is too widespread for mechanical
retrieval to be effective.

— The final fate of the oil, as spring moves to summer, is to be deposited into the ocean by the
partial or complete melt of the floes. As the oil has been encapsulated all winter it retains its
lighter fractions and is thus quite toxic to marine life and migratory birds, which congregate
around the edge of the pack ice zone in summer.

— Once the oil has reached the ice underside, there is no type of human intervention which can
be effective in removing more than a very small percentage of the spilled oil.

1. The oil blowout process

The conclusions above represent the consensus view achieved through a mixture of large-scale “real” field
experiments, carried out in Canada and Norway from the 1970s to the early 2000s, and laboratory and
theoretical modelling experiments. The start point is an assumed blowout in which, as in the Deepwater Horizon
blowout, oil and gas come out together. A buoyant plume of gas bubbles builds up to a diameter of about
80–100 m and carries oil droplets upwards as coatings to the bubbles. This “sprays” the bottom of the ice with
finely divided oil droplets over the width of the plume.

If we are dealing with fast ice (fig. i), ie ice which is not moving because of being in shallow water or
pinned to the coastline, the gas pressure will break up the ice over the blowout site, and the oil may be largely
confined to the resulting hole, especially as the dynamics of the plume will build up a lip of deeper ice around
the hole which helps to contain the oil. In principle the oil, being confined in a small space, can be burned (a
risky business if gas is present) or mechanically retrieved.
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(i) A blowout plume hits a fast ice surface and breaks a hole

(ii) Sequence of creation of an oil sandwich in moving ice. (Top) initial layer of oil gathered on ice bottom.
(Middle) The oil is in a “sandwich” through new ice growth. (Bottom) The oil rises to the upper surface in
spring through brine drainage channels
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2. Formation of the oil sandwich

Given the water depths at which drilling is planned, and the proposed use of drillships (with the ice pressure
under summer conditions relieved by icebreakers circling around the drillship) it is more likely that a blowout,
if not quickly capped, will emit gas and oil through a winter onto a moving ice surface. Ice off NE Greenland,
in Baffin Bay and the Arctic Ocean will certainly be in motion; only the shallow Chukchi shelf, of the currently
planned drilling areas, is likely to be covered with fast ice.

Moving ice typically moves at 5–10 km/day, giving a downstream drift through a winter of 1500–3000 km.
The drift is wind driven and so is not regular in speed or direction, so the trajectory of a given ice floe is likely
to include loops and other deviations from the long-term current direction.

The 100 m-wide “paintbrush” comprising the ice droplets in the rising plume are now not incident on a
stationary surface but on a moving surface where the speed of the ice is such that the oil may not form a
continuous layer under the ice. At modest oil flow rates (eg the 2,500 barrels/day envisaged by early
researchers) the oil is like a wide paintbrush with inadequate paint on it; it paints a discontinuous swath of oil
onto the ice underside. At higher flow rates (eg the 30,000 barrels/day now stated as possible for the Chukchi
Sea) the oil layer is continuous. The oil gathers in depressions and undulations under the ice, or up against the
damming effect of pressure ridges, to form a pattern of slicks and pools of thickness up to tens of cm, but with
a minimum thickness (set by surface tension) of about 1 cm (figure ii above).

As soon as the oil layer forms and is carried away from the active wellhead site by the current, new ice
starts to grow underneath the oil layer and soon isolates it from the sea. It becomes an “oil sandwich”. No
trace of the oil can be found by vehicles (eg AUVs, autonomous underwater vehicles) operating under the ice,
and no trace appears on the upper ice surface. To track the oil it would be necessary to release GPS buoys at
frequent intervals over the blowout site so as to act as tracers for the oiled floes.

3. Springtime and the oil appears

What happens next has been well documented from an experiment in the Canadian Arctic (Balaena Bay)
where oil was spilled under ice throughout a winter. The ice, especially if it is first-year ice, possesses a
network of “brine drainage channels”, narrow vertical filaments through which liquid brine contained within
the ice gradually drains away during the winter (see diagram). In spring, the intense solar radiation causes
these filaments to open up, grow thicker and melt their way towards the top of the ice. They provide an escape
route for the oil, which is driven up the channels by its buoyancy and appears in small patches all over the
floe, each patch being the top of a brine drainage channel, and each patch mixing with the surrounding snow.
The ice cover is covered with spots. In the experiment described above this happened on 5 May. The oil is far
too diffuse to be burned or mechanically removed, and the process occurs at the same time on all of the floes
that have been oiled through the winter—a trail 1500–3000 km long ending at the blowout site. This is a
formidable challenge to clean-up, and no feasible method has been proposed that can deal with such widespread
yet such diffuse oil pollution.

4. The end point

As spring turns into summer, the fate of the oil depends on where the floe is. If it is in the central Arctic,
the snow on the ice surface will melt to create a network of melt pools on the surface which will now be oiled.
This may offer an opportunity for some recovery. If the floe is near the ice edge it may melt away completely
or break up, depositing the oil in the temporary open water of summer. Again a short window of opportunity
for clean-up now occurs, but any skimmer needs to work in the vicinity of other ice floes and so the work
would be small-scale and labour-intensive. Also the oil retains its toxicity because the winter encapsulation
has prevented the lighter fractions from evaporating or dissolving. In the open water of the Canadian Arctic in
summer millions of migratory birds are found (eg eider ducks, guillemots), making use of the open water areas.
These birds, and marine life such as whales, seals and plankton, would be very vulnerable.

5. The effects of climate change

We now have to consider the changes that have been produced by the thinning and retreat of sea ice. The
sea ice cover of the Arctic Ocean, particularly in summer, has been in retreat since the 1950s at a rate of about
4% per decade which has recently increased to 10% per decade. More seriously, the thickness of the ice has
diminished. Since 1971 I have been sailing to the Arctic in UK nuclear submarines, mapping the ice thickness
using upward-looking sonar along the vessel’s track. Opening their submarines to scientific work has been a
marvellous service to climate research by the Ministry of Defence, for which they deserve credit and the thanks
of the scientific world. US submarines also operate in the Arctic, and in greater numbers, but do not consistently
allow availability for scientific work. It was thanks to UK submarines that I was able to show for the first time
that the ice in the Arctic is thinning (in a 1990 paper in Nature, showing a 15% thickness loss in 11 years),
and recent work (the last voyage was in 2007 on “Tireless”) from UK and US submarines now shows a loss
of more than 43% in thickness between the 1970s and 2000s, averaged over the ocean as a whole. This is an
enormous loss—nearly half of the ice thickness—and has changed the whole appearance of the ice cover.
Pressure ridges, for instance, are now more rare and thinner, and are less of an obstacle for icebreakers, while
most of the ice is now first-year rather than the formidable multi-year ice which used to prevail.
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The thinning is caused by a mixture of reduced growth in winter, because of warmer temperatures and more
heat in the underlying water column, and greater melt in summer. A change in the direction and speed of ice
motion has also played a role, with the ice departing quicker from the Arctic Basin through Fram Strait rather
than circulating many times inside the Arctic.

The summer (September) area of sea ice reached a record low in 2007 (fig. iii), almost matched in 2011, but
what is most serious is that the thinning continues, so it is inevitable that very soon there will be a downward
collapse of the summer area because the ice will just melt away. Already, in 2007, melt rates of 2 m were
measured on the bottoms of thick floes in the Beaufort Sea, while the neighbouring first-year floes had only
reached in 1.8 m during winter—so all first-year ice was disappearing. This effect will become more important
and will spread throughout the Arctic Basin.

(iii) Record ice retreat in September 2007 compared with 1970–2000 average (pink line)

There is currently disagreement about when the summer Arctic will become completely ice-free. It depends
on what model is being employed. My own view is based on purely empirical grounds, that is, matching the
observations of area from satellites with observations from submarines (combined with some modelling) of
thickness to give us ice volume. If we think in volume terms instead of area terms, the downward trend is more
than linear, in fact it is exponential, and if extrapolated it gives us an ice-free summer Arctic as early as 2015.
Others have talked of later dates, like 2030–40, but I do not see how the trend of summer ice volume can
possible permit this. Those who agree include W Maslowsky, a leading ice modeller (Naval Postgraduate
School, Monterey), and the PIOMAS project at University of Washington which generated the data shown
below.
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(iv) Minimum volume of Arctic sea ice in midsummer, based on areas observed from satellites and thickness
trends inferred from submarine observations. Extrapolation leads to a zero volume in 2015
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6. Ice retreat and oil

The ice retreat is having some major impacts on the planet. Firstly, the increased open water reduces the
planetary albedo (fraction of solar radiation reflected into space) and causes warming at high northern latitudes
to be two to four times as fast as in the tropics, with enormous implications for climatic instability. Secondly,
the summer retreat of the ice from the wide Arctic continental shelves (particularly the East Siberian Sea)
allows the shallow surface layer to warm up, bringing temperatures of up to 5°C right down to the seabed.
This is accelerating the melt of offshore permafrost, releasing methane trapped as methane hydrates and causing
large plumes of methane to appear all over the summer Arctic shelves (observed for the last two to three
summers by Semiletov and colleagues on joint University of Alaska—Far Eastern Research Institute cruises).
Methane levels in the Arctic atmosphere have started to rise (measured by Dr Leonid Yurganov, Johns Hopkins
University) after being stable for some years. As methane is a very powerful, if short lived, greenhouse gas
(23 times as powerful per molecule as CO2 though only lasting about seven years in the atmosphere instead of
100), this will give a strong upward kick to global warming. The implications of this will be discussed by my
colleagues in the AMEG group (Arctic Methane Emergency Group)—we feel strongly that the situation is so
serious that geoengineering methods must be considered to reduce the additional radiative forcing due to this
new threat.

As far as oil is concerned, one might expect the oil industry to be pleased that the ice-free season will be
longer and that winter ice growth is reduced. To an extent this is true, since the drilling season length will be
increased. But it also means that a greater fraction of the year will feature broken-up rapidly-moving ice that
is characteristic of the zone near the ice edge where wave action is effective, the so-called marginal ice zone
(MIZ). An oil blowout in the MIZ raises a whole host of new paths for the spilled oil, notably the cracks and
leads in between the floes. Through the random pumping action of the mobile ice floes, oil can be forced
through leads and rapidly spread its influence over a large area. This does, of course, offer access to the oil as
well and some scope for innovative clean-up techniques to be developed and tested.

The other difference is that the ice which develops the “oil sandwich” will have thinner “bread” on either
side of the oil, and will give up its oil to the melting snow surface earlier in the spring.

APPENDIX

THE FERMO STATEMENT

For convenience I append again the conclusions reached by the panel of delegates at the recent oil-in-ice
international workshop in Fermo, Italy. The statement is a list of what needs to be done before we can be said
to be sure about the consequences of an oil blowout. Note that the very first desirable item listed is to prevent
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the oil from ever reaching the ice in the first place, by having a pre-engineering cap ready for action in case a
blowout occurs late in the drilling season. This is better than relying on being able to drill a relief well in
time, and far better than allowing oil to reach the ice through a winter, which would be a disaster for the
Arctic environment.

The “Fermo statement” of research needs: (this has been delivered to the Arctic Council Task Force on
oil protection)

1. How best to stop a blowout. Given the serious environmental impact of an oil blowout on the
vulnerable Arctic, the highest priority must be given to methods which shorten the period during
which release takes place. Until recently primary reliance has been placed on bringing in a
second drilling rig and drilling a relief well even though it could take 60–90 days before
successfully controlling and killing the well. Far more useful, in our view, would be a pre-
engineered capping system with the ability to install a replacement blowout preventer. If prebuilt
and available for rapid deployment such a system could much more rapidly bring the well
under control. This is distinct from a containment system, also proposed by various oil
companies, which collects oil from a blowout in a sort of hood, with the oil then needing to be
removed from site and disposed of at intervals.

2. How to model oil spread. It is assumed that oil from a blowout rises in an oil-gas plume,
impinges on the lower surface of an ice cover, is encapsulated by the growth of new ice
underneath it, and drifts through the Arctic until released in spring by ascent through brine
drainage channels to the ice surface. Every stage in this process needs to be modelled and
studied more carefully, with special concern about the spring emergence process in the case of
multiyear ice where the nature of the brine drainage channels is not well known. Models that
have been developed for this process need to be intercompared, in the same way as the Arctic
Sea Ice Model Intercomparison Project, to determine which models have validity and predictive
power. The small-scale behaviour of oil being encapsulated in ice of different ages and types
needs to be measured and modelled by laboratory experiments.

3. Tracking oil spills. We do not know enough about the detection of oil spills from space. This
applies both to oil spills from marine accidents—ships which sink in ice—and to oiled ice from
blowouts where the oil reaches the ice surface in spring and summer after being encapsulated
in the ice and drifting with it during the winter. More work, including field trials, needs to be
done with electro-optical sensors, including hyperspectral systems, ground penetrating and
synthetic aperture radar (SAR). Technologically advanced satellite, aircraft, and unmanned
airborne, seaborne and undersea systems should be exploited and integrated into an effective
observing network.

4. Problems with in situ burning. Although in situ burning has been recommended and tested as
a technique for disposal of Arctic oil, we do not fully understand the contribution to pollution
by the smoke plumes or by the burn residue, especially its potential toxicity. The knowledge
base needs to be assimilated into a rigorous net environmental benefit analysis (NEBA).

5. The role of dispersants needs to be studied in far greater detail, especially their potential chronic
long-term effects. They have been employed in massive quantities in existing spills eg Gulf of
Mexico, and are currently favoured as a treatment for an Arctic blowout, yet we need to know
far more about their effectiveness and toxicity in the Arctic environment.

6. The physics of large-scale oil entrapment by features in the ice cover needs to be determined,
so as to show whether simple geometric models of oil spread in rough ice are valid. In particular,
the porosity of pressure ridges to oil needs to be determined experimentally.

7. The biological consequences of oil spills in Arctic waters need to be studied in greater detail.
These can range from effects on large mammals (eg contamination of seal breathing holes) to
small-scale effects (eg role of Arctic ocean bacteria in oil consumption, or the effects of sunken
oil spill residues on the benthic community). Another key threat is to migratory birds who
typically gather in marginal ice zone areas and leads in summer, which is exactly where and
when previously entrapped oil is released into the environment. This is an area where the
traditional knowledge of indigenous people can be of immense value in the detection of effects
and changes, especially in habitats and species movements.

8. The rapidity of environmental change is affecting our oil-ice modelling in ways that we cannot
fully encompass. Changes in water temperature, ice thickness and ice roughness affect both the
mechanics of oil containment by ice and the physics and chemistry of oil interaction with the
water column. We need to monitor key Arctic environmental change parameters systematically
even though it can be a difficult or lengthy process to derive the rate of change of extreme
parameters, such as the depth of the deepest pressure ridge in a given region or the areal extent
of deformed ice.

9. Data sharing and management. It has often been the case that similar studies of oil-ice
interaction have been carried out by industry and academia, with results not being fully shared.
Future research on oil in ice should be carried out within the context of data interaction and
sharing, such that full benefit can be gained by science from the efforts on both sides. A
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comprehensive data management system for oil-in-ice results would ensure maximum
advantage from the limited opportunities that are available for controlled oil releases.

10. A rapid scientific response is needed when any opportunity arises to study oil-ice interaction in
the field, eg a marine accident in ice. Any such event should be studied not just from the
immediate viewpoint of clearing up the threatened pollution, but also with the larger aim of
understanding the nature of the interactions that are taking place.

11. Delivery of the oil to the ice underside is a critical function of time of year and state of the sea
or ice surface. Studies to date have focused on delivery to the bottom of an established first-
year ice sheet, yet a blowout at the end of summer could begin with the oil interacting with a
newly freezing water surface or with a variety of young ice types such as frazil, pancake or
nilas. How early-winter oil is incorporated into a subsequently growing ice sheet needs to
be studied.

12. The natural background should be studied in any spill situation. Natural oil seeps occur in
many areas that are vulnerable to oil spills, eg along the Beaufort Sea coastline and in Baffin
Bay, and have an impact which needs to be distinguished from the residual effects of a cleaned-
up spill.

It is undeniable that prevention is always better than cure. Prevention of Arctic oil spills can be improved
with better information and monitoring. Risks of a surface or subsurface oil spill from shipping or exploration
drilling can be decreased if the operations are better designed for the geologic, marine traffic and environmental
conditions that may be encountered in a changing Arctic. This includes designing for a wide range of changing
ice conditions, storm events, and increased marine traffic. Better understanding of location specific risks
requires high resolution temporal and spatial monitoring data and more research into low frequency extreme
events.

The Oil Spills in Sea Ice workshop was not sponsored by either the oil industry or by NGOs. The concerns
and recommendations expressed by its participants were based purely on our recognition of a clear scientific
need.

The Chairman and organizer of the meeting was Dott. Maria Pia Casarini, Director of the Istituto Geografico
Polare “Silvio Zavatti” (email zip.fermo@gmail.com) and the organising committee comprised Prof. Peter
Wadhams (University of Cambridge, p.wadhams@damtp.cam.ac.uk), David Dickins (DF Dickins Associates
LLC, La Jolla, dfdickins@sbcglobal.net), Dr Mark Myers (University of Alaska Fairbanks,
mdmyers@alaska.edu) and Dr Lawson Brigham (University of Alaska Fairbanks, lwb48@aol.com). The
proceedings will be published by the Institute and refereed papers will appear in a special volume of the
journal “Cold Regions Science and Technology”edited by Peter Wadhams.

13 February 2012

Written evidence submitted by the Arctic Methane Emergency Group

This is a submission on behalf of the Arctic Methane Emergency Group (AMEG) [1], which includes
among its founding members Peter Wadhams, Professor of Ocean Physics, Cambridge; Stephen Salter, Emeritus
Professor of Engineering Design, Edinburgh; and Brian Orr, PhD, former Principal Science Officer at the UK
DoE (as was).

Most geoscientists like to separate policy from science—so they will state what is happening to the Earth
System but not suggest the kind of interventions that could prevent the situation from gradually deteriorating.
Especially the subject of the deliberate intervention known as geoengineering has been taboo until very recently,
and it is still treated with great suspicion. However this perception of gradual deterioration, where the timescale
is over decades or longer, has totally changed with the discovery of both the extraordinarily rapid decline of
sea ice and the possibility of sudden discharge of gigatons of the potent greenhouse gas, methane, from
sediments at the bottom of the Arctic Ocean. (Methane is the main constituent of natural gas.)

AMEG was formed from a group of scientists, engineers and communicators, to alert the world to the
dangers that have to be faced, and the need for immediate and drastic action to reduce the risk of passing a
point of no return with the sea ice—a point after which the Arctic Ocean would become free of sea ice for
much or all of the year without any possibility of restorative intervention. Following such a decline of sea ice,
the Arctic would continue warming but at a much greater rate than hitherto, causing an escalation of methane
emissions from both marine and terrestrial sources and risking runaway (abrupt) global warming.

Passing such a point of no return would be catastrophic for the whole of humanity, as, inexorably, global
temperatures would spiral upwards and food production downwards.

Therefore we consider our present situation is extremely dangerous and warrants the designation of
“planetary emergency”.

We see only one way to avoid passing this point of no return, which is to intervene by cooling the Arctic,
principally by using geoengineering techniques starting immediately.
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We now consider the imminence of sea ice collapse and the consequences in more detail.

Sea Ice Retreat

No doubt the Committee would support the precautionary principle that, if there is a reasonable likelihood
of a catastrophic event occurring, governments should try to take what precautions they can in order to
anticipate or mitigate it. There were very complacent consensus statements about the Arctic sea ice from the
IPCC in the AR4 report of April 2007, saying the sea ice was very likely to last beyond the end of the century.
Furthermore the policy of emissions reduction, to keep within a target global warming of 2 degrees C, has
been based on there not being a tipping point of the Arctic sea ice and there not being a significant rise in
methane level such as to rival CO2’s climate forcing.

Since the IPCC reported it has become widely accepted that Arctic amplification of global warming is largely
due to the albedo “positive feedback” effect of sea ice retreat: the melting of sea ice exposes the water to
warming in the sunshine, which leads to further melting in a vicious cycle. Quantification of this affect has
only very recently been attempted, in a paper to the 2011 AGU by Hudson [2]. The startling conclusion is that
the rate of warming of the Arctic could double or even triple, once the Arctic Ocean is ice-free in September.
And it could double again, once the ocean is ice-free for half the year. But the timescale makes this all the
more worrying.

The annual average extent of the Arctic sea ice cover has been diminishing since the 1950s. At first this was
at a slow rate, some 3% per decade, but since the early 2000s has accelerated at 10% per decade. The retreat
is especially rapid during the summer months. It is accompanied by a thinning, which has been shown by
measurements from submarines to be a very rapid one, with a reduction of 43% in mean ice thickness between
the 1970s and early 2000s. So far the record year for summer ice retreat is 2007, although it was almost
matched by 2011. But the inexorable thinning that accompanies the retreat has caused the summer volume of
the ice cover to the lowest ever last year, less than 30% of its value 20 years ago [3a]. The trend in volume is
such that if one extrapolates the observed rate forward in time, by following an exponential trend line, one
obtains a September near-disappearance of the ice by 2015. However, following an equally valid logarithmic
trend, one finds that summer 2012 and 2013 are the most likely years for such a collapse [3b]. Thus one has
to conclude that, on current best evidence, there is a distinct possibility of a collapse in extent leaving relatively
little ice this summer, and a collapse is likely by 2015.

Subsequently the ice-free period begins to stretch over a greater number of months, with 5 months ice-free
within about three years according to the extrapolation of trends for different months [3c]. Already the summer
retreat is allowing the temperature of the ocean to rise significantly in summer all over the shelf seas, up to
4–5C, and this is liable to continue at an increased rate. The warming is already causing undersea permafrost
to thaw and release trapped methane in large plumes, increasing the atmospheric methane load and threatening
to accelerate global warming [4]. All these changes are based on observations, not models, so one is forced to
consider urgently what response is appropriate. This new emergency situation, which threatens abrupt and
catastrophic climate change, cannot be ignored.

Saving the Sea Ice

The discovery of rapid decline of sea ice and its apparent effect to escalate emissions of methane from ESAS
has taken the scientific community completely by surprise. Hitherto attention has been focussed on sea ice
extent, but recent evidence shows a collapse in extent could occur this year or in the next few years. Following
a collapse in extent, the climate forcing from the “albedo effect” could more than double. And if the Arctic
Ocean were to become ice free for six months or more, the climate forcing could double again. And when
there is no more ice to melt, the heat flux all goes into heating the water. The possibility of sea ice collapse
this summer is why we urge the government to consider what can be done immediately and consider the
planning, development and deployment of geoengineering techniques [5] for deployment as soon as possible.

Note that the loss of sea ice would destroy an entire ecosystem and habitat, with severe implications on
biodiversity, while also destroying the way of life for indigenous peoples. Thus geoengineering can be seen to
have remarkable benefits when used in this context.

Also note that as the Arctic heats, there is increasing instability of jet stream and weather systems, leading
to extremes of weather, already being observed.

Successful geoengineering to cool the Arctic should help to stabilise the Greenland ice sheet, slow the
glaciers and reduce the risk of metre or more sea level rise, of particular concern to countries with low-lying
populated regions.

Methane Feedback

While the sea ice has been retreating, there have been growing signs of critical instability of undersea
methane in the Arctic Ocean, especially in the East Siberian Arctic Shelf (ESAS) area where vast plumes of
methane have been seen bubbling to the surface [4]. Research in this area has been limited, but it appears that
emissions have risen dramatically over the past few years, and it is thought that this could be as a result of the
water above the seabed reaching a temperature threshold. The exact mechanism for this accelerated methane
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release is not understood (and there is some controversy over appropriate modelling), however governments
must act according to best evidence in a precautionary manner, and take a continued escalation of methane
emissions under sea ice retreat as a matter for extreme concern.

Shakhova and Semiletov estimate that 50 gigatonnes of methane are available for immediate release from
ESAS [5], and, if this amount were released into the atmosphere, the methane level would rise by eleven
or twelve times, causing global warming to rapidly escalate, in turn causing more methane emissions in a
feedback loop.

Such an escalation of methane emissions would cause abrupt and catastrophic climate change within a few
decades. Even much slower emissions (eg 1% of potential methane over 20 years) could put the climate system
out of any control for climate change mitigation with catastrophic consequences sooner or later.

We bring your attention to the facts that there is no likelihood of even a reduction in global emissions of
CO2 in the foreseeable future; both emissions and concentration of CO2 are increasing at record rates; and the
atmospheric methane level has been rising since 2007 after a decade of little change [7]. The most recent
evidence suggests that this latest rise could be at least partially due to methane emissions from shallow seas in
the Arctic, see below.

Other Evidence

In just the past few years the loss of Arctic snow and ice and the associated albedo effect has nearly doubled;
Arctic subsea methane hydrate is venting to the atmosphere [8]; permafrost carbon has been found to be
double what was previously thought [9]; and large amounts of nitrous oxide are being released from thawing
permafrost [10].

The catastrophic risk of global warming leading to very large emissions of methane from large Arctic carbon
pools, especially from subsea methane hydrate, is documented in the 2007 IPCC assessment [11].

This situation is documented by the US Investigation of the Magnitudes and Probabilities of Abrupt Climate
Transitions (IMPACTS) project [12] (quoted in italics below). Since this overview was published in 2008 the
Arctic situation has deteriorated to the point that we need no more research to confirm the planetary emergency.
In particular it had been assumed that Arctic methane hydrate was stable this century and that when hydrate
did destabilize by ocean warming it would not vent to the atmosphere. Recent observed findings that methane
is venting to the atmosphere disprove these assumptions. On land the Arctic permafrost carbon pool has been
found to be double the estimates.

The Arctic is undergoing very rapid and accelerating changes. In combination, these changes imply a strong
positive feedback to increased climate warming through increased greenhouse gas (GHG) emissions, decreased
albedo, and hydrology and ocean circulation changes (Chapin et al., 2005 [13]; Lawrence and Slater, 2005 [14]).

These positive physical and biogeochemical feedbacks can, with high probability, cause a change in state
over a period of less than a decade or two in terrestrial ecosystems climate forcing that is several times greater
than is the change in radiative forcing from fossil fuel burning. There is then the likelihood of methane
feedback, whereby the radiative forcing leads to an increase in methane emissions, in a positive feedback
loop—leading to abrupt and catastrophic climate change (Chu [15]).

The associated changes in terrestrial ecosystems composition, spatial distribution, and GHG dynamics are
irreversible over millennia, comparable to the temporal scale of glacial-interglacial cycles. A degree of boreal/
arctic feedback to warming has already been documented, (see Chapin et al, 2005 [13]).

The greatest single threat of the worst abrupt warming is from Arctic methane hydrate. In combination with
all the other Arctic positive feedback emissions that are operant this is a planetary emergency. The current
abundance of carbon stored in hydrates is generally believed to be greater than the recoverable stocks of all
the other fossil fuels combined (Buffet and Archer, 2004 [16]; Gornitz & Fung, 1994 [17]), and methane is 72
times more potent as a greenhouse gas than is carbon dioxide over 20-year time horizons (IPCC, 2007a [18]).
There is evidence that methane hydrate releases have caused abrupt climate changes in the past, such as the
Palaeocene-Eocene Thermal Maximum 55 million years ago when the planet abruptly warmed 5–8K (Dickens,
2003 [19]). There is also disputed evidence that hydrate dissociation greatly amplified and accelerated global
warming episodes in the late Quaternary period (Kennett et al, 2000) [20]. The stability of the contemporary
hydrate inventory to the unprecedented temperature rise from anthropogenic emissions is unknown. The Arctic
contains hundreds of gigatons of methane hydrate with a time scale for release of decades, and the release is
predicted to be abrupt at each location because the hydrates lie close to the edge of the gas hydrate stability
zone defined by temperature and pressure. Plausible scenarios could lead to methane becoming more important
than CO2 as a greenhouse gas on a time-scale of decades, with the associated warming leading to further
hydrate dissociation, as well as terrestrial permafrost melting, which will release additional methane and be
self-sustaining.

How to Cool the Arctic Quickly

The most cost-effective techniques involve reducing the sunlight falling on the Arctic, either by producing
a fine haze of aerosol or fine-grain particles or by brightening clouds. As far as we know, neither technique
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has been tried on a large scale; but both techniques has natural analogues which suggest that they should be
safe and effective, if their effects are modelled carefully so that their deployment avoid unwanted side-effects.

However, neither technique is sufficiently developed for immediate deployment. Thus we have to consider
increasing existing cooling effects from aerosols and decreasing any factors that could have a significant short-
term warming effect in the Arctic. Of particular interest is to curb inadvertent methane emissions and black
carbon (commonly known as soot), especially at high latitudes [21]. Drilling for natural gas in the Arctic can
produce a lot of methane leakage to the atmosphere and is not advisable until we have technology in place to
cool the Arctic [22].

High Risk Developments in the Arctic

Although this is not a remit of AMEG, we would like to mention a hazard arising from drilling in the Arctic
where there is methane hydrate, especially on the continental shelf edge. We have a concern that much of this
hydrate has become unstable, as its stability zone has moved as a result of warming of the seabed [23]. Drilling
can easily cause this hydrate to disassociate into methane gas and water explosively, which can be disastrous
for any ship above, because it will sink in the reduced density of water filled with methane bubbles. But our
main concern is that such a destabilisation of the hydrate can cause a slump with a tsunami-inducing force
which could cause a chain reaction of destabilisation across the whole Arctic Ocean shelf margin. This margin
contains many megatonnes of methane as hydrate, enough to start a methane feedback if a significant proportion
were released in one go. Thus we urge that there is a halt on all drilling for methane hydrate in the Arctic until
precautions have been developed and a proper risk assessment made.

Conclusions

We believe that the large positive feedback from loss of Arctic summer sea ice and snow albedo with Arctic
subsea methane already venting is enough to advance the possibility of methane feedback taking hold from
decades to years. The mandatory requirement to avoid a possible sea ice collapse this year, and point of no
return, leads to an unprecedented engineering challenge.

The findings of our group were presented at AGU 2011, San Francisco, and we have discussed the latest
evidence with leading experts in relevant fields. This evidence points ever more strongly to there being a
planetary emergency, so we are striving to get this recognised and acted upon at the highest level in
governments, and would welcome your support.

When there is so much at stake, it is the duty and moral obligation of governments to act on the precautionary
principle to protect their own citizens [24]. By collaborating with others to protect the Arctic, a climate of
cooperation can be engendered to protect the whole planet for the benefit of ourselves and future generations.

John Nissen
Chair of the Arctic Methane Emergency Group

Peter Wadhams
Professor of Ocean Physics at the University of Cambridge
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Written evidence submitted by Client Earth and Environmental Protection UK

1. This is a joint submission by ClientEarth and Environmental Protection UK (EPUK) on behalf of the
Black Carbon Campaign. The Black Carbon Campaign was launched by Environment Protection UK (EPUK)
in 2011 and is now a joint campaign by ClientEarth and EPUK to draw attention to the need to reduce black
carbon emissions to help achieve rapid climate change mitigation and slow the rate of Arctic melting.
ClientEarth is an environmental law and policy organisation working in the public interest.

2. Black carbon pollution presents a major threat to the Arctic and we welcome this opportunity to make a
submission to the Environmental Audit Committee’s Arctic Protection Enquiry. In this submission, we draw
together recent climate science which demonstrates the impact of black carbon pollution on the Arctic, and
we suggest a number of actions that the government could take to cut black carbon emissions as an Arctic
protection strategy.

3. In summary:

— Black carbon is a component of soot which arises from the incomplete combustion of fossil
fuels and organic matter. Black carbon particles are known to travel long distances to the Arctic.
More than half the black carbon that reaches the Arctic originates in the EU.

— Black carbon deposition on ice and snow significantly accelerates Arctic warming and
disintegration by reducing reflectivity (albedo), and by absorbing thermal energy while airborne.

— Recent studies conclude that reducing black carbon and other short-lived climate forcers could
reduce regional warming in the Arctic by approximately two-thirds over the next 30 years. The
Arctic Council of Nations is considering accelerated black carbon reductions as part of an
Arctic protection strategy.

— Because of its long atmospheric lifespan, stabilisation of CO2 levels alone will not be sufficient
to prevent significant further melting of the Arctic, and is very unlikely to limit global warming
to two degrees. By contrast, because black carbon has a very short atmospheric lifespan,
reducing emissions of black carbon has the potential to deliver rapid climate change mitigation.
It therefore has a vital role to play in preventing “tipping points” being passed and preventing
runaway global climate change.

— The melting of the Arctic is opening up new commercial opportunities in shipping, extractives
and other industrial activities. The increase in such industrial activities poses significant risks
of increased black carbon deposition on Arctic snow and ice.

— Black carbon is not currently included in UK or EU climate legislation or policy, despite its
significant role in causing global warming. The issue is beginning to attract the attention of the
European Parliament and the European Commission.

— Current EU air quality legislation only partially and indirectly regulates black carbon through
controls on particulate matter. If the potential for rapid climate change mitigation is to be
realised, black carbon must be considered as a climate issue as well as a health and air quality
problem.

— The UK can reduce its Arctic footprint in ways that will maximise benefit for the Arctic and
the global climate, while also yielding significant benefits for human health.

— The UK can play an important role in leading EU and regional action on black carbon.

Recommendations for Protecting the Arctic by Reducing Emissions of Black Carbon

General approach

4. Black carbon is a climate and a health problem. If policy makers continue to consider black carbon
only as a health and air quality problem, we will fail to optimise the climate and Arctic benefits from black
carbon reductions.

5. First, from an air quality perspective, it is concentrations of pollutants in ambient air (set at levels relevant
to human health), rather than overall quantities that must be controlled. For this reason, air quality measures
are unlikely to deliver reductions in a number of non-urban sources of black carbon that are important from a
climate and Arctic protection perspective. These include off-road rural sources such as heavy machinery and
tractors, particularly the existing fleet which is poorly regulated and enforced. Older diesel cars operating in
rural areas also remain unaffected by air quality legislation. Another source that is inadequately affected by
existing air quality legislation is shipping, in particular, international ships passing through polar regions.

6. Second, although black carbon is a warming particle, it always emerges alongside other particles that may
have cooling properties. This means that some sources, such as on- and off-road diesel engines, which contain
very high ratios of warming to cooling emissions, must be priority targets.1 A mitigation measure may be
quite effective on the overall umbrella of particulate matter, but be poor at controlling the black carbon fraction
1 See Unger, N, et al, Attribution of climate forcing to economic sectors (2010) Proceedings of the National Academy of Sciences,

available at http://www.pnas.org/content/107/8/3382.abstract
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of the particulate matter. Examples include electro static filters for industrial applications, or certain types of
diesel particulate filters.

7. Finally, considering black carbon as both a climate and air quality issue has the potential to open up
climate financing to black carbon mitigation actions (eg recycling of Emission Trading Scheme auctioning
revenues).

Recommendations

8. As there is now a broad consensus among climate scientists that black carbon is a powerful climate forcer
which exerts particularly damaging effects on the Arctic, we recommend that:

— DECC should request advice from the Committee on Climate Change on how the UK should
best accelerate national black carbon reductions in ways that benefit the Arctic.

— The government should develop an integrated, cross-departmental national air quality and
climate strategy. This should aim to optimise “win-win” outcomes for climate and air quality.

— DECC should prepare a black carbon strategy and action plan and integrate black carbon into
its climate policies and roadmaps.

— The government should ensure full compliance with the Ambient Air Quality Directive in the
UK as soon as possible and support ambitious, legally binding EU limits on concentrations of
particulate matter which will optimise reductions in black carbon emissions. It should not call
for or support any weakening of existing air quality limits or the inclusion of derogations in
the revised directive.

— The government should consider ways to open up a portion of climate financing to reduce black
carbon including use of ETS auctioning revenues for targeted black carbon mitigation measures
such as older diesel vehicles and rural diesel engines. The Green Investment Bank could also
assist in unlocking financing for black carbon as cost effective climate measures with near-term
results and significant co-benefits for human health.

— Pricing measures such as fuel taxation should be investigated for their potential to drive black
carbon reductions.

— The RHI should be amended to include a more stringent emission limit which would require
filters to be fitted to biomass boilers.

— The government should support ambitious EU legislation which aims to tackle sources of black
carbon emissions.

— The government should support the development of regional legal instruments to limit the
amount of black carbon reaching the arctic and glacial regions. Such instruments should take
account of risks posed by new commercial opportunities arising as a result of the disintegration
of the Arctic.

Black Carbon Pollution Plays a Major Role in Accelerating Global Warming and Arctic
Melting

9. Black carbon is a component of soot that emerges as microscopic particles (“particulate matter”) from the
incomplete combustion of fossil fuels and organic matter. Black carbon exerts two main warming effects on
the atmosphere:

— Because it is dark in colour it absorbs thermal energy while airborne.

— When it lands on ice or snow it accelerates melting by reducing reflectivity (albedo) and
absorbing heat.

10. Major sources of black carbon in the UK and other EU countries include on and off-road diesel engines,
domestic wood and biomass burning, and land or agricultural burning.

11. Black carbon particles are known to travel very long distances: approximately 59% of black carbon
reaching the Arctic originates in the EU.2

12. The estimated contribution of any pollutant to global warming or cooling is known as radiative forcing.
In 2007, the Intergovernmental Panel on Climate Change estimated that the direct radiative forcing of black
carbon lies at +0.34 watts per square metre (a standard measure of increase in thermal energy).3 This
compares to a higher value for CO2 of +1.66 watts per square metre. However, more recent studies suggest
that this is an overly conservative estimate, as it does not take into account the interaction of black particles
with other particles; for instance it has been demonstrated that black carbon warming effects may be magnified
when black carbon particles mix with particles that normally scatter light such as sulphates.4

2 EU Arctic Footprint and Policy Assessment, Report Summary, (2010) at 5.
3 IPCC “Changes in Atmospheric Constituents and in Radiative Forcing,” in Climate Change 2007: The Physical Science Basis,

Contribution Of Working Group I to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change.
4 Jacobson (2001), Strong Radiative Heating Due to the Mixing State of Black Carbon in Atmospheric Aerosols, Nature 409,

695–697.
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13. Recent studies find that black carbon is the second or third most important climate forcer after CO2
5,6

Black carbon exerts particularly important effects when landing in regions of snow and ice like the Arctic and
Himalayas by reducing reflectivity (albedo) and accelerating melting (See graph below).
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14. The Arctic is melting at an alarming rate—almost twice the average rate of global temperature rises.7

There is a general scientific consensus that increased emissions of black carbon have contributed to this
rapid warming.

15. A tipping point in the Earth’s climate system refers to climatic or geophysical changes which could lead
to irreversible runaway climate change. Rapid Arctic melting is considered to be a particularly dangerous
tipping point. In testimony before the US Congress, Professor Charles Zender stated:

“Nothing in climate is more aptly described as a ‘tipping point’ than the 0°C boundary that separates
frozen from liquid water—the bright, reflective snow and ice from the dark, heat-absorbing ocean.
Arctic snow, glaciers, and sea-ice are on average about 1.5°C warmer than in the preindustrial era.
This may not sound like much, but each above-freezing day causes more melt which amplifies the
strong Arctic warming effects. GHG and BC-induced warming inexorably push more of the Arctic,
earlier in the year, towards its 0°C tipping point.”8

16. Securing rapid reductions in near-term warming in areas of particular climatic sensitivity such as the
Arctic is therefore integral to preventing runaway climate change that could influence global climate systems
for millenia:

“Cutting the short-lived forcers is not a substitute for cutting CO2, which controls long-term climate
temperature. But if we don’t cut the non-CO2 forcers now and slow the rate of warming in the next
few decades, we risk passing tipping points for abrupt and catastrophic climate impact.”9

17. The disintegration of the Arctic is also opening up new commercial possibilities, which will make the
Arctic region even more vulnerable to black carbon. In particular, the appearance of new shipping routes brings
significant risks of additional and accelerated black carbon deposition on Arctic snow from shipping emissions.
International shipping is a comparatively poorly regulated sector for particulate matter emissions. On some
estimates, black carbon and other emissions from shipping in the Arctic may increase by as much as a factor
of two or three by 2050 unless control measures are put in place.10 Increasing industrial activity, especially
oil and gas extraction, has the potential to increase black carbon emissions within the Arctic itself.
5 Jacobson (2007), Testimony for the Hearing on Black Carbon and Global Warming, United States House of Representatives, 18

October 2007.
6 Ramanathan, V and Carmichael, G. Global and Regional Changes due to Black Carbon, Nature geoscience (2008) at 221.
7 Arctic Monitoring and Assessment Programme, technical report no.1 (2008) The Impact of Short Lived Pollutants on Arctic

Climate, at 1.
8 Charles Zender, University of California, Arctic Effects of Black Carbon, Written testimony to the US Oversight and Government

Reform Committee, House of Representatives, October 2007.
9 Durwood Zaelke, testimony to the European Parliament Committee on, 17 March 2011.
10 Letter from Martin Williams, Chair of Executive Body of CLRTAP to the IMO Secretariat, 11 January 2011.
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Reducing Black Carbon Emissions can Achieve Rapid Climate Change Mitigation and Slow the
Rate of Arctic Melting

18. While black carbon poses a serious threat to the Arctic, controlling it has the potential to achieve rapid
climate change mitigation and slow the rate of Arctic melting.

19. An important distinction between CO2 (a gas) and black carbon (a particle) is that black carbon has a
short atmospheric lifespan. Whereas greenhouse gases such as carbon dioxide can remain in the atmosphere
for centuries after they are released, black carbon remains in the atmosphere for only a matter of days or
weeks. This means that cutting black carbon emissions can lead to almost immediate climate change mitigation.
By contrast, reductions in emissions of CO2 will not have any effect on global climate for decades. As one
leading black carbon expert writes, “If emissions of black carbon are shut off, its warming will be stopped
within a few days. This makes it a powerful tool to address warming quickly.”11

20. Two recent studies have concluded that rapid action to address black carbon and other near-term climate
forcers would reduce projected warming in the Arctic by approximately two thirds over the next 30 years.12,13

21. These studies identified several measures for reducing black carbon and other near-term climate forcers,
from transport, residential, industrial and agricultural sectors, including:

— Widespread retrofitting of diesel particulate filters to on and off road diesel engines.

— Particulate filters or other black carbon control measures (such as slide valves) for shipping.

— Clean-burning residential wood/biomass stoves.

— Improvements in a limited number of stationary installations such as clean-burning brick kilns
and coke ovens.

— Improved enforcement of, and additional banning of land and agricultural waste burning, or
limiting burning season to avoid highly sensitive spring melt of Arctic.

— Scrapping high emitting older diesel engines.

— Greater controls for gas flaring.

22. If combined with substantial cuts in CO2 emissions, implementation of these measures would have a
high probability of holding the world to 2 degrees of warming over the next 60 years. By contrast, reductions
in CO2 emissions alone are unlikely to hold temperature increases to 2 degrees.14

23. It is important to stress that reducing emissions of near-term climate forcers is not a substitute for CO2

reductions. Eventual “peak warming” for the planet depends ultimately on the accumulation of concentrations
of long-lived greenhouse gases such as CO2. Concerted action on black carbon and other short-lived climate
forcers should therefore be regarded as an “emergency brake” to help buy critical time in the coming decades
to transition to a low-carbon economy while avoiding potentially irreversible tipping points.

Reducing Black Carbon Emissions will also have Significant Co-benefits for Human Health

24. In addition to its impacts on climate, black carbon also has a direct impact on human health. Black carbon
is a component of particulate matter, which the UK government estimate contributes to 29,000 premature deaths
each year in the UK.15 Exposure to particulate matter contributes to a range of chronic diseases and other
health impacts including respiratory and cardiovascular disease, asthma, impaired lung development in children,
low birth weight and premature birth. The health impacts of air pollution in the UK were fully documented in
the Environmental Audit Committee’s March 2010 report on air quality and subsequent follow up report
published in October 2011.

25. Black carbon is increasingly understood to be the component of particulate matter of most concern from
a health point of view. This is because black carbon tends to be emitted as fine particulate matter. Finer particles
are thought to be especially damaging to human health because they are so small that they can pass deep into
the respiratory system, carrying with them toxic material.

26. Reducing emissions of black carbon will therefore have significant co-benefits for human health. The
health benefits of such reductions will mainly occur locally ie in the UK. When these co-benefits are considered
within cost analyses, as well as efficiency gains from some measures, there is good evidence to suggest that
most black carbon actions will see benefits outweigh costs.16

11 Professor Tami Bond, Testimony for “Clearing the Smoke: Black Carbon Pollution” House Committee on Energy Independence
and Global Warming United States House of Representatives The Honorable Edward Markey, Chair, 16 March 2010.

12 Shindell D, et al, “Simultaneously Mitigating Near-Term Climate Change and Improving Human Health and Food Security”
(2012) Science Vol. 335.

13 UNEP and WMO, “Integrated Assessment of Black Carbon and Tropospheric Ozone—Summary for Decision Makers” (2012)
14 Ramanathan and Feng 2008, “On avoiding dangerous anthropogenic interference with the climate system: formidable challenges

ahead” Proceedings of the National Academy of Sciences, 23 September 2008, Vol. 105 No. 38.
15 Committee on the Medical Effects of Air Pollution, “Mortality Effects of Long-term Exposure to Particulate Air Pollution in

the UK” (2010).
16 Note 23 above at 186.
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Existing Legal and Policy Frameworks Neglect or Control Black Carbon

27. The growing consensus within climate science over the importance of black carbon is starting to be
recognised in a number of recent initiatives at the international level. However, the importance of black carbon
is still not adequately reflected in UK and EU climate law and policy, which remains predominantly focused
on CO2.

International/regional level

28. Over the past three years, black carbon has begun to receive increasing attention in various
international forums.

29. Black carbon is not currently included in the Kyoto Protocol to the United Nations Framework
Convention on Climate Change (UNFCCC), the main international legal instrument governing climate change.
However, it is expected be included in international air pollution law for the first time later this year. The
UNECE Convention on Long Range Transboundary Air Pollution (CLRTAP) is the main international legal
instrument governing air pollution. There are 51 parties to the Convention, including all the EU member states
and the EU, the US, Canada and Russia. The Gothenburg Protocol to the CLRTAP requires parties to keep
national emissions of air pollutants within agreed limits or ceilings. It also sets emission limit values for
specific sources of these pollutants such as transport and power generation.

30. The executive body to the CLRTAP established an ad-hoc expert working group on black carbon in
2010, which has already produced reports recommending action on black carbon. Negotiations are underway
on a revision of the Gothenburg Protocol, with a revised text expected to be adopted in May 2012. It is
expected that the revised protocol will, for the first time, set ceilings for emissions of particulate matter. If
these ceilings are set at an ambitious level, they should drive reductions in emissions of both particulate matter
and black carbon. The current draft text specifically references black carbon, encouraging parties to seek
reductions in particulate matter from source categories known to emit high proportions of black carbon and
requiring parties to keep inventories of national black carbon emissions.

31. The International Maritime Organisation has been examining the Arctic and climate impacts of black
carbon for a few years but has so far failed to introduce any binding measures to control it.

32. The Arctic Council of Nations is a high level intergovernmental forum to promote cooperation between
Arctic nations and peoples. It consists of the eight Arctic States: Canada, Denmark (including Greenland and
the Faroe Islands), Finland, Iceland, Norway, Russia, Sweden and the United States, together with six
international organisations representing Arctic Indigenous Peoples, who have permanent participant status.17

The UK has permanent observer status. The Arctic Council recently established a task force for black carbon
containment demonstration projects, and has discussed adopting a regional instrument to tackle black carbon.18

EU level

33. EU climate and air quality legislation does not currently address black carbon. On 14 September 2011
the European Parliament passed a resolution calling for the EU to take urgent action to address non-CO2

climate forcers, including black carbon:

“9. Urges immediate action towards the reduction of black carbon emissions as a fast-action method
of halting glacial melting, giving priority to emissions that affect regions of snow and ice, including
the Arctic, Greenland and the Himalayan-Tibetan glaciers;

10. Calls upon the EU to promote existing technologies that drastically reduce black carbon
emissions; further urges that regulations banning slash-and-burn tactics in forests, enforcing
stringent and regular vehicle emissions tests, limiting biomass burning and monitoring the annual
emissions of power plants must be supported and encouraged;”19

34. EU climate policy is focussed predominantly on CO2 reductions, almost to the exclusion of all other
climate forcers. The EU’s Emissions Trading Scheme (ETS) is a primary driver of climate emissions reductions
in the traded sectors of the economy, yet in most instances it only covers CO2 emissions. In the non-traded
sectors, including transport, GHG reductions are covered by sectoral rules or national measures. Very few
climate measures exist to encourage reductions in methane, nitrous oxide or tropospheric ozone (other short-
term climate forcers), and black carbon has barely been mentioned in DG Climate Action’s policies or roadmaps
to date.

35. EU air quality policy does not directly regulate black carbon. It indirectly and weakly supports reductions
of black carbon emissions through controls on particulate matter. EU air quality policy is implemented by two
types of legislation: legislation that controls emissions of air pollutants from various sources, and legislation
that regulates concentrations of air pollutants (air quality).
17 Arctic Council, Nuuk Declaration, on the occasion of the 7th Ministerial Meeting of The Arctic Council 12 May 2011, Nuuk,

Greenland.
18 Arctic Council, Remarks by Chief Michael Stickman Arctic Council Ministerial, 12 May 2011 Nuuk, Greenland.
19 European Parliament, resolution on a comprehensive approach to non-CO2 climate-relevant anthropogenic emissions, (2011)

B7–0474/2011.
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36. The main control over emissions of air pollutants is the National Emission Ceilings Directive (the
NECD). The NECD implements the EU’s obligations under the Gothenburg Protocol, by setting ceilings on
overall national emissions of certain air pollutants. It does not currently regulate black carbon or even
particulate matter.

37. Sectoral EU legislation regulates emissions of air pollution from certain source categories, such as
industry, road vehicles, non-road machinery and shipping. However, these standards are too low and would
need to be tightened significantly in order to capture the scale of feasible black carbon reductions. The
Commission has repeatedly voiced its frustration that member states continue to block new proposed legislation
which would increase the ambition of these emissions reductions.

38. A further problem with emission standards for road vehicles and non-road machinery is that they only
apply to new vehicles and machines. Reducing emissions from older vehicles and machinery therefore relies
on fleet and machinery turnover, which can be slow as the most polluting vehicles and machinery often have
a long service life (for example the average age of the rolling stock on the UK’s railways is nearly 20 years).
Without new regulation or action to force retrofit of emissions abatement equipment, it will take decades to
clean up the most polluting vehicles and machines.

39. The Ambient Air Quality Directive sets legally binding limits on concentrations of pollutants in outdoor
air, to protect human health and the environment. It sets several different limits for particulate matter but no
specific limits for black carbon. The current limits are widely breached in urban areas throughout the EU.
Full compliance with the Ambient Air Quality Directive would lead to significant reductions in emissions of
black carbon.

40. The European Commission has designated 2013 as the “Year of Clean Air”, with both the NECD and
Ambient Air Quality Directive scheduled for revision. The revision of the NECD will reflect the changes to
the Gothenburg Protocol which are currently being negotiated. There is unlikely to be much political will for
the revised NECD to go much further than the revised Gothenburg Protocol in terms of the level of the ceilings
for particulate matter.

41. However, it may be possible for the NECD to optimise black carbon benefits by requiring member states
to specifically target black carbon within their overall obligation to reduce particulate emissions. The main
significance of the NECD is its role in driving further legislation to tackle emissions from specific sectors,
such as transport and industry. By focusing new sectoral legislation on those sources with high proportions
of black carbon emissions and setting ambitious emissions standards, the EU can optimise climate and air
quality benefits.

42. The revision of the Ambient Air Quality Directive will involve a reconsideration of the limits for various
pollutants. The Commission wants to adopt more stringent limits for particulate matter, especially fine
particulate matter. However, there are concerns that several member states, including the UK, will resist more
ambitious limits, call for weakening of some limits, and will lobby the Commission to allow for derogations
from the revised directive’s obligations. There is therefore a significant risk that instead of optimising black
carbon mitigation, the revision of the Ambient Air Quality Directive could reduce rather than optimise black
carbon co-benefits.

43. Other important EU law reforms include the inclusion of international maritime shipping within the EU’s
greenhouse gas reduction commitment. This represents an opportunity to consider complementary actions on
black carbon.

44. Small scale combustion, residential heating and some small scale industrial applications also represent
gaps in EU regulation of particulate matter and black carbon.

National level

45. The UK Climate Change Act 2008 commits the UK to legally binding reductions of the six greenhouse
gases covered by the Kyoto Protocol. In practice, UK climate policy is heavily focussed on CO2 reductions.
Black carbon is not regulated by the Climate Change Act or in any of DECC’s climate policies and some
climate policies may actually increase black carbon emissions.

46. The UK Government’s Renewable Heat Incentive (RHI) is expected to hugely increase the number of
biomass burning installations across the UK. Due to air quality concerns, weak emission limits for biomass
plants supported by the RHI will be introduced during 2012. However, the required standard for particulate
matter has been set at a level (30 grams per Gigajoule) at which most current biomass plants can comply.
Biomass boilers will usually substitute for natural gas boilers, which have much lower average particulate
matter emissions (0.5 g per Gigajoule). Filter equipment suitable for the smaller biomass plants likely to be
supported by the RHI is now available. This can reduce particulate matter and black carbon emissions to very
low levels. However, without a requirement in the RHI to use this equipment it is highly unlikely to be fitted.

14 February 2012
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Written evidence submitted by Greenpeace

Summary

— The Arctic is a unique and uniquely vulnerable environment. As well as being home to scores of
species not found anywhere else on Earth, the region also plays a critical role in regulating the global
climate. The Arctic ice-sheet acts a huge mirror which reflects the sun’s heat back into space and
helps to keep the planet cool.

— But the Arctic is under threat—from climate change from industrial expansion, in particular by oil
companies looking to drill in the dangerous waters of the Arctic Ocean, but also from industrial
fishing.

— The impacts of climate change can be seen more starkly in the Arctic than anywhere else. 2011
witnessed sea-ice levels plummet to the second lowest level since records began. In 30 years we
have lost 75% of the Arctic sea ice.i

— Corporations and politicians see the melting ice as a business opportunity. As the ice melts,
companies are moving in to exploit the oil, precious metals and some of the world’s largest fisheries.
Nothing better illustrates our current blindness to the risks of climate change than the rush to exploit
the region’s fossil fuels, releasing more of the greenhouse gases that caused the sea-ice to melt in
the first place.

— The drilling conditions facing oil companies operating in the Arctic are some of the most challenging
on Earth. The hostile weather, freezing conditions and remote location present unprecedented
challenges for oil companies dealing with a spill in the region. Techniques for containing a spill and
cleaning up after it are inadequate or untested in Arctic conditions. Conventional oil spill response
techniques, such as booms and skimmers, are ineffectual in ice, and capping a well in ice has never
been tested. As the respected Pew Environment Trust has observed the oil industry is: “not prepared
for the Arctic, the spill plans are thoroughly inadequate.”ii The risks of Arctic drilling cannot be
adequately managed and drilling should not go forward in this fragile location.

— To protect the Arctic from rising temperatures and the threat from oil drilling we need to reduce our
reliance on oil. The USGS (United States Geological Survey) estimate that the Arctic may hold
around 90 billion barrels of oil, enough oil to meet global oil consumption for just three years.

— The UK government must champion the deployment of existing technology so that we use less oil
in the first place, for example by ensuring strong new European car efficiency laws are put in place.
Greenpeace is calling for a European car efficiency target of 95gCO2/km by 2020, and a target of at
least 60gCO2/km by 2025. Greenpeace research shows that an efficiency target of 80gCO2/km by
2020 is technically possible.iii

— The receding sea ice is also opening up Arctic fisheries. The Barents whitefish fleet is already
venturing further north than it ever has before, and Sir David Attenborough has voiced his concern
that the opening up of Arctic fisheries could lead to the decimation of polar fish stocks.

— Arctic fisheries management is currently fragmented, based on bilateral arrangements between Arctic
states and Regional Fisheries Management Organisations (RFMOs). This situation must be addressed
if we are serious about preventing over-fishing in the region.

— The melting Arctic ice is opening up new shipping routes, such as the Northwest and Northeast
Passages. New access for shipping brings with it the risk of environmentally damaging impacts, the
most obvious danger being an oil spill from a tanker. Poor mapping, insufficient search and rescue
capacity and the fact that there are no resources to deal with any form of spill mean that these new
shipping routes are putting the Arctic Ocean, its wildlife, and the people who depend on them at risk.

— In light of these increased risks, we urgently need to improve governance of the Arctic, if we are to
ensure that this unique region is protected. At present, resource management and environmental
protection in the Arctic is almost exclusively determined by the group of Arctic nations, often in the
interests of extractive industries, and with very little in the way of binding multilateral rules to ensure
stability or enforce minimum standards.

Introduction

1. The Arctic is both an ecosystem under critical stress and an arena of great geo-political significance and
sensitivity. The loss of extent and thickness of Summer Arctic sea ice indicates more than just the scale of
climate change impacts on natural systems: it also delivers a warning of changes in the climate system, which
represents a grave risk to human well-being across the planet. Recent modelling has suggested that the Arctic
may be ice-free in summer within less than a decade,iv rather than the 30–90 years previously estimated. As
the ice melts, the ice-albedo positive feedback loop risks accelerating warming, leading to a potential “death
spiral” for the ice and risking additional releases of large volumes of methane trapped in the region’s
permafrost. These changes will not just have regional impacts but could also have knock-on effects for the
global climate, though the extent and significance of these is still under debate.v The Arctic is a bellwether for
the rest of the world and provides a graphic illustration of the risks humanity is taking by failing to tackle the
crisis of climate change.
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2. Within the Arctic region lie a vast wealth of resources—oil, gas, precious and rare metals as well as some
of the world’s largest fisheries, which until now have been largely inaccessible to human exploitation because
of the Arctic ice. However, as the ice melts, these riches are becoming easier to reach, and politicians and
companies are increasingly setting their sights on the region. Nothing better illustrates our current blindness to
the risks of climate change, or our apparent unconcern for the future of the Arctic than the rush by companies
and politicians to exploit the region’s fossil fuels; releasing more of the greenhouse gases that caused the sea-
ice to melt in the first place.

3. The lure of these resources, especially to nations struggling to achieve energy security and competing for
technological and economic competitiveness, is now being reflected in the territorial claims and military
posturing reported with increasing frequency across the world’s media,vi and revealed graphic detail in the
recently released Wikileaks data.vii

4. Many countries are also anticipating a significant shift in patterns of global trade and transport, as routes
in and around the Arctic open up to shipping.viii In response, they are constructing new vessels to navigate
these routes, and businesses are adjusting their supply chains to take advantage of them. With more shipping
comes the risk of local emissions of large quantities of black carbon (which have the potential to accelerate
still further the warming process already engulfing the regionix); not to mention the potential risk of oil spills
from container ships.

5. Already under strain from climate change, the Arctic is particularly poorly placed to withstand the impacts
of industrial development, which will bring with them pollution, disturbance and habitat loss.

The Arctic: What’s at Stake?

6. The ecosystem confronting these threats is rich, vulnerable and unique due to the fact that it has evolved
independently, and is one of the last places on Earth where largely (though not entirely) natural conditions
prevail.

7. Despite the harsh Arctic environment, the region supports some of the world’s best known mammals,
millions of resident and migratory birds (15% of all the world’s species spend their breeding season in the
Arctic) and a rich and diverse marine life, including some of the world’s major ocean fisheries.

8. The Arctic region is home to narwhals, as well as blue whales, polar bears, seals, golden eagles and
bowhead and beluga whales; more than 100 species of fish, including Arctic cod, capelin, herring and saffron
cod are found there, and many species of bird and whale pass through the Arctic on their global migrations.

9. Whilst it is widely acknowledged that the region is one of the most world’s most diverse and rich
ecosystems, the depth of our understanding of this region, its ecology and how it will interact with a changing
climate and creeping industrialization is very limited. The respected environmental charity, the Pew Trust,
recently noted that the Arctic Ocean is among the least understood places on Earth.x

10. On the surface, however, we are already witnessing signs of the impacts of climate change in the Arctic,
where warming is happening twice as fast as anywhere else on the planet, with an average temperature rise of
approximately two degrees Celsius. The Arctic sea ice is receding year on year. 2011 saw the second lowest
ever sea-ice minimum,xi and scientists estimate that we have lost around 75% of the Arctic sea-ice cap in the
last 30 years.xii

11. The loss of sea-ice is already having serious consequences for wildlife, impacting on migration, feeding
and mating patterns. For example, the declining sea-ice is jeopardising the ability of polar bears to hunt for
food and as a result some polar bear populations are declining. In 2009, the IUCN Polar Bear Specialist Group
(PBSG) cited climate change as the greatest challenge to the conservation of polar bears. Of the 19 polar bear
populations, eight populations were declining, three were stable, one increasing and for the remaining for seven
there was not enough information to determine their population status.xiii Other ice dependant species are also
being impacted by these major changes in their habitat. For example, the walrus is also being impacted by the
receding sea ice.xiv In areas where the sea ice is retreating walruses are forced to hunt for food in even deeper
water, where access to food is much more difficult.

12. The Arctic is not just home to this rich and diverse wildlife, it also plays a critical role in regulating
global climate, and it is here that the changes in the region could have serious implications for the rest of the
planet. Air and water interactions in the region influence ocean circulation patterns and the reflectivity of polar
snow and ice limits the amount of sunlight and heat absorbed by the Earth, acting like a global air conditioner.xv

The layers of peat and permafrost in the Arctic also store vast amounts of carbon.

Oil Exploration and Production

The impact of the Arctic Oil Rush

13. The Arctic is already feeling the impacts of climate change, and as a result is even less able to withstand
the impacts of industrialisation, such as that resulting from oil exploration and production.
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14. Exploratory drilling and full-scale production have serious routine consequences for the natural
environment. Firstly, as a consequence of drilling, chemicals are released into the marine environment. For
example, the liquid and solid waste volumes may be as high as 5,000 m̂3 for every well sunk.xvi

15. In addition, the fragile Arctic is acutely vulnerable to large oil spills. The freezing temperatures, thick
ice cover and lack of sunlight inhibits the breakdown of oil through biological processes and physical
weathering, meaning that toxic oil lingers, leaving the ecosystem contaminated for decades rather than years.xvii

At the same time, the long life span and slow reproductive rates, as well as the dwelling habits, of a number
of key species mean that they are particularly threatened by pollution.

16. The Pew Trust, which has analysed in detail the likely impacts of spill on the different components of
the Arctic ecosystem, concludes that these could wipe out local populations of walrus, seal and polar bear, at
the same time destroying the isolated indigenous communities that depend on hunting to survive.xviii The US
Geological Survey (USGS) warned that the long-term impact of oil development on Indigenous communities
is unknown because “additional information” is required to “determine the potential hazard to native
subsistence livelihoods.”xix

17. The oil industry itself recognises that a spill would have significant environmental impacts. In Cairn
Energy’s oil spill response plan for its operations off Greenland, the company acknowledges the “significant
long-term impacts on narwhals and breeding colonies of Atlantic puffins and razorbills, whilst populations of
cormorants and king eiders would be significantly depleted.”xx

18. The continuing deep-seated impacts of the 1989 Exxon Valdez spill in the Gulf of Alaska, provide
evidence of what a future oil spill in the Arctic could mean to the ecosystem. After the tanker Exxon Valdez
ran aground in March 1989, 2000 km of pristine Alaskan shoreline was contaminated and the effects continue
to be felt in marine and coastal environments two decades on. A study of the long-term impacts on the
ecosystem concluded that oil has persisted in surprising amounts and in toxic forms and had long-term impacts
at the population level,xxi and that pockets of oil remained in sediment under gravel beaches.xxii, xxiii

19. The immediate impact of Exxon Valdez on marine mammals and sea birds was devastating. Mass
mortalities of both were recorded, including between 1,000–2,800 sea otters and 250,000 seabird deaths
documented in the days after the spill.xxiv

20. The long-term impacts on wildlife have also been apparent over the following decades. Populations of
sea otters, whose numbers were cut in half, have yet to fully recover,xxv and sea otters born after the spill had
a higher mortalityxxvi Harlequin duck populations showed signs of still being exposed to oil nine years after
the spill.xxvii In addition other marine birds showed evidence of persistent exposure to residual oil after the
spill, such as Barrow’s golden eye sea duck whose population has declined dramatically. Some salmon
populations have been reported with stunted growth and lower survival rates.xxviii Finally, local populations of
marine mammal species, with toxins incorporated into their blubber,xxix are nearing extinction. Populations of
killer whales were reduced by 40%xxx and their survival in Prince William Sound remains uncertain.xxxi

21. Indigenous communities also risk being devastated by an oil spill. These communities depend on the
region’s hunting and fishing grounds to survive and they are the ones that will be most directly impacted by
the consequences of an Arctic oil rush. It makes no sense for those directly impacted to be excluded from the
decision-making process.

Oil industry plans in the Arctic

22. According to the USGS up to 90 billion barrels of oil may lie under the entire Arctic.xxxii As easy-to-
find sources of oil become less productive and/or accessible to international oil companies,, these companies are
squeezed into developing increasingly marginal or environmentally challenging areas, including unconventional
sources of oil such as tar sands, or technically challenging deep water reserves. The far North, with its promise
of potentially vast untapped resources, is emerging as an attractive new frontier for the oil industry as other
options recede.

23. Some oil exploration and production has taken place in the last decade in the Russian and Canadian
Arctic, primarily onshore or in shallow waters. In addition in the last two years, wildcat firms, like Cairn
Energy, have undertaken exploratory operations off places like Greenland, and now the industry’s major players
are now lining up behind them and planning drilling programmes of their own.

24. Current industry plans:

— Shell plans to begin exploratory drilling in the Chukchi and Beaufort Sea between July and
October this year.

— Cairn have drilled a total of eight exploratory wells in Baffin Bay, west of Greenland in 2010
and 2011 but have made no commercial discovery of oil. The company have now partnered
with Statoil to finance the remainder of their exploratory programme.

— ExxonMobil and Rosneft are developing a joint operations plan to carry out exploratory drilling
in the Kara Sea, although there is no specific timeline for these activities.
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— Gazprom’s Prirazlomnaya platform located in the Pechora Sea will begin commercial
production in early 2012.

— Chevron, Conocophillips and Statoil all hold licences and developing plans for exploratory
drilling in several areas of the Arctic.

— The Norwegian government plans to open up the Barents Sea North for seismic activities in
the former disputed area.

— Later this year, the Greenland government will open up a new licence round for blocks in the
North East Greenland.

The Risks of Drilling in the Arctic

25. Freezing conditions and severe weather in the Arctic pose unprecedented challenges to spill response.

26. Severe storms are common in the fall and early winter in the US Arctic Ocean.xxxiii In the Chuckhi and
Beaufort Seas, strong winds can hamper operations. Gale force winds are prevalent (max daily average wind
speed in Barrow is 44 mph in October, and 40 mph in November). Cairn Energy’s oil spill response plan notes
that strong winds frequently occur along the shores of west Greenland in the winter, meaning that if a spill
were to happen towards the end of the drilling season, it would make it even more challenging to clean up.xxxiv

27. Fog is a major component of the Arctic Ocean climate and is a major hindrance to any prospective
clean-up operation. Point Barrow, Alaska averages 12 days of fog per month from May–September,xxxv which
can significantly restrict visibility during the drilling season, and this could impact on spill response. For
example, oil is more difficult to observe on the water surface when fog is present.

28. Freezing temperatures prevail with an average temperature range between 4 and −20 degrees Celsius
during the Arctic summer (June through to November), in the Alaskan Arctic.

29. The reduction in daylight hours is also a problem as the winter approaches because if an oil spill were
to occur towards the end of the season, shorter days would seriously hamper spill response. In Cairn Energy’s
spill response plan, the admission is made that—“during the winter months, there are very few hours of daylight
which can cause serious operational complications.”xxxvi In Shell’s plan, the company estimate an average of
15 hours of daylight during September dropping to just 11 in October.xxxvii

30. Finally, the presence of sea ice and icebergs during the drilling window can pose serious challenges to
both drilling and spill response. Sea-ice cover in the US Arctic Ocean can vary considerably but is typically
present from October—June. During the summer, the Beaufort and Chukchi experience a period of open water
for three to four months, though scattered sea ice may still be present. Off the shores of Greenland, ice
formation can vary considerably according to weather conditions.

31. Cairn Energy uses “Ice management” techniques to tow icebergs or water cannon them out of the way.
However, these techniques are ineffective against the largest icebergs and in extreme cases rigs themselves
might have to be moved to prevent collisions. Cairn Energy operates in an area of Baffin Bay known locally
as “iceberg alley”, and during the drilling months of June and July the area sees the highest concentrations
of icebergs.

32. Icing on infrastructure poses a major problem in these conditions and may have been a contributory
factor in the sinking of the Kolskaya in the Sea of Okhotsk.xxxviii

Industry attitudes to spill risk

33. The industry is alarmingly unprepared across its operations for “black swan” events—events which they
deem to be unlikely, but which once they have occurred, have devastating consequences. Last year, the Energy
and Climate Select Committee’s inquiry into deep water drilling in the UK raised concerns that—“the offshore
oil and gas industry is responding to disasters, rather than anticipating worst-case scenarios and planning for
high-consequence, low-probability events”.xxxix

34. This is particularly worrying in a situation where they are operating in more and more hazardous,
challenging and environmentally vulnerable environments—where in reality, such events are becoming MORE
likely, and their consequences MORE serious. For example, the Bureau of Ocean Energy Management,
Regulation and Enforcement (BOEMRE) estimated that a one in five chance of a major spill occurring over
the lifetime of activity in just one block of leases in the Alaskan Arctic.xl The Pew Trust’s analysis also
suggests that the industry has significantly underestimated the risk of a blowout.xli

35. Despite the devastating impacts of the Gulf of Mexico spill, the industry has done very little to ensure
that such a spill does not happen again, or to put in place credible measures to manage the consequences. The
risk of human error can never be mitigated away completely, and incidents continue to occur post-Deepwater
Horizon which show that lessons have not been learnt. For example Shell’s North Sea oil spill in August 2011
which initial findings suggest was due to an inadequate risk assessment of an ageing pipe conducted by
the company.xlii
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36. Whilst the industry claims to be reviewing and tightening procedures that will avoid a repeat of
Deepwater Horizon, behind the scenes, they have continued to lobby against regulatory measures which would
help reduce the likelihood of a spill or manage its potential consequences. For example, Shell strongly lobbied
the Canadian government to relax rules which stipulate that a relief well must be drilled at the same time as
the main well (known as dual drilling). More recently, last month Shell is reportedly opposing a proposal by
BOEMRE to ensure that drilling stops 38 days before the first ice encroachment onto the drill site.xliii Cairn
Energy last year resisted intense pressure to publish their Oil Spill Response plan despite it being the industry
norm to do, and despite the fact that this is recommended by the Arctic Council’s guidelines on offshore
oil exploration.

“Thoroughly inadequate” spill response plans

37. The industry’s claim that it is prepared to manage a spill in the Arctic is seriously undermined by gaps
and inadequacies in their spill response plans.

38. The Pew Environment Group recently examinedxliv oil spill response plans for operations in the Arctic
and concluded that the industry is “not prepared for the Arctic, the spill plans are thoroughly inadequate,”xlv

adding that Arctic spill plans “underestimate the probability and consequence of catastrophic blowouts,
particularly for frontier offshore drilling in the U.S. Arctic Ocean.”xlvi Analysis for WWF found that industry
proposals for assessing the risks of a spill in the Arctic were inaccurate, describing it as “imagineering, not
engineering.”xlvii

39. For example, Cairn Energy’s oil spill response plan contains little detail on how Cairn would control a
blow-out in deep water; it mentions capping the well but does not specify exactly what capping equipment
will be used and how.xlviii The plan claims that its operations meet various design standards and requirements
for oil well controlxlix However, the lack of detail makes it difficult to ascertain which standards Cairn has
actually met and to what extent. It also omits critical technical information including the exact BOP (Blow
Out Preventer) design, the number of centralisers (which help during cementing operations to provide a constant
space around the casing rather than having the casing lying against the borehole wall) that will be used, and
the precise formation of cement slurry.l

40. One of the most consistent problems with spill response plans is that oil company assumptions used to
plan for worst case scenarios do not in fact reflect the worst case. For example, Cairn outlines a worst case
spill of 5,000 barrels a day for 37 days.li The Macondo well, in contrast, released around 60,000 barrels a day
for 84 days.

41. Shell’s spill plan for the Alaskan Beaufort Sea claims that oil would only “be released to a relatively
small area on the water,” even though US regulators have estimated some of the wells it wants to drill in 2012
could gush at a rate of over 60,000 barrels a day.lii

42. Cairn’s estimates for how effective the clean-up will be are wildly optimistic. Cairn claims it can clean
8,793 barrels of oil a day. Professor Richard Steiner challenged Cairn’s over-optimistic assumptions about oil
to water ratio at the surface and emulsification, and concluded that a more realistic figure would be 650 barrels
a day.liii

43. Some of the diagrams from the spill plan, described by Shell as “the best oil-spill response plan anywhere
in the world,”liv are graphic illustrations of the inadequacy of the industry’s preparations. Its description of
“the physical removal of oil and oiled debris on beaches” is as follows:

 

44. Cairn’s plan includes proposals that a “section of oiled ice can be cut out and allow the ice to thaw in a
heated warehouse and then separating the oil from its water”.lv The company offers absolutely no proof that
auguring for oil under ice actually works or that oiled ice can be successfully located and cut out, how it would
be transported, or where the warehouse would be situated.
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Relief wells, capping and containment

45. Relief wells and capping and containment systems are a key element of the industry’s oil spill response
plans. Yet oil companies appear to have done little credible or detailed work to estimate how long it would
take to drill a relief well in Arctic conditions. Cairn’s plan estimates 34 days to drill a relief well for any well
in Greenland, despite the wells being of greatly varying depths and hundreds of miles apart. Tellingly, Cairn
admits that this figure is drawn from another large operator’s relief well plan for the Arctic, rather than being
based on Cairn’s specific Arctic projects.lvi

46. Cairn’s estimate also seems to be extremely optimistic; working on a best, not worst case scenario. BP
took over 80 days to drill a relief well which finally stopped oil flowing from the Macondo well in the Gulf
of Mexico. The company were forced to stop several times due to poor weather conditions. The potentially
extreme Arctic weather conditions also could delay the drilling of a relief well.

47. Most significantly of all, if a blow-out were to happen at the end of the drilling season, it is in fact
unlikely a relief well could be drilled before the ice encroaches, and it would be extremely unlikely that it
would be possible to drill a relief well once ice was present over the drill site. This could leave oil gushing
from the wellhead under the ice for up to seven months over winter, until drilling could resume again in
the Spring.

48. Oil companies also often cite capping and containment systems as the other means by which they would
deal with a spill, but provide little detail, or evidence of how these would work in Arctic conditions. For
example Cairn’s plan fails to specify what capping equipment will be used and how, and whether it has been
tested in Arctic conditions.

49. Shell are developing a “containment structure” to cap a ruptured well, yet they have so far refused to
release information on how, where and when it will be built and it has not been tested in-situlvii while similar
constructions used by BP during Deepwater Horizon were notably unsuccessful. The International Association
of Oil and Gas Producers recently announced a four year research project to improve techniques to respond to
oil spills in ice.lviii This acknowledges the unique challenges that operating in Arctic conditions presents,
including—“prolonged periods of darkness, extreme cold, distant infrastructure, presence of sea ice offshore
and a higher cost of doing business.” Each oil company will contribute around $2.4 million to fund the
research, yet this is dwarfed by the $4 billion that Shell has already invested in its Alaskan exploratory
drilling programme.

Cleaning up an oil spill

50. The Arctic Ocean is a unique operating environment—its remote location, extreme climate and dynamic
sea ice make containing and cleaning up an oil spill extremely difficult and in some cases arguably impossible.

51. The basis of Shell’s clean-up plan for Alaska depends on getting large amounts of material on-site very
rapidly and assumes that the necessary infrastructure already exists in Alaska to do this. This is far from the
case. BP’s response to the Gulf of Mexico spill needed 6,500 vessels, tens of thousands of staff and the costs
lead to one of the world’s wealthiest and best resourced companies having a near-death experience.lix A similar
sized response would be impossible in the Arctic. The US Coast Guard has admitted that almost no
infrastructure exists in the region, with Admiral Robert Papp, Jr. saying that, “there is nothing up there to
operate from at present...no way we could deploy several thousand people as we did in the Deepwater Horizon
spill.”lx The USA currently has only one operational ice-breakerlxi and the nearest town to Shell’s drill sites
was described by the US Coast Guard as having “limited access and no ability to support large-scale
operations.”lxii It concluded that these logistical problems created a “significant impediment not only to oil
spill response but to search and rescue.”lxiii It is tempting to conclude that oil companies imagine that a spill
in the Arctic would be “out of sight and out of mind”—and that for this reason they will not have to mount a
clean-up operation of the scale needed to deal with the Deepwater Horizon disaster.

The problem of ice

52. The USGS conclude that “there is no comprehensive method for clean-up of spilled oil in sea ice”
and that recovery systems normally used to collect oil faced “severe limitations” due to extreme conditions
in Alaska.lxiv

53. Similarly, according to a senior official at a Canadian firm that specializes in oil-spill response “there is
really no solution or method today that we’re aware of that can actually recover [spilt] oil from the Arctic.”lxv

54. Cairn admits that any clean-up response will grind to a halt during the freezing Arctic winter: “during
ice conditions the response may be limited to monitoring the spill with recovery operations resuming once the
thaw is complete.”lxvi

55. Shell note that “as these [ice] conditions develop, the efficiency of physical containment and recovery
tactics will be reduced.” The company goes so far as to say that “all physical removal tactics will cease” if
conditions deteriorate too far because “it may be impractical and unsafe to access the oiled zone because of its
movement and extensive ridging and rafting of the ice.”lxvii



cobber Pack: U PL: CWE1 [O] Processed: [27-07-2012 14:14] Job: 018374 Unit: PG09

Environmental Audit Committee: Evidence Ev 151

56. The presence of ice not only renders conventional oil spill techniques ineffective, the moving ice presents
unique challenges to spill response.

57. Moving ice floes can trap spilt oil as they move over the drill site, and then float up to a thousand miles
from the source of the spill during the course of the winter. Each floe would then have to be tracked and the
oil recovered—yet there is no currently no method of remotely detecting oil trapped under ice. The oil would
remain under the ice until the Spring, when as the floes thawed, the still highly toxic oil would be released
into the environment at the beginning of the breeding season for many species.lxviii The potential trans-boundary
issues from ice impacting on several different national territories have not yet been considered.

58. The oil industry seeks to allay fears with assurances that drilling only takes place in open water. However,
Shell’s plan for the Beaufort Sea admits, “ice incursions can occur at any time” during the summer drilling
season.lxix Moreover, the company is currently lobbying to reverse a restriction on its drilling operations which
would see them cease 38 days before ice-encroachment. Given that Shell itself recognizes the impracticality
of dealing with an oil spill once sea-ice has formed, it is difficult to see how they can justify this position.

59. Article 234 of UNCLOS (below) clearly recognises the serious hazards to the protection of the marine
environment posed by sea ice and the duty of Coastal States to put measures in place to prevent and reduce
harm from potentially damaging activities within their EEZs. It says—“Coastal States have the right to adopt
and enforce non-discriminatory laws and regulations for the prevention, reduction and control of marine
pollution from vessels in ice-covered areas within the limits of the exclusive economic zone, where particularly
severe climatic conditions and the presence of ice covering such areas for most of the year create obstructions
or exceptional hazards to navigation, and pollution of the marine environment could cause major harm to or
irreversible disturbance of the ecological balance. Such laws and regulations shall have due regard to navigation
and the protection and preservation of the marine environment based on the best available scientific evidence.”

Mechanical recovery

60. It is widely acknowledged that mechanically recovering oil using booms and skimmers would not be
effective if ice cover is more than 25%.lxx Other research has suggested that 10% ice coverage will render
booms ineffective.lxxi Even if conditions are ideal, oil companies estimate, at best, that only 10–20% of the oil
could actually be removed.lxxii In most spill scenarios in the Arctic, offshore recovery will almost certainly not
be anywhere that high.lxxiii For example, only 9% of oil was recovered from the Exxon Valdez spill. In addition,
low temperatures cause the oil to solidify and make it very difficult, if not impossible to pump.lxxiv

Dispersants

61. The long-term eco-toxicological impacts of chemical dispersants are not well understood, and the
inefficacy of dispersants in the Gulf of Mexico in dispersing the oil was widely reported.lxxv Oil spill dispersants
do not actually reduce the total amount of oil entering the environment, but change the properties of the oil,
and therefore the oil’s fate and potential effects.lxxvi The US National Research Council notes that—“the
mechanisms of both acute and sub-lethal toxicity from exposure to dispersed oil are not sufficiently
understood,” and that there are “many important, unanswered questions about how dispersed oil might be...
passed through the food chain.”lxxvii Worryingly, Cairn Energy’s plan recommended using dispersants near the
shore in certain circumstances even though most countries to do not permit this.

62. The increased viscosity of the oil due to low Arctic temperatures can render dispersants less effective
than in other environments, and the presence of sea-ice can inhibit mixing of the dispersant in water.lxxviii

In-situ burning

63. In-situ burning cannot take place if ice cover is more than one third.lxxix This is because the equipment,
such as herders and booms, which is needed to ensure a high enough concentration of oil for in situ burning
to take place, is only effective when the ice cover is below these levels. The oil also has to be of a minimum
thickness to ignite, and has to be ignited within two to three days.lxxx Dealing with the resulting residues and
keeping wildlife away from the burn are both serious challenges.lxxxi

64. The side-effects of burning significant quantities of oil in the Arctic are unknown. The in situ burning
guidelines for Alaska admit that “the potential effects of in situ burning in the marine environment and in
inland and upland areas are not well known or understood, and will vary depending on the specifics of each
accident”. It goes on to say that “potential ecological impacts of in situ burning have not been extensively
discussed or studied”.lxxxii

65. Shell claims that by using in-situ burning they could recover 90% of oil spilled. This is a remarkable
assumption when you consider that the USGS estimateslxxxiii recovery levels of 1–20% in the Arctic. Only about
3% of oil was ever recovered after Deepwater Horizon, whilst the figure for Exxon Valdez was around 9%.

66. Cairn Energy’s plan to use in-situ burning as part of a spill response is hampered by the fact that some
of the equipment that would be used for in situ burning has never been tested, nor approved for use in
Greenland or by the Greenland government.
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Economics of Arctic Oil

67. In a period of rapid economic growth in emerging economies (particularly China, India and Latin
America), characterised by growing awareness of resource constraints, there has been a strong assumption that
there is significant oil (and gas) available for extraction in the Arctic, based on preliminary studies conducted
by the United States Geographical Survey (USGS).lxxxiv

68. The USGS concluded that about 30% of the world’s undiscovered gas and 13% of the world’s
undiscovered oil may be found in the area north of the Arctic Circle, mostly offshore under less than 500
meters of water. This estimate for total undiscovered oil and gas in the Arctic exceeds the total discovered
amount of Arctic oil and oil equivalent natural gas (240 billion barrels)—which constitutes almost 10% of the
world’s known conventional petroleum resources.

69. The published information contained in this survey however contains one significant caveat: “No
economic considerations are included in these initial estimates; results are presented without reference to costs
of exploration and development, which will be important in many of the assessed areas”. However, without a
consideration of the potential cost of exploiting this resource, the public discourse has neglected the potential
alternatives to chasing supply, with a presumption that extraction will inevitably proceed, regardless of cost.

70. Unpublished but available information including costs for exploiting this resource, also from the USGS,
suggests a potentially different outcome, at least in the East Greenland Rift Basins—a region in the Arctic
considered particularly promising for oil and gas extraction, with an estimated resource of 7.5 billion barrels.
The reportlxxxv concludes extraction costs could be very high—from $100–$300 per barrel, implying that a
high average oil price would be required. If the average oil price was $100 per barrel, only 2.5 billion barrels
of oil could be commercially extracted, with a 50% probability of success. Even with an average oil price of
$300 a barrel, only 4.1 billion barrels could be expected to be extracted, again with only a 50% chance of
success. The high costs, as well as a high risk of failure, are significant deterrents to investment in the region,
especially in the context of the potentially extremely high costs of responding to a major spill in the Arctic.
Additionally there is the risk is of high cost, stranded assets, created by the development of alternatives to very
highly priced oil, such as ultra-efficient internal combustion engines, hybrid and ultimately electric vehicles
charged from renewable resources.

Going Beyond Oil

71. To protect the Arctic from rising temperatures and the threat from oil drilling we need to end our fossil
fuel dependence and make a shift to clean and reliable technology which is safe, tried and reliable. The USGS
(United States Geological Service) estimate that the Arctic may hold around 90 billion barrels of oil, enough
to meet global oil consumption for just three years. This fact starkly illustrates the need to reduce our
dependence on oil from an energy security perspective alone.

72. Later this year the European Commission will publish proposals on European car efficiency targets. It is
these targets that will be the key driver for introduction of new technologies that will kick start a wholesale
shift towards a low-carbon transport system.

73. Greenpeace is calling for a European car efficiency target of at least 60gCO2/km for cars and 100gCO2/
km for vans by 2025. We are also asking the European Commission to reconsider the 2020 targets set in the
existing legislation, in particular for vans.

74. The latest data shows that the EU’s van standard would achieve less than a 20% reduction in CO2

emissions from new vans between 2010 and 2020. With such a standard, the EU would do too little to drive
technology improvements in the sector, and miss an important opportunity to reduce its oil consumption and
CO2 emissions. In our view, an average of 120gCO2/km (not 147gCO2/km as currently planned) can and
should be achieved by 2020.

75. A car standard of 95gCO2/km would achieve more than a 30% reduction between 2010 and 2020.
However, recent developments indicate that faster reductions are possible, and EU research recommends a
target in the range of 70–90gCO2/km.lxxxvi Greenpeace believes that average CO2 emissions should be reduced
to no more than 80gCO2/km by 2020. The UK government must champion strong new European car
efficiency laws.

Fisheries

76. Once a de facto marine reserve protected by permanent sea ice, the Arctic Ocean is not only becoming
accessible to the oil industry but also to industrial-scale fishing fleets. Arctic and sub-Arctic waters are among
the most biologically productive in the world. The EU is of high relevance as an importer for the Arctic
nations’ fish catches, with the UK a major importer of fish from both Canada and Iceland.lxxxvii

77. At present, industrial activities in the Arctic Ocean are limited by the sea ice that exists for most or all
of the year. Climate change is changing all this, with both the melting of the sea ice and changes in ocean
currents which causes changes in sea temperatures, leading to fish stocks changing their distribution. It’s
predicted that the North East Atlantic cod stock, the last of the big global cod stocks, will move North and
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East due to ocean changes.lxxxviii Unsurprisingly with the opening up of these previously unexploited waters,
the Barents whitefish fleet is already venturing further north than it ever has before.

78. In June 2010, the Greenpeace ship, Esperanza, documented this northward creep, encountering ten
Russian trawlers at almost 80 degrees north on the northern west coast of Svalbard. Cod trawlers such as these
drag their heavy gear across the seabed causing extensive damage to vulnerable marine habitats such as cold
water corals and sponge fields. Such damage is known to have occurred further south in areas such as along
the Egga Ridge and the sponge fields located on the Tromsø Bank. The marine habitats north of Svalbard are
not well understood and poorly mapped and so it is not known what impact such fishing will have on the
fragile and interlinked ecosystems of the Arctic Ocean. The Greenpeace expedition conducted a series of
seabed surveys in the region using a drop camera and ROV and discovered that the seabed was not the lifeless
muddy bottom suggested by some, but home to a myriad of marine life including sea urchins, sea stars, sea
anemones, soft corals, sea squirts, tube worms, sponges, haddock, cod, red fish and shrimps.lxxxix

79. Spurred on by concerns over the impacts of climate change on fishing in the region, the North Pacific
Fisheries Management Council made the sensible decision in February 2009 to establish a moratorium on
commercial fishing in a vast zone off Alaska’s northern coast. This move was applauded by Greenpeace, and
will help give marine life in the Chukchi and Beaufort Seas a much better chance of surviving the loss of sea
ice and the increasing ocean acidification that are predicted for Arctic waters in the coming decades.

80. The need to adopt a precautionary approach to the management of fish stocks and the wider marine
environment of the Arctic Ocean, especially in the context of limited knowledge and huge uncertainty is
widespread within the scientific community. In a speech earlier this year, Sir David Attenborough voiced his
concern about polar fish stocks, warning that unless fishing levels are closely monitored and controlled the fish
species found in Arctic and Antarctic waters might end up overfished in the same way as other stocks have
been including the Clyde herring and the cod stocks that were once abundant over the Newfoundland Banks.xc

81. Currently the Pew Environment Group’s Oceans North campaign is collecting signatures from scientists
to an open letter urging Arctic governments to develop an international agreement to address fisheries in the
central Arctic Ocean. At present, as is the case with most of the high seas, there are virtually no measures in
place to protect the Arctic Ocean’s marine biodiversity.

82. The Parliamentary Office of Science and Technology has summarised the situation succinctly: “Arctic
fisheries management is currently fragmented, being based on bilateral arrangements between Arctic states and
Regional Fisheries Management Organisations (RFMOs), which include the North East Atlantic Fisheries
Commission. Large parts of the Arctic Ocean, however, are not covered by RFMOs because they have not
been needed to date. As Arctic marine ecosystems change, if fish stocks migrate out of their current
geographical regions into high seas areas or territorial seas beyond current RFMO coverage, inadequate fish
stock management and overfishing may result.” xci

83. The recent and unresolved mackerel conflict in the North Atlantic is a clear example of lack of
international mechanisms to resolve conflicts over highly migratory fish stocks even among states that normally
cooperate very well.xcii

Shipping

84. As the decline in Arctic sea ice causes historically closed routes such as the Northwest and Northeast
Passages to open up, serious questions arise regarding security and safety. New access to shipping routes brings
with it the increasing risk of environmental degradation caused by these activities. Poor mapping, insufficient
search and rescue capacity and the fact that there are virtually no resources to deal with any form of spill mean
that the opening up of these routes are now putting the Arctic Ocean, its wildlife and the people who depend
on them at risk.

85. Fuel oil spills and industrial accidents are one obvious cause for concern. The Arctic Ocean is both
hazardous to shipping and highly sensitive to a range of harmful substances arising from vessels operating in
these waters. It is clear from studies and experience that the effects of oil spills in a high-latitude, cold ocean
environment last much longer and are far worse than in other areas. As indicated earlier, oil spill cleanup is
rarely effective but in the Arctic conditions any clean-up attempt at all will be impossible for much of the year
due to extreme darkness, temperature and solid or broken ice conditions.

86. In spite of the Arctic Council’s Search and Rescue agreement,xciii there is as yet no effective search and
rescue system for the Northern Sea Route, so all arrangements need to be done on a vessel by vessel basis.
Weather is challenging and will often delay passage. Icebreaker support is often needed and expensive. Poor
mapping of the hydrographic conditions adds to the risks and there is a clear need for better navigational charts.

87. These problems need to be addressed in a comprehensive manner and Greenpeace together with various
other environmental NGOs including the Antarctic and Southern Ocean Coalition (ASOC) and WWF supports
the development and introduction of a mandatory Polar Code through the International Maritime Organisation
(IMO) that addresses all forms of potential impact from all vessels operating in polar waters and ensures that
the highest possible environmental standards are applied.
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88. Greenpeace welcomes the heavy fuel ban that has been implemented in parts of Svalbard and would like
to see such a ban expanded to cover more parts of the Arctic. Further information on the scope of the code
can be found in the joint NGO briefing “Proposals for provisions for inclusion in an environmental protection
chapter of the mandatory polar code”.xciv

Science

89. Research to date has demonstrated the huge intrinsic value of the Arctic as a unique set of ecosystems
as well as its importance as an indicator of impending and ongoing global change, including that resulting
from climate change and ocean acidification as a consequence of rising atmospheric CO2 concentrations. Arctic
research nonetheless remains logistically highly complex and resource intensive, relying as it does on limited
access and infrastructure. All observations, measurements and samples collected in such a challenging
environment are therefore extremely valuable in terms of building knowledge and understanding of ecosystem
structures and dynamics, material and energy flows and the human impacts already realised or projected to
occur and it is vital that governments maintain strong support for scientific programmes in the Arctic.

90. Although once considered a relatively pristine and inaccessible region, retreating ice has, as documented
above, made possible a rapid increase in human activities in the Arctic which have the potential to cause
substantial impacts on wildlife and habitats, including freight shipping, fishing and the exploration and
exploitation of oil and seabed mineral resources. Despite what is known about the Arctic, these human
developments are inevitably occurring against a background of incomplete scientific description and
understanding of the species and natural systems which may ultimately be impacted. The collection of further
baseline data should therefore be a priority, and perhaps be accelerated over the coming decade, in order to
inform the subsequent detection of impacts and long-term trends in the quality of the Arctic environment.

91. Recognising the logistical complexities and restrictions in suitable research ship time which are frequent
limitations in the planning and conduct of research in the Arctic, Greenpeace has in recent years made its
vessels available as research platforms for a number of institutions and university research groups, thereby
assisting in the collection of data relating to glacier movement and to sea ice thickness and structure, among
others. One of the more intensive pieces of such collaborative work involved logistical and scientific support
for a major programme of field research into impacts of ocean acidification conducted in the Kongsfjord
(Svalbard) in the Arctic summer of 2011 by the German marine institute IFM-GEOMAR.20xcv This research,
focused on impacts on planktonic organisms exposed to a range of projected future CO2 concentrations, has
already made a fundamental contribution to understanding of the responses of these organisms within an
environment that is anticipated to be among the most susceptible to early acidification. The samples collected
are also expected to underpin numerous other lines of research in the coming years.

92. Contribution to such research programmes by an organisation such as Greenpeace, though positive, is
reliant on considerable allocation of very limited funds and as such can only ever be part of the solution to
support on-going research in the Arctic. It is therefore vital that national governments, including the UK,
continue to recognise the central importance of Arctic research to the documentation and prediction of regional
and global change and to support such research institutionally and financially well in to the future.

Arctic Governance

93. At present, resource management and environmental protection in the Arctic is almost exclusively
determined by the group of Arctic nations, often in the interests of extractive industries, and with very little in
the way of binding multilateral rules to ensure stability or enforce minimum standards. Much of the region
falls under the national jurisdiction of one of eight Arctic nations (Canada, Russia, Greenland, the US, Norway,
Sweden, Finland and Iceland), all of whom apply their own regulatory control regimes affecting activities
within their borders, territorial waters and continental shelves.

94. The Arctic Council, which describes itself as a “high-level intergovernmental forum to promote co-
operation, co-ordination and interaction among the Arctic States”xcvi draws up and issues guidance on some
elements of environmental protection (for example on regulating offshore oil and gas activities), but this
guidance has as yet no “hard” legal status and is not necessarily followed by the Arctic nations or companies
operating within the Arctic. For example, neither Cairn nor Greenland followed the guidance in making its
spill response plan publicly available for scrutiny. In 2011, the first legally binding agreement of the Arctic
council was signed (on Search and Rescue), which marks a potential new direction for the Arctic Council to
become an active decision-making body. Presently there is a new agreement being negotiated on emergency
prevention, preparedness and response with a planned signing at the next ministerial meeting in 2013. This
new direction would entail enhanced influence and responsibility of permanent participants and observer states
on issues concerning the entire Arctic Ocean. Clearly given the scale and importance of the issues that need to
be addressed, and in order that it remains relevant, the Arctic Council must evolve.

95. The only part of the region currently subject to some form of international jurisdiction is the part of the
Arctic Ocean around the North Pole, which falls under the regime of the high seas under the United Nations
Convention on the Law of the Sea (UNCLOS). However, with no Implementing Agreement under UNCLOS
to apply basic standards of marine protection to the high seas, there is in reality a governance vacuum which
20 ???
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is likely to become more acute as the ice melts and it becomes more accessible. Moreover, the continental
shelf region around the North Pole is now also subject to territorial claims by a number of the surrounding
Arctic nations, meaning that the jurisdictional status of the Arctic Ocean is even more confused.

96. Under UNCLOS each coastal state has a 12-nautical mile territorial sea and an Exclusive Economic
Zone (EEZ) from 12 to 200 nautical miles offshore. Beyond 200 nautical miles, coastal States may claim rights
over an “extended continental shelf”. Several Arctic States have already indicated their interest in extending
their continental shelf up to and including the North Pole, raising the stakes for future conflict over the region.
Other state territorial claims are ongoing and will be submitted in the coming years, with disputes expected
across several boundaries.

97. Article 123 of UNCLOS addresses the cooperation of States bordering enclosed or semi-enclosed seas
and requires co-operation and coordination by those states.

98. Given the current situation as outlined above it is clear that the high seas of the Arctic Ocean would
benefit from the development of a new multi-lateral governance system that would protect the Arctic Ocean
environment and ecosystems and the people that depend on them.

99. Whilst the Arctic nations seek to extend and consolidate their authority, non-Arctic countries are trying
to find alternative ways to gain influence, either through private sector players (for example, through
independent oil companies such as BP securing exploration and extraction rights in Arctic countries), by
proposing some form of quasi-protective/military role (for example NATO), or through arguing for observer
status at the Arctic Council (for example, China and the EU). Such diplomatic encroachments have so far been
met with hostility by the Arctic nations, who see no reason to allow other countries to establish a bridge-head
in determining the region’s future. This increases international tensions, but also creates some dynamism in the
dialogue around future governance arrangements. The UK, which is already an observer on the Arctic Council,
has an active interest in the activities of international oil companies based in London, and arguably has
neglected its interests in the fishing and shipping sectors as they relate to the region, could have a significant
diplomatic role to play in securing a stable, multi-lateral governance regime for this highly contested and
vulnerable area.

Arctic Governance: A multi-lateral approach

100. This current system of Arctic governance is ill-designed to secure protection of this unique ecosystem,
reduce tensions, and manage the competing range of regional and global interests at stake. There are both
global and local imperatives for facilitating a more ordered multinational approach. Greenpeace believes that an
integrated, multilateral agreement is needed to address the various inter-connected challenges facing the Arctic.

101. A more open and inclusive dialogue about the risks of resource exploitation to the local environment,
including local cultures and livelihoods, is clearly desirable, along with an exploration of other potential futures
not focused exclusively on the need to access oil, fish, minerals and new transport routes as quickly and
cheaply as possible.

102. At the same time, an international discussion should take place about the legitimate interests of the
wider global community in protecting the Arctic environment, addressing climate change, and ensuring the
sustainable management of scare resources.

103. In each of the areas of significant potential tension, some form of international co-operation, including
binding rules, is needed to secure an outcome which is to the benefit of Arctic peoples and the wider global
community. Specifically, Greenpeace believes that:

— International agreement is needed to ensure the conservation and sustainable management of
high seas marine biodiversity, including around the North Pole.

— International agreement is needed to secure a moratorium on oil exploration and production in
the waters of the Arctic Ocean, since this activity is demonstrably unsafe.

— International agreement is needed to ensure the safe and sustainable management of shipping
routes in the Arctic.

— Measures need to be adopted to ensure that Arctic fish stocks are managed on a precautionary
and ecosystem basis and associated impacts on the wider environment are taken into account.

104. International fora do exist which could arguably deliver an outcome around each of these issues (via
the UN General Assembly, the Arctic Council, the IMO, the Polar Bear Treaty ); and given the urgency of the
current crisis, the UK should seek every opportunity to secure progress through these. However, given the
inter-related nature of each issue, and the common tensions and challenges which will arise in each case, there
is also a strong case for seeking a unifying framework for such agreements, through a single international
agreement or a treaty system covering the future of the Arctic region as a whole.

UK’s approach

105. The lack of a unifying vision, along with competing or non-aligned interests of different government
departments, has so far led to an incoherent approach to UK engagement in the Arctic.
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106. For example, shipping and resource extraction are viewed as opportunities to promote British business
interests (for example of UK oil companies), without any clear attempt to assess how this interacts with the
UK’s advocacy of efforts to address dangerous climate change, protect ecosystems or promote advances of
scientific understanding in the Arctic as exemplified by the work of the BASresearch station in Ny Ålesund
on Svalbard.

107. The UK’s lags behind other EU permanent observers on the Arctic Council, such as Germany and
France, who are already much more proactively engaged in thinking across the range of issues. For example,
France has appointed a senior representative on the Polar regions, whilst Germany is engaging with non-littoral
states to build alliances. To our knowledge, the only active diplomacy that the UK has undertaken at a senior
level is in supporting BP’s ill-fated efforts to secure a deal to drill in the Arctic with Russian oil giant Rosneft.
Freedom of Information Requests have revealed active engagement on this issue, and shown the limited
thinking currently taking place about the risks of Arctic drilling, and the implications for climate change, of a
continued “resource race” in the region.

An alternative approach

108. There are a number of ways through which the UK could promote a more rounded agenda for the
Arctic, which recognised its full range of strategic interests, above and beyond those of international oil
companies based in the UK.

109. Firstly, Greenpeace would like the Government to enter into a dialogue with civil society about the
principles it adopts in its interactions in the Arctic. A number of UK NGOs have proposed a set of draft
principles which could provide a starting point for this dialogue. xcvii We would like an opportunity to engage
in a cross-Whitehall discussion of their merits, and are actively pursuing this.

110. Secondly, the UK should actively pursue environmentally ambitious agreements to address the issues
identified above, where we believe international agreement and co-operation are needed to secure the future of
the Arctic. This includes ensuring that negotiations begin on:

— A new Implementing Agreement under UNCLOS which would fill the current governance gap
with regards to the conservation and sustainable use of marine biodiversity on the high-seas.
Such an agreement has been supported by the EU for a number of years, with the UK
government being an early champion of this approach. The demand for a new Implementing
Agreement under UNCLOS is currently included in paragraph 80 of the zero outcomes draft
for Rio.xcviii The UK government should play an active role in supporting this outcome at Rio,
not only as a huge step forward in biodiversity protection for the Arctic Ocean, but for the
whole of the high seas.

— Adopting a precautionary approach to the management of Arctic fish stocks that takes into
account the impacts on the wider ecosystem and exploring the options for achieving this.

— Securing binding rules on offshore oil and gas regulation under the auspices of the Arctic
Council (which we believe should apply a moratorium to offshore drilling); and

— Leading the development of an international agreement to regulate polar shipping through the
IMO;

111. Thirdly we would like the UK to review its current position and explore options for securing and
integrating the various agreements outlined above, taking into consideration the experience gained from our
involvement in the protection and management of Antarctica and the Southern Ocean. While there are clear
differences between the two poles, there are also clear parallels. As with the Antarctic, a visionary approach
needs to be adopted with respect to the Arctic environment that enshrines the ecosystem and precautionary
approaches. Securing peace and enabling science must be founding principles of future Arctic policy. What
happens in the Arctic is of consequence to us all, and the highest level of international cooperation is required
in order to protect the region for this and future generations.
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15 February 2012

Written evidence submitted by the Natural Environment Research Council

Introduction

1. The Natural Environment Research Council (NERC) is one of the UK’s seven Research Councils. It funds
and carries out impartial scientific research in the sciences of the environment and trains the next generation
of independent environmental scientists. Details of NERC’s research centres, marine delivery partners and
research programmes are available at www.nerc.ac.uk.

2. This response is based on input from NERC Swindon Office, the British Antarctic Survey (BAS), the
National Oceanography Centre (NOC) and Plymouth Marine Laboratory (PML).

NERC Support for Research Relevant to Protecting the Arctic

3. NERC supports national capability for long term monitoring and modelling, time-limited coordinated
strategic research programmes and smaller responsive curiosity driven research projects of relevance to
protecting the Arctic. A key strategic investment is the £15 million five-year (2011–15) NERC Arctic Research
Programme.21 The overarching aim of this programme is: “To improve our capability to predict changes in
21 For more details see: http://www.arctic.ac.uk/nerc_arctic_programme.php
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the Arctic, particularly over timescales of months to decades, including regional impacts and the potential for
feedbacks on the global Earth System.”

4. The £15 million Arctic Programme will focus on four linked scientific objectives:

— Understanding and attributing the current rapid changes in the Arctic.

— Quantifying processes leading to Arctic methane and carbon dioxide release.

— Reducing uncertainty in Arctic climate and associated regional biogeochemistry (C and N
cycling) predictions.

— Assessing the likely risks of sub-marine hazards (tsunami) associated with rapid Arctic
climate change.

5. Deliverables from the £15 million Arctic programme will include:

— New or improved models for atmospheric/ocean sea-ice process studies.

— Improved characterisation of Arctic processes.

— Improved capabilities for predicting changes in the Arctic.

— Interpretation of current Arctic climate change and its implications for policymakers and
Arctic communities.

6. In addition, NERC has established an Arctic Office to support UK Arctic researchers in establishing links
to international collaborators and in accessing polar infrastructure and logistical support, including:

— polar research ships22 and aircraft23 operated by the British Antarctic Survey (BAS);

— the UK NERC Arctic Station at Ny-Alesund at Svalbard; and

— Arctic stations and facilities in Arctiv Rim nations.24

7. The RRS James Clark Ross in the Arctic for about 60–70 days per annum and over the next two years a
NERC-BAS Twin Otter25 and the UK Met Office Facilities for Airborne Atmospheric Measurement26 aircraft
will carry out atmospheric research in the Arctic. Through international barter arrangements will Norway,
NERC will also have access to a new Norwegian ice vessel that is currently being built.

Responses to Questions

Q1. How the effects of global warming might open up the region to commercial opportunities, and how the
UK in taking advantage of these might ensure that the region’s environment is protected

8. The reduction in sea ice in the summer, and warming conditions, are likely to provide opportunities for
the oil and gas industry, shipping and, to a lesser extent, for fishing in the Arctic. Increased development in
the north itself will provide additional commercial opportunities.

9. Decreasing levels of summer sea ice are already enabling limited commercial shipping activity to take
place in Arctic waters, dramatically shortening the sea passage from Europe to the Pacific Ocean and markets
such as China and Japan. It is feasible that full navigation for non-ice strengthened ships will be possible for
several months each summer by the middle part of this century though year on year variability in sea-ice
distribution will influence the open access period and there will always be some degree of risk from individual
pieces of ice. For ships with some form of ice protection the available sailing season will be greatly extended,
though much depends upon the willingness of Arctic nations to supply ice-breaker and search and rescue cover
“out of season”.

10. Ice-free summers will lead to major changes in Arctic ecosystems over time, with new species taking
advantage of the high summer light levels in the upper layers of the oceans. Plankton production has increased
in recent years due to a longer growing season with more open water and this would potentially support larger
fisheries if nutrient levels are sufficient. However, the presence of freshwater in surface layers over much of
the Arctic Ocean will more likely limit nutrient upwelling from depth and riverine nutrient inputs will only
support nutrient hotspots nearshore to river mouths so the Arctic Ocean will likely overall remain nutrient-
poor, limiting future fisheries.

11. Where fishery increase does occur it will, in some instances, be through increased abundance of existing
species; in other cases it will be mobile species migrating northward from neighbouring seas. Arctic States
will doubtless seek to exploit any new stocks and are unlikely to permit foreign vessels including UK and EU
vessels, from fishing within their 200-mile exclusive economic zones, unless large licensing fees are paid.

12. Arctic tourism by ship is likely to grow in the coming years. As an island nation used to dealing with
difficult maritime conditions, the UK might take advantage by leading the way in servicing aspects of these
commercial opportunities. For example, The UK has a number of leading oil spill response companies (eg Oil
22 http://www.arctic.ac.uk/uk_facilities/ships.php
23 http://www.arctic.ac.uk/uk_facilities/aircraft.php
24 http://www.arctic.ac.uk/international/index.php
25 http://www.antarctica.ac.uk/living_and_working/aircraft_and_vehicles/aircraft/twin_otter.php
26 http://www.faam.ac.uk/
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Spill Response Ltd), search and rescue teams (eg International Maritime Rescue Federation) and
communication companies (eg Iridium’s Europe/Middle East/Africa office is in UK). In addition, tourist ships
are also likely to be a growing industry in the Arctic and the UK is a player in this area.

13. UK expertise in ship design, efficient propulsion systems, hull coatings and human factors is capable of
providing a strong contribution to safe navigation in Arctic waters. The Royal Navy through submarine
activities have extensive operational expertise in the region, albeit mostly not in the public domain. UK
scientific expertise is capable of performing valuable advisory roles to Arctic nations. It is important to note
that science and engineering standards in Arctic nations are already at an advanced level, with experts from
Canada, Russia, Norway, Greenland and the United States very active in addressing environmental and
engineering challenges for extended Arctic operations, but UK also has some expertise in polar-relevant
technologies that could be valuable for Arctic activities.

14. UK university alumni and UK Professional Bodies and Learned Societies (IMarEST, IMechE, SUT etc)
have an extensive international membership who will be operating in the Arctic. Methods of safe working,
professional standards, and training materials can be developed and “exported” to the region through these
international, though UK-rooted, bodies. The International Maritime Organisation (IMO) is developing an
Arctic Shipping Code and the UK—as a significant contributor to IMO—has the ability to influence the
development of an effective code that could ensure safe transits of the shipping routes and protection for
the environment.

15. The environment needs to be considered to ensure commercial use of the Arctic is sustainable. The UK
plays a key role in world-wide environmental monitoring and assessment, this knowledge resource provides
an opportunity to protect the Arctic environment. UK scientific expertise in ecosystem assessment,
oceanography, marine spatial planning, MetOcean services, offshore survey and deepwater engineering can all
be utilised by private or public sector bodies to ensure safe, healthy and clean ocean conditions are maintained.
Increased training in Arctic conditions and development of long-range facilities would provide the UK with a
key investment in how the region’s environment is protected.

16. The UK can encourage Arctic States to ensure that they operate to the highest environmental standards
in developing the region. Most of the commercial vessels operating in the Arctic are likely to be insured by
UK based firms—an opportunity therefore for UK to exert influence in relation to care of the environment.
The physical UK presence is likely to be limited—geopolitical developments in marine spatial planning and
seabed claims would suggest that Arctic States will claim and vigorously police the majority of marine space
in the Arctic. There will be very limited areas of “High Seas” within which to operate. Any UK-flagged vessels
operating in the region must be seen as exemplars of best working practices.

17. At present there is some disconnect between industry and the science base in the UK. The key issues
are that the Arctic environment is very poorly understood, long term data series are very sparse and it is highly
likely that there will be surprises and tipping points (abrupt irreversible changes in the environment). The
NERC Arctic Research Programme, which aims to improve capabilities for predicting changes in the Arctic,
as well as understanding the implications of Arctic climate change for policy-makers, is an excellent start but
much more monitoring and research is required to reduce the levels of uncertainty and hence risk. Much of
the necessary research can and should be done through international collaboration but this still requires the UK
to invest in the relevant programmes.

Q2. What the consequences will be of unrestricted development in the Arctic

18. Unrestricted development of the Arctic would result in substantial damage, some irreversible, to the
environment and to biodiversity, shortening the longevity of commercial exploitation and potentially disrupting
important earth system processes. There will certainly be examples of localised heavy impacts related to
mining, oil and gas exploration, human and industrial waste and pollution among others. The burning of heavy
marine oil (the use of which has been banned in the Southern Ocean of Antarctica) by large numbers of
transiting commercial vessels would lead to increased atmospheric pollution, black carbon, etc. The sheer size
of the Arctic region and relatively undeveloped nature of the surrounding coastline means that although in
many respects it is a pristine area, human impact will take a while to fully overwhelm the area.

19. Oil spills present one of the greatest threats, as spills underneath ice will be particularly difficult to clean.
The cold waters, even in summer months, are places where bio-remediation acts at a much slower pace than
in warm tropical waters. The impacts of even a modest spill would be felt for many years. In view of this
particular risk, it is essential that any companies developing oil resources in the Arctic operate to exemplary
standards, with close availability of a full suite of emergency clean-up equipment. Methods of clean up of oil
spills under ice are not proven, and one of the key lessons from Deep Water Horizon is that the dispersants
can cause significant environmental damage.

20. Establishing Arctic sea routes will likely require building of support infrastructure along the routes,
bringing new localised sources of pollution and needing land transport links which are likely to have to deal
with melting permafrost and changing hydrology on a vast scale—particularly in Siberia.
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21. Increased population in the region will lead to gradual build up of the full range of anthropogenic
impacts, initially on a localised basis. The UK will have limited ability to influence Arctic States in the
development of their internal resources.

22. Some areas will become suitable for some forms of coastal agriculture and fish-farming, potentially
introducing new pollutants and fertiliser run-off into the Arctic.

23. Threats to biodiversity include:

— shipping and resource use could cause disturbance, pollution and transfer of alien species;

— increased development causing land/maritime-use changes, limiting available environment for
organisms or restricting migratory routes;

— potential new fishing grounds if exploited unsustainably will result in a loss of the fish stocks.
Areas of the Arctic could currently be acting as an area for respite for some North Atlantic and
North Pacific species, therefore increased fishing pressure could have implication for fisheries
further south;

— migrating species may bring in increased levels of pollutants; and

— as the climate warms many species distributions may shift northwards; unrestricted development
in the Arctic could prevent these natural shifts and thereby threaten biodiversity further south.

24. Threats to earth system processes include:

— increased pollution could result in changing aerosol patterns which will influence clouds,
weather and climate;

— increased pollution in the north will not be restricted to the north and will likely flow southwards
thereby increasing pollution of the major earth land-masses;

— eutrophication or changes in land-use/river run-off could result in death of many coastal
marine species;

— alteration in food web (from environmental effects on the primary and secondary producers)
could result in a reduction in fishing stocks and/or change biogeochemical cycles, which in turn
alters weather, climate, etc; and

— a large dome of freshwater in the western Arctic Ocean. If this were to spill out into the
north Atlantic it could cool Europe by slowing down a key ocean current derived from the
Gulf stream.

25. With diminishing sea ice and rising sea level, some of the present infrastructure is under threat owing to
increased coastal erosion.

Q3. How Arctic energy reserves might impact on UK energy security and policy

26. Much depends on the outcome of shale-gas exploitation (“fracking”) in the UK, North America and
continental Europe. If shale gas and coal gas become major sources, the wholesale price of conventional natural
gas will be affected and the expensive development of Arctic resources might take longer to materialise
However offshore crude oil from the Arctic will become an increasingly important contributor to the global
energy supply alongside that already contributed by the Alaskan North Slope and Russian gas supplies.

27. No Arctic energy reserves lie within UK territory, but UK companies will play a major role in exploration
and production, building upon their proven expertise in the North Sea and West of Shetland. Resources in
Canadian, US, Greenland and Norwegian waters are likely to be available to the UK at minimal political or
economic risk.

Q4. How new Arctic shipping routes and fishing grounds might affect UK maritime and fisheries policy

28. The focus of much of our summer trade will shift northwards, with UK-flagged, crewed, insured or
owned ships forming varying portions of the Arctic fleet. It would be prudent to ensure that future classes of
British naval vessels and submarines are fully capable of Arctic operations, with at least some equipment
capable of year-round operations. They may be required to ensure freedom of navigation, search and rescue,
disaster relief or other duties at short notice.

29. Fisheries resources, shipping routes and mineral reserves will fall mostly within the EEZs of Arctic
States, and the UK will need to ensure good relations if access is to be permitted.

Q5. What other UK domestic and foreign policies may potentially impact on the Arctic

30. Possible further devolution, or full independence, for Scotland, Wales and Northern Ireland could have
an impact on the UK’s relationship with the Arctic. Even without further devolution, ports and harbours, ship
repair facilities and maritime sector jobs may relocate to Scotland or Northern Ireland.
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31. UK investment in new build nuclear power stations and renewable energy will reduce our need to
purchase energy from Arctic States. A reformed Common Fisheries Policy may have a positive impact on
fisheries in local waters, potentially reducing our requirements for resources from the Arctic.

Q6. How the Government might use its place on the Arctic Council to influence resource exploitation and
help steer development in the region along a more sustainable path. And what other opportunities exist for
the UK to influence politics in the region to ensure sustainable development of the region

32. The UK can use its position on the Arctic Council, Intergovernmental Oceanographic Commission and
other international bodies to work towards the widest possible implementation of our high-level vision of
“clean, healthy, safe and biologically productive oceans and seas”.

33. The UK can play an important role through environmental research, by understanding many of the
processes, and incorporating them into models to produce high quality projections of the future trajectory of
many parameters in the Arctic. Government sponsors of Hadley Centre could commission the Centre to answer
scientific questions about future Arctic change, to create a stronger evidence base to influence politics.

34. The Arctic must not be treated as being isolated, there are wider impacts of Arctic changes that will
affect many parts of the northern hemisphere and hence affect energy and food security of a significant
population around the world.

15 February 2012

Written evidence submitted by WWF-UK

WWF is a leading global conservation organisation, employing over 5,000 staff in more than 100 countries
and with more than five million supporters across the world.

The WWF Global Arctic Programme has coordinated WWF’s work in the Arctic since 1992. We work
through our offices in six Arctic countries, with experts in circumpolar issues like governance, climate change,
oil and gas, shipping and species.

Summary
— Declining Arctic sea ice is opening the Arctic to commercial pressures including offshore oil and

gas development, increased shipping and fisheries.

— Although not an Arctic nation, the UK has significant interests in the region, and the opportunity
exists now to strengthen the UK’s role in the international stewardship of the region.

— This includes providing scientific, technical and policy expertise and capacity and sharing best
practice across the Arctic Council’s working groups and at IMO Polar Code negotiations.

— The UK Government should develop a clear and transparent policy on UK activity in the Arctic, to
provide a framework for the comprehensive protection of the region from the effects of climate
change and unrestricted development.

— To keep within the internationally agreed goal of limiting average global warming to 2°C, the vast
majority of fossil fuel reserves need to remain in the ground. The UK and EU can greatly reduce
their demand for oil and gas by a concerted drive towards a low-carbon economy. Not only would
this deliver on our existing climate change goals, it would also reduce pressures to exploit the Arctic.

1. How the effects of global warming might open up the region to commercial opportunities, and how the UK
in taking advantage of these might ensure that the region’s environment is protected

1.1 The Arctic has warmed at about twice the rate of the global average over the past few decades27 with
much of the Arctic reaching temperatures above 0°C in summer. As a result, climate change is already de-
stabilising important arctic systems, including sea ice, the Greenland Ice Sheet, mountain glaciers and aspects
of the arctic carbon cycle including methane release from soils, permafrost, lakes and wetlands. The impact of
these changes on the Arctic’s physical and biological systems and people is large, has global implications, and
is predicted to grow.

1.2 The Arctic is predicted to be virtually free of summer sea ice within a generation.28 Sea ice extent has
decreased sharply in all seasons, with summer sea ice declining most dramatically—beyond the projections of
IPCC 2007. Nearly 40% of the sea ice area that was present in the 1970s was lost by 2007, the record low
year for summer sea ice extent (with 2011 the second lowest), and ice-free conditions existed in 2008 in both
the Northeast and Northwest passages for the first time on record. Thicker multi-year ice declined in extent by
42% or 1.5 million km2 between 2004 and 2008—meaning that arctic sea ice is becoming increasingly
vulnerable to melting, opening the Arctic region and in particular the Arctic ocean to commercial pressures.27

27 Sommerkorn, M and Hassol, S J (Eds). Arctic Climate Feedbacks: Global Implications. WWF International Arctic Programme,
Oslo, 2009. 97 pp.

28 Wang, M, and J E Overland (2009). A sea ice free summer Arctic within 30 years?, Geophys. Res. Lett., 36, L07502, doi:10.1029/
2009GL037820.
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1.3 Arctic change is unequivocal and has affected the Arctic earlier than predicted. A return to previous
Arctic conditions is unlikely.29

1.4 Commercial opportunities resulting from the loss of Arctic summer sea ice may include:

— development of new oil and gas reserves. These may be located in remote offshore frontiers
with harsh environmental conditions, lack of infrastructure, and poorly understood ecosystems
that may be highly vulnerable to disturbance;

— increase in volume of shipping and new shipping routes, with the inherent risks of ships
operating in ice infested and poorly-charted waters; and

— expansion of commercial fisheries in the absence of sound knowledge of Arctic marine
environments, including areas of ocean that were previously ice—covered.

1.5 The UK is recognised as one of the non-Arctic nations with the greatest interests in the Arctic (including
science, shipping, insurance, and mineral resource activities). As such, it has an important role to play in the
international stewardship of the region: by promoting resilience-based ecosystem management, by sharing or
establishing best practices for industry and by promoting sound marine governance. Although the governance
of the Arctic is the primary responsibility of Arctic nations, the UK Government has a legitimate interest in
the protection of the region. This includes oversight of the activities of British companies operating in the area.

1.6 Any commercial/economic benefits to the “opening up” of the Arctic must be balanced against the risks
to the Arctic people and environment. In its dealings with the Arctic, the UK must adopt a precautionary
approach in the absence of comprehensive scientific understanding of how development (such as oil and gas)
might affect the region.

1.7 As a first step, the UK Government should develop a clear and transparent policy on UK activity in the
Arctic, which will help to protect the region from the effects of climate change, and unrestricted development.
WWF-UK, working with a number of other environmental NGOs, has developed a set of nine Principles to
inform the development of a UK Arctic Policy (attached at Appendix 1).

1.8 A changing Arctic also means changing management and conservation needs. In order to adapt policies,
planning and management to best support arctic ecosystem resilience, WWF has developed Rapid Assessment
of Circum-Arctic Ecosystem Resilience (RACER),30 a new tool for identifying and mapping places of
conservation importance throughout the Arctic. RACER locates sources of ecological strength and durability
(ecosystem resilience) and looks ahead to how they will persist in a climate-altered future. It involves a two-
stage process: i.) mapping (principally by remote sensing) the current location of land and sea features which
have high productivity and diversity and ii.) testing whether they will continue as sources of region-wide
resilience against climate models.

1.9 The RACER methodology therefore looks ahead to anticipate the impact of change and the future
capacity of ecosystems to adapt, rather than concentrating only on what is vulnerable now. This allows us to
focus conservation and management techniques on where they will have the most benefit for the continued
functioning of arctic ecosystems, including the ecological services people receive from them.

1.101 WWF welcomes the consideration, support and endorsement by the UK Government of RACER as a
key planning tool for Arctic conservation.

2. What the consequences will be of unrestricted development in the Arctic

2.1 Oil exploration and production in “frontier” Arctic offshore regions comes with a high risk to the
environment, wildlife and to some local peoples who depend on a clean and healthy marine ecosystem for
their subsistence livelihoods.

2.2 The risks associated with offshore oil exploration elsewhere are exacerbated by the polar conditions
including extreme cold, extended seasons of darkness, storms and fog, varying forms and extent of ice for
most of the year, remoteness and minimal infrastructure. All of these affect access and working conditions and
increase the risk of spills occurring as well as posing significant constraints on oil spill response capability. In
addition, petroleum hydrocarbons persist longer at low temperatures, increasing the susceptibility of Arctic
wildlife to long-term cumulative impacts from these substances.

2.3 The impact of a major oil spill in the Arctic can be severe and long-term. For example, the 1989 Exxon
Valdez oil tanker spill resulted in:

— 1,300 miles of shoreline contaminated with oil;

— the mortality of 250,000 seabirds, nearly 4,000 sea otters, 300 harbour seals, 250 bald eagles
and more than 20 orcas;

— billions of salmon and herring eggs destroyed;
29 Richter-Menge, J, and J E Overland (Eds.), 2010: Arctic Report Card 2010, http://www.arctic.noaa.gov/reportcard.
30 http://wwf.panda.org/what_we_do/where_we_work/arctic/news/racer/
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— $20 billion in subsistence harvest losses;

— $19 million in lost visitor spending the year following the spill; and

— at least $286.8 million in losses to local fishermen.

2.4 A report by WWF in 2009 highlighted that more than two decades after the Exxon Valdez disaster (and
the extensive clean-up operation which involved more that 10,000 personnel and 100 aircraft), oil is still found
on many beaches and intertidal zones in Prince William Sound, and up to 450 miles beyond31 and continued
to harm local wildlife, commercial fishing activities, coastal community cultures and the recreation and tourism
industries. In 2003, scientists estimated that more than 80,000 litres of oil remained on the beaches of Prince
William Sound. Oil that seeped deep into the mussel beds and boulder beaches may continue to pollute the
area for decades to come, as subsurface oil can remain unweathered and toxic for years before winter storms
or foraging animals reintroduce it into the environment.

2.5 Despite the catastrophic and long-term impacts of this spill on Alaska’s people and marine resources,
WWF concluded that oil companies and governments have made little progress in quickly and efficiently
responding to oil spills in the Arctic region. WWF predicts that, were it to happen again today, a spill the size
of the Exxon Valdez disaster would likely prove equally as devastating.

2.6 Subsequently, WWF examined the capacity to respond to oil spills under Arctic conditions,32 in light
of a report by the US Department of the Interior, Minerals Management Service (MMS). WWF concluded that
despite some progress, significant gaps remain in the availability of effective oil spill response tools for the
Arctic. The key findings included:

— The inability to detect oil spilled in and under ice in the most common arctic conditions remains
a major technical challenge, even with the use of Ground Penetrating Radar;

— Oil spill thickness mapping (using multispectral aerial imagery combined with infrared
detection) requires additional testing in arctic conditions;

— Mechanical response equipment has very low effectiveness in waters with more than 30% ice
coverage in the spill area;

— In situ burning is limited to thick, pooled oil (most oils spread out thinly very rapidly on water).
Emulsified (containing water) oils are very difficult to burn;

— Dispersants do not remove oil from the sea—rather they spread it through the water column.

2.7 Environmental conditions in the Arctic can result in periods where it is impossible to respond to an
offshore oil spill. In 2011, WWF-Canada undertook an analysis to quantify the “response gap” (the percentage
of time when no response is possible due to environmental conditions) for Canada’s Arctic offshore, in response
to a report commissioned by the Canadian National Energy Board. The response gap is significant. For example,
during the month of June in the Beaufort Sea an oil spill response is not possible during 66% of the time for
near offshore and 82% for far offshore. A spill response in the Beaufort Sea would not be possible for more
than 50% of the time between June and September. By October, no response would be possible more than four
fifths of the time and no response is possible from November to May. Oil spill response gaps must be calculated
and factored into the assessment of the potential consequences of a blowout or spill at proposed drilling
locations.

2.8 The avoidance of adverse anthropogenic disturbance from development activities such as oil and gas is
particularly important in areas which are important habitats for cetaceans. If an area is particularly biologically
important, the animals may demonstrate site fidelity and not move elsewhere if disturbance occurs, and may
become subject to harm as a result.

2.9 The current level of protection of Arctic cetacean species’ habitat is not sufficient to provide these
species with the buffer that they will need to withstand the rapid changes to their environment that will occur
as a result of global climate change—both directly as the ecosystems in which they live change, and indirectly
as human industrial activities expand.

2.10 Cetaceans are greatly impacted by offshore oil and gas throughout the operational cycle. Cetaceans use
sound to communicate, navigate and feed, and thus the noise produced by offshore oil and gas operations is of
particular concern.

— Offshore Seismic Surveying Noise produced during offshore seismic surveys may physically
harm and/or behaviourally affect cetaceans. Adverse effects may include physical harm to the
ear and associated hearing loss, stress, discomfort, injury, masking of other important sounds,
and behavioural responses.

31 WWF-US (2009). “Lessons Not Learned”. 20 years after the Exxon Valdez Disaster Little has Changed in how we Respond t
Oil Spills in the Arctic. 12pp. At: http://assets.wwf.org.uk/downloads/evos_final_report.pdf

32 Not So Fast: Some Progress in Spill Response, but US Still Ill-Prepared for Arctic Offshore Development (2009). WWF and
Harvey Consulting LLC. 14pp.
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— Construction and Operation of Offshore Platforms and Pipelines and Onshore Structures In the
short term, construction of oil and gas facilities could cause habitat loss for cetaceans, a
particular problem if occurring in a critical habitat of a cetacean species that shows high site
fidelity. Noise and human activity associated with construction and operation could disturb
cetaceans that may be present in the immediate vicinity of these facilities. Construction
activities can also disturb feeding or social behaviours and mask calls from conspecifics or
sounds produced by predators (eg the killer whale). Exploratory drilling generates large volumes
of drilling muds and cuttings that are discharged into the sea, and can have a major ecological
impact on phytoplankton and zooplankton that can pressure the entire ecosystem. Heavier
components of these cuttings and muds are expected to settle to the bottom, while lighter
components may remain suspended, increasing turbidity, and could cause cetaceans to avoid
the area.

— Vessel and aircraft support Offshore exploration, construction, and production operations
require vessel and aircraft support. Cetaceans may be affected by traffic either by noise
disturbance from passing vessels or aircraft or by direct collisions with vessels, which can
be fatal.

— Accidents Accidental chemical spills (eg oil) are anticipated as a result of extracting offshore
oil and gas resources. Marine mammals may be exposed to spilled oil by direct contact,
inhalation, and ingestion, resulting in a variety of lethal and sublethal effects.

2.11 Despite substantial research and monitoring of polar bears in some areas of the Arctic there is a general
lack of knowledge in regards to how the cumulative effects of climate warming, industrial development and
other human activities are likely to interact to influence the status of the world’s polar bear sub-populations.33

The status of polar bear (Ursus maritimus) populations has been assessed at both national (five national
assessments) and international level, and seven of 19 of the World’s polar bear sub-populations are found to
declining in number, with trends in two linked to reductions in sea ice. There is still little or no knowledge on
status and trends for the East Greenland sub-population or the two sub-populations under exclusive Russian
jurisdiction (Laptev Sea and Kara Sea).

2.12 In an effort to address both the individual and cumulative effects of these stressors, the Conservation
of Arctic Flora and Fauna Working Group of the Arctic Council (CAFF) has facilitated the development of a
Circumpolar Polar Bear Monitoring Plan that will provide advice on approaches for the coordinated collection
and synthesis of the data required to effectively manage and mitigate existing threats to polar bear
conservation.34

2.13 Seismic activity from oil and gas exploration can also have a local impact on fish, including damage
to hearing organs, stunning effect, severe tissue damage, increased levels of stress, altered swimming behavior
abandonment of breeding grounds during spawning season and death of fish larvae.35,36,37

2.14 Development activities also have the capacity to alter and change the dynamics of local and indigenous
communities including the migration of a new labour force, and changes to traditional lifestyle and cultures.

3. How Arctic energy reserves might impact on UK energy security and policy

3.1 The UK economy is increasingly exposed to imported fossil fuels, and the associated price risks—
notably for oil and gas. Indeed, the vast majority of recent consumer gas and electricity bill increases has been
driven by the steep rise in the wholesale price of gas. At the same time the UK needs to plan for a transition
to a low carbon economy, in order to meet legally binding targets to cut emissions by at least 80% by 2050,
as required by the Climate Change Act (2008). This will require concerted action to “get us off the fossil fuel
hook”. Similar transformations to energy systems are being considered at EU level, and in many economies
around the world.

3.2 Some are looking to the Arctic as a source of oil and gas. However, oil and gas consumption can be
expected to decrease substantially in the medium term as the UK transitions to a low-carbon economy. UK
energy policy is at a crossroads. Around a quarter of the UK’s ageing power generation capacity is due to close
over the coming decade. To ensure energy security, the UK needs significant investment in new electricity
generation capacity and to reduce demand for electricity. The Committee on Climate Change has made it clear
that UK power generation must essentially be carbon-free by 2030. We have the opportunity to become a
leader in clean, renewable energy. WWF’s Positive Energy38 report demonstrates that renewable sources can
33 Vongraven, D and Richardson, E (2011). Biodiversity—Status and Trends of Polar Bears Arctic Report Card. At:

http://www.arctic.noaa.gov/reportcard/biodiv_polar_bears.html
34 Vongraven, D And Peacock, E (2011). Development of a Pan-Arctic Monitoring Plan for Polar Bears CAFF Monitoring Series

Report No. 1, 2011. 47pp. At: http://alaska.usgs.gov/science/biology/polar_bears/pdfs/Vongraven_Peacock_2011_
PBCircumpolarMonitor.pdf

35 http://www.abc.net.au/science/articles/2003/02/14/784754.htm
36 Popper, A N and Hastings M C (2009). The effects of human-generated sound on fish. Integrative Zoology 2009; 4: 43–52
37 Dalen, J and Mæstad, K (2008) The impact of seismic surveys. Marine Research News No. 5 .20 Institute of Marine Research,

Bergen, Norway. At http://www.imr.no/publikasjoner/andre_publikasjoner/havforskningsnytt/2008/HI_News_5_ENG.pdf/en
38 Banks, J and Molho, N (2011). Positive Energy: how renewable electricity can transform the UK by 2030. WWF. 64 pp. At:

http://www.wwf.org.uk/what_we_do/tackling_climate_change/renewable_energy/?uNewsID=5356
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meet 60% or more of the UK’s electricity demand by 2030, while also displacing oil and gas use elsewhere
through electrification of heat and transport. There is also significant opportunity to reduce UK dependency on
oil through promotion of more efficient conventional vehicles and, over time, a strong shift to electric vehicles
as demonstrated by WWF’s Electric Avenues report.39 It is therefore clear that a focus on renewable energy
to decarbonise the power sector can allow us to significantly reduce dependence on imported fossil fuels from
increasingly high risk drilling environments such as the Arctic while maintaining system security—that is
providing enough electricity at all times to make sure there is never a risk of the “lights going out”.

3.3 At the UN climate change summit in Cancun in December 2010, 194 nations agreed to an objective to
limit the average increase in global temperatures to below 2°C above pre-industrial levels. They also agreed to
review the case for a more ambitious objective to limit warming to 1.5°C, a goal favoured by more than 100
nations including the most vulnerable developing countries and small island states. However, to meet the 2°C
limit no more than 20% of existing fossil fuel reserves can be burnt. Put simply, the world already has far
more fossil fuel “assets” than can be used—it is therefore highly concerning that the fossil fuel industry,
including many companies based in or funded by investors in the UK, is driving forward with efforts to develop
new reserves, especially when located in high risk and environmentally sensitive areas such as the Arctic.

3.4 The UK’s current exposure to high carbon extractive and environmentally unsustainable investments
risks creating a “carbon bubble”40,41 and could pose a systemic risk to our financial system and a threat to
our economic security. A group of leading investors, universities and NGOs has written to the Bank of England
calling for a formal assessment of this systemic risk, and action to address it.42 The global drive to reduce
carbon emissions and the transition to a low carbon economy could mean that billions of pounds of fossil fuel
reserves will rapidly lose value and cause a major problem for investors and pensions.

4. How new Arctic shipping routes and fishing grounds might affect UK maritime and fisheries policy

4.1 Shipping in Arctic waters may pose significant negative impacts through emissions to air, discharges to
sea, oil or hazardous cargo spills, disturbance to wildlife through noise, ship strikes or the introduction of
invasive alien species.

4.2 The UK Government has the opportunity to influence maritime policy—specifically a legally binding
Polar Code (currently being negotiated at IMO, London), to ensure that new Arctic shipping routes can be
sustainably managed, and to ensure that the Code comprehensively addresses all forms of potential impact
from vessels operating in polar waters and ensure that the highest possible environmental standards are applied.

4.3 WWF are involved in the IMO Polar Code discussions and have submitted individually or in
collaboration with other NGOs a large number of recommendations covering the scope of the Code,
environmental protection, infrastructure support and compliance, carriage and handling of oil and garbage, air
emissions and black carbon, underwater noise, ballast water discharge, anti-fouling systems and ship strikes.

4.4 The development of the Polar Code should recognize that there are a number of IMO instruments
providing environmental protection provisions, including MARPOL 73/78, SOLAS, the Ballast Water
Management Convention and the Anti-fouling Systems Convention. The Polar Code should go beyond existing
regulations where appropriate, recognising that polar operations require extra regulation due to unique operating
conditions and environmental sensitivity.

4.5 With the possible opening up of fishing grounds in the Arctic, WWF would seek to promote good
fisheries governance and sustainable fishing practices, which ultimately lead to Marine Stewardship Council
(MSC) certification. Priority fisheries in the Arctic should be managed under a Long-term Management Plan
and harvested without negative long-term impact on the ecosystem. The fisheries should operate under
implementation of a spatial area plan that protects vulnerable (High Conservation Value) marine ecosystems
through the establishment of fishery refuges and other Marine Protected Areas.

5. What other UK domestic and foreign policies may potentially impact on the Arctic

5.1 UK domestic policy on managing the marine environment through the UK Marine & Coastal Access
Act (2009)43 offers a leading global example of how to work towards sustainable resource management.
Integrated marine planning and licencing bringing industry, government and other stakeholders together for
sustainable development may be advocated by the UK Government. Designating a proportion of the Arctic
Seas within Marine Protected Areas (MPAs) will help to prevent over-exploitation in the longer term. Good
governance of the seas including co-operation between different states (through integrated maritime spatial
planning) is essential to ensuring sustainable development of the region.
39 http://www.wwf.org.uk/wwf_articles.cfm?unewsid=4784
40 Leaton, J (2011). Unburnable Carbon—Are the world’s financial markets carrying a carbon bubble? Carbon Tracker Initiative.

33 pp. At http://www.carbontracker.org
41 http://www.guardian.co.uk/environment/2012/jan/19/fossil-fuels-sub-prime-mervyn-king
42 http://www.guardian.co.uk/environment/2012/feb/06/bank-of-england-market-carbon-bubble?newsfeed=true
43 http://www.defra.gov.uk/environment/marine/mca/
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6. How the Government might use its place on the Arctic Council to influence resource exploitation and steer
development in the region towards a more sustainable path. And what other opportunities exist for the UK to
influence politics in the region to ensure sustainable development of the region

6.1 A meeting of UK Arctic Stakeholders (including FCO, MOD, DfT, DEFRA) in 2008 considered the
UK’s role at Arctic Council and concluded that the UK needs to “strengthen its role”, and to better coordinate
its approach in its engagement in the Arctic. UK influence, participation and engagement at Arctic Council is
currently considered to be modest.

6.2 Nevertheless, the UK is well placed to use and make publicly available its scientific, conservation and
technical expertise and capacity across the six Arctic Council working groups covering issues such as climate
change, conservation and ecosystem based management and oil spill prevention, preparedness and response.
The UK has demonstrated it’s commitment to Arctic science by establishing the NERC Arctic Research
Programme, and is recognised as a leading stakeholder in polar science. The UK Government should maintain
and strengthen British science in the Arctic to facilitate an understanding of climate warming on the Arctic
environment, conservation needs for the region, and the implications of a warming Arctic for the global
climate system.

6.3 One current example of how the UK might use its place on the Arctic Council is through close
engagement with and participation in the Task Force established in 2011 to develop an international Instrument
on Arctic marine oil pollution preparedness and response. The UK Government should support the development
of such an International instrument, providing advice and recommendations based on UK expertise. The
overarching aim of the Agreement should be to preserve and protect the unique ecological and cultural
characteristics of the Arctic. The Agreement should embrace the precautionary approach by acknowledging the
lack of information about the Arctic environment, the impacts of industrial activity on the environment, and
the effects of climate change. It should identify and protect ecologically, socially and culturally important areas.
The agreement should address spill prevention, including the use of the best available technologies and best
environmental practices.

APPENDIX 1

UK ARCTIC PRINCIPLES

PRINCIPLES TO INFORM A POLICY STATEMENT ON UK INTERESTS IN THE ARCTIC44

JANUARY 2012

Preamble

The Arctic is one of the largest remaining ecologically intact regions on earth and home to Indigenous
peoples and a unique and diverse ecosystem, which is especially vulnerable to the impacts of climate change.
It also contains significant natural resources (including minerals and fish stocks), which are becoming more
accessible as the ice melts, but whose exploitation carries significant risks, and in the case of fossil fuels, will
drive further climate change.

The UK is recognised as one of the non-Arctic nations with the greatest interests in the Arctic (including
science, shipping, insurance, and mineral resource activities). As such, it has an important role to play in the
international stewardship of the region: by promoting resilience-based ecosystem management, by establishing
best practices for industry and by promoting sound marine governance. Although the governance of the Arctic
is the primary responsibility of Arctic nations, the UK Government has a legitimate interest in the protection
of the region. This includes oversight of the activities of British companies operating in the area, obligations
under multilateral environmental agreements (eg United Nations Convention on the Law of the Sea, Convention
on Biological Diversity, the Convention on Migratory Species), and the wider strategic challenges in the Arctic
for the international community.

Recognising this, we believe the UK should apply a clear set of principles in its dealings with the Arctic,
which will help to protect the region from the ongoing effects of climate change, and help to ensure that its
natural wealth is not exploited at the expense of its Indigenous peoples, environmental security, ecosystems
or wildlife.

UK Vision for the Arctic

An Arctic (including its people, wildlife and ecosystems) safeguarded for the future and shielded from the
damaging effects of rapid change and exploitation through ambitious action to reduce greenhouse gas
emissions, effective international stewardship (including resilience-based ecosystem management), good
governance and responsible business practice—thereby promoting healthy living systems to the benefit of local
peoples and all humanity.
44 These Principles have been developed by a group of UK environmental NGOs (listed above) in consultation with academics

and other individuals with expertise in Arctic issues. The Principles are open to support from all stakeholders, with a view to
finding a common position on the issues the UK Government should reflect in its policy towards the Arctic
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UK Arctic Principles

1. Use our Observer Status at Arctic Council Effectively

The UK’s longstanding interest in Arctic affairs is reflected in its State Observer status to the Arctic Council.
It is recognised that an influential and co-ordinated approach to UK engagement in the region is needed.45

This is particularly relevant today as the Council becomes institutionally stronger, with the creation of a
permanent Secretariat and its capacity to agree legally binding instruments. The UK will respond by using its
position as a State Observer to engage constructively with the Arctic nations, to promote continued international
co-operation and to influence precautionary environmental stewardship and conservation principles over the
Arctic.

2. Limit Climate Warming

The UK also has a legitimate interest in the future of the Arctic because of the global consequences of the
melting Arctic ice. Without urgent action to curb greenhouse gas emissions and address dangerous climate
change, the Arctic region will be severely impacted. The UK will renew its commitment to securing a global
agreement to limit average global temperature rises from pre-industrial levels to as far below 2̊C as possible.
The UK will work to accelerate this transition in the EU and in other international fora. The UK will recognise
and promote the need for a finite Global Carbon Budget.

3. Go Beyond Fossil Fuels

The exploitation of new and remote sources of oil and gas from highly sensitive areas such as the Arctic is
incompatible with the UK’s commitment to reduce its dependence on fossil fuels and limit the damaging effects
of climate change. The UK will aim for a strong and sustained reduction in its fossil fuel dependency in order
to meet its legally binding target to reduce its domestic emissions by at least 80% by 2050. This will require
rapid and significant improvements in energy efficiency, a comprehensive and decisive shift to the use of
renewable sources of energy, more stringent vehicle efficiency standards and uptake of electrical vehicles by
2020 and beyond.

4. Understand and Adapt to Climate Warming

The UK has demonstrated its commitment to Arctic science by establishing the NERC Arctic Research
Programme. The UK will provide scientific and technological expertise and capacity to contribute substantially
towards an understanding of the implications of climate warming on the Arctic environment and associated
ecosystems, and of interactions and potential feedback loops with the global climate system. The UK will also
support efforts to develop adaptation strategies in the region alongside action to reduce climate warming.

5.(a) Regulate Offshore Mineral Activities Effectively

The risks and potential impacts on local ecosystems associated with Arctic offshore oil development are
currently unacceptably high and unmanageable.

Despite these risks, oil and gas development in the Arctic is occurring now, and is predicted to continue to
occur in the near future. During the UK’s strong and sustained reduction in its oil dependency, there remains
the need to reduce these risks and potential impacts.

As such, no new drilling for offshore oil and gas should be authorised or undertaken by UK based companies
in the Arctic until three existing “gaps” are filled: gaps in (i) Knowledge (a comprehensive understanding of
Arctic ecosystems and how they might respond to the effects of oil and gas exploration and climate warming)
(ii) Technology (to reduce the risk of spills and “blow-outs” occurring in the Arctic marine environment, and
to respond effectively to oil spills in ice-infested waters and harsh climatic conditions); and (iii) Governance
(the requirement for a legally binding international instrument on Arctic oil and gas, as well as Arctic-specific
sectoral standards). At present, the knowledge, technology and legal instrument do not exist to fulfil these
conditions.

Existing licensed UK Oil and Gas activity in the Arctic shall adhere to the highest operational standards that
protect local ecosystems from seismic, exploration, production and decommissioning related impacts.

The UK also recognises that there are many areas in the Arctic which are too ecologically sensitive to exploit
oil and gas, regardless of other considerations. Lofoten/Vesteralen (Norway), Bristol Bay, Alaska (USA) and
West Kamchatka Shelf (Russia) have already been identified as such areas. The UK will support the
identification of further areas, in conjunction with local communities, which should be set aside by governments
as permanent “no-go-zones” for oil and gas development.

5.(b) Regulate Onshore Mineral Activities Effectively

The extraction of minerals from onshore deposits have historically produced detrimental impacts on wildlife,
fisheries, ecosystem services, and indigenous communities throughout the Arctic. To minimize or eliminate
45 UK Arctic Stakeholders Meeting , 2008
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these impacts, the UK government will demand onshore extractive activities adhere to the principle of free,
prior, informed consent for indigenous and tribal people as adopted by the United Nations and the World Bank.
Further, the Government will not support mining activities that: (i) destroy or impair anadromous46 or
freshwater fish habitat, such that the sustained genetic diversity and abundance in the watershed is placed at
significant risk; (ii) require water withdrawals that may exceed ecological flow needed for fish and wildlife;
(iii) need active management in perpetuity to avoid environmental contamination or (iv) result in toxic mine
drainage (including acid mine drainage) that cannot be eliminated by proven methods and technology
established at comparable sites and scale.

6. Ensure that Fisheries are Sustainable

All UK fisheries in the Arctic shall be sustainable, harvested with minimum impact, and follow sound
ecosystem-based management approaches.

The UK Government will support the initiative of the US Government to restrict fishing in previously ice-
covered waters until the ecosystems are better understood. The need for broad and precautionary fisheries
management, including the establishment of Marine Protected Areas and marine reserves, should be led and
supported by the UK, to ensure future fishing in the Arctic Ocean can happen in a sustainable and regulated
manner, and not destroy ocean life before it has been identified.

7. Control Shipping Activities

The UK will continue to play an active and influential role in the development of a mandatory Polar Code
for shipping through the International Maritime Organisation (IMO). UK influence will ensure that shipping
operations in the Arctic will be based on a suite of environmentally sound navigational and operational
measures related to construction, design and equipment, operations and planning, environmental protection and
response and action to reduce black carbon emissions, as well as crew training, search and rescue capabilities,
monitoring and information systems, port state control, and compliance for all vessels operating in Arctic
waters.

8. Respect the Rights of Indigenous Peoples

All UK industry activity in the Arctic and UK-government supported policies and programmes that affect
the Arctic must acknowledge and support the rights of indigenous people to make decisions over their future.
These include the rights outlined in “A Circumpolar Inuit Declaration on Sovereignty in the Arctic” and “A
Circumpolar Inuit Declaration on Resource Development Principles in Inuit Nunaat.”

9. Support the Conservation of Migratory Species

In addition to the many important species that depend on the Arctic habitat year round, the Arctic is critically
important for many migratory species, including birds, cetaceans and fish. For example, many birds that breed
in the Arctic spend their winter in the UK or use the UK as a stopover on longer migrations. Our conservation
work in the UK could be seriously undermined by unmanaged exploitation of the Arctic. The UK is a signatory
of the Ramsar Convention on Wetlands, the Convention on Migratory Species and, more specifically the
African Eurasian Migratory Waterbirds Agreement, and should ensure it meets these obligations through
cooperating with Arctic nations to conserve these species and their habitats.

10 February 2012

Written evidence submitted by the UK Government

1. The Government welcomes the opportunity to submit evidence to the Environmental Audit Committee’s
Inquiry on Protecting the Arctic.

2. This written evidence has been co-ordinated and submitted by the Foreign and Commonwealth Office’s
Polar Regions Unit, with contributions from a range of other Government Departments. In order to aid the
Committee in relation to follow-up questions, the lead Department for each policy issue is highlighted at the
end of each section throughout the document and summarised at Annex A.

3. This evidence is divided into three sections: an overview; detailed responses to each of the six questions
posed by the Committee; and annexes providing further detail on the Departments and Ministers responsible
for individual policy areas and the strategies of individual Arctic states.
46 Anadromous fish are those that spend all or part of their adult life in salt water and return to freshwater streams and rivers to

spawn
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Overview

Background

4. The UK is not an Arctic State, but it is a close neighbour with a long history and strong environmental,
political, economic and scientific interests in the region. Events in the Arctic, whether natural or human-
induced, have an impact on the UK, and vice versa.

5. The UK engages actively with the Arctic in a multitude of ways, and many different UK Government
Departments are actively engaged on Arctic policy issues. In summary the key British Government interests in
the region include:

— The protection of the Arctic environment and ecosystem;

— Supporting and encouraging the continued co-operation among the Arctic States, for example
through the Arctic Council;

— Researching the effects of climate change on the Arctic and the Arctic as a barometer for
climate change;

— The potential of the Arctic to strengthen energy security and the sustainable use and safe
extraction of resources;

— The opening up of the Arctic to increase shipping and the issues related to that, including the
development of a new Polar Shipping Code; and

— The study of the region by UK scientists.

Arctic Governance

6. The Governance of the Arctic rests with the sovereign Arctic States (Canada, Denmark, Iceland, Finland,
Norway, Russia, Sweden and the United States), supplemented and complemented by international agreements
and treaties on specific issues. Each of these States has published their own Arctic strategy in recent years,
which all reaffirm their commitment to ongoing co-operation within the Arctic Council, and recognition of the
UN Convention on the Law of the Sea (UNCLOS) or accepting customary international law as a legal
framework for the governance of the Arctic Ocean, including the orderly settlement of claims to continental
shelves. In addition, they collectively confirmed in the Ilulissat Declaration of 28 May 2008 that they remained
committed to the legal framework set out by the international law of the sea.

7. The United Kingdom has been a State Observer to the Arctic Council since its establishment in 1996.
The remit of the Arctic Council is, however, focused on environmental and sustainable development issues.
The Council does not cover specific issues such as security and trade and plays a limited role (mainly in respect
of environmental impacts) on issues such as shipping, energy and fishing. Such issues are, however, covered
by other global institutions and agreements (to each of which the UK is an active party), such as UNCLOS,
the World Trade Organisation, the International Maritime Organization, the UN Food and Agriculture
Organisation and the UN Framework Convention on Climate Change. Other international agreements, such as
the Stockholm Convention on Persistent Organic Pollutants and the Montreal Protocol on Substances that
Deplete the Ozone Layer are also crucial to the protection of the Arctic environment.

Arctic Climate Change

8. The Arctic is one of the most rapidly warming places on earth and the disappearance of summer Arctic
sea ice is entirely possible by the middle of this century. Whilst the UK remains committed to securing an
international agreement to limit the global average temperature rise to below 2C, the temperature rise in some
parts of the high latitudes is likely to be considerably higher than this. The UK is working to gain a better
understanding of the short and long term effects of climate changes in the Arctic and the resulting consequences
for the UK. An iceless Arctic—or further significant reductions in ice coverage—will have a profound influence
on shipping, fisheries, mineral and hydrocarbon exploitation, the environment and European weather.

Arctic Energy

9. The Arctic is widely believed to contain large, untapped hydrocarbon reserves, but further research and
analysis is required to predict with any degree of certainty whether and when extensive mineral exploitation
could happen across the Arctic region. For some time to come, it will remain more economically viable to tap
energy resources elsewhere. However, important and significant development is already taking place in many
regions of the Arctic. This activity is all authorised by the relevant Arctic State.

10. The UK does not have jurisdiction to authorise or permit activities in the region, but wherever possible
is playing an active role in advocating for a well-governed process of mineral exploitation, with transparent
market principles and fair access for British companies.

Arctic Research

11. Through the National Environment Research Council, the Government is investing £15m into a five-year
Arctic Research Programme over the period 2011–2015. The overarching aim of this programme is: “To
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improve our capability to predict changes in the Arctic, particularly over timescales of months to decades,
including regional impacts and the potential for feedbacks on the global Earth System.”

12. The UK’s Arctic programme focuses on four linked scientific objectives:

— Understanding and attributing the current rapid changes in the Arctic.

— Quantifying processes leading to Arctic methane and carbon dioxide release.

— Reducing uncertainty in Arctic climate and associated regional biogeochemistry (C and N
cycling) predictions.

— Assessing the likely risks of sub-marine hazards (tsunami) associated with rapid Arctic
climate change.

13. The likely practical results of this programme will include:

— New or improved models for atmospheric/ocean sea-ice process studies.

— Improved capabilities for predicting changes in the Arctic.

— Interpretation of current Arctic climate change and its implications for policymakers and
Arctic communities.

14. The programme is currently funding nine projects.47 Four other international UK-led projects will be
joining shortly and opportunities for parallel programmes in other Arctic nations and beyond (eg USA, Canada,
Germany, Norway and Sweden) are also under development.

Specific Issues

How the effects of global warming might open up the region to commercial opportunities, and how the UK in
taking advantage of these might ensure that the region’s environment is protected?

Energy and climate change

15. The Government recognises both the contribution that could be made to global and UK energy security
by developing Arctic hydrocarbons resources and the threats posed to the fragile Arctic environment by climate
change and by the development this may allow as remote areas become more accessible. However, given
proper safeguards, we do not believe such development and protection are incompatible.

16. Climate change is already affecting the Arctic, with decreasing sea ice coverage and faster rises in
temperature than elsewhere in the world:

— Arctic sea ice has a seasonal cycle, reaching its maximum extent in March and minimum extent
in September. The rate of decline is currently about 3% per decade for the maximum (March)
extent and about 11–12% per decade for the minimum (September) extent.48 Ice thickness, as
well as extent, is also decreasing and in recent years the region has become dominated by
thinner younger ice, which is more vulnerable to seasonal melt. This leads to more open water
in summer, which absorbs more heat, warming the ocean and further melting the ice.

— Arctic sea ice is expected to continue to decline in line with increasing global temperatures.
The rate of sea ice loss will likely increase if the rate of global temperature rise increases. As
the ice becomes thinner, modelling indicates that the total area of ice may be more variable
year to year as more areas of ice become susceptible to melting completely during the summer.

— Results from climate models suggest that the Arctic could be nearly ice-free49 in late summer
as early as sometime between 2030 to 2050. This is a continuing research topic as there is a
large spread in predictions between the models used by different climate centres, of when such
nearly ice-free conditions will be reached. The model used by the Met Office Hadley Centre
suggests the September sea ice extent could be down to a quarter of its current extent by 2040,
giving virtually ice free conditions.

— Over the past 100 years or so, average temperatures in the Arctic have been increasing at a rate
almost twice that for the rest of the world. The current warming in this region is amplified by
the effects of sea ice melt.

— Modelling work using a range of climate models, including one at the Met Office Hadley
Centre, suggests that the Arctic will continue to warm faster than the global average, at rates
ranging from 0.9 to 1.5ºC per decade.

Shipping routes

17. Climate changes in the Arctic have resulted in increasing global interest in the region. The key focus for
this increasing interest is the region’s economic potential and the potential for new transport routes that will
47 See http://www.arctic.ac.uk/nerc_arctic_programme.php
48 The “ice extent” is defined as the area of ocean covered by sea ice with a concentration of greater than 15%.
49 “Ice-free” Arctic is defined as the state when the central Arctic contains an ice extent less than one million square kilometres

in the month of September.
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shorten global maritime shipping routes significantly, for example when compared to routes through the Suez
and Panama canals.

18. One of the principal effects of climate change on the Arctic will be to make the region more accessible
to shipping. Both the Northwest Passage (through the waters north of Canada and Alaska) and the Northern
Sea Route (through the waters north of Russia) offer significantly shorter travelling distances between Europe
and Asia. The opening of the Northwest Passage and the Northern Sea Route will increase shipping traffic in
the Arctic regions, especially during the summer months.

19. The current assessment is that there is not yet significant UK involvement in shipping in the Arctic
region. We do not believe that many ships flying the UK flag navigate or operate in Arctic waters, nor do we
consider that a significant amount of trade to or from the UK yet passes through Arctic waters.

20. Currently, the Northern Sea Route is more than 50% ice-free for only 20 to 30 days a year, and the
Northwest Passage for a few days a year. Consequently, the Northern Sea Route is navigable by commercial
vessels during the summer, although icebreaker assistance is necessary. The Northwest Passage does not appear
to be consistently navigable yet because of the amount of drifting ice which is present even in the summer.

21. If the Arctic warming trend continues at its current rate, both routes will become consistently navigable
by commercial vessels in the coming decades. Progress will initially be more marked in the Northern Sea
Route, because the warming that melted the ice in the Northwest Passage in recent summers also dislodged
much older, heavy blocks of ice from further north which have drifted into the Passage.

22. The Government’s Climate Change Risk Assessment for the Marine and Fisheries Sector, published on
26 January 2012, states that:

“The projections show more future navigable days for the north-east passage than the north-west
passage. This is key for UK economies as this is the route most relevant for UK markets. The total
number of days assuming 30% ice extent cut off is 180 by the 2080s and as many as 90 days by the
2020s. This is in line with estimates from the Met Office and the Arctic Climate Impact Assessment
(ACIA, 2005). In comparison, the north-west passage is projected to be open up to 120 days of the
year by the 2080s and only 30 days per year (one month) by the 2020s under the same ice cut off
scenario. Under the lowest ice cut off scenario of 5%, the north-east passage is still projected to be
navigable up to 120 days by the 2080s and 30 days by the 2020s. This is relevant when considering
commercial benefits as this will require the lowest ice breaker capability or support, therefore
lowering costs associated with safe transit. Of note is that the central Arctic is considered to be
‘open to navigation’ for 60 days by the 2080s under the 30% cut off scenario. In effect this suggests
that the Arctic could be ice free during the summer months by the 2080s. Such projections have huge
environmental and socio-economic consequences.”50

23. In terms of reducing the length of time spent on existing conventional sea routes, the Government’s
Climate Change Risk Assessment for the Marine and Fisheries Sector concludes that:

“by using the Arctic shipping routes there could be as much as a 40% reduction in shipping
transportation required to service current flow demand for container traffic to Asia. Shorter shipping
routes mean lower fuel costs, savings in terms of CO2 emissions and avoidance of passage fees for
the Suez and Panama canals.”51

24. There will also be an associated traffic increase connected with the ever growing exploration and
extraction operations for both hydrocarbons and gas, which is likely to be a significant feature in any Arctic
considerations. As yet there is no assessment of the likely increase in such traffic, or the extent to which it
may be UK-flagged.

Biodiversity

25. In addition, DEFRA works with the Multilateral Environmental Agreements, in particular the Convention
on Biological Diversity and the Convention on Migratory Species, together with its daughter agreements, the
OSPAR Convention and the Regional Fisheries Management Organisations, to address threats that development
including fisheries activities may pose to species, in particular migratory species, in the Arctic region. Under
the Ospar Convention all Contracting Parties are committed to delivering a well managed ecologically coherent
network of Marine Protected Areas within the Ospar Convention area, which includes parts of the Arctic region.

DECC has policy responsibility for climate change and energy exploitation; DfT and the Maritime
and Coastguard Agency on shipping routes; DEFRA on biodiversity, environmental and fishing
issues; and BIS for the Arctic Research Programme.

50 http://randd.defra.gov.uk/Document.aspx?Document=CCRAfortheMarineandFisheriesSector.pdf
51 http://randd.defra.gov.uk/Document.aspx?Document=CCRAfortheMarineandFisheriesSector.pdf
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What the consequences will be of unrestricted development in the Arctic?

National strategies

26. All development in the Arctic will come under the jurisdiction of one of the Arctic States (or under the
framework provided by UNCLOS if in the high seas area of the Arctic Ocean). Each of the Arctic strategies
published by the eight Arctic States includes references to the promotion of economic and social development
of their northern Arctic regions, whilst ensuring a balance with environmental protection.

27. The regulation of oil and gas activities in the Arctic is, as elsewhere in the world, a matter for the
national authorities in whose jurisdiction they take place. The countries likely to be most affected by the
melting of sea ice in the Arctic—Canada, Denmark (for Greenland), Norway, Russia and the US—already
have sophisticated regulatory systems covering both environmental protection and oil and gas activities. Each
of the eight Arctic states has produced a strategy on how they will approach the full range of Arctic issues.
Information on these strategies is given in Annexes B to I. These strategies are the responsibility of the state
concerned, but have been summarised in this evidence paper to assist the Committee in its inquiry.

28. Given the proximity of Denmark (for Greenland) and Norway to the UK and the concentration of UK
interests in potential hydro-carbon extraction on their continental shelves, this section of the evidence paper
concentrates on those two members of the Arctic Council.

29. Both Denmark and Norway have expressed an extremely strong desire to avoid any unrestricted
development of the Arctic. Their strategic and practical approach is to ensure that high standards of regulation
are applied to any activities that take place on their continental shelves. As influential, highly regulated and
environmentally aware countries, it is very much in their interests to ensure that the existing decision making
processes—such as UNCLOS and the Arctic Council—reflect that strategic and practical approach.

30. While the UK government has no Arctic-specific regulatory expertise, we would, where it is sought, be
willing to provide Arctic countries with advice based on our experience, either bilaterally or through the
Arctic Council.

31. In the meantime, the UK will continue to work closely with all Arctic states to ensure that the perceived
threat of unrestricted development does not materialise in reality. This is not an area for complacency, but nor
is there yet strong evidence of unregulated or unrestricted development in the region.

Fishing

32. The United Kingdom continues to play a leading role in tackling and reducing the global impact of
illegal, unregulated and unreported fishing (IUU). It does so through a combination of measures, including:

— strict controls on its own flagged vessels wherever they may be operating, including the use of
vessel monitoring systems and electronic logbooks;

— stringent port inspection procedures for foreign fishing vessels landing into the UK, particularly
those that have been operating in distant waters such as the Barents Sea;

— verification of catch certificates issued by flag states for fish imported into the UK from third
countries;

— the issue of catch certificates for fish exported from the UK;

— restrictions on access to UK ports for vessels that have been identified as engaging in IUU
fishing; and

— taking an active role in the development of EU negotiating lines in the various regional fisheries
management organisations.

DECC and BIS have policy responsibility for engagement on the regulation of energy exploration;
DEFRA on the consequences for illegal, unregulated and unreported fishing; and FCO on bilateral
relations with Arctic states on their overall Arctic strategies.

How the Arctic energy reserves might impact on UK energy security and policy?

33. Even as we take steps to cut our greenhouse gas emissions and move to a low carbon economy the UK
economy will continue to rely on fossil fuels. We will therefore continue to be dependent on access to
functioning and well-supplied global oil and gas markets for secure supplies of these fuels. The Arctic can
contribute to energy security through its large reserves, helping to replace production lost by the decline in
output from existing oil and gas fields, provided this can be done in a sustainable way.

34. But it is very difficult to be definite about the scale of this contribution due to uncertainties over where
such resources may be located, how rapidly they might be developed and the economics of their production
relative to other sources of oil and gas.
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35. The retreat of sea ice will allow the exploitation of hitherto inaccessible energy resources, both on- and
offshore. The scale of these resources is significant, with the US Geological Survey estimating in July 2008 that:

“The area north of the Arctic Circle has an estimated 90 billion barrels of undiscovered, technically
recoverable oil, 1,670 trillion cubic feet of technically recoverable natural gas, and 44 billion barrels
of technically recoverable natural gas liquids in 25 geologically defined areas thought to have
potential for petroleum.

These resources account for about 22% of the undiscovered technically recoverable resources in the
world. The Arctic accounts for about 13% of the undiscovered oil, 30% of the undiscovered natural
gas, and 20% of the undiscovered natural gas liquids in the world. About 84% of the estimated
resources are expected to occur offshore.”52

36. The potential environmental impact of the development of deep water Arctic reserves must be addressed,
particularly oil spill management in remote locations, and challenges posed by the depth of the water and
extreme climatic conditions. Recent Freedom of Information Act requests on exploration/drilling in the Arctic
demonstrate growing concern from environmentalists.

37. Development of the Arctic’s onshore hydrocarbons has been underway for almost a century in the
Russian Arctic. UK companies such as BG, BP and Shell have decades of experience of Arctic onshore
working, particularly in Russia and Canada.

38. Current discussion is on the development of deepwater offshore Arctic reserves. The UK is a world
leader in offshore drilling regulation and already works closely with Norway on several offshore safety
initiatives through the EU, G20, Oil Spill Response and Advisory Group (OSPRAG), and the Convention for
the Protection of Marine Life. The UK also has extensive academic and commercial research interests.

39. UK companies are well placed to take advantage of any commercial openings due to their technical
expertise in complex deep water drilling. For example, Edinburgh-based energy company Cairn has won
exploration rights in Greenland and plans to invest over £1bn there over the next three years. The largest oil
field in the US is in the Arctic (Prudhoe Bay on the Beaufort Sea), and is operated by BP. BP also has rights
to onshore Arctic oil reserves in its Russian joint venture TNK-BP. Shell also has significant Arctic interests.

40. In developing offshore Arctic reserves we need to: a) recognise that diversity of supply is key to securing
energy security; b) ensure fair access to natural resources in the Arctic; c) push for the highest safety and
environmental standards of extraction and the proper enforcement of those standards; d) ensure indigenous
populations are involved in the decision making process and benefit from development of the Arctic’s resources.

41. Decisions on the commercial viability of particular projects will be a matter for companies to determine
in the light of the various associated costs and regulatory requirements.

42. The UK does not have jurisdiction for authorising or permitting activities in the region, but it does
licence UK companies and has offshore support and supply facilities which could be involved in Arctic offshore
development. However, any drilling operations in the Arctic—deepwater or otherwise—are a matter for the
respective Governments of the Arctic Council, at which the UK has observer status. But we should urge Arctic
states to adopt best environmental and regulatory practice when authorising any exploitation of mineral
resources. The Arctic Council is looking at preventing, preparing for and responding to oil spill responses in
the Arctic.

DECC has policy responsibility for the potential implications of new energy reserves in the UK,
working closely with the FCO and BIS.

How new Arctic shipping routes and fishing grounds might affect UK maritime and fisheries policy?

43. The Government works actively through the International Maritime Organization (IMO) to ensure that
shipping operations in the Arctic, and indeed across the globe, are safe and environmentally sound. The UK
continues to view both the Northwest Passage and the Northern Sea Route as international straits, which should
afford freedom of navigation, and is working with other States with a view to achieving international consensus.
However, these routes will likely remain treacherous; ice clear will not mean ice free and hydrographic survey
is currently inadequate. The UK is taking an active and influential role in the development of the Polar Code
to enhance the suitability of vessels operating in the high latitudes.

44. An increase in shipping in the Arctic has ramifications for navigational safety and environmental
protection. Navigation in Arctic latitudes continues to be hazardous and uncertain, and great care must be taken
to ensure navigational safety. Ships operating in the Arctic environment are exposed to a number of unique
risks. Poor weather conditions and the relative lack of good charts, communication systems and other
navigational aids pose challenges for mariners. Cold temperatures may reduce the effectiveness of numerous
components of the ship. When ice is present, it can impose additional loads on the hull and the propulsion
system.
52 USGS release of 23 July 2008 http://www.usgs.gov/newsroom/article.asp?ID=1980&from=rss_home
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45. The normal environmental regulations contained in the International Convention for the Prevention of
Pollution from Ships (commonly known as MARPOL) apply to ships in Arctic waters. Nonetheless, it is worth
noting that pollutant spills are demonstrably more difficult to deal with in ice conditions, and therefore
prevention is a very high priority.

46. The existing international regimes are robust and we do not consider that it will be necessary or
appropriate to make fundamental changes to them. UNCLOS sets out the general framework for the regulation
of the maritime areas of the Arctic and—in the fields of maritime safety and prevention of pollution
respectively—the International Convention for the Safety of Life at Sea (SOLAS) and MARPOL, both of
which were developed in the forum of the IMO, will continue to regulate shipping operations.

47. However, within this existing framework there is undoubtedly a need for changes to be made to reflect
increased shipping activity in the waters of the Arctic region and the special circumstances which apply there.
Indeed, such work is in progress in the IMO.

48. The IMO’s Guidelines for ships operating in Polar waters contain provisions, over and above those
normally required by the IMO conventions, which are necessary to address the climatic conditions of ice-
covered waters and to meet appropriate standards of maritime safety and pollution prevention. These guidelines
aim to promote the safety of navigation and to prevent pollution from ship operations in ice-covered waters.

49. The next step for the IMO is the development of its Guidelines for ships operating in Polar waters into
a Polar Code. The Government is committed to playing an active and influential role in this work in the IMO.
We envisage that the Polar Code will include both mandatory regulations for SOLAS ships and non-mandatory
guidelines for non-SOLAS vessels.

50. The Government’s overriding principle towards the management of any new fisheries, including in the
Arctic, will continue to be the precautionary and ecosystem approaches, based on best available scientific
information. The Government will continue to work with and through the EU on discussions on sustainable
management of Arctic fishing and fisheries.

51. It is unclear what the effects of climate change and retreating sea-ice in the Arctic will be on fishing and
fishing grounds in the coming years and it is hard to predict the consequences particularly in terms of stock
sizes and movements. It is possible that some stocks could move due to water temperature and other
environmental impacts. This has been witnessed in some sea areas in the world where some warmer water
species have moved to more northerly areas as sea temperatures increase. The unpredictable nature of change
makes the continued insistence in the sustainable utilisation of fisheries resources all the more important. Good
scientific evidence and practical action based on it will be crucial going forward.

DfT and the Maritime and Coastguard Agency have policy responsibility for the policy and practical
implications of new shipping routes. DEFRA has responsibility on the regulation of new fishing
grounds.

What other UK domestic and foreign policies may potentially impact on the Arctic?

52. The UK is committed to a policy of negotiating a global legally binding agreement on climate change.
It is therefore part of action to protect the environment in the Arctic and elsewhere, it is essential that the
world moves quickly to reduce emissions if we are to avoid dangerous climate change.

53. The UN Climate Change Conference in Durban in December that agreed to negotiate by 2015 the global
legally binding framework also confirmed additional action to reduce emissions was needed in the meantime.
We expect countries to deliver the reductions in emissions they have already agreed and to consider what
further action can be taken.

54. As how countries deliver their commitments to reduce their greenhouse gas emissions remains a matter
for them to determine, decisions on whether particular projects in the Arctic go ahead are not directly linked
to the UN climate change process.

55. As an important strategic region in our near neighbourhood, the Arctic is a part of the Government’s
thinking in an extremely wide range of domestic and foreign policy areas. Government Departments are
increasingly turning their attention to this area in considering the potential impact of their policies. The FCO
convenes a regular Cross-Whitehall Arctic Group to bring together key Departments to consider key Arctic
issues.

56. However, at this stage, the key policies with the greatest relation to the Arctic are maritime, climate
change, environmental and energy supply and security issues.

DECC has policy responsibility for climate change, working closely with the Climate Change and
Energy Group in FCO. Other policy responsibilities rest with the Department involved, ie defence
issues with MOD.
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How the Government might use its place on the Arctic Council to influence resource exploitation and steer
development in the region to a more sustainable path. And what other opportunities exist for the UK to
influence politics in the region to ensure sustainable development of the region?

57. The UK will continue to engage constructively with the Arctic Council, as the primary regional forum
for Arctic issues. The UK is, however, a State Observer to the Council, and not a full member (as this status
is only open to the Arctic States themselves). The UK believes that the Arctic Council could benefit from
greater UK and other State Observer participation and exchange of expertise in order to achieve common goals,
especially in terms of scientific collaboration and sustainable management of the Arctic.

58. The Council also does not focus on issues relating to resource exploitation, although it has continued to
focus on related environmental aspects and is currently seeking to agree a legally binding instrument on oil
spill response. The UK has offered to support bringing technical expertise into this process.

59. The UK therefore places great importance on constructive bilateral and multi-lateral co-operation with
each of the Arctic States. The UK has bilateral Memoranda of Understanding on scientific co-operation with
both Canada and Norway, which are particularly effective in promoting UK interests and effective practical
collaboration.

60. The UK is committed to continuing active engagement with the Arctic Council and other international
forums.

The FCO has overall policy responsibility for bilateral and multi-lateral engagement on Arctic issues,
working closely with individual departments on their policy responsibilities.

Annex A

DEPARTMENTAL AND MINISTERIAL RESPONSIBILITIES FOR ARCTIC ISSUES

ISSUE DEPARMENTAL LEAD LEAD MINISTER

Overall Arctic governance and UK’s engagement Foreign & Commonwealth Henry Bellingham MP
with the Arctic states, including: Office (FCO)
— Arctic Council
— UNCLOS
Energy DECC Charles Hendry MP
Climate change DECC (with FCO) Charles Hendry MP (with

Henry Bellingham MP)
Shipping and transportation DfT and Maritime and Mike Penning MP

Coastguard Agency
Environmental protection & fisheries DEFRA Richard Benyon MP
Research BIS (through the Natural David Willetts MP

Environment Research
Council

Trade BIS (with UKTI) Lord Green

Annex B

DENMARK’S ARCTIC STRATEGY

The Kingdom of Denmark’s approach to the Arctic was set out in its 2011–20 Arctic strategy, launched in
summer 2011 as a joint strategy for Denmark, Greenland and The Faroe Islands (ie the constituent parts of the
Kingdom). The nature of the constituent parts, and the relationship between them, already mean that—in
effect—Denmark’s Arctic strategy is a balancing act that covers many of the points of concern in the
Committee’s enquiry.

Both Greenland and the Faroese have home rule. So decisions on development, exploration and exploitation
of resources in Greenland are taken by the Greenland government. But any revenues from such exploration
benefit Denmark too—as they lead to a reduction of the annual block grant from Denmark (and if such revenue
increases to the point at which it matches the value of the block grant, then Greenland could—theoretically—
choose full independence). There is a shared concern on ensuring the environment is protected, and that the
increasing commercial exploitation of resources is managed in such a way as to also manage the societal
changes in Greenland.
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Mineral Resources

On exploitation of mineral resources, the strategy commits the Kingdom to maintain high standards. The
Danish Arctic Strategy sets out the key objectives:

— Greenland will continue the successful licensing policy and strategy of competitive tenders in
the oil and gas sector. Sets of rules will be continually adapted to optimize safety, health,
environment and transparency standards through the use and improvement of best available
techniques and practices. This will include inspiration from other countrieś regulations, not
least the Norwegian NORSOK standards.

— Cooperation will be expanded with authorities in similar areas, including Norway and Canada,
and participation in relevant international fora such as the Arctic Council’s working groups is
to be given high priority.

— The Kingdom will work actively in the IMO or other international fora, for the establishment
of an international liability and compensation convention and a possible international
compensation fund for pollution damage caused by offshore oil exploration and exploitation.

— Terms and conditions for licenses to exploit must be reasonable for both larger and smaller
companies, resilient to fluctuating market conditions as well as simple and easy to administrate
for companies and authorities.

— Mineral sector activities must be conducted responsibly as regards environmental, health and
safety concerns, and an appropriate supervisory body must ensure compliance hereof.

The most advanced oil exploration project currently under way is with Cairn Energy. By the Greenland
Government’s own reckoning, co-operation between Cairn and the authorities is good, with Norwegian
consultants being used to monitor Cairn’s performance to ensure it meets the required safety standards. Cairn
has also signed a co-operation agreement to recruit Greenland labour.

Living Resources

Greenland and the Faroes have separate (to Denmark) fisheries agreements with the EU and currently account
for over 75% of total exports from each.

The Strategy commits the Kingdom to ensure sustainable development of living resources, as well as
continuation on a sustainable basis of hunting for the indigenous communities. The Arctic Strategy sets out that:

— All living resources must be developed and exploited sustainably based on an ecosystem
management that ensures a high return in the long term, and is in compliance with international
obligations, while at the same time the Arctic communities’ rights are defended in support of
the fishing and hunting industry. Management must be based on scientific advice that is founded
on the collection, processing and analysis of data, including from hunters and industry.

— The Kingdom will work internationally for the Arctic indigenous peoples’ right to conduct
hunting and to sell products from seal hunting, as long as it is based on sustainable principles.

— Denmark, Greenland and the Faroe Islands will work to ensure that the utilisation of living
resources, including marine mammals, is founded upon an ecosystem-based management model
that places emphasis on scientific foundation and sustainability.

— Work continuously to ensure regular scientifically based monitoring of living resources in the
Arctic with the involvement of its citizens. The precautionary principle should apply in cases
where there is a lack of adequate knowledge about development in previously ice-covered areas.

— Effective management and control regimes must be pursued to counter illegal, unreported and
unregulated fishery and hunting, and also work for international agreements on potentially
attractive Arctic high seas not yet covered by the conservation and management systems. The
parts of the Danish Realm will work to ensure that in general fishery does not commence where
a conservation and management system is not available.

— The parts of the Danish Realm will work to strengthen international cooperation on scientifically
based management of shared fish stocks and fishery in international waters with a view to
promoting consensus on sustainable management plans and allocation formulas for the benefit
of all relevant parties.

— The parts of the Danish Realm will work towards the introduction of a special regional form
of control for a prudent fishery in large ecosystems in sparsely populated areas where there is
no historical data and where it is particularly challenging to collect data and carry out control.
Methods must be developed for sustainable management in situations of scientific uncertainty,
whereby models are developed that support a learning management system based on the
precautionary principle.
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Maritime Safety

The Arctic Strategy also places emphasis on maritime safety. This is a significant concern given the rise in
traffic—in particular cruise ships—and the vast maritime areas that Denmark, Greenland and The Faroes
collectively have coastguard responsibility over. So the Strategy commits to:

— The Kingdom will promote cooperation with other Arctic states and other key countries with
significant maritime interests in major marine policy issues concerning the Arctic, such as
maritime safety. Cooperation with other Arctic states must support a sustainable maritime
growth, for example by establishing a better knowledge base on navigation in the Arctic.

— The Kingdom will reinforce concrete preventive measures to improve safety of navigation in
the Arctic. In particular this involves endeavours, in cooperation with the other Arctic States,
for adoption by the IMO of a mandatory Polar Code to ensure high safety levels in Greenland
waters, regardless of the

— ships’ nationality and for a requirement that crews have the requisite skills for navigation
in Arctic waters.

— To work for the inclusion of requirements in the polar code under IMO auspices that cruise
ships coordinate their navigations with the emergency services, including other cruise ships,
which could come to the rescue if a maritime incident occurs. The Kingdom will work in the
Arctic Council to gather:

— knowledge of cruise lines’ own safety standards for navigation in order to promote “best
practices” for the navigation of cruise ships in the Arctic, and also consider the need for
increased focus on port State control prior to cruise ships sailing to the Arctic.

— The Kingdom will continue preparing new nautical charts for Greenland to avoid maritime
accidents in Greenland waters and to support mineral resource activities. The Kingdom will
support the surveying of the Greenland waters and cooperation with other coastal states of the
Arctic Ocean within the Arctic Hydrographic Commission. Maritime safety must also be
supported by ensuring the availability of reliable information on weather, sea and ice in
collaboration with other Arctic states, better information about navigation in Greenland waters
and the tightening up of port State control of ships sailing to the Arctic, and finally working
for the international dissemination hereof.

— The Kingdom will work to introduce binding global rules and standards for navigation in the
Arctic and it is a high priority to reach agreement on a global regulation of shipping via the
IMO, cf. Ilulissat Declaration. Should it prove that agreement on global rules cannot be reached,
and in view of the especially vulnerable Arctic environment and the unique challenges of
security, the Kingdom will consider implementing non-discriminatory regional safety and
environmental rules for navigation in the Arctic in consultation with the other Arctic states and
taking into account international law, including the Convention on the Law of the Sea provisions
regarding navigation in ice covered waters.

— The Kingdom will work to strengthen cooperation with neighbouring countries on monitoring,
search and rescue, such as supporting the implementation of the joint Arctic cooperation
agreement on strengthening coordination and data-sharing in relation to search and rescue,
entered into under the auspices of the Arctic Council in May 2011.

— Given the clear correlation between the rise of maritime activity and economic development in
the Arctic, efforts will be strengthened to involve Greenland citizens in tasks within areas of
maritime safety, such as surveying, buoying, and search and rescue at sea, perhaps by
establishing a voluntary coastal rescue service.

— The Kingdom will examine the need for the establishment of new shipping routes, and
implement this to the extent it promotes maritime safety and marine protection. For example,
there is particular need to establish recognized routes in Faroese waters for both cruise ships,
tankers and other vessels with respect to safety and the environment.

Annex C

NORWAY’S ARCTIC STRATEGY

The Norwegian Government strongly opposes unrestricted development of the Arctic; has already
demonstrated strong environmental, climate, and sustainable management credentials in their own Arctic
territories, which they are continuing to build on; and has made it a priority to ensure that similar policies are
implemented in the wider Arctic.

The Norwegian Government use the term High North rather than the Arctic: it is a political concept, rather
than a geographic area. But roughly in geographic terms, the High North covers the Norwegian Sea and land
including islands and archipelagos (eg Svalbard and Jan Mayen) north of the southern boundary of Nordland
county in Norway and eastwards from the Greenland Sea to the Barents and Pechora Sea. Norway has
jurisdiction over for a marine area seven times larger than its land area.
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The Government’s vision for the High North is set out in its High North Strategy (first published in 2006)
and most recently updated in the document “The High North—Visions and Strategies” in November 2011. The
Norwegian government state that “the High North will be Norway’s most important strategic priority area in
the years ahead. The Government will intensify efforts to exercise Norwegian sovereignty and ensure
sustainable management of the rich fisheries and energy reserves in the region, protect the environment,
maintain settlement patterns and promote business development. The Law of the Sea gives Norway jurisdiction
over substantial resources which also mean that Norway has a major responsibility for sound management of
these areas.”

It is in the interests of Norway to ensure that unregulated development of the Arctic does not take place;
and the Norwegian Government has established itself as one of the leaders in ensuring that development in
their own, and the wider Arctic, is well regulated.

Regulation of Oil and Gas Activities

The Norwegian Government has prioritised the safe development of oil and gas resources in their Arctic
waters. Safety standards for petroleum activities on the Norwegian Continental Shelf are high.

The Ministry of Labour/Petroleum Safety Authority (PSA) are responsible for the regulations relating to,
and supervision of, both technical and operational safety, as well as the working environment in the offshore
petroleum activities and certain land facilities. The PSA monitors risk development in the petroleum activities
in several different ways including risk mapping work related to major accidents and working environment.

In the Petroleum White Paper of June 2011, the Government differentiates between normal and acute
discharges to the sea. Acute discharges are spills of oil, chemicals or drilling fluids that are not planned, and
not approved by the Climate and Pollution Agency. Under the Pollution Control Act, the operating companies
are both responsible for and have a duty to establish necessary emergency preparedness to deal with acute
pollution. The great majority of acute discharges in Norway have been small. A total of 452 acute discharges
of crude oil have been reported on the Norwegian Shelf from 2001 to 2009. 439 of these end up in the lowest
category, 0 to 10 tonnes. In 2010 there were 139 acute discharges of oil, of which 132 were less than one cubic
metre (the total volume of all the discharges was 105 cubic metres).

The Government considers oil spill preparedness as important in reducing the consequences of potential
major acute discharges. The Climate and Pollution Agency sets requirements for oil spill preparedness, and the
operating companies are responsible for combating oil spills from petroleum facilities on the seabed or the sea
surface. This responsibility includes strategic management.

The Norwegian Clean Seas Association for Operating Companies (NOFO), on behalf of the operators, is
responsible for strategic and operational management of the oil spill response resources that are used. NOFO
establishes and safeguards oil spill preparedness on the Norwegian Shelf in order to combat oil pollution on
behalf of 25 operating companies, both in open waters, in coastal areas and in the beach zone. Both public and
private sector oil spill resources are combined in the Norwegian preparedness model.

The cooperation between municipal and state oil spill preparedness and NOFO means that Norway’s overall
emergency preparedness resources are available 24/7. The Norwegian Coastal Administration handles the
State’s responsibility for acute preparedness and will supervise oil spill campaigns.

With the expansion of oil and gas activities into environmentally sensitive Arctic areas, in 2003 the
Government set stricter requirements for discharges to sea in the Barents Sea. Petroleum activities were to be
carried out with zero discharges to sea during normal operations, represented by zero discharges to sea of
produced water and drilling fluid/cuttings from drilling operations. This policy was adjusted in the 2011 update
to the management plan for the marine environment in the Barents Sea and the waters off Lofoten. In the
future, regular discharges to sea from the petroleum activities in this management plan area will be regulated
in the same manner as petroleum activities on the other parts of the Norwegian Continental Shelf.

The “High North” strategy states that “the Government will facilitate the sound utilisation of the oil and gas
resources of the High North.” At the national level, Norway is conducting a “knowledge gathering” process to
evaluate potential impacts of petroleum activities before opening for exploration certain environmentally
sensitive Arctic areas such as the Lofoten Islands. At the regional level, the strategy states that Norway will
support negotiating efforts to strengthen oil spill response in the Arctic including a status report to the Arctic
Council ministerial meeting in 2013.

Wider Maritime Management

Norway has put in place management plans to ensure the long term integrated management of their sea areas
and encourage value creation within a framework that maintains the structure, functioning and productivity of
their ecosystems. The High North Strategy states that “climate change, ocean acidification and increasing levels
of activity will all give rise to new challenges for the authorities responsible for environmental and natural
resource management, and they will have to meet new demands for knowledge and adaption. Norway must
therefore develop its knowledge-based environmental and resource management regime. We need to succeed
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in this so that the inevitable processes of change do not cause degradation to important habitats and ecosystems
or depletion of living resources.

The management plan for the Barents Sea-Lofoten area was the first management plan developed for a
Norwegian sea area. It was a ground breaking effort (with significant NGO input) putting the concept of an
integrated ecosystem based management regime into practice and provided the starting point work on integrated
management plans for other Norwegian sea areas. The work has attracted international attention and provided
a model for regional cooperation. Norway and Russia cooperate on long term management strategies for the
shared fish stocks in the Barents Sea based on Norway’s precautionary principle that cumulative environmental
effects must be assessed.

Sound environmental and natural resource management also requires closer cooperation between Arctic
states and with other states and actors that are engaged in activities in the High North. Cooperation within the
framework of the Arctic Council and the further development of cooperation with Russia on fisheries and
marine management in the Barents Sea are of key importance.

Norway has systematically built up centres of expertise that are well placed to develop and disseminate new
knowledge, which forms the essential basis for management of the environment and natural resources. The
Centre for Climate Dynamics at the Bjerkness Centre for Climate Research, the research communities
associated with the University of Tromsø and the Fram Centre, the University of Nordland, CICERO (the
Centre for International Climate and Environmental Research—Oslo) and others put Norway in a good position
to play a prominent role in international research cooperation. Svalbard is a unique platform for national and
international polar research with advanced scientific infrastructure in Ny-Ålesund and the University Centre in
Svalbard. The environment of the High North is very vulnerable and there are serious problems related to
inputs of long range pollutants and to hazardous waste, including nuclear waste, on the Russian side of the
border. The situation has been improved through international cooperation (including UK/Norwegian work at
Andreeva Bay) but a clear focus on these problems must be maintained in the years ahead to ensure that
economic and industrial activity is within safe ecological limits”.

This international cooperation includes UK Norwegian cooperation to decommission the Soviet nuclear
submarine arsenal at Andreeva Bay. The High North strategy states that the Norwegian Government “is seeking
to ensure that Norway is the best steward of the environment” and lists current achievements and future
priorities to achieve this. These include:

— “A Management Plan for the Norwegian Sea and an updated management plan for the marine
environment of the Barents-Lofoten area have been drawn up.

— Jan Mayen and its territorial waters have been protected as a nature reserve and the Bjørnøya
nature reserve has been extended to the 12 nautical mile territorial limit.

— A prohibition on the use of heavy bunker oil by ships sailing in the protected areas of Svalbard
has been introduced.

— The new act relating to the management of biological, geological and landscape diversity (The
Nature Diversity Act) has been passed.

— 5,300 km2 of the seabed has been mapped under the MAREANO programme in the Barents
Sea-Lofoten management plan area.

— The research initiative on the impacts of climate change on fish stocks, ecosystems and
aquaculture has been continued, for example within the framework of a research programme
under the Institute of Marine Research.

— Efforts to build up knowledge on the management of wild living marine resources within
the framework of broad based cooperation programmes involving various institutions have
been intensified.

— A joint Norwegian/Russian report on the status of the environment in the Barents Sea has been
drawn up and work has started on joint environmental monitoring activities.”

Future priorities include:

— “Follow up national targets and international commitments related to the climate and
environment and continue to set high environmental and security standards based on the
precautionary principle, the provisions of the Nature Diversity Act and the Svalbard
Environment Protection Act.

— Continue to play a leading role in developing an integrated ecosystem based marine
management regimes and encourage all countries with jurisdiction over sea areas adjacent to
Norwegian areas to develop integrated management plans.

— Work towards the inclusion of climate change adaptation as a key topic for the Arctic Council
and other cooperation forums in the High North, and towards the development of Arctic climate
change adaptation strategies.

— Establish targeted global and regional cooperation to ensure protection of particularly vulnerable
areas and species.

— Take steps to reduce emissions of short lived climate forcers in the High North.
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— Seek to ensure that knowledge about climate change in the High North is disseminated and
given priority in international climate negotiations.

— Strengthen cooperation with Russia on the marine environment with a view to establishing an
integrated monitoring programme for the Barents Sea.

— Aim to complete mapping of the seabed of the Barents Sea-Lofoten area by 2020.

— Cooperate with Finland on measures for sustainable fisheries and to rebuild the weak salmon
stocks in the Tana river system”.

Annex D

FINLAND’S ARCTIC STRATEGY

Presented to the Parliament in 2010, Finland’s Strategy for the Arctic Region discusses the Arctic policy
from the perspectives of the region’s security, environment, economy, infrastructure, indigenous peoples,
international institutions and the European Union’s Arctic policy. The key points of the Strategy deal with the
utilisation of Finland’s Arctic know-how, research, strengthening of the Arctic Council and development of the
EU’s Arctic policy.

The strategy sets out from the fact that changes in the Arctic region require change in Finnish thinking on
the region’s potential. Much of Finland’s surface is in the subarctic climate zone and Finland is one of the
northernmost countries in the world.

Environment

Environmental issues are at the heart of the Finnish approach. Climate change and its consequences, along
with increased shipping and use of natural resources in the Arctic are listed as main environmental threats.
Objectives are to draw attention to the special features of the environmental problems in the Arctic Region,
including in international climate change negotiations and formulation of EU positions. A special issue is
nuclear safety, especially in the Kola Peninsula.

Economy and Arctic know-how

Finland sees the Arctic Region as having considerable economic potential that could be of benefit to Finland.
Increased shipping and exploitation of natural resources in the region provide Finland with an opportunity to
make use of its Arctic know-how. This applies especially to winter shipping and ship building. Finland sees
also that close relations with and knowledge of Russia is a competitive advantage.

Indigenous People

The indigenous Sami people habit Finland’s Northern parts. A core element of the Finnish approach is to
ensure the participation of indigenous people in the handling of Arctic affairs, including securing funding for
the efficient participation and enhanced role of indigenous people in the work of the Arctic Council and the
Barents Euro-Arctic Council.

International Cooperation and the EU

Finns see the Arctic Council as the primary forum for Arctic matters. As Finland does not have a coast line
in North, they stress the inclusiveness of the Council. Finland also stresses the need for more EU attention to
the Arctic Region and the use of the Northern Dimension and its Arctic Window. Finland stresses the role of
the EU’s interregional and cross-border cooperation.

Locally in Finland, The Advisory Board on Arctic Affairs, appointed by the Government, plays the central
role in following up the Strategy’s goals. Finland’s Ambassador for Arctic issues is Mr Hannu Halinen.

Annex E

ICELAND’S ARCTIC STRATEGY

This text is drawn from the Icelandic Government’s website

Iceland’s Arctic policy encompasses the following twelve principles aimed at securing Icelandic interests
with regard to the effects of climate change, environmental issues, natural resources, navigation and social
development as well as strengthening relations and cooperation with other States and stakeholders on the issues
facing the region:

Promoting and strengthening the Arctic Council as the most important consultative forum on Arctic
issues and working towards having international decisions on Arctic issues made there.

Securing Iceland’s position as a coastal State within the Arctic region as regards influencing its
development as well as international decisions on regional issues on the basis of legal, economic,
ecological and geographical arguments. This will among other things be based on the fact that since
the northern part of the Icelandic Exclusive Economic Zone falls within the Arctic and extends to
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the Greenland Sea adjoining the Arctic Ocean, Iceland has both territory and rights to sea areas north
of the Arctic Circle. The Government shall in parallel develop the arguments which support this
objective, in cooperation with relevant institutions.

Promoting understanding of the fact that the Arctic region extends both to the North Pole area proper
and the part of the North Atlantic Ocean which is closely connected to it. The Arctic should not be
limited to a narrow geographical definition but rather be viewed as an extensive area when it comes
to ecological, economic, political and security matters.

Resolving differences that relate to the Arctic on the basis of the United Nations Convention on the
Law of the Sea. The Convention establishes a legal framework for ocean affairs and contains, inter
alia, provisions on navigation, fisheries, exploitation of oil, gas and other natural resources on the
continental shelf, maritime delimitation, ocean pollution prevention, marine scientific research and
dispute settlement applicable to all sea areas, including the Arctic region.

Strengthening and increasing cooperation with the Faroe Islands and Greenland with the aim of
promoting the interests and political position of the three countries.

Supporting the rights of indigenous peoples in the Arctic in close cooperation with indigenous
organisations and supporting their direct involvement in decisions on regional issues.

Building on agreements and promoting cooperation with other States and stakeholders on issues
relating to Icelandic interests in the Arctic region.

To use all available means to prevent human-induced climate change and its effects in order to
improve the wellbeing of Arctic residents and their communities. Iceland will concentrate its efforts
fully on ensuring that increased economic activity in the Arctic region will contribute to sustainable
utilisation of resources and observe responsible handling of the fragile ecosystem and the
conservation of biota. Furthermore, to contribute to the preservation of the unique culture and way
of life of indigenous peoples which has developed in the Arctic region.

Safeguarding broadly defined security interests in the Arctic region through civilian means and
working against any kind of militarisation of the Arctic. Iceland’s cooperation with other States
should be strengthened on the protection of research, observation capabilities, search and rescue, as
well as pollution prevention in the Arctic region, inter alia to protect Icelandic interests in the areas
of environmental protection, social wellbeing and sustainable use of natural resources.

Developing further trade relations between States in the Arctic region and thereby laying the
groundwork for Icelanders to compete for the opportunities created as a result of increased economic
activity in the Arctic region.

Advancing Icelanders’ knowledge of Arctic issues and promoting Iceland abroad as a venue for
meetings, conferences and discussions on the Arctic region. Institutions, research centres and
educational establishments in Iceland working on Arctic issues should be promoted and strengthen
in cooperation with other States and international organisations.

Increasing consultations and cooperation at the domestic level on Arctic issues to ensure increased
knowledge of the importance of the Arctic region, democratic discussion and solidarity on the
implementation of the Government’s Arctic policy.

Annex F

RUSSIA’S ARCTIC STRATEGY

Russia’s formal Arctic Strategy is an amalgamation of commitments to defend, develop and further research
the Arctic. It has commitments to ecological security, scientific development and international co-operation,
and prioritises UNCLOS territorial claims, peaceful cooperation via the Arctic and Barents Euro-Arctic
Councils, natural resources, Northern Sea Route, and military security.

The Strategy’s headline goal is for the Arctic to become Russia’s primary resource base by 2020, meeting
demand for hydrocarbons and other strategic resources (eg nickel and cobalt). To this end, it sets out priorities
for social and economic development; military security; ecological security; information technology; science
and technology, and international co-operation.

Science and Climate Change

There are clear commitments to protect the region’s ecosystems, as well as to study the effects of climate
change and other man-made phenomena on the environment. The strategy envisages the introduction of new
technology to clean up the environment and recycle harmful waste.

The stages of Russia’s development of the Arctic region are plotted along a timeline:

— 2008–10: Russia will continue work on delimitation of its Arctic borders (through international
dialogue) and establish the economic foundations for its long-term presence in the Arctic;

— 2011–15: Arctic borders will be formalised and Russia will achieve a “competitive advantage”
in the extraction and transport of energy resources; and

— 2016–20: the Arctic will become Russia’s leading resource base.
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Energy

Russia’s key interest is energy. Gazprom is focused on developing two areas. Gas from the Yamal peninsula
is predicted to become a key source of Russian gas production by 2016. Shtokman, 560km offshore in the
Barents Sea, will come on-stream between 2015 and 2019. The Ministry of Energy forecasts that gas from the
Arctic Circle will make up 30% of Russian output by 2020—33% of Russia’s undiscovered gas reserves are
thought to lie under the Barents Sea. But the climate, lack of infrastructure and technological challenges may
prevent this ambition from being realised.

Climate Change

Concerns over climate change and the effect that this will have on existing infrastructure (especially energy
related) have grown over the last two years. While some within the Russian system are working to mitigate
the risks, the conventional wisdom among Arctic policy makers remains though that the gains from climate
change (improved cargo transportation routes and easier access to the Arctic shelf) outweigh the risks.

UNCLOS

In 2007 Russia staked a symbolic claim to Arctic seabed by dropping a canister containing the Russian flag
on the ocean floor from a small submarine at the North Pole. The aim of the wider mission was to gather
scientific evidence to support Russia’s UNCLOS claims. Russia first submitted its claim in 2001 to the United
Nations, but it was sent back for lack of evidence. Russia said it will resubmit the claim after collecting more
scientific data.

Annex G

CANADA’S ARCTIC STRATEGY

Canada launched its Northern Strategy in July 2009. The Canadian Government has set out a clear vision
for the North, in which:

— self-reliant individuals live in healthy, vital communities, manage their own affairs and shape
their own destinies;

— the Northern tradition of respect for the land and the environment is paramount and the
principles of responsible and sustainable development anchor all decision-making and action;

— strong, responsible, accountable governments work together for a vibrant, prosperous future for
all—a place whose people and governments are significant contributing partners to a dynamic,
secure Canadian federation; and

— Canadians patrol and protect their territory through enhanced presence on the land, in the sea
and over the skies of the Arctic.

The Northern Strategy delivers this vision through focusing on four priorities:

1. exercising Arctic sovereignty;

2. promoting social and economic development;

3. protecting the environment; and

4. improving and devolving Northern governance

Exercising Arctic Sovereignty

The strategy states that Canada will maintain a strong presence in the North, further develop its knowledge
of the region and enhance its stewardship, and define its domain. To that end, they are:

— establishing an Army Training Centre in Resolute Bay on the shore of the Northwest Passage,
and expanding and modernizing the Canadian Rangers;

— establishing a deep-water berthing and fueling facility in Nanisivik and procuring a new polar
icebreaker;

— investing in new patrol ships capable of sustained operations in first-year ice. These ships will
be able to patrol the length of the Northwest Passage during the navigable season and its
approaches year-round;

— continuing to undertake operations in the North, such as Operation NANOOK, conducting
regular patrols for surveillance and security purposes, monitoring and controlling Northern
airspace as part of North American Aerospace Defense Command (NORAD), and maintaining
the signals intelligence receiving facility at CFS Alert, the most northern permanently inhabited
settlement in the world;

— continuing to explore options for cost-effective Arctic monitoring systems, building on the
current Northern Watch Technology Demonstration Project;
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— introducing new ballast water control regulations that will reduce the risk of vessels releasing
harmful aquatic species and pathogens into Canadian waters. They have also amended the
Arctic Waters Pollution Prevention Act to extend the application of the Act to 200 nautical
miles from the Canadian coastline, the full extent of their exclusive economic zone as
recognised under the United Nations Convention on the Law of the Sea (UNCLOS);

— establishing new regulations under the Canada Shipping Act, 2001 to require all vessels entering
Canadian Arctic waters to report to the Canadian Coast Guard’s NORDREG reporting system;

— working with Northern communities and governments to further develop their search and rescue
capacity; and

— conducting scientific studies to determine the full extent of their continental shelf as defined
under UNCLOS. This research will ensure Canada secures recognition for the maximum extent
of its continental shelf in both the Arctic and Atlantic oceans when they present their submission
to the United Nations Commission on the Limits of the Continental Shelf by the end of 2013.

Promoting Social and Economic Development

A new economic development agency for the North (CanNor) has been established. One of its core activities
is to deliver the renewed Strategic Investments in Northern Economic Development program.

Furthermore, the government is supporting the sustainable development of resources, recognising that mining
and (for instance) gas projects are the key to prosperous aboriginal and Northern communities. The Aboriginal
Pipeline Group supports Aboriginal participation in the developing economy, most notably through an
ownership position in the Mackenzie Gas Project. Efforts such as the Northern Regulatory Improvement
Initiative are helping resolve the complex approval process for development projects, to ensure new projects
can get up and running quickly and efficiently. The Canadian Government has also announced a geo-mapping
effort which will locate areas of mineral and petroleum potential, leading to greater private sector exploration
investment and further employment opportunities in the North.

The Government is providing increased funding for tourism promotion and for local and community cultural
and heritage institutions, and annual unconditional funding of almost $2.5 billion to the territories through
Territorial Formula Financing. This enables territorial governments to fund programs and services such as
hospitals, schools, infrastructure and social services. They are also addressing the need for housing, health
care, skills development and other services through targeted investments. And the territories receive federal
support for targeted initiatives to address specific challenges in the North, such as labour market training,
infrastructure and community development, and clean air and climate change.

Protecting the Environment

Canada made the largest single contribution to International Polar Year (IPY) 2007–08, the largest-ever
global program dedicated to polar research. IPY scientific research focused on climate change impact and
adaptation, and the health and wellbeing of Northerners and Northern communities. They are also committed
to establishing a new world-class research station in the High Arctic. An Arctic Research Infrastructure Fund
has been established to upgrade other key research facilities across the North.

Work is underway on a number of conservation initiatives such as the creation of new national parks in the
East Arm of Great Slave Lake and in the Sahtú Settlement Area.

The Health of the Oceans initiative strengthens the ability of Northern communities to respond to pollution
and fosters greater cooperation with domestic and global partners for integrated ecosystems-based oceans
management. Canada is also establishing a national marine conservation area in Lancaster Sound. Transport
Canada continues to assess Canada’s capacity to respond to marine pollution in the Arctic and ensure that
the Canadian Coast Guard and communities have the necessary equipment and response systems in place
for emergencies.

They have also embarked on clean-up programs to repair or remediate environmental damage at abandoned
mines and other contaminated sites throughout the North. Any company now undertaking industrial
development in the North must undertake a rigorous environmental assessment and establish a site closure and
remediation plan, meet standards for operational and environmental safety and satisfy the requirements of
various laws including the Fisheries Act.

Improving Northern Governance

Through land claim and self-government agreements, Aboriginal communities are developing their own
policies and strategies to address their unique economic and social challenges and opportunities. 11 of 14 Yukon
First Nations have signed self-government agreements. A majority of the Northwest Territories is covered by
Comprehensive Land Claims Agreements that give Aboriginal people the authority to manage their lands and
resources. The Nunavut Land Claims Agreement led to the creation of Canada’s newest territory in 1999,
providing Inuit of the Eastern Arctic with some 350,000 square kilometers in the largest Aboriginal land claim
settlement in Canadian history.
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Similar progress has been made on agreements with Inuit living in Labrador and in the Nunavik region of
Northern Quebec. To build on this progress, Canada and the territories are working closely with First Nations,
Métis and Inuit to address pressing issues, implement past agreements and conclude new ones—including
outstanding land claims and self-government agreements—more quickly.

Annex H

UNITED STATES OF AMERICA’S ARCTIC STRATEGY

The United States’ strategy, launched in 2009 is clear that the US is an Arctic nation, with varied and
compelling interests in that region. The strategy takes into account several developments, including: altered
national policies on homeland security and defence; the effects of climate change and increasing human
activity; the ongoing work of the Arctic Council; and growing awareness that the Arctic region is both fragile
and rich in resources.

The strategy confirms that it is the policy of the United States to:

— Meet national security and homeland security needs relevant to the Arctic region;

— Protect the Arctic environment and conserve its biological resources;

— Ensure that natural resource management and economic development in the region are
environmentally sustainable;

— Strengthen institutions for cooperation among the Arctic nations;

— Involve the Arctic’s indigenous communities in decisions that affect them; and

— Enhance scientific monitoring and research into local, regional, and global environmental issues.

Security

The strategy notes that the United States has broad and fundamental national security interests in the Arctic
region. The focus is on developing appropriate capability and capacity; preserving mobility; projecting maritime
presence and encouraging the peaceful resolution of disputes.

International Governance

The strategy notes the variety of international organisations and bilateral contacts that support US interests,
and the importance of keeping such engagement under review and the need for new international arrangements.
The strategy notes the value of the Arctic Council, but is clear that it should remain a high-level forum, and
not be transferred to a formal international organisation. There is no support for an “Arctic Treaty” along the
lines of the Antarctic Treaty.

Extended Continental Shelf and Boundaries

The strategy confirms that defining with certainty the area of the Arctic seabed and subsoil in which the
United States may exercise its sovereign rights over natural resources such as oil, natural gas, methane hydrates,
minerals, and living marine species is critical to its national interests.

It argues that the most effective way to achieve international recognition and legal certainty for an extended
US continental shelf is through the procedure available to States Parties to the U.N. Convention on the Law
of the Sea. So amongst other action, the strategy re-states the position of seeking advice and consent of the
Senate to accede to the 1982 Law of the Sea Convention.

International Scientific Cooperation

The policy says that scientific research is vital for the promotion of United States interests in the Arctic
region. The focus is on: actively promoting full and appropriate access by scientists to research sites;
establishing an effective Arctic circumpolar observing network; promoting regular meetings of science
ministers; and promoting research that is strategically linked to US policies.

Maritime Transportation

The United States priorities for maritime transportation in the Arctic region are: safe, secure, and reliable
navigation; protecting maritime commerce; and protecting the environment.

Working through the International Maritime Organization, the United States will promotes strengthening
existing measures and developing new measures to improve the safety and security of maritime transportation,
as well as to protect the marine environment in the Arctic region.

The focus is on: developing additional measures, in cooperation with other nations, to address issues from
expected increase in shipping; putting in place a risk-based approach to environmental hazards and search and
rescue capability; developing new Arctic waterways management regimes, including monitoring; and
evaluating the feasibility of using access through the Arctic for strategic sealift and humanitarian aid and
disaster relief.
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Economic Issues and Energy

The strategy notes that sustainable development in the Arctic region poses particular challenges. Stakeholder
input will inform key decisions as the United States seeks to promote economic and energy security. Climate
change and other factors are significantly affecting the lives of Arctic inhabitants, particularly indigenous
communities. The implementation focus is on:

— increasing efforts, including those in the Arctic Council, to study changing climate conditions,
with a view to preserving and enhancing economic opportunity in the region;

— working with other Arctic nations to ensure that hydrocarbon and other development in the
Arctic region is carried out in accordance with accepted best practices and internationally
recognized standards;

— consult with other Arctic nations to discuss issues related to exploration, production,
environmental and socioeconomic impacts; and

— continuing to emphasize cooperative mechanisms with nations operating in the region to address
shared concerns, recognizing that most known Arctic oil and gas resources are located outside
of United States jurisdiction.

Environmental Protection and Conservation of Natural Resources

The strategy notes that the Arctic environment is unique and changing and that increased human activity is
expected to bring additional stressors to the Arctic environment, with potentially serious consequences for
Arctic communities and ecosystems. Arctic environmental research, monitoring, and vulnerability assessments
are top priorities in order for US policy to be risk-based and on the basis of the best available information.
The focus includes:

— cooperation with other nations, responding effectively to increased pollutants and other
environmental challenges;

— continue to identify ways to conserve, protect, and sustainably manage Arctic species and
ensure adequate enforcement presence to safeguard living marine resources, taking account of
the changing ranges or distribution of some species in the Arctic;

— develop ways to address changing and expanding commercial fisheries in the Arctic, including
through consideration of international agreements or organizations to govern future Arctic
fisheries;

— pursue marine ecosystem-based management in the Arctic; and

— intensify efforts to develop scientific information on the adverse effects of pollutants on human
health and the environment and work with other nations to reduce the introduction of key
pollutants into the Arctic.

Annex I

SWEDEN’S ARCTIC STRATEGY

The purpose of the Government’s Strategy for the Arctic Region, launched in 2011, is to present Sweden’s
relationship with the Arctic, together with the current priorities and future outlook for their Arctic policy,
proceeding from an international perspective. It specifies how, and through which international cooperation
bodies and bilateral channels, the Government will seek to achieve its objectives for the Arctic. Finally, it
discusses the top priorities in the strategy’s three thematic areas: climate and the environment, economic
development, and the human dimension. It is the first strategy the Government of Sweden has adopted on the
Arctic as a whole, and should be seen as a starting point for further development of cooperation in the region.
Sweden also currently has the two-year Chairmanship of the Arctic Council

The Strategy notes that the Arctic region is in a process of far-reaching change. Climate change is creating
new challenges, but also opportunities, on which Sweden must take a position and exert an influence. New
conditions are emerging for shipping, hunting, fishing, trade and energy extraction, and alongside this new
needs are arising for an efficient infrastructure. New types of cross-border flows will develop. This will lead
state and commercial actors to increase their presence, which will result in new relationships. Moreover, deeper
Nordic and European cooperation means that Sweden is increasingly affected by other countries’ policies and
priorities in the Arctic. The strategy is clear that Sweden’s interest is in ensuring that new emerging activities
are governed by common and robust regulatory frameworks and above all that they focus on environmental
sustainability.

Security

Sweden will work to ensure that the Arctic remains a region where security policy tensions are low. In
bilateral and multilateral contexts, Sweden should emphasize the importance of an approach based on a broad
concept of security, and that the use of civil instruments is preferable to military means. The role of the Arctic
Council as the central multilateral forum for Arctic issues should be strengthened. The Council should be more
active in developing common policies and practical projects for the benefit of the region. Sweden will actively
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contribute to the ongoing development of an EU policy on Arctic issues. Advantage must be taken of
cooperation and synergies between the Barents Euro-Arctic Council (BEAC) and the Arctic Council, as well
as with the various EU cooperation programmes and the means at their disposal. In the Nordic Council of
Ministers, Sweden will work to give projects with an Arctic orientation increased focus. Activities and
cooperation in the Arctic must be conducted in accordance with international law, including the United Nations
Convention on the Law of the Sea and other relevant international agreements.

Environment and Climate Change

Sweden wants to promote economically, socially and environmentally sustainable development throughout
the Arctic region. Sweden will work for substantially reduced global emissions of greenhouse gases and short-
lived climate forcers. In cooperation with other Arctic countries, Sweden will contribute to data and proposals
for action to strengthen the long-term capacity of Arctic communities and environments and their adaptation
to a changed climate. This will increase resilience to climate change and create conditions for long-term
sustainable development in the region. Emissions of persistent bio-accumulative organic pollutants need to be
reduced. Sweden will contribute to the preservation and sustainable use of biodiversity in the Arctic.
Environmental impact assessments and environmental assessments should be used to a greater extent. Networks
of protected areas for flora and fauna should be established in the Barents region and elsewhere. Sweden will
continue to be a leading research nation in the climate and environmental fields and will focus on the human
impact of climate change.

Trade

Sweden’s growth and competitiveness stand to benefit from increased free trade and active efforts to counter
technical barriers to trade in the Arctic region. Sweden will work to ensure that the anticipated extraction of
oil, gas and other natural resources occurs in an environmentally, economically and socially sustainable manner.
It is important that the development of regional cross-border cooperation in the area of sea and air rescue
continues. More stringent safety requirements must be imposed for maritime transportation and, in various
sectors, use must be made of Sweden’s environmental technology expertise. The Swedish Trade Council offices
in Denmark, Norway, Finland, Russia, the United States and Canada, and in northern Sweden, should be
instructed to build up skills to promote Swedish commercial interests in the Arctic. The tourism sector should
be developed, albeit with consideration for the environment and the traditional lifestyles of indigenous peoples.
Communications between tourist destinations should be improved in a sustainable manner. Swedish icebreakers
are uniquely qualified to support Arctic research and monitor the vulnerable marine environment.

Human Rights and Social Development

Sweden will work to bring the human dimension and the gender perspective to the fore in Arctic-related
cooperation bodies. Measures will be needed to counteract the negative health and social impacts of climate
change, pollutants and the expected increase in the exploitation of Arctic natural resources. The right of
indigenous peoples to maintain and develop their identity, culture, knowledge transfer and traditional trades
must be upheld. The Sami languages and other indigenous Arctic languages must be preserved. The Sami
research programme should use Arctic-related cooperation projects to amplify the impact of research activities.

9 February 2012

Written evidence submitted by Shell International Ltd

Summary

1. The energy challenge, based on population forecasts and economic growth, clearly demonstrates the need
for continued investment in all viable energy sources, including oil and gas. Over time, renewable energy
sources such as biofuels, wind power and solar energy will make larger contributions. But the world cannot
rapidly switch to renewables while maintaining growth and standards of living. As conventional oil and gas
production declines, we will need to address exploration and development in both unconventional resources
and in new locations such as the Arctic in order to meet the world’s energy needs. The Arctic holds some 22%
of yet to be discovered global oil and gas resources, equivalent to some 400 billion barrels, mostly located
offshore (84%). If developed responsibly, Arctic energy resources can therefore help offset supply constraints
and maintain energy security for consumers throughout the world.

2. The Arctic is a unique environment that poses special challenges in terms of biodiversity and the impact
of climate change, sea ice and indigenous peoples with their traditional lifestyles. All these challenges need to
be addressed in support of our “license to operate”, together with the need to develop the trust of our
stakeholders and address regulatory issues. We must carefully manage industry impact on the Arctic
environment and its inhabitants, notably the potential risk of oil spills. As an industry, we need to operate to
the highest standards. Underpinning these high standards must be an intense focus and commitment to safety
and the environment, as this is a direct reflection of the health of our business. We recognize that the industry’s
“license to operate” depends on its ability to work in a safer and environmentally responsible way.
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3. Shell has operated in Arctic and subarctic conditions for decades, giving us the technical experience and
know-how to explore for and produce oil and gas responsibly and safely. Shell is also a pioneer and industry
leader in the development of energy resources from deepwater. Our global portfolio of large-scale projects,
combined with rigorous safety standards, demonstrates our ability to meet technical, engineering and
operational challenges in some of the world’s toughest and most complex environments.

4. Shell has built up extensive operating and development experience in the Arctic and sub-Arctic regions.
We have been active onshore and offshore Alaska and Canada for nearly 50 years. Our growing Arctic and
sub-Arctic portfolio ranges from Shell’s partnership in the flagship Sakhalin II project that produces large
quantities of oil, condensate and LNG to world class exploration acreage in the Alaskan offshore continental
shelf, active exploration acreage in the Baffin Bay in the north west of Greenland and opportunities for
significant expansion in Russia. We continue to look at attractive new exploration opportunities in the Arctic.

5. We have long recognised that the Arctic is one of the most challenging areas in the world to work in, not
only because of the technical challenges it poses but also due environmental and social risk. To address these
challenges, we work with third parties, including our strategic environmental and community development
partners, who advise us on our projects and take lead positions in industry associations to raise the bar for
Arctic operating standards. Shell has set up a pan-Arctic Theme Group that deals with these issues together
with a large group of Arctic practitioners in Shell around the globe and through third parties in order to build
a foundation underpinning a successful Arctic business. We likewise actively engage and work with workgroups
of the Arctic Council to provide industry specific expertise in their many global assessment studies and promote
global co-operation in science projects.

Footprint of Operations

6. Operating safely and reliably in the Arctic is key to the way we work. Each step of every oil and gas
development and operation in the Arctic—from seismic activities to exploration drilling, planning and finally
engineering, construction and installation—must be sensitive to the physical environment and the needs of the
Arctic inhabitants. Challenges include limited open-water seasons, winter darkness, remoteness and a wide
variety of ever-changing ice and climate conditions. Safety, reliability, and cost effectiveness remain at the
forefront of our technology development and deployment effort.

7. Advancing oil spill prevention and response (OSPR) capability in ice is the number one priority in terms
of technology, operations and reputation for both Shell and the industry in the Arctic. Our whole approach to
offshore drilling is based on preventing any incidents that could cause marine pollution. Shell applies a multi-
layered well control system designed to minimise risks, so if any one system or device fails it should not lead
to a blowout.

8. At Shell, these barriers are regularly audited and tested. In Alaska, Shell has a three-tier system to respond
to offshore, near-shore and onshore/shoreline spills with qualified personnel that conduct drills regularly. The
response system consists of dedicated oil spill response assets that are available at an hour’s notice, 24 hours
a day. The response options include burning, use of dispersants and mechanical removal. Joint industry research
(carried out by SINTEF of Norway), including field testing in Svalbard, has proved the effectiveness of all of
these methods and shown that there are better ways of detecting oil by means of airborne radar. Research is
ongoing to further improve these methods.

9. Shell is also building a subsea capping system that involves capturing hydrocarbons at source in the
unlikely event of a well control incident in the shallow waters of Alaska and that will be ready for the 2012
Alaska drilling season. This subsea capping and containment system will be tested and deployed in open water
prior to drilling as a condition of any potential oil spill response plan approval. We will not be working in ice
so testing the system in those specific conditions will not be useful or practical.

10. Shell has been at the forefront of research and development activities involving the removal of spilled
oil from solid landfast ice and broken ice. Shell is recognized as a leader in advancing technologies in response
techniques and equipment for the effective removal and combustion of spilled oil under arctic conditions,
and continues to work with government, industry and academic organizations to validate and enhance these
response capabilities

Response Options

11. We recognize that there are challenges in dealing with any response to an oil spill in the Arctic—
remoteness, low temperatures, seasonal darkness, and the presence of ice all have an impact on the effectiveness
of options in the spill response toolkit.

12. Research indicates that oil spills in broken ice can best be handled through the careful consideration of all
response options, including mechanical recovery, controlled burning, and the application of non-toxic chemical
dispersants. Low oil encounter rates in moderate to heavy ice concentrations can be offset by burning large
quantities of oil quickly and efficiently between ice cakes, and by applying dispersants where subsurface
impacts are minimal and conditions are right for good mixing, degradation and dilution.
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13. Arctic conditions create differences in responding to oil in cold and ice conditions. Differences in
evaporation rates, viscosity and weathering provide greater opportunities to recover oil. Recent independent
tests in arctic conditions have show us that the ice can aid oil spill response by slowing oil weathering,
dampening waves, preventing oil from spreading over large distances, and allowing more time to respond.

14. Mechanical Recovery:

— In Alaska, Shell’s on-site, near shore and on-shore oil spill response assets include ice class
booms, vessels, skimmers and workboats with a combined capacity that exceeds the worst case
discharge potential of the well we are drilling.

15. In-Situ Burning:

— One of the options for recovering oil in the Arctic is the use of in-situ burning. When fresh oil
reaches the water’s surface, burning has proven a very efficient way to eliminate the vast
majority of it. The thicker and more concentrated the oil, the better the recovery rate. Shell will
have on-site special igniting systems and booms that can withstand the intense heat crated by
this burning.

— A large scale SINTEF study conducted in 2009 study tested burning and containing techniques
in 70–90% ice cover. Burn efficiency of the large scale field test was estimated at over 90%.

16. Dispersants:

— Laboratory and field tests demonstrate that oil can be effectively dispersed even in cold Arctic
waters. While dispersant use is not pre-approved for use in the Arctic, it is approved on a
case-by-case basis by the (state) on-scene coordinator after an assessment of conditions has
been made.

17. Relief well:

— A relief well is a separate well that intercepts the original well, adding pressure and flow
control. In Alaska the relief well could begin immediately as all of the equipment, including
extra pipe, casing and a second BOP will already be staged onboard the drilling rig. Because
the drill rig can no longer float above the original wellhead, the relief well must be drilled at
an angle. Directional drilling is a common procedure and can be done with precision.

— If for some reason the original drill rig can is not able to drill a relief well, Shell has committed
to having a secondary relief well rig and ice-management vessel nearby that will be mobilized.
In 2012, with Shell planning to have a rig in both the Chukchi and Beaufort Seas, this second
rig will cease work on its own well and immediately mobilize to assist.

18. In the unlikely event of a leak Shell has the capability to track oil under ice. Technology for detection
and monitoring of oil under ice is available now and being enhanced. This includes ice strengthened beacons
designed to track the location of oil and a number of remote sensing techniques including Ground Penetrating
Radar (GPR), laser fluorosensors, enhanced marine air-borne radar, and satellite imagery. Underwater
autonomous vehicles (AUV’s) can also aid in locating and tracking oil under ice.

19. Shell is also leading and participating in a recently launched joint industry project, aimed at continued
research into oil spill response in ice. This four year, multi-million dollar collaborative research endeavour will
expand industry knowledge of, and capabilities in, Arctic oil spill prevention and response. Nine major oil
companies are sponsoring the programme: BP, Chevron, ConocoPhillips, Eni, ExxonMobil, North Caspian Oil
Company, Shell, Statoil, and Total.

Science-based Approach

20. Shell favours a science based approach and ecosystem based management (EBM) with respect to
possible impacts of its oil and gas operations on the environment. Arctic-specific challenges to Arctic
development require comprehensive science programs. It’s critical that the scientific building blocks be solidly
in place—not just to understand what’s happening in the Arctic today, but to better measure historical trends
and assess how oil and gas activity can co-exist with a subsistence culture and Arctic communities that have
thrived for centuries.

21. Our philosophy is to carry out integrated research that includes zoology, sediment sampling, benthic
studies, water column studies, including food web systems that support marine mammals. This gives us a
unique understanding of this ecosystem. Since the early 1970’s, thousands of independent scientific studies
have been completed in the Arctic and with continued interest from companies like Shell, that number will
continue to grow. So too will the scientific story that makes the Arctic one of the most unique regions on earth.
In Alaska for instance the Regulator and Industry have spend more than $500 million on science in preparation
for oil and gas in the Offshore Continental Shelf (OCS).

22. With respect to basic scientific information, numerous significant studies programs have been
implemented in the U.S. Arctic offshore that have contributed to the understanding of the marine ecosystems
of the Chukchi and Beaufort Seas. In the last several decades, the frequency and intensity of these studies has
increased in response to concerns related to climate change and efforts to understand potential effects of
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energy development. Such research funding initiatives and Industry Joint Studies Programs have generated
large amounts of data on physical oceanography, acoustics, and most tropic groups on both intensive local and
broad area scales.

23. Shell has and continues to commit significant amounts of time and resources toward understanding
baseline environmental conditions. Since 2006, in Alaska, we have collaborated with other members of the oil
and gas industry, academic institutions, government agencies, and a non-government organization to establish
a comprehensive science program in the Arctic. The goal of the program is to develop the scientific studies
and monitoring programs necessary for collecting information about the environment and the subsistence
lifestyles that are unique to the Arctic.

24. Shell’s research in the Alaska offshore is groundbreaking and will provide scientific building blocks for
generations to come. There are a number of ongoing research projects taking place in both the Chukchi and
Beaufort Seas, and all of it is especially exciting because it is “first-of-its-kind” research:

— Acoustic arrays in both Chukchi and Beaufort Seas;

— Walrus tagging program with US Geological Survey (USGS);

— Use of aerial drones to ID marine mammals;

— Ice gouge and strudel scour surveys;

— Coastal stability;

— Water quality, sediment chemistry samples; and

— Benthic Community Analyses.

25. There are clear distinctions between the scientific needs for an exploration program and a development
and production program. The former is a temporary, short-term operation.The wealth of data on the Arctic
OCS is more than sufficient to support the current level of industry activity in Alaska. If a commercial discovery
is made, any subsequent development and production activities will build on the information gathered through
the exploration stage. The first development in the Arctic OCS will require the preparation of an environmental
impact statement.

26. Although we have made significant improvements to our operational efficiency already, we must continue
to develop the technologies that reduce our operating footprint and impacts, and reduce exposure of people to
the harsh Arctic environment. As indicated below there are many examples of footprint reduction in each phase
of the operation:

— We continue to research the use of unmanned aircraft for observation of marine mammals and
ice conditions, Autonomous underwater vehicles for sea bottom inspection and ice thickness
measurement.

— Where practical, we run seismic-on-ice surveys to avoid the open water marine environment.

— We are at the forefront of developing seismic-under-ice solutions that rely on remotely targeted
self propelled nodes.

— We make use of Real Time Operating Centres to support drilling operations for every Arctic
well.

— Deploying the latest subsea technology for subsea-to-beach development concepts (as in Ormen
Lange) supported by remote subsea operations and maintenance is key to developing solutions
for arctic development.

— We reduce discharges from drilling and production operations to as low as reasonably
practicable on the basis of both net environmental impact analysis and stakeholder needs and
ensure the burial of subsea pipelines beyond iceberg scouring depth.

— We carry out extensive monitoring of underwater sound to understand the behaviour of marine
mammals in polar and cold-water areas.

— We continue research to develop quiet offshore drilling rigs, for example by installing bubble
curtains

Regulatory Framework and Standards

27. A modern and stable energy strategy, fiscal policy and regulatory framework are needed to create a
platform for stable long-term investment in energy projects in the Arctic.

28. Preference is given to a general framework for the phased implementation of performance based
standards governing Arctic offshore oil and gas exploration, development, production and transportation, which
takes into consideration the special challenges of the Arctic environment and enables compliance to be
integrated with the regulatory arrangements for each Arctic state.

29. At Shell we choose to enhance operating standards by working with government agencies and trade
associations such as the International Association of Oil and Gas Producers (OGP) or via the Barents 2020.
The project started as a bilateral cooperation agreement between Norway and Russia but is now a truly global
project, covering the design of offshore structures, risk management, escape evacuation and rescue and human
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health in the Arctic. Only through co-operation with key stakeholders and a mature and robust debate with the
regulator can we arrive at a leading set of performance standards, moving away from prescriptive and inflexible
oil and gas regulations.

30. Shell actively contributes to and promotes international co-operation on standards frameworks that guide
responsible activities in the Arctic. We play a leading role in industry in the development of Arctic standards.
This effort ranges from chairing industry association committees in the OGP, the global Arctic Oil Spill
Response Technology Joint Industry Program and the Subsea Well Response Group to key roles in the
International Standards Organization (ISO).

Working with others

31. We work closely with external global stakeholders to support our Arctic strategy and build the foundation
underpinning a successful Arctic business.

32. Our current and potential partners consist of NGOs, academics and experts, Arctic government
representatives and industry bodies, all of which are essential not only to address concerns about our operations,
but to deal with wider environmental and social issues in the Arctic. Examples of specific Arctic projects with
environmental strategic partners include “Ecosystem based management approaches” and “Cross-sector impact
assessment” with IUCN, “Impact on and recovery of Arctic wetlands” with Wetlands International, and
fellowships in programmes such as “Climate Change at the edge of the Arctic” with Earthwatch.

33. Shell has been an active participant in the Aspen Institute’s Arctic Climate Change Commission. This
commission has delivered Arctic governance principles and a series of powerful recommendations on global
co-operation in science, sustainable development planning, industry standards, participation of indigenous
peoples of the North and strengthening of the Arctic Council (AC). The latter has been set in motion already
with the recent Arctic Council Ministerial meeting in Nuuk, Greenland, which concluded in a binding Search
and Rescue Agreement, a permanent Secretariat of the Arctic Council in Norway, and the need for a taskforce
for global co-operation on Oil Spill Response in the Arctic.

34. Shell plays the lead role in the Arctic Task Force in OGP that pulls together industry best practices,
advocacy and relevant standards. OGP has applied to the Arctic Council for observer status, and it is believed
that the request will be granted in 2013. Shell has been invited to AC workgroup events to provide industry
expertise on oil spill response and environmental guidelines.

Conclusions & Recommendations

35. Developing the Arctic has significant environmental challenges but Shell believes these challenges can
be managed with the right approach to safety and to sustainability. With energy demand rising, all resources
must be developed to help meet it—including the Arctic. Shell’s principles are underpinned by a deliberate
focus on safety and the environment, continuous improvement, collaboration with regulators and engagement
with local communities where we strive to be open and transparent.

36. What is needed from governments, agencies and regulators:

— Provide clear, consistent and effective regulations, performance standards.

— A stable energy strategy and fiscal policy to create a platform for long-term investment in
energy projects in the Arctic.

37. And from industry:

— Effective collaboration with communities, governments, regulators, industry partners and other
stakeholders to drive common shared solutions for harmonized standards.

— Establish common views and standard practices on sustainable development and the application
of appropriate science as a basis for decision-making.

— Early and effective stakeholder engagement to encourage greater public involvement in order
to avoid conflict and achieve acceptability.

— Clearly demonstrate that the industry is proactively pursuing the implementation of the
“Macondo” learnings in terms of oil spill prevention and response, and following up
recommendations and building industry-wide capacity in order to be prepared for the unlikely
event of an Arctic well control incident.

16 February 2012
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Supplementary written evidence submitted by Greenpeace

During the evidence session on 21 February 2012, Professor Peter Wadhams made reference to the oil spill
contingency plans of Shell in Alaska and suggested that the company has a containment device ready to deploy
in case of an accident and that it had willingly shortened its drilling window because of the risks posed by ice
encroachment. Unfortunately, neither of these are accurate.

Firstly, Shell’s capping and containment device has not yet been built or tested at depth or in ice conditions
in the Arctic. As the Seattle Times noted, “Shell must still obtain approval from the Bureau of Safety and
Environmental Enforcement, which must inspect and approve equipment that has been designed for spill
response. That equipment includes Shell’s capping stack, a device that could be lowered onto a well after a
blowout”.[1] US regulators confirmed this, saying “the capping stack and all other specialized containment
equipment will be tested by government inspectors before it is shipped to the Arctic”.[2] A shell spokesman
said that this is “being fabricated in Louisiana and will be tested in Washington or Alaska waters before drilling
begins.”[3] The key point is that the US government has given the all clear to the spill plan even though the
containment device that Professor Wadhams referred to is currently completely untried, untested and hasn’t
even been built yet. As such, relying on it as a central plank of an Arctic spill response would appear to be
quite a leap of faith.

Secondly, Shell did not willingly reduce its drilling window off Alaska by 38 days this year. Quite the
opposite. The decision was taken by the federal Bureau of Ocean Energy Management in December when it
gave conditional approval for Shell’s plan to drill in the Chukchi Sea,[4] ruling that “Shell must cease drilling
into zones capable of flowing liquid hydrocarbons 38 days before the first-date of ice encroachment over the
drill site.”[5] Shell’s response has been to challenge the decision because “it essentially takes away one-third
of the time we would be able to drill, which means the elimination of one well from our three-well exploration
plan. This would have a significant effect.” Crucially, the Shell spokesman added, “we believe the restriction
is unwarranted.”[6]

It may also be worth mentioning the WWF comment on the spill plan news, and their research that “even
during the most favourable weather conditions of July and August, a response to an oil spill would only be
possible in the Beaufort Sea between 44 and 46 percent of the time.” Because of this, “the risks and potential
impacts associated with this Arctic offshore oil development plan are currently unacceptably high and
unmanageable. Given the difficult working conditions and lack of infrastructure found in the Arctic, it would
be irresponsible to begin drilling.”[7]
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21 February 2012

Written evidence submitted by Professor John Latham, University Corporation for Atmospheric
Research, Boulder, USA, Professor Tom Choularton, and Professor Brian Launder, University of

Manchester, Professor Hugh Coe, University of Manchester, Professor Stephen Salter, University of
Edinburgh, and Dr Alan Gadian, University of Leeds

There is a mounting evidence that significant changes are occurring in the Arctic and we are pleased that
your Committee is considering this in detail. However, we would like to stress that whilst such indicators of
rapid change are a major cause for concern, implementing any geo-engineering approach to adjust an Arctic
warming on the basis of its undemonstrated, causal effects on rapid Arctic change should not be considered at
this time. Any such scheme needs to have its concepts rigorously challenged and then undergo rigorous, peer
reviewed testing and scrutiny before any consideration of its use takes place.

Systematic, deliberate modification of climate is, itself, likely to have effects on global weather systems,
including large scale changes to regional rainfall. Such changes have been shown to occur in climate model
simulations but as the key processes remain poorly understood at the present time, the climate models, our
only predictive tools, are at present unable to provide a reliable means of quantifying the magnitude of the



cobber Pack: U PL: CWE1 [E] Processed: [27-07-2012 14:14] Job: 018374 Unit: PG09

Ev 194 Environmental Audit Committee: Evidence

changes that may occur. Until this can be done and the balance of risks be well understood we strongly urge
that a geo-engineering solution of any kind is not to taken forward to address changing Arctic temperatures.

Nevertheless, the increased evidence that such major changes may occur and the lack of progress in
mitigating CO2 induced climate change means that investing in research into the viability of geo-engineering
is both very important and timely. Furthermore, it is important that Government does support the area, as the
evidence base needs to be considered free from vested interests.

21 February 2012

Further written evidence from Professor Stephen Salter, Emeritus Professor of Engineering Design,
Edinburgh University

I have been working on the design of seagoing hardware to implement John Latham’s proposal to reverse
global warming by increasing the reflectivity of marine stratocumulus clouds. I would like to comment on
some points made by Professor Lenton in his evidence to your committee of 21 February 2012.

In reply to the question about costs from the Chair (Q 40) he talks about meddling with Arctic cloud cover.
It is important to distinguish between two very different techniques for reducing incoming solar radiation. The
first method injects sulphur high in the stratosphere. From studies of volcanic eruptions we know that this does
produce a general world-wide cooling which lasts about two years. The second method injects sea salt particles
into the low troposphere, sometimes only a few hundred metres above the sea surface, to increase the number
of drops in a cloud by providing extra condensation nuclei which are scarce in mid ocean. For the same amount
of water, a cloud containing a large number of small drops reflects more than a small number of large ones.
The lifetime of the salt residues is short, only a few days, and so spray has to be done continuously.

The long life of the stratospheric injection means that the aerosol will get everywhere but the short life of
the tropospheric injection means that we have control of where and when we do the spraying. I agree with
Professor Lenton where he speaks about changing gradients (Q 40). But if there are gradients which are having
adverse effects we can plan the spray patterns to make them more acceptable. We can observe the results
carefully and respond quickly in the same way that a driver can pass bends in an unfamiliar road. The final
effect will be net cooling but we are in control of the gradients in the initial stages. Professor Lenton could
point to gradients in sea surface temperature of which he does not approve and the spray vessels would come
to the rescue.

The figure below is from a paper by the Hadley Centre using a very high resolution climate model that
shows the changes to incoming solar radiation resulting from the injection of stratospheric sulphur. The results
do not seem gradient free. This model predicts that injecting enough sulphur to produce a global cooling of
1.1 watt per square metre will work in the wrong direction in the Arctic, so making ice loss and methane
release very much worse by increasing shortwave solar radiation by as much as10 watts per square metre in
some places. This may be because the sun’s rays, which are coming in at a low angle of incidence and might
have missed the earth, are scattered from high in the stratosphere at 90 degrees from the direction of the
incoming beam.

Figure:53 “Geoengineering by stratospheric SO2 injection: results from the Met Office HadGEM2 climate
model and comparison with the Goddard Institute for Space Studies Model E”, from Atmospheric Chemistry &
Physics 10 2010, Figure 2: Annual mean change in incident surface radiation due to five million tonnes of SO2

as predicted by HadGEM2.

But there is a second effect in play. Work by Kristjansson at the University of Oslo has shown that there is
also a warming effect in winter because reflecting particles cannot tell up from down. They act like a blanket
and will send back long-wave radiation that would otherwise have gone out to dark cold space. The advantage
of the short life of tropospheric injections is that we can be sure than we never let any of the sprayed material
get near the Arctic.

If we can accept the gross engineering simplification that the climate system is a machine which moves heat
from the hot tropics to the cold poles then we can see that heat which is reflected en route will not reach its
previous destination. Using cloud albedo control anywhere will tend to cool the pole of the hemisphere in
which it is released no matter where it is done. This has been confirmed by Rasch at Pacific North Western
with a far more sophisticated analysis than mine.

Professor Lenton also repeats a point made by many critics of geoengineering that once you start
geoengineering you have to continue. I must disagree. You have to continue only until emissions have fallen
sufficiently or CO2 removal methods have proved effective or there is a collective world view that abrupt
global warming is a good thing after all. No action by the geoengineering community is impeding these. Indeed
everyone working in the field hopes that geoengineering will never be needed but fears that it might be needed
with the greatest urgency. This is like the view of people who hope and pray that houses will not catch fire
and cars will not crash but still want emergency services to be well trained and well equipped with ambulances
and fires engines.
53 Not printed (http://www.atmos-chem-phys.net/10/5999/2010/acp-10–5999–2010.pdf )
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The urgency of the need for geoengineering will increase if the PIOMAS model for Arctic ice volume turns
out to be accurate because the release of methane is irreversible. I draw the attention of the Committee to the
comparison between PIOMAS and direct observation from US submarines from 1975 to 2005 in the figure
below. If anything PIOMAS is over-estimating the thinner ice measurements. I fully share the anxieties of
Arctic Methane Emergency Group.

Figure:54 “Uncertainty in Modelled Arctic Sea Ice Volume”, Axel Schweiger, Ron Lindsay, Jinlun Zhang,
Mike Steele and Harry Stern, February 2011, Figure 2: Comparison of PIOMAS ice thickness estimates with
observations from US submarines.

Professor Lenton also says that 40% of anthropogenic emissions can be eliminated at zero cost. I hope that
he is correct but the remorseless increase in the slope of the Keeling curve of atmospheric concentration of
CO2 shows that this has yet to happen. At present a methane concentration of about 1.8 parts per million is
widely thought to contribute about one third of the warming of CO2 at nearly 400 parts per million. If a small
fraction of stored methane was released it could easily take over from CO2 as the main driver of climate change.

Two urgent programmes should be put in place.

The first is more comprehensive observations of methane concentration, ice thickness and energy fluxes over
the Arctic region with results linked to many different computer climate models.

The second is the design, construction and testing of engineering hardware which could reverse Arctic
warming so that reliable equipment is ready to be deployed immediately that the political decision to do so
has been taken. I very much hope that this will not be necessary but, if it is needed, the need may be desperate
and the time very short.

5 March 2012

Written evidence submitted by Cairn Energy PLC

Overview

1.0 Cairn Energy PLC (“Cairn”) is an Edinburgh-based oil and gas exploration and production company
listed on the London Stock Exchange. There are two separate parts of the business: Capricorn Oil Limited, a
wholly owned subsidiary of Cairn focused on exploration, with interests in Greenland, Nepal, Albania and
Spain; and Cairn India Limited, which is listed on the Bombay Stock Exchange and the National Stock
Exchange of India and has interests in India and Sri Lanka. Having sold its majority ownership position in late
2011, Cairn has an ongoing investment in Cairn India with a shareholding of approximately 22%. Cairn India
is one of the top twenty companies in the country based on market capitalisation.i

1.1 Cairn Energy PLC has discovered and developed oil and gas reserves in a variety of locations around
the world; in recent years, this has included Bangladesh and India. In Rajasthan in India, the company made
one of the world’s biggest ever discoveries in 2004 and this project will ultimately be responsible for 30% of
India’s domestic crude oil production.ii

1.2 Cairn welcomes the Committee’s inquiry and looks forward to discussing how best to meet the energy
and economic challenges ahead while protecting the environment and ecosystems of all the areas it operates
in, including the Arctic.

1.3 Faced with the challenge of tackling rising energy demand and an awareness of climate change,
companies and governments around the world are investing heavily to develop renewable and low-carbon
sources of energy. Despite technological advances and increase in supply in renewable energy, it is unlikely to
meet the gap in energy in short to medium term.iii

1.4 As a result, hydrocarbons will remain an important source of energy for many years if global social and
economic developments are to continue. The imperative to find new sources of oil and gas remains urgent.
What is crucial is that the exploration and development of these resources is handled safely and to the highest
safety and environmental standards.

1.5 Cairn supports a mixed energy policy, and the company also supports the right to self-determination by
sovereign countries and communities who may be economically restricted. Cairn can play its part in helping
to meet energy and economic challenges in a way that minimises and mitigates the impact on the environment
in the Arctic.

1.6 Petroleum exploration in the wider Arctic Region has taken place since the 1920s when onshore
production commenced, offshore production commenced in the 1970s.iv In that time over 10,000 onshore and
offshore wells have been drilled.v The area encompasses frontier geography as far west as Canada and East
Coast Alaska to the East at Sakhalin Island, offshore Russia and Japan.
54 Not printed. (http://psc.apl.washington.edu/wordpress/wp-content/uploads/schweiger/pubs/IceVolume-2011–06–02-accepted-

with-figures.pdf)



cobber Pack: U PL: CWE1 [E] Processed: [27-07-2012 14:14] Job: 018374 Unit: PG09

Ev 196 Environmental Audit Committee: Evidence

1.7 The Greenlandic Bureau of Minerals and Petroleum (BMP) have established some of the most stringent
regulations globally;vi Greenlandic policies are modelled on those of the Norwegian and UK continental shelf.vii

These processes have been not only been approved by the Greenland Government and also the Danish Centre
for Environment & Energy (DCE).viii

1.8 Working closely with the Greenland authorities, and using specialist expertise of the international oil
spill management organisation Oil Spill Response Limited (OSRL), Cairn developed an extensive oil spill
response plan and tiered response capability. This plan was published at the discretion of the Greenlandic
Government and is available publically on both their and Cairn’s website.ix

Greenland

2.0 The Greenlandic Government first granted licences for offshore hydrocarbon exploration in the 1970s
when five offshore wells were drilled by Statoil and Total. One further well was drilled in 2000. More recently,
in 2007, the Greenland Government held a bid round for offshore licences and invited international oil and gas
companies to once again explore for hydrocarbons. In 2010, more international companies became involved.
The Government’s rationale was clear; with increasingly limited global energy resources, a potential new
source of hydrocarbons could benefit the country, its people and communities with valuable revenues.x

2.1 The US Geological Survey estimates the basins offshore Greenland could hold up to 17.5 billion barrels
of oil and c150 billion cubic feet of natural gas. As such, they suggest that the area offshore Greenland is one
of the top ten “yet to find” hydrocarbon locations globally (although it should be noted that there has been no
commercial oil and gas field discovery to date).xi Hydrocarbon discoveries can provide opportunities for
economic development as well as providing increased energy security. Most Greenlanders support the
investment of companies in hydrocarbon and mineral exploration and the opportunities such new business
can bring.

2.2 With only 14 wells drilled to date (8 by Cairn) offshore Greenland, the country is prospective and highly
underexplored. It is politically stable and both open to and positive to foreign investment, provided companies
meet stringent international operating and financial capabilities.

2.3 Greenland is a self-governing part of the Kingdom of Denmark; it has sovereignty and administration
over finance, industry, domestic affairs, housing and infrastructure, education, health, environment, trade and
natural resources. Their oil and gas HSE guidance and permitting is one of the most stringent in the world.xii

2.4 Governments across the Arctic set policy in their interests and as each prevailing Government perceives
them. Oil and Gas companies operate in this context and require a licence to operate and to be awarded blocks
for exploration.

2.5 Cairn does not dispute the eco-system issues and oil and gas companies are one of the principal funders
of research in the Arctic areas in which they operate. Greenland has tied licence conditions to research funding
which each operator is obliged to meet. This includes funding of significant research into primary production,
birds, fish, mammals and specific habitats.xiii

Cairn in Greenland

3.0 As a company with a proven track record of successfully exploring for hydrocarbons in challenging
environments around the world, Cairn was one of many companies to register an interest in Greenland
exploration. Cairn operates in Greenland at the invitation of the Greenlandic Government.xiv In addition, Cairn
has taken a lead role in creating the Greenland Oil Industry Association (GOIA) and currently chairs this
industry group which is committed to sharing industry expertise, working together with all stakeholders and
developing an oil industry in Greenland safely and responsibly.xv The companies who are members of GOIA
are Shell, ConocoPhillips, Dong E+P, PA Resources, Statoil, Maersk, ExxonMobil, Chevron, Husky Energy,
GDF Suez, PA Resources and Nunaoil.

3.1 Cairn’s entrepreneurial exploration focus has allowed it to build a strategic and leading early entry
position in multiple frontier basins offshore Greenland, a country which Cairn believes has the necessary
geological ingredients for exploration success. Since 2007, Cairn has safely conducted extensive seismic
surveys across its acreage offshore west, north-west and south Greenland.

3.2 Cairn has been operating in Greenland since 2007 and currently operates 11 blocks, with a combined
area of 102,000 km2, which is equivalent to 13 quadrants or 450 blocks in the UK North Sea.

3.3 In 2010, Cairn drilled three wells and a further five in 2011. For operational prudence purposes and in
agreement with the Greenland Government, this exploration activity took place during a restricted drilling
window when weather conditions are relatively benign.

3.4 The first phase of Cairn’s exploration programme in Greenland has encountered oil and gas shows across
multiple basins and identified reservoir quality sands.xvi Whilst Cairn has yet to make a commercial discovery
the company remains encouraged that all the ingredients for success are in evidence. Having drilled eight of
the 14 total wells to date, Cairn’s multi-year, multi-basin campaign in this frontier location ensures that Cairn
has a considerable amount of knowledge of operating in this environment.
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3.5 The timing of the next stage of drilling will be dependent on the results of comprehensive data analysis,
which is currently ongoing as well as the availability of rigs and equipment which is influenced by the global
market. Cairn will not be drilling this year due to the ongoing data analysis.

Safety and Environment

4.0 Throughout its operations around the world, Cairn is a prudent operator and very aware of its
responsibilities and obligations towards people, communities and environment. Cairn has operated in a variety
of countries and environments from the North Sea to the Bay of Bengal and the deserts of India. Consequently,
from the point of expressing interest in Greenland and receiving approval to conduct seismic exploration and
to drill, Cairn has spent the last five years working closely with the Greenland Government and other
stakeholders to ensure Cairn’s and our contractors’ procedures place the highest possible priority and delivery
of safety and environmental protection.xvii

4.1 The Greenland Government and Cairn believe they have put a comprehensive and robust plan in place
with HSE placed first on the operational and planning agenda.xviii At all times, Cairn focus on prevention of
health, safety, environmental and social issues in a proactive manner, in simple terms making sure incidents
don’t happen by avoiding hazards and risks where possible. Just as important, where this is not possible
applying controls to mitigate them to an acceptable level. (This is known as the ALARP approach—as low as
reasonably practicable—and is well accepted in UK legislation and a stipulated requirement of the Greenland
Government). Whilst it is accepted that the risks in some areas are higher, such as icebergs which require
greater control in terms of ice management that does not mean that activities cannot be conducted safely.

4.2 In addition, Cairn carried out extensive Environmental and Social Impact Assessments to identify how
potential environmental and social impacts of the drilling programme can be avoided or mitigated, these were
published and consulted on extensively with stakeholders.xix

Drilling Management

5.0 In 2010 and 2011, Cairn used two rigs for its drilling and exploration programme. Up to fourteen further
vessels were used to support the drilling programme to provide cover for re-supply, rig stand-by, ice
management, and emergency and oil spill response. Cairn deployed specialist aviation to support activities
including extensive Search and Rescue (SAR) capability.xx

5.1 In order to ensure that any lessons learnt from the Gulf of Mexico incident were captured, the
Government and Cairn reviewed the planned programme. The programme put in place included:xxi

— Hiring a team of experts to manage the programme for Cairn with 1,000 years of experience
across the team of managing successful oil exploration campaigns in challenging environments
including extreme arctic conditions.

— Deploying a dual rig strategy by contracting two, harsh environment, state of the art
“dynamically positioned” fifth and sixth generation drilling vessels to explore together, thereby
allowing rapid deployment for drilling a relief well, the locations of which were all pre-planned
and government approved.

— The capabilities of the fifth and sixth generation vessels far exceeded the drilling and water
depth requirements of Cairn’s offshore Greenland conventional exploration drilling programme.

— Designing the drilling schedule so that only one rig would enter a hydrocarbon-bearing section
at any given time.

— A well design with multiple barriers to minimise the possibility of an uncontrolled release of
hydrocarbons, which was reviewed and technically assured by an independent external expert
in accordance with North Sea best practice.

— Fully testing the blowout prevention equipment, including a mechanical test by independent
authorities, prior to operations commencing and subsequently testing the equipment fortnightly.

— The blow-out preventer used by each rig had two shear rams; could be remotely activated; and
should the blow-out preventer fail, each vessel had a remotely operated vehicle to use to close
the well.

5.2 Ice management—operating in such an environment has meant that Cairn, with some of the world’s
leading ice management companies, has developed a comprehensive ice management strategy.xxii The strategy
capitalises on skills and techniques learnt from working in similar climates, in the area offshore eastern Canada,
where oil and gas exploration and production have thrived safely for 30 years. Based on the data gathered
from 10 years of satellite information, six iceberg and ice management vessels were hired to provide ice
management support. Cairn’s ice management strategy has been very successful—2011 saw considerably more
icebergs than 2010 and in neither year has their presence compromised the company’s ability to operate safely
in the designated drilling window. The rigs used are ice rated and winterisations HAZID was performed and
winterisation mitigation measures applied.
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Tiered Response System

6.0 Cairn recognises that in addition to robust preventative measures, it is necessary to have a comprehensive
emergency planning and response system. It is a requirement to have a measured response to a number of
possible well control incidents. At the most extreme case, this includes an oil spill response plan.

6.1 Oil spill is an inherent hazard across the industry and prevention must remain the main control. However,
this is not to underplay the importance of response capability. It is important to recognise that there is no single
comprehensive method of clean up of oil spill in any location in the world and a variety of strategies must
be deployed depending on circumstances.xxiii It is accepted that a potential spill in ice infested conditions
is problematic.

6.2 Cairn’s comprehensive oil spill response plan has been in place throughout operations and was made
available publically by the Greenland Government in August 2011.xxiv The plan includes predictive modelling
on a range of spill scenarios and describes a range of response strategies and techniques, none of which should
be regarded in isolation but taken as part of a series of possible approaches depending upon the nature and
location of any spill. Substantial levels of equipment to manage an oil spill were available onboard support
and standby vessels and onshore Greenland. In addition, international response personnel and equipment was
available via Oil Spill Response Ltdxxv and their extended agreements with partners worldwide; and if necessary
under international governmental agreements. There are two principal agreements which the Greenland
Government (Danish Government) can draw on for assistance from other states for oil spill. These are under
the Copenhagen (or Nordic) Agreement (Nordic States) and the CANDEN Agreement for Canada.

6.3 The oil spill response equipment stored onboard the standby and support vessels (tier one) included:
containment and protection booms, skimmers, vacuum recovery systems, boat spray systems and dispersant. A
substantial stockpile of similar inshore and offshore (tier 2) equipment was placed at the Cairn logistics hub in
Kangerlussuaq for dispatch quickly to point of need with additional dispersant and heli-buckets at advanced
locations onshore to enable rapid mobilisation. OSRL provided international tier 3 response capabilities from
their base in the UK. This included a wide range of inshore and offshore recovery and dispersant systems such
as the Airborne Dispersant Delivery System (ADDs) using Hercules aircraft and in-situ burning booms among
other systems.

Oil spill response training was carried out in conjunction with relevant vessel, helicopter and onshore teams
for Cairn employees, contractors and representatives from the Greenlandic fire and police services.

6.4 Throughout its operating history, Cairn has demonstrated the ability to develop and manage complex
exploration and drilling projects successfully, often in challenging environments. It is only by working in such
a way that Cairn is granted a licence to operate.
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5 March 2012

Written evidence submitted by the Met Office

1. The Met Office is an acknowledged world-leading science organisation. As part of the DECC/Defra
funded Met Office Hadley Centre Climate Programme, the Met Office conducts research on the Arctic region,
both in terms of monitoring long-term changes and improving weather and climate predictions through
improved understanding and modelling of Arctic processes.

2. The loss of Arctic sea ice has implications locally within the Arctic, as well as potential impacts on
European and global climate. The Met Office is actively engaged with the NERC community on Arctic research
and is currently collaborating on three (out of the five) current projects funded as part of NERC’s Arctic
research programme. We have also set up a Joint (Met Office—NERC) Sea Ice Modelling Programme which
will lead to further development of models of Arctic sea ice.

3. Perhaps the most dramatic indicator of Arctic climate in recent years has been the summer extent of
Arctic sea ice observed from space. The extent of Arctic sea ice has been gradually declining since satellite
records began thirty years ago and has been shown to be partly attributable to human influence.

4. Climate models project the Arctic will become ice-free during summer at some point this century—though
likely not before 2040. Individual climate models are capable of capturing the observed decline in sea ice
extent although, as a group, they tend to predict a slower decline than observed. Some models also capture
year-to-year variability of similar magnitude to that seen in observations.

5. In September 2007, sea ice extent reached an all-time low, raising the question of whether the sea ice is
likely to melt more quickly than has been projected. There is, however, no evidence to support claims that this
represents an exponential acceleration in the decline. Indeed, modelling evidence suggests that Arctic sea ice
loss would be broadly reversible if the underlying warming were reversed. Reducing uncertainty in model
projections of Arctic sea ice requires a combination of increased and better observations and an increased
ability to better represent Arctic processes in climate models.

6. The Met Office provides operational attribution reports to DECC throughout the summer melting season
on the state of Arctic sea ice—including alerts on the likely date of the minimum sea ice extent in September.
Forecasting summer Arctic sea ice months ahead is a developing capability. Predictions of future sea surface
temperature and ice extent on these timescales are generated at the Met Office using the CICE model which was
developed at Los Alamos National Laboratory in the US. Predictions are made based on recent observations of
sea ice extent, together with computer simulations of key processes in the atmosphere and ocean. However, in
order to provide robust advice on when narrow shipping routes (especially in the Northwest passage) will be
ice-free, computing capacity to run our models at higher resolution will be required.

7. At the end of February 2012, the Met Office Hadley Centre Climate Programme completed a report
commissioned by DECC and Defra on the Assessment of possibility and impact of rapid climate change in the
Arctic. The report provides a comprehensive review of the current availability of observations in the Arctic;
describes the models and mechanisms for Arctic sea ice projections; assesses the possibility of rapid change in
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Arctic sea ice and its potential impacts; and includes a chapter on further work in this field. The report will be
published and publicly available in the next few months.

8 March 2012

Supplementary written evidence submitted by Cairn Energy PLC

Following the oral evidence session on 14 March, Cairn Energy would like to provide the following
additional information on some of the areas in which the Committee expressed an interest.

Oil Spill Response Plan

1.0 Cairn Energy’s Oil Spill Response Plan was published on 15 August 2011 and can be found here:
http://uk.nanoq.gl/sitecore/content/Websites/uk,-d-,nanoq/Emner/News/News_from_Government/2011/08/~/
media/981EC2BD18474A028F11DEF6A20B0D31.ashx

1.1 The only reason that it had not been made available previously was because of a stipulation by the
Greenland Authorities.

1.2 However, the comprehensive response plan had been in place and approved prior to the commencement
of Cairn’s drilling operations offshore Greenland in 2010.

1.3 Cairn is operating at the invitation of the Greenland Government and adheres to all stipulations and
licence conditions that the Government puts in place and we operate in accordance with our policies as can be
found here: http://www.cairnenergy.com/index.asp?pageid=22

1.4 Cairn welcomed the decision by the Greenlandic Government to revise its exploration framework, a
move which led to relevant response plans being publicly available.

1.5 In August 2011, Ove Karl Berthelsen, Minister for Industry and Mineral Resources, Greenland
Government stated:

“The Government and Bureau of Minerals and Petroleum (BMP) have always wanted to make the
plans available to the people of Greenland. We had reasonable concerns, however, that the balance
between transparency of information and the possible impact of safe operations was outweighed by
regular violation of safety procedures.

We are confident that the security of operations is better protected to the extent that we now feel
able to provide people in Greenland with access to as much information as possible about our
country’s search for hydrocarbons.

I would stress that all exploration is being carried out in accordance with the upmost focus on
meeting the stringent requirements we have put in place focusing on safety and environmental
protection. In addition, our supervision of these requirements is among the most stringent anywhere
in the world.”55

1.6 Cairn’s plan has been drafted by recognised expert third parties including Oil Spill Response Limited
(OSRL), and reviewed by the Danish National Centre for Environment & Energy and the Greenland
Government. All parties are satisfied that the plan is robust and appropriately designed to deal with an incident
in the region. Rob James, Regional Director of OSRL said in August 2011:

“We continually review and assess oil spill plans in challenging environments across the globe. We
are satisfied that Cairn’s response plan represents international best practice and is appropriate for
its current campaign, which is being carried out among some of the most stringent regulations
worldwide.”56

1.7 The oil spill plan is reviewed on a regular basis to ensure it reflects current expertise and in field
optimisation of available oil spill equipment, vessels and capping devices.

Shareholder Dialogue

2.0 As part our investor relations activity, we have regular dialogue with our shareholders. They are,
wherever we operate, fully aware of our robust preventative measures and of our comprehensive emergency
planning and response system in Greenland and our overall approach to safety. We also respond routinely to
queries regarding our Corporate Responsibility position and performance to various investing institutions and
their advisors. Our annual Corporate Responsibility report is subject to third party audit and validation before
publication. Our latest annual Corporate Responsibility report can be found here: http://www.cairnenergy.com/
files/reports/responsibility/cr2010/2010_cr_report.pdf

2.1 Cairn also has the appropriate funding in place to satisfy the stringent Greenland regulations and to meet
the licence requirements. It is a regulatory requirement to have a measured response to a number of possible
well control incidents. At the most extreme case, this includes an oil spill response plan.
55 http://www.cairnenergy.com/files/pdf/greenland/150811release.pdf
56 http://www.cairnenergy.com/files/pdf/greenland/150811release.pdf
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Lessons Learned from Gulf of Mexico

3.0 Oil spill is an inherent hazard across the industry and prevention must remain the main control. However,
this is not to underplay the importance of response capability.

3.1 It is important to recognise that there is no single comprehensive method of clean up of oil spill in any
location in the world and a variety of methods and strategies must be deployed depending on circumstances.

3.2 Every well is individual and has different properties. The geological formations offshore Greenland are
very different to those in the Gulf of Mexico, therefore the two are not directly comparable in that respect. We
have to be careful to develop our oil spill contingency and emergency response plans to the local circumstances
wherever it may be.

3.3 We believe we have put in place a thorough, robust and appropriate contingency plan, which has been
approved by the Greenland authorities as well as third parties. It has been subjected to Government approved
exercises throughout the drilling season. This plan intended to ensure that any lessons learnt from the Gulf of
Mexico incident were captured.

3.4 At this stage, there has been no commercial discovery of hydrocarbons offshore Greenland. The
Greenland Government is satisfied with the modelling as are the third parties who have reviewed the plan.

We have been very happy to provide both oral and written evidence to the Committee in the course of its
inquiry. If you have any further questions, please do contact us and we shall provide additional information, if
we can.

16 March 2012

Supplementary written evidence submitted by Professor Peter Wadhams

I am writing in response to information provided recently by Professor Julia Slingo OBE, Chief Scientist,
Meteorological Office, firstly in the report “Possibility and Impact of Rapid Climate Change in the Arctic” to
the Environmental Audit Committee and subsequently in answering questions from the Committee on
Wednesday 14 March 2012. In the responses, the Meteorological Office refers to an earlier presentation to the
Committee by myself, made on 21 February 2012.

The following comments are based on the uncorrected transcript of Professor Slingo’s presentation to the
EAC, 14 March 2012 session, as at:

http://www.publications.parliament.uk/pa/cm201012/cmselect/cmenvaud/uc1739-iv/uc173901.htm

1. Speed of Ice Loss

In response to questions from the Chair, Prof. Slingo ruled out an ice-free summer by as early as 2015.
Furthermore, Prof. Slingo rejected data which shows a decline in Arctic sea ice volume of 75% and also
rejected the possibility that further decreases may cause an immediate collapse of ice cover.

The data that Prof. Slingo rejected are part of PIOMAS, which is held in high regard, not only by me, but
also by many experts in the field. From my position of somebody who has studied the Arctic for many years
and has been actively participating in submarine measurements of the Arctic ice thickness since 1976, it seems
extraordinary to me that for Prof. Slingo can effectively rule out these PIOMAS data in her consideration of
the evidence for decreasing ice volume, when one considers the vast effort and diligence that has been invested
over such an extended period in collecting data under the ice by both British and US scientists. Prof. Slingo
offers no reason whatsoever for dismissing this extremely pertinent set of measurements and their associated
interpretation, arguing that “the observational estimates are still very uncertain”. This is not the case. I expand
on this in an Appendix to my letter.

It has to be said that it is very poor scientific practice to reject in such a cavalier fashion any source of data
that has been gathered according to accepted high scientific standards and published in numerous papers in
high-profile journals such as Nature and Journal of Geophysical Research, the more so when the sole reason
for this rejection appears to be perceived uncertainty. If other data are in conflict with one’s own data, then
caution should be given to the validity of one’s own data, while this should immediately set in train further
research and measurement in efforts to resolve possible conflicts. In this case, however, the crucial point is that
there is currently no rival set of data to compare with the scale and comprehensiveness of the PIOMAS data;
Prof. Slingo sets against the clear observational database only the Met. Office’s models. These models (and in
fact all the models used by IPCC) have already shown themselves to be inadequate in that they failed to predict
the rapid decline in sea ice area which has occurred in recent years. It is absurd in such a case to prefer the
predictions of failed models to an obvious near-term extrapolation based on observed and measured trends.

Regarding the possibility of an imminent collapse of sea ice, Prof. Slingo ignores a point raised earlier by
herself, ie that, apart from melting, strong winds can also influence sea ice extent, as happened in 2007 when
much ice was driven across the Arctic Ocean by southerly winds (not northerly, as she stated). The fact that
this occurred can only lead us to conclude that this could happen again. Natural variability offers no reason to
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rule out such a collapse, since natural variability works both ways, it could bring about such a collapse either
earlier or later than models indicate.

In fact, the thinner the sea ice gets, the more likely an early collapse is to occur. It is accepted science that
global warming will increase the intensity of extreme weather events, so more heavy winds and more intense
storms can be expected to increasingly break up the remaining ice, both mechanically and by enhancing ocean
heat transfer to the under-ice surface.

The concluding observation I have to make on this first point is that Prof. Slingo has not provided any
justification for ignoring the measurements that we have of ice volume changes and the clear trend towards
imminent ice-free summers that they indicate.

2. Methane—Potential Emissions and Escalation

My second point of contention is Prof. Slingo’s position on the possibility of imminent large releases of
methane in the Arctic, which is consistent with her sanguine attitude to the rate of loss of ice cover. She states
“Our estimates of those (large releases of methane) are that we are not looking at catastrophic releases of
methane.” Prof Slingo suggests that there was “a lack of clarity in thinking about how that heating at the upper
level of the ocean can get down, and how rapidly it can get down into the deeper layers of the ocean”. This
appears to show a lack of understanding of the well-known process of ocean mixing. As Prof. Slingo earlier
brought up herself, strong winds can cause mixing of the vertical water column, bringing heat down to the
seabed, especially so in the shallow waters of the East Siberian Arctic Shelf. A recent paper shows that “data
obtained in the ESAS during the drilling expedition of 2011 showed no frozen sediments at all within the 53
m long drilling core” (Dr. Natalia Shakhova et al. in: EGU General Assembly 2012;
http://meetingorganizer.copernicus.org/EGU2012/EGU2012–3877–1.pdf ).

The East Siberian Arctic Shelf (ESAS), where the intensive seabed methane emissions have been recorded,
is only about 50 m deep. Throughout the world ocean, the Mixed Layer (the near-surface layer where wind-
induced mixing of water occurs) is typically 100–200 m deep. It is shallower only in areas where the water is
extremely calm. This used to be the case for the Arctic Ocean because of its ice cover, but it is no longer the
case, because of the large-scale summer sea ice retreat which has created a wide-open Beaufort Sea where
storms can create waves as high as in any other ocean, which exert their full mixing effect on the waters. It is
certain that a 50 m deep open shelf sea is mixed to the bottom, so I am at a loss to understand Prof. Slingo’s
remarks, unless she is thinking of the deep ocean or deeper shelves elsewhere than the East Siberian Sea.

Furthermore, Prof. Slingo states that “where there is methane coming out of the continental shelf there it is
not reaching the surface either, because again the methane is oxidised during its passage through the sea water
and none of those plumes made it to the surface. So there is a general consensus that only a small fraction of
methane, when it is released through this gradual process of warming of the continental shelf, actually reaches
the surface.” This statement is also incomprehensible as far as the East Siberian Arctic Shelf is concerned.
With such a shallow water depth the methane plume reaches the surface within a few seconds of release, giving
little opportunity for oxidation on the way up. She may be confusing this situation with that of the much deeper
waters off Svalbard where methane plumes are indeed observed to peter out before reaching the surface, due
to oxidation within the water column.

To illustrate the reality of this warming of ESAS shelf water, I reproduce (fig. 1) a satellite sea surface
temperature data (SST) map from September 2011, provided by Dr James Overland of Pacific Marine
Environmental Laboratory (PMEL), Seattle. This shows that in summer 2011 the surface water temperature in
the open part of the Beaufort and Chukchi seas reached a massive 6–7°C over most of the region and up to
9°C along the Arctic coast of Alaska. This is warmer than the temperature of the North Sea at Scarborough
yesterday. This extraordinary warming is due to absorption of solar radiation by the open water. These are not
the temperatures of a very thin skin as suggested by Prof. Slingo. The NOAA data apply to the uppermost 7
m of the ocean, while PMEL has backup data from Wave Gliders (automatic vehicles that run oceanographic
surveys at preprogrammed depths) to show that this warming extends to at least 20 m. We can conclude from
fig.1 that an extraordinary seabed warming is taking place, certainly sufficient to cause rapid melt of offshore
permafrost, and this must cause serious concern with respect to the danger of a large methane outbreak.

Once the methane reaches the surface, one should note that there is very little hydroxyl in the Arctic
atmosphere to break down the methane, a situation that again becomes even worse with large releases of
methane.

3. The Choice of Pursuing Geo-engineering or not

Finally, I would like to address Prof. Slingo’s closing remarks on geo-engineering.

Both Professor Slingo and Professor Lenton repeat a point made by many critics of geo-engineering that
once you start geoengineering you have to continue. On this point, I like to draw attention to evidence earlier
provided to the Environmental Audit Committee by Professor Stephen Salter, as can be found at:

http://www.publications.parliament.uk/pa/cm201012/cmselect/cmenvaud/writev/1739/arc22.htm
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Prof. Salter responds: “I must disagree. You have to continue only until emissions have fallen sufficiently or
CO2 removal methods have proved effective or there is a collective world view that abrupt global warming is
a good thing after all. No action by the geo-engineering community is impeding these. Indeed everyone working
in the field hopes that geoengineering will never be needed but fears that it might be needed with the greatest
urgency. This is like the view of people who hope and pray that houses will not catch fire and cars will not
crash but still want emergency services to be well trained and well equipped with ambulances and fires
engines.” Basically he is talking about the precautionary principle.

I fully agree with Prof. Salter on this point, and I also fully share with Prof. Salter the anxieties of the Arctic
Methane Emergency Group. A highly proactive geo-engineering research programme aimed at mitigating
global warming is more rational than expecting the worst but not taking any action to avert it.

Peter Wadhams
Professor of Ocean Physics
Department of Applied Mathematics and Theoretical Physics (DAMTP)
University of Cambridge
Member of Arctic Methane Emergency Group; Review Editor for Intergovernmental Panel on Climate
Change 5th Assessment (chapter 1).

FIG.1. 12–13 September 2011. NOAA-6 and-7 imagery of sea surface temperature in Beaufort Sea (courtesy
of J Overland). Alaska is brown land mass in bottom half. Note 6–7°C temperatures (green) in west, over East
Siberian Shelf, and up to 9°C (orange) along Alaskan coast.

APPENDIX

THE SCIENTIFIC DATABASE FOR SEA ICE LOSS

On a previous occasion (21 February) I testified to the Committee and showed them the results of submarine
measurements of ic thickness combined with satellite observations of ice retreat. When these two datasets are
combined, they demonstrate beyond doubt that the volume of sea ice in the Arctic has seriously diminished
over the past 40 years, by about 75% in the case of the late summer volume. If this decline is extrapolated,
then without the need for models (which have demonstrably failed to predict the rapid retreat of sea ice in the
last few years) it can be easily seen that the summer sea ice will disappear by about 2016 (plus or minus about
three years). It might be useful to summarise the history of research in this subject.

In her testimony Prof Slingo placed her faith in model predictions and in future data to come from satellites
on thickness (presumably Cryosat-2, which has not yet produced any usable data on ice thickness). Yet since
the 1950s US and British submarines have been regularly sailing to the Arctic (I have been doing it since
1976) and accurately measuring ice thickness in transects across that ocean. Her statement that “we do not
know the ice thickness in the Arctic” is false. In 1990 I published the first evidence of ice thinning in the
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Arctic in Nature (Wadhams, 1990). At that stage it was a 15% thinning over the Eurasian Basin. Incorporating
later data my group was able to demonstrate a 43% thinning by the late 1990s (Wadhams and Davis, 2000,
2001), and this was in exact agreement with observations made by Dr Drew Rothrock of the University of
Washington, who has had the main responsibility for analyzing data from US submarines (Rothrock et al,
1999, 2003; Kwok and Rothrock, 2009) and who examined all the other sectors of the Arctic Ocean. In fact
in his 2003 paper Rothrock showed that in every sector of the Arctic Ocean a substantial hickness loss had
occurred in the preceding 20 years. Further thinning has since been demonstrated, eg see my latest paper on
this (Wadhams et al, 2011). Among the foremost US researchers at present active on sea ice volume decline
are Dr Ron Kwok of the NASA Jet Propulsion Laboratory and Dr Axel Schweiger of University of Washington
(leader of the PIOMAS project), and these have both been moved to write to Prof Slingo expressing their
surprise at her remarks deriding the scientific database.

Even if we only consider a 43% loss of mean thickness (which was documented as occurring up to 1999),
the accompanying loss of area (30–40%) gives a volume loss of some 75%. Summer melt measurements made
in 2007 in the Beaufort Sea by Perovich et al. (2008) showed 2 m of bottom melt. If these enhanced melt rates
are applied to ice which is mainly first-year and which has itself suffered thinning through global warming,
then it is clear that very soon we will be facing a collapse of the ice cover through summer melt being greater
than winter growth. These observations do not just come from me but also from the PIOMAS project at the
University of Washington (a programme to map volume change of sea ice led by Dr Rothrock himself and Dr
Schweiger), the satellite-based work of Ron Kwok, and the high-resolution modelling work of Dr Wieslaw
Maslowsky at the Naval Postgraduate School, Monterey (eg Maslowsky et al, 2011).
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22 April 2012

Supplementary written evidence submitted by Shell

Inquiry into Protecting the Arctic—Response to Follow-up Questions to Shell

How does Shell’s business plans reflect the impacts of approaching climate change? (Q141)

Energy demand continues to grow, with increasing population and prosperity, particularly in developing
countries. The challenge facing the energy industry is to produce much more energy, at an economic cost and
to minimize the environmental impact. Shell has two objectives: one is to help provide energy over the coming
years to meet the projected growth in demand which will fuel development and higher living standards. For
Shell this will mean contributing to the supply of fossil fuels, which will remain our core business activity.
The second objective is to contribute, at the same time, to lowering the CO2 footprint of the future energy mix.

Our approach is to consider CO2 emissions in our commercial decisions and to seek to reduce or mitigate
them across our global portfolio. Our focus is on four concrete actions—producing more gas, developing low
CO2 biofuels, progressing carbon capture and storage (CCS) technology and implementing energy efficiency
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measures in our operations. Shell welcomes increasing use of renewables in the energy mix, but notes that
fossil fuels are projected to provide the majority of energy supply well into the mid-century.

Below is a brief summary of those actions, and we would be happy to offer to Committee members a
meeting with Shell CO2 specialists to discuss Shell’s approach to climate change in more detail.

Around one third of CO2 emissions from the energy system come from electricity generation. We are
producing more gas which, on a well to wire basis, when used in power plants emits around half the CO2 of
coal. Displacing coal-fired power with natural gas is the fastest and cheapest route to CO2 emissions reductions
in the global power sector over the next 20-plus years. Natural gas will stay attractive in the future. It
complements the intermittency of renewable electricity because it can quickly produce more power when
needed and, when combined with CCS, could cut power plant CO2 emissions by 90%.

Around one fifth of CO2 emissions from the energy system come from road transport. Options like electric
and hydrogen will play their part in the future but we believe biofuels offer the most practical, commercial
way to reduce CO2 emissions from this sector over the next 20 years. At present, in most markets demand for
biofuels is driven solely by mandates flowing from government CO2 reduction policies. But biofuels vary and
Shell (which is the world’s largest distributor of biofuels) believes use of the lowest-CO2 types should be
incentivised. Shell has made a leading investment in production of Brazilian sugarcane ethanol, which is the
lowest-CO2 biofuels available at industrial capacity today. And we continue to develop advanced biofuels.

We are also playing our part to help push carbon capture and storage (CCS) technology through its
demonstration phase to industrial scale roll-out (2020+). Given many agree that most of the energy demand to
2050 will have to be met by coal, oil and gas, CCS will be a crucial tool to help mitigate the rate of world
CO2 emissions growth from energy. Like all new energy technologies (similar to advanced biofuels),
government support is absolutely vital in this demonstration phase for CCS. We have made an investment in
the Gorgon CCS project in Australia and the TCM Mongstad CCS project in Norway. We are also assessing
commitments to more, for example, at our oil sands operations in Canada (Quest) and in UK (Peterhead). The
Peterhead CCS is would demonstrate the use of CCS with gas-fired power stations.

And we continue to work on operational energy efficiency. We have made great strides in this area in recent
years and we are committed to sustaining our investment (multi-billion dollar) and focus. But the technical
challenge for oil and gas companies is going to get harder. It will take more innovation, technology and energy
(with consequent CO2 emissions) to unlock “difficult” oil and gas resources previously considered stranded.

What is your view on whether a “carbon bubble” is developing in financial markets, where the carbon
dioxide emissions potential of investments in fossil fuels reserves exceed the UK’s statutory carbon emissions
targets. Is this an issue that your company factors into its business planning? (Q152)

Shell provides information on its greenhouse gas emissions through its annual Sustainability Report (link
below) and has for a number of years provided data through the Carbon Disclosure Project. We cannot predict
long term global CO2 emissions as that will depend on a range of factors, including portfolio investments and
divestments as well as investments in light of evolving climate legislation. For that reason, Shell has robust
management systems in place to ensure that we have a good understanding of the impact of current and future
climate change legislation.

http://reports.shell.com/sustainability-report/2011/servicepages/welcome.html

The information in the sustainability report covers Shell’s global emissions, while the UK’s statutory carbon
targets are domestic, so may not be directly comparable.

As policies develop to address climate change, some energy technologies that do not currently provide a
significant return on investment could start to do so. Therefore Shell continually monitors its portfolio with the
aim of providing an ongoing return for our investors.

Our goal is to be competitive (continued growth and portfolio performance) in a future, which will include
CO2 regulation and cost to our business. We think that a CO2 price—with some range of certainty—will be
needed to encourage innovative companies like Shell to invest in lower CO2 energy solutions for the future.
And we support governments implementing market-based approaches, such as CO2 cap and trade schemes.
Shell is strongly supportive of the EU ETS, and has actively supported proposals to make prices more robust,
eg through set-aside of allowances.

Shell currently uses a $40 per tonne value for CO2 in our investment economics, which is an indicative
“project screening value” that reflects Shell’s belief that regulatory constraints on CO2 will evolve over time
and result in certain price signals. However, it is not a price forecast for CO2 or a strict threshold past which
Shell projects cannot progress. Rather, we use it for rounded consideration—to help quantify the risk all of our
projects may face, to reflect CO2 price signals, and to drive investment and design choices that will help us
develop a robust portfolio.
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What case-study evidence do you have that it is technically possible for a rig involved in a well blowout to
drill its own relief well without weakening the spill response? (Q208).

In Shell’s scenario developed for a well control incident in Alaska, the primary drilling vessel (either the
Kulluk or Discoverer) will attempt to stop the well control by pumping mud and/or some other specially
formulated fluid down the hole. Should these efforts fail, the drilling vessel will activate its Blow Out Preventer
system, and if needed, immediately disconnect and pull away to a site upwind and upcurrent from the well
control location and initiate relief well drilling operations. As a precautionary measure, relief well preparation
operations are initiated in parallel with surface capping intervention and containment methods being employed
on the well. Unless it is damaged, the original drilling vessel will commence relief well drilling if intervention
measures prove to be unsuccessful.

As a case-study example, a published paper from The Society of Petroleum Engineers is attached57 which
details a case-study on an instance of a self- drilled relief in the Ekofisk area of the North Sea, carried out by
Saga Petroleum. During drilling operations in January 1989, there were problems with well control, which
necessitated shearing the drillpipe down the hole. The well flowed for about 1 minute before being shut in by
the fail-safe valves. The riser pipe was then disconnected and the rig moved off location. The chosen method
of killing the well consisted of drilling a relief well into the blowout near the reservoir. The Treasure Saga rig
which was the rig employed drilling the original well, was immediately available to drill the relief well. Eleven
days after the rig disconnected from the well, the relief well was well underway. There were no loss of
hydrocarbons due to this incident.

In the event that the primary drilling vessel operating in Alaska becomes disabled and not capable of drilling
the relief well for any reason, Shell’s other rig in the area will cease drilling and temporarily plug the well so
that it cannot flow, recover its Blow Out Preventer stack and moorings, and transit to the relief well drill site.
The rig will then initiate relief well drilling operations upon arrival and mooring, and will remain at the site
through plugging operations on both the relief well and the blowout well before returning to its own well to
resume drilling operations on the suspended well. A reciprocal arrangement is in place should the rig in the
other location have well control problems and require a relief well to be drilled.

Appendix L of Shell’s Camden Bay Exploration Plan (EP), which has full detail on Shell’s Well Control
Plan is attached.58 Also attached59 for more background is the letter sent on 3 August 2011 from the Vice
President of Shell Alaska to the US Bureau of Ocean Energy Management, Regulation and Enforcement,
responding to criticisms of Shell’s Exploration Plan by the Pew Foundation and Earthjustice.

What are i) the differences between the regulatory regimes for oil and gas exploration and extraction
adopted by the different Arctic states? ii) Does Shell go beyond regulatory requirements in some Arctic States
to ensure its systems and processes are consistent across the Arctic? iii) Do you intend operating a same-
season relief well in the Chukchi Sea, as you do in Canada?

(i) The regulation of offshore drilling can be situated on a spectrum between prescriptive requirements and
performance-based regulation. Many regimes include elements of both approaches. Prescriptive regulation sets
specific technical or procedural requirements with which regulated entities must comply. Performance-based
or goal-based regulation identifies functions or outcomes for regulated entities but allows them considerable
flexibility to determine how they will undertake the functions and achieve the outcomes. Each of these
approaches has strengths and limitations.

Canada has adopted a hybrid approach that combines the use of prescriptive and performance-based
requirements depending upon which one is considered to be most appropriate. Prescription is used when
compulsory means of compliance are desired. Goals are used when circumstances can differ greatly among the
regulated companies or where superior outcomes are likely to be achieved through innovation or new
technology.

The US system has mainly prescriptive regulations, often requiring industry standards through regulatory
incorporation.

Norway’s regulatory regime is mainly performance-based, supplemented with prescriptive elements.

The UK uses a performance-based approach, referred to as “goal-setting,” that requires companies to
continually demonstrate that they are taking measures to minimize the risk of oil and gas releases to “as low
as reasonably practicable.”

For greater detail on the different national regulatory regimes, we attach “Comparing the Offshore Drilling
Regulatory Regimes of the Canadian Arctic, the U.S., the U.K., Greenland and Norway”, a June 2011 report
by the Pembina Institute.60 Section 2 (pages 18–38) contains in in-depth comparison of the relevant national
regimes.
57 Not printed.
58 http://alaska.boemre.gov/ref/ProjectHistory/2012_Shell_CK/revisedEP/AppendixL.pdf
59 Not printed. Available at: http://www-static.shell.com/static/usa/downloads/alaska/alaksa_letter_boemre_aug32011.pdf
60 Not printed. Available at: http://www.pembina.org/pub/2227
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(ii) Together with the regulators, academics and other stakeholders, Shell have developed and continue to
develop the highest standards for arctic drilling. We have strict Shell Group standards for our well and facility
designs around the world including designing, constructing and operating wells in a safe and responsible way.

(iii) We do not operate offshore in Canada. However for the Shell Alaska operations, the relief well could
begin immediately as all of the equipment, including extra pipe, casing and a second Blow Out Preventor will
already be staged onboard the drilling rig. If for some reason the original drill rig is not able to drill a relief
well, Shell has committed to having a secondary relief well rig and ice-management vessel nearby that will
be mobilized.

To what extent is the Arctic Council able to ensure that a consistent regulatory regime for oil and gas
exploration and extraction is adopted across the Arctic?

The Arctic Council is a high-level intergovernmental forum to provide a means for promoting cooperation,
coordination and interaction among the Arctic States, with the involvement of the Arctic Indigenous
communities and other Arctic inhabitants on common Arctic issues, in particular issues of sustainable
development and environmental protection.

Although—as a coordinating body—the Arctic Council has no authority to ensure a consistent regulatory
regime, the Council does exert influence on Arctic policy and regulations, leading by influence, and the
expectation is that this influence will strengthen over time. For example, in the 2011 Arctic Council Ministerial
meeting in Nuuk, Greenland, two important developments were announced which were relevant to the oil and
gas industry and demonstrated a move towards more of a governance role for the Council:

The first legally binding instrument negotiated under the auspices of the Arctic Council was signed
on Cooperation on Aeronautical and Maritime Search and Rescue in the Arctic. This defined, for
each Arctic State, an area of the Arctic in which it will have lead responsibility in organizing
responses to search and rescue incidents. The Agreement also commits Parties to provide appropriate
assistance in the event of such an incident and to take other steps address growing search and rescue
needs in the Arctic region.

Secondly, the Ministers also decided to establish a Task Force, reporting to the Senior Arctic
Officials, to develop an international instrument on Arctic marine oil pollution preparedness and
response, and called for the Emergency Prevention, Preparedness and Response (EPPR) and other
relevant working groups to develop recommendations and/or best practices in the prevention of
marine oil pollution. The results of which will be reported out at the 2013 Ministerial meeting.
Representatives of the oil and gas industry (including Peter Velez of Shell representing the
International Association of Oil and Gas Producers) are also contributing to these efforts.

How do the UK Government and UK authorities get involved in reviewing or auditing your operations in the
Arctic? Would you welcome further scrutiny from the UK Government?

The UK is not an Arctic State and therefore does not have jurisdiction to authorise or permit activities in
the region. Any drilling operations in the Arctic—deepwater or otherwise—are a matter for the Governments
of the sovereign Arctic States, supplemented and complemented by international agreements and treaties on
specific issues. The UK has a long history and strong environmental, political, economic and scientific interests
in the region, is an observer state to the Arctic Council, and so can also play an active role in advocating
for a well-governed process of mineral exploitation, with transparent market principles and fair access for
British companies.

Shell already cooperates closely with the relevant UK regulatory authorities over Shell’s offshore exploration
and production activities in the UK sector of the North Sea, where UK is a world leader in offshore drilling
regulation and already works closely with Norway on several offshore safety initiatives through the EU, G20,
Oil Spill Response and Advisory Group (OSPRAG), and the Convention for the Protection of Marine Life.

Who are you answerable to on protecting wildlife in international seas?

For oil and gas exploration and production activities, which are carried out on the offshore continental shelf
of host governments we comply with national, regional and—where appropriate—local regulations with respect
to protection of wildlife.

There are currently no Arctic oil and gas activities in areas outside national boundaries or in international
waters but shipping has to comply with IMO regulations for international maritime areas. The IMO
Conventions cover maritime safety and security, including conventions relating to the prevention of marine
pollution, oil spill preparedness, response and cooperation and dumping of wastes at sea. The Ship owner is
responsible for safe management, manning and maintenance of the vessel and the Classification societies set
standards of construction and assess condition. The Flag states regulate the standards of ships under their
registry.

24 April 2012
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Further supplementary written evidence submitted by Cairn Energy PLC

Background

1.0 The supplementary memorandum answers a number of additional questions posed by the Committee
following the oral evidence session on 14 March 2012. We would be very happy to answer any further questions
that the Committee may have.

Question 141. How do Cairn’s business plans reflect the impacts of approaching climate change?

1.1 Cairn’s Business Principles, which are available in the Responsibility section of our website at
http://www.cairnenergy.com include the company’s climate change strategy which is aimed at ensuring a
capacity to adapt to current and anticipated future climate change drivers. It should be noted that Cairn while
exploring for oil and gas is not currently responsible for any operated oil and gas production.

The Business Principles relating to climate change are as follows:

1.2 (Extract) Principle—We will operate to minimise our carbon and water footprint

“Our activities produce emissions of methane, carbon dioxide and oxides of nitrogen—gases which
are recognised as greenhouse gases. We acknowledge that there is a growing consensus about the
reality of global warming and the contribution of human activity.

Energy is essential to social and economic progress but we recognise that we have a responsibility
to take a precautionary approach to climate change and seek to minimise our own emissions of
greenhouse gases. We will do this by:

— Measuring, verifying and reporting on greenhouse gas emissions in line with the GHG
Protocol methods and oil and gas sector disclosure initiatives (note Cairn has been
reporting its emissions data in its annual CR Reports since 2001);

— Working to understand our future energy requirements and emissions;

— Identifying and evaluating opportunities for energy efficiency and emissions reduction.
Developing and implementing management solutions by embedding climate change in our
CR Management System; and

— Contributing to programmes that address environmental and social impacts of climate
change within our sphere of control and reasonable influence.”

1.3 Putting the climate change strategy into practice during our business planning process is the management
responsibility of the HSE and asset team and means we take account of the business risks from the potential
impact of climate change and costs of carbon in the Cairn Project Delivery Process and Investment Proposals. In
addition, where development of hydrocarbons occurs the long-term societal benefits are also taken into account.

1.4 As Cairn’s current portfolio contains interests in licences in the exploration, appraisal or pre-development
phases we do not have producing assets which may contribute GHG emissions.

Question 152. What is your view on whether a “carbon bubble” is developing in financial markets, where
the carbon dioxide emissions potential of investments in fossil fuels reserves exceeds the UK’s statutory
carbon emissions targets? Is this an issue that your company factors into its business planning?

1.5 There are a number of factors which currently support the global price of carbon. We believe that this
is an important issue for Government and business.

1.6 We recognise that the EU Emissions Trading System (EU ETS) is by far the largest player in carbon
markets and, since it is established by EU law, it will continue to operate, regardless of the status of global
negotiations for a successor to the Kyoto Protocol. The EU ETS also trades in other forms of carbon credits,
so it is likely to support the global price of carbon. In addition, the UK’s intention to establish an escalating
floor price for carbon, and to a lesser extent the EU, will also drive up the price of carbon and should lead
towards driving emissions reduction.

1.7 In the EU, Phase III of the EU ETS will operate on the basis of auctioning emissions allowances, with
some free allocation. This will have implications for the onshore and offshore operation of combustion plants,
especially for electricity generation. Free allowances for electricity generation will be withdrawn, imposing
substantial costs.

1.8 The EU ETS is not enforced in Greenland, but the Government there has made commitments to meeting
international expectations post 2012 and therefore carbon emissions reduction or fiscal measures may be
introduced. There are no imminent developments anticipated in climate change legislation that are considered
likely to impose significant costs in other jurisdictions where Cairn is proposing to operate.
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To what extent is the Arctic Council able to ensure that a consistent regulatory regime for oil and gas
exploration and extraction is adopted across the Arctic?

1.9 Cairn welcomes the principle of a consistent high standard regulatory regime across the region. The
Arctic Council produces guidance and positions on various environmental and social matters which are taken
into account in developing any projects in Greenland. The Government of Greenland is a member of the Arctic
Council and the Council’s participating governments remain sovereign. Therefore it is up to them to decide
the sort of role the Council should play in regulating oil and gas exploration.

How do the UK Government and UK authorities get involved in reviewing or auditing your operations in the
Arctic? Would you welcome further scrutiny from the UK Government?

2.0 Cairn is obliged to work under the regulations laid down by the sovereign states in which we operate.
In Greenland, for example, scrutiny is already at a very high standard, provided by the Greenland government’s
Bureau for Minerals and Petroleum and the Danish Centre for Environment and Energy. In future, we may
also have to consider forthcoming EU legislation on health & safety in the industry over and above the existing
regulations. Regulatory frameworks in many other Arctic states where oil and gas explorations exist are also
highly regulated (eg United States, Norway, Canada and Russia). These states apply regulations according to
their own legal codes which are not identical to those in the UK.

Cairn already applies UK standards as a minimum in its operations and is happy to answer questions about
its operations wherever they may be in the world. However, it is our view that it would be unusual for another
country to be responsible or have a significant say in the scrutiny of operations where another state rightly has
jurisdiction over its regulatory process.

Who are you answerable to on protecting wildlife in international seas?

2.1 In international seas there are many well-known International Conventions which focus on pollution and
on resource protection. In the Greenland situation, the various seas lie between Canada and Greenland and the
relevant governments are responsible. The relevant bodies are dependent on location. International agreements
exist often between neighbouring states. Some have a more global/inter regional reach such as UN or
International Maritime Organisation (IMO) Conventions whereas others are more regional (eg Barcelona
Convention, EU Conventions, JNCB, Agreements for Cooperation Relating to the Marine Environment).

Such Conventions are promulgated on an international basis between one or more sovereign states and the
signatories are obliged to enforce them within their jurisdiction. Indeed the UK Government is signatory to
many of these. Typically those on the high seas fall under maritime law.

2.2 Oil and gas exploration activities typically fall in one or two jurisdictions (for transboundary matters),
but vessel movements in transit fall under internal conventions governing shipping. It should not be overlooked
that there is an interface here with communities and social well-being in terms of wildlife protection (eg
hunting and fishing conventions).

Cairn is happy to provide this supplementary memorandum and to answer any additional questions that the
Committee may have.

26 April 2012

Letter submitted by Lord Taylor of Holbeach, Parliamentary Under Secretary, Defra

Thank you for your letter of 18 April to the Secretary of State about the negotiations on a revised Gothenburg
Protocol and the importance of action to tackle black carbon. I am replying as the Minister responsible for air
quality policy.

As you know from our response to the Environmental Audit Committee’s follow up report on air quality,
the Government is working hard to progress a number of policies aimed at tackling air pollution. This includes
agreeing a revised Gothenburg Protocol that will introduce tighter controls on emissions of air pollutants that
have adverse effects on human health, natural ecosystems, materials and crops. A key aim of the revision for
the UK is to agree an amended Protocol that can be widely ratified by non-EU Parties thereby reducing the
transboundary impact of emissions of air pollutants from outside the EU.

The Gothenburg Protocol is a Protocol to the UNECE Convention on Long Range Transboundary Air
Pollution; as such, its primary purpose remains to control and reduce transboundary air pollutants. However,
the revised Protocol will, for the first time, introduce an emissions reduction target for fine particulate matter
(PM2.5), and the UK is expected to agree a substantial PM2.5 reduction target of approximately 30% by 2020
(from a 2005 baseline). As black carbon is a component of particulate matter, reductions in emissions of PM2.5

will also reduce black carbon. An international assessment of black carbon estimated that emissions from the
UK in 2005 were 29 kilotonnes and predicted that these would decrease by approximately 70% by 2020,
through implementation of agreed EU and national measures that tackle PM2.5. This would include, for
example, forthcoming Euro 6/VI emissions standards for road vehicles.
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The European Commission, which is negotiating the revised Protocol on behalf of the EU, has from the
outset recognised the emerging evidence of black carbon as an air quality pollutant and short-lived climate
pollutant based on the Convention’s own assessments and those made by organisations such as UNEP and the
Arctic Council. The revised Protocol is expected to highlight the climate co-benefits of reducing black carbon,
particularly in the Arctic and Alpine regions; to encourage further research to improve knowledge and
understanding of measures to address black carbon; and to support the development of emission inventories
for black carbon.

Negotiations have been progressing well and we expect that these objectives will translate into new
provisions on black carbon in the revised Protocol. However, it is important to note that the Convention’s Task
Force on Health recently recommended that PM2.5 should continue to be used as the primary metric in
quantifying human exposure to particulate matter. PM2.5 targets will, therefore, remain the driver for delivering
the human health objectives of the Protocol.

A further aim of the protocol is to control emissions of precursors of tropospheric ozone, which is harmful
to human health, ecosystems and crops. This too will have additional climate benefits as ozone is also a
powerful short-lived, climate-forcing gas (SLCF).

Beyond the Gothenburg Protocol, there is increasing international recognition of the threats posed by black
carbon, such as the Nordic Council of Ministers Svalbard Declaration, which states that emissions of SLCFs
must be reduced. However, the climate benefits of addressing SLCFs must be considered in the context of
action to address emissions of all climate forcers, recognising that black carbon’s impact is short-lived and not
the primary driver of current and future warming. Defra, the Department of Energy and Climate Change
(DECC) and the Department for International Development (DfID) are together considering how best to address
SLCFs in the context of achieving ambitious international agreements to address climate change.

I am copying this letter to Gregory Barker and Stephen O’Brien as the Ministers responsible for climate
policy in DECC and DfID respectively.

30 April 2012

Further written evidence submitted by John Nissen, AMEG

THE GROWING CRISIS IN THE ARCTIC

I am writing on behalf of AMEG, the Arctic Methane Emergency Group, in regard to conflicting evidence
you have received during your inquiry “Protecting the Arctic”.

The inquiry is both a highly commendable reaction to, and a highly authoritative confirmation of, the fact
that for the last few decades the Arctic environment is being changed at a rate unprecedented in human history.
The world’s scientific establishment is unequivocal that these changes to the Arctic environment, particularly
the retreating sea ice, were initiated as a consequence of global greenhouse gas emissions arising from human
activities. But, as the sea ice retreats, the open water absorbs more sunshine, warming the water and melting
more ice in a vicious cycle known as “positive feedback”. Thus global warming from greenhouse gases is
amplified in a process known as “Arctic amplification”. There is good evidence to suggest that the Arctic is
currently warming several times faster than the average over the whole planet, see Appendix.

In the course of the EAC’s ongoing inquiry it has focused on the issue of the retreating sea ice because it is
this feature of the changing environment that has attracted the interests of the oil, shipping and fishing industries
and is also the critical disruptive element in the Arctic environment. AMEG representatives, Professor Peter
Wadhams and I, have pointed out extreme dangers associated with the retreat, warranting the designation of a
planetary emergency—a crisis of unprecedented magnitude to threaten all mankind—a matter of national and
international security.

The EAC invited many organisations to give their evidence on how the near future of the Arctic would play
out. AMEG provided compelling evidence that not only was the rate of reduction of sea ice extent and depth
much higher than is currently being predicted by models (such as used by the Hadley Centre) but that the
consequential release of entrapped methane, an extremely powerful greenhouse gas, was also accelerating,
risking catastrophic exacerbation of global warming in coming decades. However the chain reaction of Arctic
warming and further methane release could be stifled if the Arctic were cooled quickly by measures
including geoengineering.

In her evidence, Professor Julia Slingo of the Meteorological Office flatly contradicted the AMEG evidence,
particularly the evidence of rapid sea ice retreat given by Professor Wadhams. Especially, Professor Slingo said
she did not find the PIOMAS volume data credible, and she was expecting to see “better data” fitting the
Hadley Centre models soon. We wish to point out that it is quite extraordinary that Professor Wadhams, an
acknowledged expert on sea ice who has spent many years studying sea ice thickness, should have his evidence
thus repudiated. However, the committee might bear in mind that the reputation of the Hadley Centre, part of
the Met Office, is largely based on their modelling expertise; and their models are still predicting the sea ice
demise many decades in the future. Thus Professor Slingo was in effect attempting to defend the Hadley
Centre reputation.
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What the committee may not know is that there was a whole assemblage of models used by the IPCC in
2007 for their AR4 report. Most of these models predicted the sea ice survival beyond the end of the century.
None of the models showed the positive feedback from sea ice retreat that we refer to above. An excuse could
be made that this feedback is difficult to quantify and to model, so was omitted on procedural grounds. However
the resultant predictions bore no relation to reality. Even in the 1990s, the observations of sea ice extent were
deviating from the most pessimistic of the models. Then in September 2007 the sea ice extent plummeted to a
record low, about 40% below the level at start of satellite measurement. Nevertheless, IPCC, supported by
models from the Hadley Centre, continued on the assumption that global warming predictions could be made
for the whole century without taking into account possible sea ice disappearance and massive methane release.
Even with the “wake-up call” of sea ice retreat in 2007, the Hadley Centre would not admit that their models
were fundamentally flawed and they continue to ignore the evidence of sea ice volume, which is showing an
exponential downward trend.

Note that in their written evidence to EAC, the Met Office says: “In September 2007, sea ice extent reached
an all-time low, raising the question of whether the sea ice is likely to melt more quickly than has been
projected. There is, however, no evidence to support claims that this represents an exponential acceleration in
the decline.” They also assure the EAC to trust models giving 2040 as the earliest date for the Arctic to become
ice-free during summer. However the PIOMAS volume data clearly shows acceleration in decline, a close fit
to the exponential trend curve, and a likely date for an ice-free September around 2015. (Note that as the
volume approaches zero, so must the extent, implying a collapse in extent before 2015.)

And they are even now ignoring the evidence of the growing methane emissions from the East Siberian
Arctic Shelf (ESAS) where “vast plumes of methane bubbles, many over a kilometre across” have been reported
arising from the seabed by the Russian scientists, Shakhova and Semiletov. In her oral evidence, Professor
Slingo shows apparent ignorance of the Arctic methane situation, which may have misled the committee. She
ignores the vast area of ESAS (over two million square kilometres) and claims that only a small fraction of
methane from hydrates reaches the surface. That may be true for methane from the shelf margins at several
hundred meters depth; but the shelf itself is mostly less than 40 metres deep, so the methane has little time to
be oxidised and most of it reaches the surface. Furthermore she suggests only a small rise in temperature at
the seabed, but in ESAS temperature rises of up to 6 degrees have been recorded. Far from the stratification
of the water, which Professor Slingo suggests, there has been a growing turbulence as the sea ice cover is
removed, resulting in this seabed warming.

This denial of the true situation might mislead the committee into thinking that there is no significant amount
of methane entering the atmosphere, let alone a growth. But methane detection stations show recent spikes in
methane levels which can only be easily explained by seabed origin. Furthermore satellite measurements have
shown a growing anomaly of excess methane over the Arctic Ocean, again suggesting a seabed origin. All this
evidence was available to the Met Office but they chose to ignore it.

Thus the Met Office (and Hadley Centre within it) is party to a complete denial of what is actually happening
in the Arctic with accelerated warming, precipitous decline in sea ice and ominous rise in methane emissions.

Margaret Thatcher, in her opening of the Hadley Centre, 25 May 1990 said: “Today, with the publication of
the Report of the Inter-Governmental Panel on Climate Change, we have an authoritative early warning
system… [This] Report confirms that greenhouse gases are increasing substantially as a result of Man’s
activities; that this will warm the Earth’s surface, with serious consequences for us all, and that these
consequences are capable of prediction. We want to predict them more accurately and that is why we are
opening this Centre today.”

We wish to hold the Met Office and its chief scientist to account for putting out scientifically unfounded and
incorrect information to delude the government and public that no possible Arctic planetary emergency exists.

The importance of the sea ice for the planet is not in dispute; it provides a reflective mirror to reflect solar
energy back into space, thus cooling the planet. James Lovelock has made his own estimate that loss of sea
ice would be equivalent to the warming of all the CO2 that has accumulated in the atmosphere as a result of
mankind’s emissions over the past century. In any event, recent research has confirmed that retreat of sea ice
to date is a major cause of Arctic amplification. Therefore, if the Arctic Ocean were to become free of sea ice
for several months of the year, as possible by 2020 according to the PIOMAS data, there would necessarily be
a spurt in Arctic warming. This would be serious in terms of mounting disruption of the Northern Hemisphere
climate system (see below). But it would also lead to an inevitable increase in the rate of methane release,
risking the onset of an unstoppable methane feedback, whereby the methane causes further Arctic warming
and in turn further methane emission in a positive feedback loop. A warning of the danger to all humanity
from such methane feedback has been made by top scientists, such as US Energy Secretary and Nobel Laureate,
Steven Chu, and NASA climate scientist, Jim Hansen. The likelihood of runaway methane feedback as the sea
ice disappears cannot be easily estimated from current evidence, but, even if small, it has to be considered
seriously because of the extraordinary devastation were it to get going.
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The current disruption of the Northern Hemisphere climate system, with an ever increasing incidence of
severe heat waves on the one hand and severe flooding on the other, is likely due to the warming of the Arctic
in relation to the tropics, thus reducing the temperature differential that has a stabilising effect on the jet stream
and weather system patterns. There is evidence that the jet stream is now getting “stuck” such as to cause the
unusual and unpredictable weather which is of considerable concern to farmers. Allowing the Arctic to continue
warming is thus a very real danger to food security—which is a strong argument for cooling the Arctic,
regardless of other considerations.

The evidence given by Professor Tim Lenton suggesting that the global warming produced by Arctic methane
would only amount to 0.1 degree or less, by the end of the century, can be dismissed if you accept that the sea
ice cover will be removed as quickly as the PIOMAS data suggests. Even climatologist Professor David Archer
of the University of Chicago, who recently claimed that AMEG concerns on methane were “much ado about
nothing”, admits that a release of only one fifth of the 50 Gt of methane, which researchers Shakhova and
Semiletov say could be released “at any time”, would take global warming over the 2°C limit established by
IPCC as “dangerous anthropogenic interference” with the climate system.

But Professors Slingo and Lenton are not alone in their misleading analysis of the situation. We are appalled
that there appears to be no recognition within any part of the scientific establishment, whether Government
Departments, Research Councils, Institutes or Universities, of the imminence of extremely dangerous
developments that would flow from allowing the present incipient runaway situation to develop in the Arctic.
This amounts to a collective denial of danger—a collective burial of heads in the sand.

Similarly there appears to be little or no willingness to consider possible actions that could be taken
immediately and within the next few years, as necessary in view of the rapidity with which the position in the
Arctic is deteriorating.

So, what is to be done? Clearly a major effort has to be made immediately to cool the Arctic; otherwise the
whole of humanity is put at risk. Even if you, as a committee, concluded that the danger is overstated by
AMEG, we would argue that the effort is worthwhile as an insurance policy. Suppose that this effort is made
and proves to have been unnecessary, what has been lost? The technology for cooling the Arctic will have
been developed for use at a later date or for a different circumstance.

Contrast the anti-precautionary approach espoused by Professor Slingo, Professor Lenton and the people
from the modelling community who submitted evidence against geoengineering just before our hearing. They
would prefer to see nothing done immediately to cool the Arctic on the grounds that there is uncertainty in the
situation, and it is not yet proven whether (i) the Arctic sea ice is disappearing as rapidly as AMEG warns,
and (ii) the methane threat is as great as AMEG warns. This is extraordinary for people who one would expect
to espouse a precautionary principle in government, as surely they would in any other situation where there is
a risk to millions of lives. Unless these people can prove that there is no risk arising from collapse of sea ice
and escalation of methane emissions, which clearly they cannot, the committee has a responsibility to advise
government that measures to cool the Arctic need to be taken on a precautionary principle.

Governments are expected to protect their own citizens on this principle, even if the danger is not proven.
We would like to quote Article 3, paragraph 3, from the UNFCCC Convention, article 3, paragraph 3:

“3. The Parties should take precautionary measures to anticipate, prevent or minimize the causes of
climate change and mitigate its adverse effects. Where there are threats of serious or irreversible
damage, lack of full scientific certainty should not be used as a reason for postponing such measures,
taking into account that policies and measures to deal with climate change should be cost-effective
so as to ensure global benefits at the lowest possible cost. To achieve this, such policies and measures
should take into account different socio-economic contexts, be comprehensive, cover all relevant
sources, sinks and reservoirs of greenhouse gases and adaptation, and comprise all economic sectors.
Efforts to address climate change may be carried out cooperatively by interested Parties.” (Our
underlining)

Note that AMEG considers that the cooling of the Arctic should be seen as one of many efforts to bring the
atmosphere and oceans back towards their pre-industrial state, especially since such efforts reduce both
immediate and longer-term risks arising from Arctic warming, sea ice retreat and methane release. AMEG is
fully supportive of these efforts.

Why do these intelligent people from the modelling community seem to view all geoengineering as
intrinsically dangerous? That may be the view in the media and among many environmentalists, but these
scientists should be capable of a more rational assessment of each technique on its merits, on the limited scale
as required for cooling the Arctic. The candidate techniques AMEG proposes are all based on natural
phenomena that can be observed. They can be switched off if and when any dangerous side-effects become
apparent. There is nothing intrinsically dangerous about geoengineering—mankind has been doing it for
millennia by altering the environment, albeit inadvertently.

Let’s look on the positive side. Cooling the Arctic and saving the sea ice has the obvious benefit of saving
an entire ecosystem. Furthermore common sense suggests that geoengineering will tend to make things better
because it is reversing the trends resulting from regional warming. One of the main effects of Arctic warming
has been to cause disruption of regional weather patterns in the Northern Hemisphere, with more weather
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extremes and less long-term predictability of the weather. This has can only have had an adverse effect for
farmers who rely on annual cycles like the monsoons. Thus cooling the Arctic should improve this situation.
Yet Professor Slingo, in her oral evidence, states that, like the climate forcing from CO2 emissions,
geoengineering will have “huge ramifications” implying that it is likely have serious side effects. Of course
the very modelling that can be used to anticipate such side effects can also be used to avoid them, by adjusting
the parameters of the techniques to be used (see note below). Thus modelling has an important part to play in
the successful deployment of geoengineering.

Note: Each geoengineering technique has adjustable parameters, to allow the technique to be tailored
to a particular situation. In the case of stratospheric aerosols, the height, latitude and time-of-year
for the release of aerosol (or aerosol precursor) can be adjusted for maximum positive effect and
minimum negative effect, using models to estimate these effects in advance. In the case of techniques
to brighten or remove tropospheric clouds, more localised effects can be obtained; and parameters can
be adjusted for different locations of deployment giving a great deal of flexibility as well as control.

Now we have no option other than to employ our best technology and expertise to get out of the crisis
situation we have got ourselves into.

We respectfully suggest that modellers should turn their attention to modelling the effects of different
geoengineering techniques, showing how unwanted side-effects can be minimised and working out how best
to use various techniques in combination. This would be a useful contribution to the enormous challenge now
faced to cool the Arctic. They must stop lulling the climate change community, and hence governments, into
a false sense of security with their obsolete models which don’t take account of reality.

In the light of the above we are writing to plead that you immediately alert the Prime Minister and his
cabinet to the above conclusions: how the deteriorating situation in the Arctic has extremely threatening
implications for all mankind if measures are not immediately adopted to cool the Arctic in order to reverse the
current trends of retreating sea ice, escalating methane release and disruption of Northern Hemisphere climate.
We realise that, under normal circumstance, we should wait for your report; but this is no ordinary situation.
The sooner measures to cool the Arctic can be taken, the better. This is a daunting challenge, perhaps the
biggest ever faced by humanity, but it can be met if there is a determined and concerted effort over the coming
weeks and months by top scientists, engineers and yes modellers, tasked specifically to deal with the problems
in the Arctic.

Only a directive from the highest levels of government is capable of initiating the programme of action
required. The UN and all world governments must be alerted to the perilous situation now exposed.

Traditionally governments have tended to react to events rather than forestall them. But in this case we risk
sliding irreversibly into ultimate climate catastrophe. We are close to a point of no return. Not to act as quickly
as possible to halt the slide would be an abject failure of the most primary responsibilities of government. And,
because such a catastrophe would threaten the life of every person on the planet, not to act would also
be suicidal.

We implore the committee to give its full and serious attention to the challenge that this inquiry has thrown
up, a challenge that whilst embracing the Arctic environment in its essence goes far beyond that in its
enormously far-reaching implications for the rest of the planet. The committee has a unique opportunity to
change the course of history.

29 June 2012

APPENDIX

“LIFE IN 2032”

One of the questions raised at our hearing on 21st February concerned what life would be like in 20 years’
time, ie by 2032. We have considered this in respect of different scenarios, depending on methane emissions.
We estimate that the Arctic is warming at about 1 degree per decade, around five times faster than the rest of
the planet, and this is mainly because of sea ice retreat and more open water to absorb solar energy. In 10
years, ie by 2022, PIOMAS volume data suggests that the Arctic Ocean will be essentially free of ice for 6
months of the year, and the Arctic will then be warming at about 4 degrees per decade. The Arctic temperature
will be 5 or 6 degrees hotter than today. The disruptive effect on Northern Hemisphere weather systems will
be traumatic, leading to severe food shortages for all and starvation for millions if not billions of people.

If in addition there were an early release of the 50 Gt of methane that Shakhova and Semiletov say could
be released from the East Siberian Arctic Shelf “at any time” (due to seabed warming and the instability of
methane-holding structures), then we could expect over 3 degrees of global warming by 2032, liable to start
runaway methane feedback. Not only would we be facing world-wide starvation but probably global conflict
as well.

On the other hand if geoengineering and other measures were successful in cooling the Arctic sufficiently
to bring back the sea ice to its pre-2007 volume and extent, then growth of methane emissions into the
atmosphere would almost certainly be curtailed and the dreaded methane feedback avoided. The weather
systems in the Northern Hemisphere weather systems would be stabilised, allowing the world farming
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community to plan for providing a growing world population with food. The spread of insect-born disease
would be slowed. Conflicts arising from degraded environments would be reduced. And we would have more
time to solve the underlying problems to ultimately remove the requirement to use geoengineering technology.

Tolerability of life in 2032 will thus depend on whether governments act quickly in response to today’s
rapidly deteriorating situation by taking measures to cool the Arctic.

Supplementary written evidence submitted by Henry Bellingham MP, Minister for Africa, the UN,
Overseas Territories and the Caribbean, Foreign and Commonwealth Office

Thank you again for the opportunity to put forward the Government’s views on the Arctic. During my oral
evidence session on 5 July I promised to write with clarification on four points. I have now had the opportunity
to seek advice from the relevant Departments responsible for these matters, namely the Department for Energy
and Climate Change, the Ministry of Defence and the Department for Transport. I answer each in turn below.

Would the UK Government support the principle that oil companies should have an unlimited financial
liability from oil spills in the Arctic region?

Regulation concerning liability for oil spills in the Arctic is primarily a matter for the sovereign states who
have jurisdiction in the Arctic region. However, within our regulatory regime for the UK Continental Shelf,
oil producers have joint and several unlimited liability for oil spills.

Are there any international treaties, agreements or arrangements that the UK Government could ensure
British oil companies join or sign-up to, to demonstrate that the highest standards are adopted by those
companies when operating in the Arctic?

We have not been able to identify any additional international treaties, agreements or arrangements that
British oil companies should sign up to. However, the Arctic Council has developed a set of Arctic Offshore
Oil and Gas Guidelines. Those Guidelines are currently voluntary in nature but the UK would certainly
encourage UK companies to apply those Guidelines when operating in the Arctic. It should also be noted that
the sovereign Arctic states have their own offshore operating standards which reflect the highest industry
standards and will be enforceable territorially.

To what extent have the medium to long-term defence commitments of the UK to the Arctic been considered
as part of the Strategic Defence and Security Review and recent announcements regarding the future
structure of the British Army?

The Ministry of Defence have asked me to clarify the issue of a Ministry of Defence Arctic Strategy raised
by Dr Whitehead. Although the Ministry of Defence considered the Polar Regions during the last Strategic
Defence and Security Review it has not developed a standalone Arctic Strategy. Rather, the Ministry of Defence
has been guided by the Foreign and Commonwealth Office (FCO) regarding engagement in the region.
Notwithstanding this, the Ministry of Defence continues to review its engagement in the High North in support
of national security interests. Indeed, in March this year a Memorandum of Understanding was signed between
the Norwegian and UK Ministries of Defence to foster greater cooperation. Furthermore, the Ministry of
Defence is engaged in the Northern Group of Nations and has established new regional cooperation with all
Arctic nations through the Arctic Security Forces Roundtable.

During the evidence session, you stated that you found it odd that there had not been a detailed look at the
potential longer-term requirement for strategic commitments in the region, and that the Ministry of Defence
and FCO would need to make this a focus of attention. As part of the Ministry of Defence’s preparations for
the next Strategic Defence and Security Review it is undertaking a number of key thematic and geographic
studies. The studies are not conducted in isolation; rather they are inclusive of relevant government departments
as well as industry and academia. The forthcoming study into Polar Regions will commence in November of
this year and report to the Ministry of Defence’s Defence Strategy Group (co-chaired by the Permanent
Undersecretary of State and the Chief of Defence Staff) in March 2013. It will not be a strategy as such, but
will provide insight into the evolving regional context out to 2030, indentifying our national interests and
outlining policy and capability choices for Defence in the future. The FCO will be closely involved in this
process.

Finally, the structural changes to the British Army announced on 5 July are in line with the policy laid out
in the 2010 Strategic Defence and Security Review and will have no impact on the Ministry of Defence’s
engagement in the Arctic region.

By what date would the UK Government like to see the “Polar Code” agreed and in place, and what actions
is the Government contemplating to potentially secure an earlier agreement with like-minded countries if the
IMO process is delayed?

As I mentioned in my oral evidence to the Committee, the UK Government is keen to ensure that an effective
and workable Polar Code comes into force as soon as is practicably possible. Realistically, the earliest the
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Code is likely to be agreed at the IMO is 2014, with a further eighteen months before it comes into force.
These timescales reflect the nature of the processes of agreement at the IMO, whereby different technical
committees need to scrutinise the proposals before they can be submitted and agreed by the overarching
Maritime Safety Committee.

The IMO has an excellent track record of producing good, workable products through consensus. The IMO
is the relevant forum for discussing issues around Polar shipping requirements and the only one capable of
producing internationally recognised and enforceable regulations. It is our intention therefore to continue to
work constructively within the IMO to ensure progress is maintained on the development of the Polar Code,
through our representation at Committee meetings and in the margins of those meetings. As negotiations
continue, one possible option that we may consider proposing or supporting is to agree those aspects or chapters
of the Polar Code that are non-controversial to a quicker timeframe than the rest of the Code. It should also
be noted that a number of the environmental issues identified as potential problems in the Polar Regions (such
as garbage and air pollution) are already being addressed on a global level with significant revisions to the
appropriate IMO instruments and will still enter into force even if there are delays with the Polar Code itself.

I hope this further clarification and the evidence I and officials provided will usefully contribute to your
findings on this globally important region and I look forward with interest to reading the Committee’s report.

27 July 2012

Supplementary written evidence submitted by the Met Office

1. This memorandum provides an update to previous Met Office evidence to the Environmental Audit
Committee. Our earlier evidence pointed to the expectation that Cryosat-2 would provide important Arctic-
wide observations of sea-ice thickness; the preliminary results are now available along with their implications
for the current state of the Arctic.

2. Recent estimates of Arctic sea ice volume using the CryoSat-2 satellite combined with earlier estimates
using the ICESat satellite show that over the period 2003–12 ice volume in the summer Arctic has declined
substantially. This result is consistent with independent estimates from PIOMAS, which is a model-based
estimate constrained by available observations (but not directly by IceSat/CryoSat-2).

3. The changes in observed sea-ice volume only extends over a few years and cannot in isolation be
interpreted as representative of a long term trend. In addition, evidence of the continuing influence of weather
patterns has again been seen in the rapid loss of sea-ice cover this August. Nevertheless it is important not to
allow periodic and short term natural variations (down or up) to detract from the longer term trend of declining
sea ice over recent and coming decades and the increasing fragility of the system. The extrapolation of short-
term trends in ice volume is not a reliable way to predict when the Arctic will be seasonally ice free as negative
feedbacks and changing weather patterns may slow the rate of ice loss.

4. Climate models represent our best understanding of the physics of the ocean, atmosphere and sea ice and
continue to provide the most reliable tool to estimate future behaviour. Indeed, the Met Office considers that
the IceSat/CryoSat-2 observations of ice volume loss during the beginning of the 21st Century are broadly
consistent with a number of climate models. However, it is worth noting that climate models can show a period
of recovery in ice volume following periods of large ice volume loss.

5. As the observational record of ice volume is continued, detailed comparisons will be made to evaluate
and improve the climate models and to update assessments of the future evolution of the Arctic.

31 August 2012

Written evidence submitted by Prof. Seymour Laxon, Director,
Centre for Polar Observation and Modelling

Summary

— Data from the CryoSat-2 satellite, verified using independent data, have been combined with earlier
published data from NASA’s ICESat satellite to estimate trends in ice volume of the central Arctic
for the period 2003–12.

— Whilst the data are subject to some measurement uncertainty the observed trends confirm, and
possibly, exceed the trends observed in PIOMAS simulations over the same period.

— The fact that a substantial decline in Arctic sea ice volume appears to have occurred over the last 8
years does not necessarily mean that the trend will continue into the future.

— CryoSat-2 data can now be used to assess, and if necessary, improve the representation of sea ice in
coupled climate models to improve future predictions.
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Main Text

The Centre for Polar Observation and Modelling (CPOM) is part of the National Centre for Earth
Observation and conducts world-leading research into the large-scale fluctuations of the Earth’s polar ice
masses. The centre provides the scientific leadership for the European Space Agency’s CryoSat-2 spacecraft
that was launched in April 2010. One of the aims of the CryoSat-2 mission is the determination of ice thickness
in the Arctic. When combined with data on the area of ice in the Arctic these data can be used to estimate the
volume of ice in the central Arctic.

In previous evidence reference has been made to the fact that CryoSat-2 will provide data that may be used
to verify model simulations of Arctic sea ice, in particular with respect to ice thickness and volume. Work has
been on-going at CPOM since the launch of CryoSat-2 to tune the algorithms required to process the data to
ice thickness and to validate the retrievals using independent data on ice thickness gathered from aircraft and
from sub-sea moorings.

The preliminary (they are still subject to peer review) results of the validation indicate that the CryoSat-2
data agree with the independent ice thickness data to within 10 cm. The CryoSat-2 data have also been
combined with satellite estimates of ice area to provide an estimate of ice volume over the central Arctic for
October/November 2010 and 2011 and for February/March 2011 and 2012. These annual periods were selected
to allow a comparison of ice volume estimates from the PIOMAS model (also referred to in earlier evidence)
and with published estimates from NASA’s ICESat satellite for the period 2003–08.

The CryoSat-2 ice volume estimates for October/November 2011 and February/March 2012 agree closely
(within 10%) with those from PIOMAS. Comparing CryoSat-2 data with the earlier ICESat data we observe a
fall in ice volume, over the last eight years, from ~18000 km3 to ~14000 km3 for the February/March periods
and from ~14000 km3 to ~7000 km3 (~-900 km3/yr) in the October/November periods. These rates of volume
decrease are higher than those from PIOMAS simulations over the same period. However, both the CryoSat-2
and ICESat data are still subject to measurement uncertainty. Even taking this uncertainty into account it would
appear that these data suggest a decrease in ice volume over the period 2003–12 at least as large as that
simulated by PIOMAS, and possibly higher.

Whilst these results support the substantial decline in ice volume simulated by PIOMAS over the last decade
one must be cautious about using such data to extrapolate into the future. In particular it is known that ice
thickness can recover from one year to the next and the observation of a past trend does not constitute proof
that such a trend will continue. The next steps are first to compare these thickness data with the output of
climate models (such as that from the Met Office) and second to assimilate, or initialise, climate models with
CryoSat-2 data to enable a more accurate prediction of future rates of ice decline.

24 August 2012
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