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EXECUTIVE SUMMARY
The workshop on ‘Governance of Solar Radiation Management (SRM) Research: African 
Perspectives' is the first major meeting of its kind in Africa, focusing on the emerging global issue 
of Geoengineering and SRM, in particular.  It was jointly convened by the African Academy of 
Sciences (AAS) and the Solar Radiation Management Governance Initiative (SRMGI) and hosted 
by Académie Nationale des Sciences et Techniques du Sénégal (ANSTS). The purpose of this 
meeting was to introduce the concept of SRM to African participants, to begin discussions on how 
SRM research could be governed, and to seek ideas on how African states, academics, institutions 
and civil society could engage more with the issue.

SRM is a proposed technology for cooling the planet to reduce the impacts of global warming which 
is still in the very early stages of development. The technology is to work by reflecting away a small 
percentage (1-2%) of inbound sunlight with the aim of reducing global temperatures and addressing 
some of the disruption to rainfall patterns which is a consequence of  global warming induced 
climate change.  Early studies into the feasibility of this technology have shown that the effects of 
SRM would not be uniform around the world; there would be winners and losers. It is also expected 
that there could be some undesirable side effects of SRM, and the human dimensions – the ethical, 
political and social factors – are expected to be particularly troublesome.  

The African perspective on governance of SRM research meeting brought together a total of 47 
participants; 43 from 11 different African countries, and a participant each from Austria, USA, UK and 
Canada. Topics discussed at the meeting included the science of SRM, environmental geopolitics, 
African climate impacts and policies, SRM research and governance, and possible next steps after 
this first meeting. After very fruitful deliberations, participants agreed on the following:

● It is not yet  conclusive as to whether SRM will be beneficial or harmful

● Africa should be actively involved in deliberations on geoengineering and make relevant 
input into the development of technologies such as SRM and that can be effective if the 
capacity of African scientists and research centres are adequately enhanced.

● Engagement with SRM should be through existing institutions (such as universities, 
research groups, and other related institutions) instead of introducing new ones to 
implement SRM research and governance initiatives.

● African research institutions should be the primary representatives of Africa in 
international research and give a more prominent role to African scientists and policy 
makers.

● It is important to adopt a “bottom-up” approach in the national engagement of 
stakeholders in SRM research governance (i.e. both political leaders and citizens).

● The African Academy of Sciences (AAS) and other related national academies should 
be committed to work in the generation and dissemination of information on SRM 
governance.

● The establishment, possibly convened by AAS, of a pan-African expert group, centre 
or department on climate change policy that could in part focus on SRM and possibly 
provide recommendations on geoengineering and to disseminate information to African 
colleagues. 

● It was proposed that the African Academy of Sciences should explore ways forward 
for  African engagement with SRM science and governance, and continue to liaise with 
SRMGI to maintain and strengthen international relations on the topic.
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1
INTRODUCTION

1.1 Workshop Background
The African Academy of Sciences (AAS) partnered with the academy of sciences for the developing 
world (TWAS);The Royal Society (RS), UK; and Environmental Defense Fund (EDF), USA; to 
organise a Workshop on solar radiation management under the theme:  “Governance of Solar 
Radiation Management (SRM) Research: African Perspectives” in Dakar, Senegal on 27th June 
2012. The workshop was part of a wider project, the Solar Radiation Management Governance 
Initiative (SRMGI) which was established in 2010 to explore how to govern the developing research 
area of Solar Radiation Management. The aim of the workshop was to engage a cross section of 
African stakeholders including natural and social scientists, legal experts, ethicists, policy makers, 
journalists, interested non-governmental organizations and international organizations in order to 
build a scientifically-informed African community for considered and cooperative future dialogue on 
SRM research governance. 

Prof. Berhanu Abegaz, the Executive Director of AAS gave a brief background on the organization of 
the workshop.  He said that the workshop was organized by AAS in collaboration with the TWAS, the 
Royal Society and EDF. Funds were provided by the Inter Academy Panel (IAP) with additional support 
from UNESCO Nairobi Cluster Office and Regional Bureau for Science and Technology in Africa. The 
Académie Nationale des Sciences et Techniques du Sénégal (ANSTS) hosted the workshop.

TWAS invited AAS to join and lead an initiative to submit a proposal to IAP on the subject of SRM. 
TWAS and AAS have a relationship spanning over 25 years. The partners submitted a proposal 
to IAP to host workshops that would bring into intellectual discourse, issues on SRM. The initial 
proposal was to organize two workshops, one in East Africa and another in West Africa. It was later 
decided that one workshop would be held and the deliberations that emerged from this workshop 
would then be conveyed to other conferences in Africa. Participants would be sponsored to attend 
those workshops where possible.

The workshop was intended for participants from all disciplines so as to cover ethical, political, social, 
and legal aspects of the technology. Prof. Abegaz acknowledged the financial support from IAP and 
UNESCO and the administrative and logistical support received from EDF, Royal Society, and ANSTS. 

Alex Hanafi, Attorney with EDF introduced the role of EDF in the SRM Governance Initiative. Giving a 
background of EDF, he said that the organization is a non-profit, non-governmental and non-partisan 
organization based in the United States of America with thirteen offices around the world. It is an 
environmental activist and research organization. EDF works on international negotiations to address 
climate change with partner organisations around the world.

Senior Policy Advisor at the Royal Society, Andy Parker, gave a brief background of the Royal Society 
and TWAS. He explained that the Royal Society is the oldest scientific academy in continuous 
existence and is a Fellowship of more than 1400 outstanding scientists. TWAS is the academy of 
sciences for the developing world, and an autonomous international organization with a principal aim 
of promoting scientific capacity and excellence in the South. 

1.2 Opening Remarks
Prof. Ahmadou L. Ndiaye, the President of AAS and also President of the Académie Nationale des 
Sciences et Techniques du Sénégal (ANSTS), welcomed participants to the workshop.

Prof. Ndiaye told participants that partnering with the Royal Society, TWAS, EDF, UNESCO and 
ANSTS to organize the workshop was in line with the mandate and objectives of AAS. The purpose of 
the workshop is to introduce this subject to African scientists, policy makers, media, African academies 
and the NGO community. It is intended to promote discussion of the governance of geoengineering 
research. Participants will discuss how the management of  SRM may be undertaken in open and 
equitable ways, especially from the point of view of African nations and its diverse peoples.

In 2009 the Royal Society report recommended that the science and governance challenges in 
geoengineering should be explored in more detail and that future work should take into account 
the significant difference between carbon dioxide removal (CDR) and solar radiation management 
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(SRM). In early 2010 the Royal Society, TWAS and EDF launched SRMGI, with the hope of exploring 
the issues associated with the governance of  SRM and making some recommendations for practical 
arrangements. However, early in the SRMGI process it was recognized that it would be more useful 
and realistic to host multi-stakeholder discussions on the governance of SRM, exploring and recording 
the different perspectives that exist, rather than closing down discussions with recommendations.

The discussions continue to be global in scope involving policy makers, journalists, national scientists, 
social scientists, NGOs and ethicists.

He emphasized that the Dakar workshop must be considered as a starting point for Africa to 
discuss the key scientific and policy issues surrounding solar radiation management  (SRM, or solar 
geoengineering). The main objectives of discussion will explore policy options of this matter. According 
to the agenda participants would have a key note lecture on the global state of SRM and see how 
Africa can be involved in SRM governance and discuss scientific   aspects. 

The most important outcome of this first meeting is the recommendation of next steps for Africa and 
beyond. In this regard AAS considers the participants at this first workshop as African pioneers who 
will bring African work to the forum. The AAS Governing Council appreciates recommendations, 
especially the suggestion of the establishment of a pan-African science team that would be Africa’s 
voice and representative for the next steps. 

Acknowledging that the meeting had been organized on short notice, Prof. Ndiaye thanked all 
participants for attending the historical meeting adding that it showed their commitment to the 
development of the continent. He noted that the most important resource that Africa has is the quality 
of its human resources and their commitment. He also thanked the partners as well as the staff of 
ANSTS and AAS who had made the workshop possible. With these words he declared the workshop 
open.

Prof. Abegaz informed participants that the first part of the workshop would cover background 
information about SRM science and governance and the second part would consist of discussions 
to bring in the varied views from the participants. The intention was not to come up with consensus 
resolutions on SRM governance, but to:

● have discussions and encourage expression of varied views which would be summarized 
in a report,

● identify key people to convey the   meeting messages to other conferences

● identify key people to call upon if any advice on policy was required.

AAS President Prof. Lamine Ndiaye  addresses the workshop during the opening session. 
With him are (from left) Alex Hanafi, Andrew Parker, Doudou Ba and Berhanu Abegaz
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1.3 Geoengineering the Climate,
 Andy Parker  
The idea for SRM really started to gain  prominence when scientists (and indeed, many non-
scientists) examined the fast rate of increase of greenhouse gas emissions and the slow pace of 
negotiations at UNFCCC and started to consider what options would be available if carbon emissions 
could not be controlled or if the climate proved more sensitive to greenhouse gases than feared. 
Some suggested the concept of geoengineering - directly intervening on the climate on a planetary 
scale.  In 2008 the Royal Society commenced a study on the proposed technologies collectively 
known as geoengineering . The red report on “Geoengineering the Climate: Science, Governance 
and Uncertainty” was published in 2009 to review the different technologies and their potential for 
addressing climate risk, and very importantly to bring rigor to the debate to ensure that it was based 
on scientific evidence rather than misunderstanding and misinformation. The report was written by 
a working group of eminent experts around the world, including social scientists who helped to bring 
human and social dimensions to the fore. One of the most significant conclusions was perhaps  that 
the human dimension of geoengineering are likely to prove every bit as challenging as the scientific 
ones. 

The rate of CO2 emission cannot be ignored,  nor can the potential physical and political risks 
of geoengineering. When launching Geoengineering the Climate: Science, Governance and 
Uncertainty, the Royal Society issued a press release with the headline “Reduce carbon emissions 
or geoengineering might be your only hope”. This highlighted the fact that geoengineering is not 
a desirable way to deal with environmental threat, but could prove necessary if greenhouse gas 
emissions aren’t addressed. SRM raises many difficult questions and hopefully the workshop would 
build sustainable networks and strong relationships to work collectively in finding away forward.

Commenting  on Andy Parker’s presentation, Prof. Odingo added that “geoengineering involves 
understanding the processes leading to the climate system and man-made processes leading to 
global warming. Geoengineering is a mammoth undertaking because scientists want to intervene 
meaningfully in nature to change the course of events. It is debatable if it will work but it is important 
for scientists to understand their limitations”.

1.4 Global State of SRM Research,
 Cassandra Brunette
In her presentation, Cassandra Brunette eplained that geoengineering is the deliberate large-scale 
manipulation of the planetary environment to counteract anthropogenic climate change. This implies 
both intention and scale. The methods work to modify the earth’s energy balance to stabilize global 
temperatures. Currently more energy is coming in from the sun and staying in the system than going 
out. 

There are two types of geoengineering – CO2 removal (CDR) and Solar Radiation Management 
(SRM). CDR works to reduce CO2  levels in the atmosphere by using natural, chemical or technical 
means. This reduces the amount of greenhouse gases in the atmosphere that can lock in energy 
from the sun. Examples include ocean fertilization, afforestation and reforestation. SRM reduces the 
energy from the sun that is absorbed by the earth “by blocking or reflecting a percentage of the solar 
radiation from the sun back into space.”1

SRM is not an alternative to emissions reduction. It only masks the impacts of increasing greenhouse 
concentrations. As such it would not address the underlying causes of climate change 

The reason why there is so much emphasis on SRM and not CDR is that there is general agreement 
that many SRM techniques would be more easily attempted on a large scale to result in quick 
temperature reductions than CDR. It should be noted that all proposed SRM techniques are different. 
Each is in different stages of readiness and they will each come with their own unique impacts and 
consequences. Two proposed SRM techniques that are receiving much of the attention are marine 
cloud brightening and stratospheric aerosols.
1 RS Geoengineering the Climate



Governance of SRM Research: African Perspectives Workshop report 

Marine cloud brightening capitalizes on marine stratus clouds that form over a large fraction of the 
earth’s oceans. These clouds reflect sunlight back into space, keeping it away from the earth surface. 
The objective of marine cloud brightening is that making these clouds brighter will allow them to 
reflect more solar radiation. Brightening options suggested included spraying seawater droplets into 
the lower atmosphere to facilitate cloud droplet creation, resulting in brighter clouds. The technology 
behind marine cloud brightening has yet to be perfected.  There are many uncertainties, regarding 
the droplet size as well as spray delivery mechanisms. 

Marine cloud brightening may cause highly localized cooling, and cannot achieve uniform global 
cooling. This means that in order to cause a certain degree of average global cooling, a much 
larger amount of localized cooling would be required. This large localized cooling could lead to 
modification of weather patterns like rainfall and impact ocean currents and upwelling. 

The concept behind stratospheric aerosols is based on natural systems, volcanic eruptions. Volcanic 
eruptions release millions of tons of sulphur dioxide into the stratosphere where they react with the 
atmosphere to form aerosols. The aerosols circulate the globe via stratospheric winds and block out 
small amounts of light from the sun. The addition of these aerosols in the environment temporarily 
cools the earth and the impacts of large volcanic eruptions can be detectable for years at a time. 
For example, in 1991 when Mount Pinatubo erupted in the Philippines, it spewed millions of tons of 
sulphur dioxide into the stratosphere. The impacts of the aerosols impact of these aerosols resulted 
in peak global cooling at around 0.5o Celsius for approximately two years. 

Stratospheric aerosol geoengineering techniques mimic the natural cooling phenomenon of volcanic 
eruptions by artificially injecting aerosols into the stratosphere. It is understood that sulphur dioxide 
has certain impacts on atmospheric cooling because of what is known about volcanic eruptions 
and as a result it is expected that stratospheric aerosol injection will result in uniform global cooling 
(especially in comparison to the highly localized cooling in marine cloud brightening). It is also 
expected that stratospheric aerosols would be relatively cheap in comparison to global greenhouse 
gas emissions reduction.

Deployment of stratospheric aerosol however could cause global dimming. Global dimming could 
alter large-scale weather patterns, decrease the blueness of sky, impact the amount and quality 
of light that the earth receives from the sun (more diffuse and less direct). This could impact any 
process (natural or otherwise) that is based on solar energy including solar energy generation, 
remote sensing, and astronomy, and ecosystems. Additionally aerosols could contribute to the 
destruction of the ozone, depending on which aerosol is injected. Currently, sulphur and aluminum 
are being considered. Based on the knowledge from volcanic eruptions, it is clear that sulphur 
dioxide contributes to ozone destruction, so there is every reason to believe that injecting those 
aerosols artificially would cause a similar impact.

1. System Complexity and SRM

The inherent complexities of the system must be acknowledged. Climate change has its own 
set of inherent side effects, many of  which we are trying to mitigate (most notably increasing 
temperatures). The introduction of geoengineering only addresses symptoms of the wider problem, 
increasing greenhouse gas emissions, not the root cause and inputs an entirely new set of side 
effects into the already complex system. 

There  are several types of impacts that can be generalized into desired impacts, the most notable 
being global temperature reductions, and undesired impacts. Some impacts may fall into both 
categories depending on location and scale. Rainfall patterns are a good example of the complexity 
in this system.  Models of SRM generally indicate that a world with SRM and climate change is 
generally preferable to a world under climate change alone. Most models predict lower rainfall 
extremes under SRM, but others indicate that issues with rainfall may actually get worse under 
climate change and SRM scenarios rather than climate change alone. Regardless, changes in 
distribution and intensity of rainfall may create precipitation winners and losers. Some areas may 
receive desired benefits or impacts while others may be negatively impacted.
Additionally there are the known impacts – those that can generally be predicted and the unknown 
impacts - those that are unintended or unexpected consequences. It is not just the science that adds 
complexity. There is also the human dimension – the politics, the ethics, and the economics. 

4
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2. Why the interest in SRM?

Unfortunately, SRM is the only way currently known that has the potential to  cool average global 
temperatures quickly and at a relatively cheaper cost. SRM cannot be ignored because it has 
the potential to be either very helpful or very harmful. Since SRM can bring down temperatures 
so quickly and because climate change poses such a threat, geoengineering has the potential to 
be a very important and life saving tool. Additionally SRM may be the only way to deal with the 
climate risk associated with greenhouse gases that have already been emitted.  However, SRM 
can also be very harmful. It can be seen as an excuse not to reduce greenhouse gas emissions. 
Deploying SRM and not simultaneously reducing greenhouse gas emissions merely masks the 
impacts of those emissions. Once the mask is removed, technically, all of the warming may be 
experienced suddenly over a period of years, often termed as ‘the termination effect’. This could 
have consequences especially in terms of ecosystem impacts because for ecosystems, it’s not just 
the change that matters, but also the rate of change. 

It is not yet certain whether SRM will be helpful or harmful. Without research there is no way to 
address or reduce some of the uncertainties. A lack of research could lead to a rush to use SRM or 
the use of SRM unilaterally. Although research will never eliminate all of the uncertainties of SRM, 
it is the only way to significantly reduce uncertainties within such a complex system.

3. Current SRM Research

Currently, most SRM research is being conducted in laboratories through computer modelling 
whereas much of the current geoengineering research is being conducted at project level 
proposed by scientists and funded through general research programs such as those based on 
climate research. There is however, some research that is being undertaken which specifically 
focuses   on geoengineering.

One research project of interest in current events is the SPICE Project. SPICE, Stratospheric Particle 
Injection for Climate Engineering, focuses primarily on evaluating candidate particles, delivery 
systems, climate modelling, and environmental modelling for the purpose of injecting aerosols into 
the atmosphere. SPICE  attracted much attention when in October 2011 its researchers announced 
a plan to test a component of a potential delivery system consisting of a balloon and hose. The 
balloon would be raised one kilometre and would spray 150 litres of tap water into the air. A field 
trial was scheduled to be conducted outside of a laboratory  and offered negligible anticipated risk. 
This was a test of a component of the system.  This field trial was however cancelled and computer 
modelling continues.

4. Key conclusions

1. SRM is not an alternative to emissions reduction

2. There are inherent uncertainties and complexities associated with SRM

3. SRM has the potential to be either harmful or helpful and because it is not known which one 
yet, it is impossible to ignore

1.5  Discussions and Comments
Participants wanted to know more about the SPICE field trial and why it was cancelled. The SPICE 
project’s field trial was a test of the delivery technology and was not intended to test whether 
this particular form of SRM would affect the climate.  It would have no climatic or meteorological 
effect. The test was cancelled because of issues related to stakeholder engagement, governance 
arrangements for negligible risk SRM research and intellectual property.  The general consensus 

5
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was that the field trial be cancelled and it should be revisited how to govern SRM-related process 
tests in the real world:- if it should be allowed, who allows it, who guarantees its safety and so on.

A question was raised on what would happen if stratospheric aerosols deployed in large scale for 
example on solar power generation, especially in Africa where there is a lot of sunlight. Africa is 
trying to increase the use of solar energy while SRM is reducing it.  Like many aspects of solar 
geoengineering the exact influence is not completely known. To mask the doubling of CO2 in the 
atmosphere scientists have projected that it might be necessary to reduce inbound sunlight by a few 
percentage points. Not much sunlight will be reflected right away. This however does not mean that 
the effectiveness of solar power would only be reduced by 2% or 3 %. It depends on the type of solar 
power in generation. Some would not be affected at all while others would be significantly affected. 
If one considers not just man-made solar power but natural use of solar energy obviously the effect 
of reducing the amount and quality of inbound sunlight would have effect on forests, grassland, and 
so on. 

A solar energy generation is complex and depends on technology. It becomes more inefficient when 
it gets really hot. In some technologies you can end up with better efficiencies in some locations 
depending on temperature. Impacts vary from location to location.

Investigating the effect of reducing inbound sunlight via stratospheric aerosols is an interesting area 
of enquiry. It would also reduce the amount of direct sunlight coming in and increase the amount of 
diffuse radiation. This is an area which will have to be looked at more closely if ever the technology 
is to be tested on a large scale or deployed. It may be good for net primary productivity in forests 
(for example) if you have more diffuse light that can penetrate through the canopy and increase the 
amount of plant growth lower in the forest. The total amount of reduction could be bad for any area 
where total light is the growth limiting factor such as grasslands and the effect on some species is 
not yet understood.

There are a lot of uncertainties but these should not prevent scientists from exploring the idea of 
SRM. SRM would deliberately affect some natural processes. The question is how big or small the 
impact of this human interference would be.

Participants also wanted to know what the impacts of sulphate aerosols might be on human beings. 
The full impacts on human health are not fully understood but some basic facts are known. Burning 
of fossil fuels emits 50 to 60 million tons of sulphur dioxide into the troposphere and an additional 
equal amount is rereleased by volcanic activity. This is responsible for thousands of premature 
deaths due to respiratory problems. The sulphur dioxide is also believed to mask a significant portion 
of man-made global warming. If humanity were to cut out the emission of sulphur dioxide into the 
troposphere then there may be a sudden increase in global temperatures as the reflective effect 
would be lost. This is why some scientists are thinking of stratospheric aerosols. Instead of putting 
50 million tons into the troposphere, only a few million tons could be released into the stratosphere 
to get the same effect on the climate. It may not prove to be a good idea but it is sensible to explore 
options on how humanity may want to deal with the matter.

Regarding energy balance and the costs versus benefits of SRM, there is no way to either predict 
the scale or if it will be positive or negative as the system is so complex. The important thing is to 
try and understand the situation. Information about natural processes and the techniques used to 
intervene is important to enable appropriate decisions to be made regarding human intervention in 
the natural system on a large scale. It is also important in considering which technologies to use in 
doing so.

6
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2.0 SOLAR RADIATION MANAGEMENT GOVERNANCE
1.0 Introduction to the Solar Radiation Management Governance 

Initiative (SRMGI)

 Alex Hanafi

SRMGI is a joint effort of several NGOs to examine the governance issues of SRM. SRMGI was 
launched on the back of the 2009 Royal Society Report Geoengineering the Climate and in particular 
the key conclusions of the report, namely;

1. Geoengineering is not an alternative to greenhouse gas emissions reductions
2. Geoengineering may be the only option to reduce global temperatures quickly in the event of a 

climate emergency
3. Geoengineering should be researched internationally in a transparent, responsible, and 

environmentally sound manner
4. Geoengineering research presents serious and complex governance issues which need to be 

resolved
5. Work with international partners is needed to start developing research governance options

Why focus on  SRM
At the moment a lot of uncertainty surrounds SRM and it remains unclear whether the technology 
is helpful or harmful. It is however clear that it is likely to be relatively inexpensive to deploy and 
will likely lower global temperatures quickly. This knowledge may motivate some nations or wealthy 
individuals to take unilateral measures to develop the technology further. 

There are, however, drawbacks; for example, although  SRM interventions may bring temperatures 
down, the effect will not be uniform everywhere around the world - there will be winners and losers. 
There are various uncertainties which research may reduce but not eliminate. Other uncertainties 
will only come to the fore if SRM is deployed. In addition, few governance arrangements exist at 
present at national or international scale. Those that exist are piecemeal and scattered.

To address lack of governance of SRM research options have to be developed and the workshop is 
a forum where such options can be explored.

Challenges of Governing SRM Research

● Lack of a clear distinction between large scale research and deployment: There is a need 
to   identify what constitutes SRM research and what is being governed. 

● Mistrust between nations and key players: There are various competing values, ethics and  
world views between and among communities/nations that make governance difficult. There 
is no simple governance solution that will suit every community or nation. There is therefore 
a potential for mistrust, in the international community.  There is also a potential for  
unilateralism where one nation or some wealthy individuals could institute and deploy the 
technology on their own creating a risk for others.

Avoiding the Potential Challenges

● Cooperation (talking about the issues and exploring them with a diverse community) on how SRM 
research could be governed i.e. substantially open dialogue between different stakeholders   
 around the world. 

● Ideally governance would be advanced by an international organization with appropriate  
 jurisdiction. This does not exist hence the launch of SRMGI to explore how research into 
SRM could be governed responsibly and transparently. 

7
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What is  SRMGI?

SRMGI is a joint initiative of three organizations – the Royal Society, TWAS and EDF. In addition 
to the three convening partners there are over 25 non-governmental organizations in 17 different 
countries and 26 prominent working group members from around the world including Tanzania, 
Kenya, Ethiopia and South Africa. 

The working group and SRMGI as a whole brings together a diverse cross cutting community  of 
scholars, academics, NGO  representatives and private community members. They include natural 
and social scientists, ethicists and governance organizations.

SRMGI is funded by Zennstrom Philanthropies, the Fund for Innovative Climate and Energy 
Research and the Carbon War Room.

Key Goals of SRMGI 
 
● To develop ideas and possible guidelines to ensure that any geoengineering research  on 

SRM is conducted in a transparent , responsible and environmentally sound manner 
● Ensure that SRM research reflects the concerns of the widest possible range of organisations 

and individuals

Achieving the Goals of SRMGI

In order to accomplish these goals, SRMGI is exploring and evaluating a range of potential options for 
governance of SRM research.  It is also engaging and building a diverse community of international 
stakeholders to develop ideas about SRM research governance bringing together participants from 
developed and developing countries. So far the discussions have largely taken place in developed 
countries. The idea of bringing the diverse groups together is to create a foundation for a cooperative 
and considerate informed future dialogue about SRM research and its governance. This will increase 
the likelihood that SRM research can be governed responsibly. 

SRMGI Activities

In 2011 a conference focusing on SRMGI  was held at Kavli in the United Kingdom. The conference 
which brought together a wide range of participants marked the   initial launch of discussions on 
issues surrounding SRM research..  It is noteworthy that the  conference’s  explicit goal was not to 
try and reach a consensus about recommendations for SRM governance but rather to explore the 
options and discuss different potential ways of governing SRM research. A report was published in 
December 2011.

Highlights of the 2011 SRMGI Report 

● There is no simple and obvious solution to SRM governance. 
● There was a general but not universal support in the community that looked at the issues of 

SRM for a moratorium on deployment of SRM until the governance issues are fully explored. 
● There was little support for a ban on indoor research of SRM 
● Defining SRM activities and trying to govern intentions of scientists is difficult 

Next Steps for SRMGI Project

The Kavli conference was the first phase of SRMGI that initiated discussions. Phase II is an attempt 
to expand the discussions bringing in more people. There have been regional meetings in China, 
Pakistan, Singapore and India. 

The workshop in Senegal is the first meeting in Africa. There will be further outreach in Africa as part 
of the IAP grant later in the year. More funding is being sought to expand the discussions as well as 
more partner organizations to join the discussions. The thoughts, ideas and, participation of those 
who take part in the discussions are important for SRMGI. It is not clear what the future holds but 
hopefully the work of SRMGI will help inform the establishment of future governance arrangements.

8



Governance of SRM Research: African Perspectives  Workshop report

The views and perspectives of participants that are shared at the Senegal workshop and afterwards 
will inform future conferences and the results of SRMGI Phase II.

2.1 LINE EXERCISE PART I

Facilitate ................................... Regulate ............................................. Prohibit

The aim of the exercise was to explore participant attitudes to SRM research and governance.  
Participants were asked their opinions about where on the above continuum they would like to see 
different SRM activities, including different kinds of field research, field testing, computer model 
simulations, and deployment of SRM technologies. Various opinions were voiced regarding whether 
regulation of SRM activities should be carried out at international or national level. 

● Due to potential transboundary implications of the SRM technology regulation should be  
both at the national and international level.– This is because even though the test may  
not  have transboundary implications the development of the technology may have cross  
boundary consequences hence - regulation at both the national and international level could 
be beneficial. 

● International regulation assumes that the countries involved have the same level of 
knowledge. This is not the case in Africa. Are there experts in Africa to influence or understand 
the process? International governance will be most effective when the people at the national 
level have the expertise to be in a position to control such research. If Africa is to be involved 
the human capacity, infrastructure e.g. computer modelling, should be developed. There are 
examples where projects are initiated but money is spent on workshops with no infrastructure 
developed in Africa. Theory and practical application are not compatible in the case of Africa 
because the continent lacks financial capacity. 

● There are wealthy Africans who may be persuaded to adopt philanthropic gestures to 
provide  moral and financial support on such initiatives- they have to be involved so they 
spend some money on such initiatives. 

● It would be desirable to develop the capacity of African experts – scientists including social   
scientists and NGOs - to be able to advise their governments and create networks among  
African scientists and  their peers  around the world for cooperation. 

● At international level Africa would be totally inefficient due to lack of organization. A centre   
of excellence on SRM could be set up that would represent the voice of Africa at various   
international fora. 

● Facilitation and regulation should be done concurrently. Facilitation because of the international 
importance of the issue. The impacts will be cross-border and therefore all parties that will 
be affected must be included in the process. Governance from the onset should be a bottom 
–up approach towards solving the problem. It would also give accountability regarding the 
facilitation aspect. 

● No one party can satisfactorily regulate SRM. Governance and research cannot develop 
separately. Guidelines should not be set on regulation until an understanding is developed 
and this is where research comes in. The research and governance must be international. 

● Currently geoengineering does not have a structure globally. Research is taking place on 
small  scale in laboratories. If Africa wants to get involved in SRM research it would have 
to start with its institutions that already exist, such as climate change institutions and then add 
to the research. It doesn’t make sense for Africa to reinvent the wheel with new research   
institutions, but work with pre-existing structures to help build a global consensus.
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2.2 Panel Discussion on Scientific Aspects of SRM in Africa
The session’s panellists made the following observations.

Aberra Mogessie 

● The bottom-up approach is the best way for Africa. 
● The scientific aspect or research approach in the case of Africa implies the following; 

	 Do the means exist to carry out the research? 
	 Is there an interest to carry out the research?
	 Is there information on the infrastructure that exists in the different universities 

or academies in Africa?
● Intellectuals from different disciplines should be informed using different avenues. He 

pointed out that GSAf may be willing to use its avenues to facilitate SRM discussions 
noting that it has a website, online monthly newsletter and a Biannual Colloquium of 
African Geology. The next colloquium would be held in Addis Ababa from January 8th 
to 14th 2013 with over 700 participants expected to attend. SRM could be a point of 
discussion at the colloquium and he suggested that either a half day workshop could 
be organized or a keynote speech on SRM in Africa presented. This would be an 
opportunity to spread information on SRMGI on the continent. 

● In addition, as earlier stated, there should be centres of excellence set up in Africa.

Gregoire Sissoko

● Research on SRM should be cross cutting. The cross cutting issue is very important 
as  solar radiation has impacts on humans, animals, plant and animal biology and 
water. Although it is not easy to pull all energies in a cross cutting manner unless 
objectives are spelt out, resources should be in place. 

● Africa should look at resources at hand depending on country specificity. Human 
resource exists but there should be sound management policy and assessment of 
what structure to set up depending on these resources. It is also important for scientific 
information from Africa to be generated within Africa.

Benjamin Gyampoh

● Information and knowledge are essential for Africa to fully participate in SRM. Human 
resource capacity development must therefore be high in order to take part in SRM 
discussions and to make informed decisions. It is important to consider how Africa will 
be exposed and how it will react to SRM technologies. 

● Issues of governance lag behind because the social science aspect of the debate 
is lacking. The ethical and political aspects should be considered in addition to the 
physical science aspect.

● Taking into account how SRM will affect human beings that live in the system and 
their livelihood, the ecosystem, flora and fauna will help gauge Africa’s sensitivity and 
adaptive capacity in regard to SRM.  Undertaking vulnerability analysis and adaptive 
capacity assessment of Africa’s system will aid in making decisions on whether or not 
to adapt the SRM technologies for adaptation and mitigation. 
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2.3 Comments from Participants

● SRM and SRMGI arose due to the failure to reduce global warming. Since 1988 within 
the framework of IPCC and UNFCCC programs the nations of the world have discussed 
ways of reducing global warming. The industrialized countries have realized that it 
will be impossible to reduce global emissions of green house gases/global warming 
by administrative methods and are looking for a quicker process. Participants should 
question the danger of this alternative. 

● Since it is a global problem there should be mechanisms that allow global synergy. 
There should be a way to ensure mobility of resources so that no region is left out. 
There should be global governance but this structure should be present in each region 
to allow discussion on equal footing on the governance of the governance initiative. 

● It is risky to make conclusions for Africa based on a set of experiments that have 
been carried out elsewhere. Caution is therefore necessary as findings of research 
undertaken under different conditions will vary.

● The first phase of SRMGI is coming to a close. The idea was to set up discussion 
and establish network of people who may not all agree on SRM but who are well 
informed. In Phase II discussions will continue with a possibility of an annual SRMGI 
conference in different locations around the world. This would be an opportunity for 
people who are active in solar geoengineering research to meet with NGOs and civil 
society representatives and other experts who are concerned about SRM governance. 
Feedback on the direction that the initiative should take is welcome. Everything should 
be informed by the best possible science and maintain the spirit of open dialogue. The 
convening partners do not intend to come out in favour of, or against, SRM.

● Adaptation is the solution for Africa’s climate change problems. The continent is yet 
to be developed and the infrastructure required to mitigate climate change is costly. 
However despite the limited resources, it is important for Africa to be part of the SRM 
initiative as it is a global issue.

● The cause of global warming should be considered. Oil producing countries for example 
must pay for their contribution to global warming. Taxation should be imposed not only 
to stop users but producers as well.

● It is necessary to talk about the effect of solar radiation aspect on agronomy for scientific 
management. Solar radiation has an impact on plant production. This aspect should be 
looked into when researching SRM. 

● Solar radiation may be used to kill pests most of which are sensitive to thermal effect of 
temperatures. Solar radiation affects pesticide chemicals. Therefore the impact of solar 
radiation on chemicals should be checked as it will affect the soil.

● A team of physicians should also contribute to the SRM debate.

● There is an environmental aspect specifically related to sea level rise..The worst case 
scenario would be that the western part  of Senegal would disappear. It has been 
confirmed that this elevation of the sea level is happening very fast and it comes from 
greenhouse gas effect. We need to know the cost of this phenomenon on the population 
as villages and infrastructure will disappear. 

● It is proven that Africa is the least polluter. Those who pollute are northern countries.

● The effects of SRM deployment are disparate in Africa. This has implications for 
governments which should be involved in making appropriate decisions. There could 
be techniques that could reduce the impact of drought in one location but may magnify 
the impact in another part of Africa leading to additional problems. SRM has also been 
viewed as an extreme form of adaptation to try and lessen the impact of climate change 
in Africa.

● There is need for research in Africa that is relevant for Africa.
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3.0 SRM AND AFRICA

3.1  CAN SRM SAVE AFRICA FROM THE PRESENT CLIMATE CHANGE 
DISADVANTAGE? A CRITIQUE OF SRM PROPOSALS, 

 Richard S. Odingo

He started by explaining that SRM is still very experimental and therefore the question may be 
irrelevant. This is because it may  may be argued that  at the experimental stage the technology 
does not offer practical solutions for  Africa and therefore the continent  remains disadvantaged.

Global Warming and Climate Change in Africa

Since the creation of IPCC and UNFCCC, scientists and governments have been grappling over the 
best approaches to deal with the continued emission of greenhouse gases (GHGs), and the resultant 
global warming. There is a real worry particularly in the U.S.A as to whether the deliberations of 
UNFCCC are yielding results and there is a feeling that U.S.A has been non-committal. A case often 
sighted is the fact that though  it has signed the Kyoto Protocol Senate is yet to ratify the same. The 
U.S.A has also stayed out of the international efforts to control green house gases. There is also the 
argument made by the USA that China is currently  the greatest polluter and the U.S. A would like 
China to pay more. 

IPCC and Growth of Scientific Knowledge

Initially our knowledge base was rather limited and our understanding of the global processes 
involved were far from  perfect, but thanks to the hard work by more than 2000 scientists working in 
the IPCC we now know that global warming and climate change is unequivocal. We know that the 
problem is increasing and the more we hesitate, the greater the problem.

What the IPCC Says about Climate Change in Africa

According to IPCC,  new studies confirm that Africa is one of the most vulnerable continents to 
climate variability and change because of multiple stresses and low adaptation capacity (IPCC 
WGII, 2007). Though there is some adaptation taking place in Africa they are insufficient and there 
is a general agreement that Africa is disadvantaged. Some of the impacts of climate change that 
Africa is likely to grapple with include:

● Warming
● Drought and floods
● Ecosystem Damage and species extinction
● Damage to agriculture and food security
● Sea level rise and coastal flooding
● Increase in climate change related disease burden

This continent’s disadvantage should be taken into consideration as Africa takes part in the SRM 
initiative. SRM is still at an early stage and it is not known which direction it will take. 

Mitigation Debate 

SRM is viewed as a possible, massive, successful mitigation effort. Judging by the reliance on 
existing technology and the reluctant commitments agreed to by Annex 12 countries under the Kyoto 
Protocol in 1997 however there is no guarantee that SRM offers the necessary solution. Progress 
has been exceedingly slow while temperatures have continued to rise.

2 Under the Kyoto protocol countries are categorized as Annex 1 (developed nations)and Non-Annex 1 (developing countries).
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Sectors Targeted by Mitigation 

The key sectors targeted by mitigation are building sector, energy, transport, industry, agriculture 
and waste management. 

Carbon capture and storage is an existing technology being deployed by Norway and Algeria. It 
has been suggested that all oil producing countries should deploy it.  CCS is  an example of a 
geoengineering technology that, except in the geologically weak zones like the Rift Valley in East 
Africa, has been proven to work. It involves literally taking CO2 from industries and pumping it to the 
bottom of the oceans or oil wells and keeping it for about 1000 years. However this is a small token 
because the amount of CO2 that is causing global warming is a lot larger.  In this instance it may be 
concluded that geoengineering is possible but it does not make a difference.

All the key sectors are supposed to participate in mitigation.  It is the mitigation by these sectors 
however that has proven that it will not work. The demand for energy is growing thus leading to 
an increase in pollution and in turn global warming.This increase in energy consumption which is 
already a global concern poses a major challenge to SRM, a technology that is still at an experimental 
stage. Even with increased availability of electricity, the use of biofuels is  not likely to reduce. 

Failure of the Kyoto Protocol
Failure by industrialised countries to reduce GHGs since 1997 now means that Africa alongside 
other developing countries is being pushed to undertake mitigation. What comes more easily to 
developing countries however is adaptation and the question is whether SRM can help Africa with 
adaptation 

What does SRM Offer to Africa?
 

● It aims to tamper with the fundamental atmospheric processes without a guarantee 
that it will offer practical or effective solutions. Natural processes are more reliable than 
human processes.

● If SRM concentrates on CCS then there is room for it in Africa.
● Is Africa prepared to be used as an experimental field judging from the failures so far in 

CC negotiations?
● USA has been a bad example particularly for the developing countries as it does not 

collaborate  with other countries in efforts to reduce GHG Reductions.

What is New to Make Africa Embrace SRM?
From the endless negotiations on CC, Africa is better off with the current climate and can try and live 
with the variability it knows and understands. From the very beginning Africa has been ignored, and 
disadvantaged.  For a continent which is still largely rural it is too risky for Africa to accept offers of 
funds for atmospheric experimentation on its soil.  Caution is necessary.

SRM does offer some promise. Africa should imbibe the knowledge involved in SRM. An African 
evaluation of SRM should be carried out before embarking on the technology.

SRM as a training subject for universities
SRM can be a subject area  in African universities SRM is ideal for research at universities in Africa 
and this opportunity should be embraced by the African Academy of Sciences. Solar energy is very 
important in Africa. The continent  has the largest concentration of solar energy. 

In the initial stages therefore, African Universities should be the primary target for SRM work and 
proposals for mega-solar projects should wait. University groups which stand to gain from SRM 
include atmospheric physicists, oceanographers, geochemists, environmentalists and international 
lawyers. As Africa lacks sufficient expertise in these areas, capacity building should be the primary 
target so as to get more people interested in these possibilities for the benefit of Africa otherwise the 
continent remains disadvantaged.
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3.2 Discussions and Reflection

● The effects of climate change in Africa are varied and at the same time the continent 
is experiencing natural resource degradation. There are also so many uncertainties 
on SRM and Africa cannot experiment at this stage as it may destroy a given system 
which will be difficult to rebuild.

● Preliminary work is required Since  we do not know for example the entry parameters. 
We can have a model in Africa about oceans or temperature or topography but the 
parameters are not the same. Let us lay emphasis on consultation and put in place a 
research system as disaster may affect Africa’s atmosphere badly.

● There is more space in Africa for other approaches such as afforestation and 
reforestation which have several environmental benefits that Africa can concentrate 
on.

● SRM touches on elements leading to global warming but other methods have been 
developed. Is there any balance sheet on the impact of what is being proposed/ 
possible solutions? Have the scientists working on SRM been reflecting also on other 
actions that can be undertaken to counteract negative impacts?

● SRM is another option being presented to Africa and there is a need to pay attention 
to it and research into it. The negotiations on adaptation and mitigation have so far not 
been very successful in keeping up with the pace of climate change.

● SRM has within it both mitigation and adaptation strategies.

● SRM is an opportunity and we should not desist from this viewpoint because Africa 
has made little progress to engage developed countries to subscribe to legally binding 
agreements that would provide Africa with required funding especially with regards to 
the “polluter pays” approach. Developed countries should pay for having caused the 
problem. 

● By coming up with SRM the West is seeking solutions for unanticipated results i.e. 
a “plan B” to solve the problem. We however do not expect the west to sit on the 
principles that they are currently implementing especially the U.S.A in not trying to cut 
down emissions and using SRM as an alternative when it knows that it is actually not 
an alternative as shown by science.  

● The West would use technicalities and loopholes to get out of international agreements. 
It is Africa’s job as international negotiators to make them adhere to these agreements.

● This process must be scaled up by requesting for the submission of views against 
a certain deadline from within and outside the forum. This would widen the scope of 
contributors to this issue. Some or all participants could for example be commissioned 
to disseminate the information on SRM to their national governments and encourage 
them to submit views. 

● The West has a habit of tying down things to mitigation. Mitigation and adaptation 
elements are both present in SRM. The current position of Africa in UNFCCC is to push 
for adaptation and eliminate mitigation because the West has exploited mitigation to 
a large extent without committing themselves to availing funds for its implementation. 
The West already has measures, instruments and infrastructure in place to prepare 
them against disastrous hazards. Africa lacks these instruments and it should focus 
on getting the West to work with Africa to ensure that some of these structures could 
be put in place in Africa and other developing countries as well to safeguard against 
possible catastrophic events.

● Participants should understand that the subject is still new. Geoengineering is not 
being imposed on Africa. The workshop is a first step.
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4.0 SRM PROPOSALS

4.1.  SOLAR RADIATION MANAGEMENT GOVERNANCE INITIATIVE: 
INVOLVING AFRICA

Georges-Ivo Ekosse

Anthropocene

Anthropocene is a term coined by Crutzen and Stoermer (2000) which defines a new geological age. 
Formalisation of the term is being developed by ‘Anthropocene’ Working Group for consideration by 
the International Commission on Stratigraphy so it can become officially recognized in the year 2016. 
Anthropocene deals with the activities of human beings on earth which are becoming increasingly 
dominant on the planet. 

Key characteristics include erosion and sediment transport due to anthropogenic processes such 
as agriculture, urbanisation and global warming; chemical composition of atmosphere, oceans and 
soils, with significant anthropogenic perturbations of cycles in carbon, nitrogen and phosphorus 
elements among others; as well as environmental conditions generated by perturbations such as 
global warming and ocean acidification. Anthropogenic activities have resulted in climate change.

Indicators for Global Warming 

There are ten key indicators for global warming. Three of these – sea ice, glaciers and snow cover 
- deal with decrease while seven deal with increase. The seven are; sea surface temperature, 
temperature over oceans, humidity, ocean heat current, sea level, tropospheric temperature and 
temperature over land. In addition, seven of the indicators are related to water bodies and the 
oceans. Comparison of the earth and ocean shows that 97% of the earth’s water is contained in the 
oceans and oceans contain 70% of the earth’s surface.

The Sun

Within 1.3 million earths could fit into the sun. Within the solar system the sun occupies 99.8% of 
the total mass. At the centre of the sun the density is 150 times more than that of water. Regarding 
intensity of the solar radiation on earth, the southern part of Africa receives a lot of the sun’s heat 
around December 22nd, with the northern part receiving a lot of heat around June 22nd. Africa is the 
only continent that receives 400 to 500 Watts per meter square. This indicates the capacity for solar 
radiation in Africa. 

Greenhousing

Solar radiation also implies the heating effects that emanate from it. Solar energy drives the earth’s 
weather and climate and heats its surface. In turn the earth radiates energy back into space.  
Atmospheric gases trap outgoing energy, retaining heat. The atmospheric gases are referred to as 
Greenhouse gases.

There are six main greenhouse gases CO2, methane (CH4),nitrous oxide (N2O), hydrofluorocarbons 
(HFCs), perfluorocarbons (PFCs) and sulphur hexafluoride (SF6).Water vapor is also considered a 
greenhouse gas. GHGs cause global warming. SRM does not treat the root causes of greenhouse 
gases.

Characteristics of Solar Radiation Management Methods

•	 Relatively quick deployment  
•	 Provision of fairly good cancellation of increased temperatures, but not changes of other 

aspects of climate such as precipitation 
•	 Creation of artificial balance between greenhouse warming and reduced solar radiation 
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which could exist for centuries
•	 Creation of risk of severe and rapid greenhouse warming upon sudden termination of 

operation 
•	 Does not reduce atmospheric CO2 levels, or ocean acidification
•	 Relatively inexpensive (compared to the costs of mitigation)
•	 International cooperation is required for transboundary impacts

Some Challenges of Geoengineering Governance

•	 Heterogeneity of technological development makes governance difficult
•	 Temporal elements must be considered
•	 Social, scientific and governance approaches
•	 Universal treaty to implement SRM because of potential global implications 

Geoengineering Governance Principles

The government in the United Kingdom has adapted the ’Oxford principles’ on aspects of 
geoengineering governance. The principles are;

•	 Geoengineering should be pursued as a public good and treated as non-rivalrous and non-
excludable

•	 Consultation should go forward in a proportional manner and include at least all those 
physically affected by the technology and, at times, the broader international community

•	 All research should be transparent and made available in the public domain
•	 Independent risk assessments should be conducted before research that has the potential 

to affect environmental or social systems goes forward
•	 Agreed government mechanisms should be arrived at before any geoengineering 

deployment 

Asilomar Geoengineering Conference Principles

The Asilomar geoengineering conference also came up with principles on geoenginering. 

•	 Climate engineering research should be aimed at promoting the collective benefit of 
humankind and the environment

•	 Governments must clarify responsibilities and, when necessary, create new mechanisms 
for the governance and oversight of large-scale climate engineering research activities

•	 Climate engineering research should be conducted openly and cooperatively, preferably 
within a framework that has broad international support

•	 Iterative, independent technical assessments of research progress will be required to inform 
the public and policymakers

•	  Public engagement and consultation in research planning and oversight, assessments, 
and development of decision-making mechanisms and processes must be provided.

In order to be part of the SRM initiative Africa should also consider how to derive its own principles. 

Regulatory Frameworks 

There are a number of regulatory frameworks for controlling geoengineering activities. According 
to Ghosh (2011) conventions, institutions and organizations have frameworks that could cater 
for geoengineering including SRM. These include Convention on Long-Range Transboundary 
Air Pollution (CLRTAP); Convention on Biological Diversity (CBD); United Nations Environment 
Programme (UNEP); International Maritime Organization (IMO); Convention on the Prohibition of 
Military or Any Other Hostile Use of Environmental Modification Techniques (ENMOD); United Nations 
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Framework Convention on Climate Change (UNFCCC) and Montreal Protocol on Substances that 
Deplete the Ozone Layer. A multilateral body that facilitates international cooperation should be 
used to advance any framework for SRM. 

At this stage geoengineering and SRM are between the embryonic and birth stage. A framework is 
still being formulated and Africa should not be afraid of being involved.

Africa

The amount of GHG emitted by Africa is very insignificant. It accounts for less than 3% of the 
global CO2emissionsIn comparison, Europe emits approximately 50-100 times more and America 
approximately 100-200 times more than Africa. In terms of historical emissions, between the 
year 1850 and 1970,Africa had less than 400 gigatonnes of CO2 equivalents which is completely 
negligible compared to the historical emission from the rest of the world.

Africa’s involvement in SRM

Africa’s involvement in SRM is an absolute imperative. It will ensure that SRM experiments and 
deployment is conducted in a safe, appropriate and ethical manner. Key issues to consider are:

•	 Population dynamics
•	 Biodiversity
•	 Other environmental considerations
•	 Social aspects
•	 Economic considerations
•	 Cultural aspects
•	 Public participation and perception
•	 Political inputs

Aspects of Global Biodiversity

The Convention on Biological Diversity at COP 10 (Nagoya, 2010) the only decision reflective of 
SRM and geoengineering was advanced i.e. “ensure…. In the absence of science based, global, 
transparent and effective control and regulatory mechanisms for geoengineering … that no climate-
related geo-engineering activities that may affect biodiversity  take place, until there is an adequate 
scientific basis on which to justify such activities…., with the exception of small scale scientific 
research studies that would be conducted in a controlled setting…, and only if they are justified by 
the need to gather specific scientific data and are subject to a thorough prior assessment of the 
potential impacts on the environment”.

Aspects of Continental Biodiversity

There has been an acceleration of worldwide loss of biodiversity in recent decades. Africa’s 
competitive advantage is enhanced due to its environment being among the world’s richest 
biologically. Africans depend on biological resources on a larger scale than most parts of the world. 

Biological resources including agriculture, livestock, logging, and fisheries are fundamental to 
human wellbeing. They account for most subsistence survival, employment, export earnings, and 
economic output. The continent has a diversity of genetic variability, species richness, and overall 
ecosystem characteristics. Important ecological functions may depend to differing degrees on this 
biodiversity. Maintenance of healthy, productive, and diverse ecosystems enables Africa to meet 
challenges of the future. If caution is not taken, SRM will affect continental biodiversity.
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Action Plan of Environment Initiative of NEPAD

NEPAD came up with an action plan for the environment in Africa. It included;

• Combating land degradation, drought and desertification
• Conserving Africa’s wetlands
• Prevention, control and management of invasive alien species 
• Conservation and sustainable use of marine, coastal and freshwater resources  
• Combating climate change in the continent
• Transboundary conservation or management of natural resources
• Cross cutting environmental issues (e.g. health and environment) 

Africa as Part of the World Population

According to the U.N. population statistics in 1950 the world population was 2,532,229,000. It rose 
to 6,974,036,000 in 2011 and by 2100 will be 10,124,926,000. Africa alone will contribute more 
than 2.4 Billion between year 2011 and 2100 to the population growth. It is important for Africa 
to be involved in geoengineering as it will have 35% of the world population. The U. N. statistics 
also indicate that the population growth in most of Europe is either stagnant or negative. The 
U.S.A, Canada and some countries in Europe have significant population changes due to inflow of 
immigrants. Therefore the population of Africans in those countries will increase.

Will SRM Advance Africa’s Cause in Science and Technology?

It is possible to advance Africa’s cause in S &T if it is well integrated into the global economy and 
free of poverty. SRM should be viewed not only from the scientific point of view but more as an 
enterprise that will aid in reducing poverty in the continent in line with the millenium development 
goals. This will enable Africa to harness and apply STI in order to eradicate poverty and achieve 
sustainable development and ensure that Africa contributes to the global pool of scientific knowledge 
and technological innovations.

There are STI ministries and government departments, national councils and research funding 
agencies in place. The amount of funding from these institutions is however not enough to support 
SRM. 

Africa’s Success Stories

● Nigeria has four satellites in orbit. 
● South Africa has the Square kilometre Array Telescope (SKA). SKA will investigate 

among others: nature of gravity, dark matter, dark energy, physics of early universe 
and possibility of life elsewhere in universe. Ghana, Kenya, Mauritius, Zambia, 
Mozambique, Botswana and Namibia are also involved in the SKA Telescope project.

● In South Africa SASOL Ltd (Afrikaans: Suid Afrikaans Steenkool en Olie / English: 
South African Coal and Oil)  operatesthe world’s only coal-based synthetic fuels 
manufacturing facility. It is able to produce oil from coal.

A Cameroonian engineer, Arthur Zang, built a Cardiopad. This is the first fully touch screen medical 
tablet that could soon save many lives. The digital tablet known as enables medical examinations 
to be performed remotely and results transmitted electronically, saving patients the hassle of having 
to travel to cities to seek medical examinations. Heart examinations such as the electrocardiogram 
(ECG) can now be done remotely. Africa therefore has the ability to handle SRM and should not shy 
away from it. 
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4.2 DISCUSSIONS AND COMMENTS

● It is difficult to predict how SRM will affect biodiversity because the evidence that is 
currently available is too general to ascertain this. The United Nations convention on 
biological diversity produced a report exploring the potential links between different 
geoengineering techniques and biodiversity. 

● Knowledge of solar radiation is still limited. 
● Some of the African satellites in space can be used to advance the study on SRM.  
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5.0 GROUP WORK

5.1 BREAKOUT SESSION: GOVERNANCE OF SRM RESEARCH
The participants took part in a practical exercise in which they were to develop a government system 
for SRM research. The idea is to contemplate some of the issues in designing a governance system 
for SRM research. They worked in groups representing hypothetical national governments of Beta 
and Gamma. Three groups worked on the hypothetical government called Beta whilst two groups 
worked on the hypothetical government called Gamma.

The following guidelines were provided for each nation’s proposal for international SRM research 
governance.

-	 Participation:  What governments participate in SRM governance and what are your 
criteria for inclusion?

-	 Legal Form and Institutions:  How do they act?  (i.e. informal consultation among 
appointed government officials and/or international experts, negotiate a treaty or 
international institution, or some combination?)

-	 Responsibilities and Authority:  What do they do? (i.e. fund joint research, design 
regulation, establish liability and compensation regimes, standardize risk assessment, 
or something else?)

-	 Public Consultation and Deliberations:  What mechanisms are used for public input 
and consultation? 

-	 Linkage to Climate Change Policy:  How, if at all, is the system linked to other aspects 
of climate change policy?

Beta Nation

Beta is a large, rich, powerful country.  After years of inaction, its leaders have recently grown 
alarmed by the threat of climate change and the lack of progress on emissions reductions, and have 
begun to pursue stronger mitigation policies, both domestically and internationally.  They also feel 
great urgency to learn about SRM and develop relevant capabilities, as a response to the threat of 
potentially severe future climate impacts.  Beta’s leaders are confident in their ability to organize 
and fund a research program.  In fact, they considered pursuing a purely national program, due to 
concern that cumbersome international processes might obstruct pursuit of needed SRM capability.   
They now have second thoughts about acting alone, however, as they realize other world powers – 
including some with which Beta has complex, tense relations – would want to do the same, perhaps 
with less care and consultation than Beta.  They realize current discussions about governance 
concern only governance of SRM research, but are also looking ahead to potential issues and 
conflicts regarding governance of any future deployment that is deemed necessary.  

Proposed Governance System for SRM in Beta 

Box 1a: Beta 1

• The unit responsible for managing solar radiation is the Department of Environment 
where a technical committee is set up with a Secretariat. The committee works in 
collaboration with several ministries including the Ministry of Higher Education, Ministry 
of Mining, Ministry of Industries as well as NGOs.

• Some missions are given to the Committee. They are responsible for monitoring the 
status of SRM in order to develop strategic orientation. 

• The implementation of programmes and a Monitoring and Evaluation Organ is put in 
place. The Department of Environment will oversee all concerns of the issues related to 
governance and will deploy manpower to handle them.
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Box 1b: Beta 2

• Beta is likely to be more interested in a governance system that it can have more 
influence on.

• Beta would find it expedient working with (i) Countries that would be hand-picked or 
selected as strategic allies and (ii) Start with traditional allies

• Beta would not like to work within an already established protocol or treaty. It would like 
to coordinate a new process that it has total control over. (Explore existing strategies 
treaties for entry points/potholes that can be exploited to its benefit.

• Regarding the development of a governance structure, Beta might want to wait on the 
governance structure as long as its scientists are already working on the technology. It 
would however push for a global governance structure for the sake of likely competitors 
who could move ahead if there is no such governing system to restrict competitors. 
Whilst pushing for a global governance regime as this, Beta scientists will keep working 
in order to ensure global leadership. 

• Governance restrictions should be more applicable in the implementation or deployment 
stage of the technology as is the case with nuclear power t in the world today whereby 
owning the power is not an issue but the deployment of the power is. This would be 
more for the sake of competing countries.

• In order to keep playing the leading role and have more influence in global politics, 
Beta would like to bring on board developing countries on its side by giving them the 
technology to deploy.

Box 1c: Beta 3

• This government is rich. It tried to implement SRM individually but realized constraints 
at international level. It consulted other countries about research strategies.

•  In terms of participation, all governments with power to implement change should have 
the appropriate structures - there must be continuity of policy, political stability and 
competence to develop human resources.

• There should be a framework to assess joint policies for SRM.
• Beta suggests that the human resources in all countries be pooled together. 
• Countries must have joint fundraising mechanisms because the activities would require 

funds.
• A structure must be put in place to coordinate SRM research activities
• There must be communication to sensitize populations 
• The system could mitigate global warming

Gamma

Gamma is a large, populous emerging economy and a major regional power.  While its per capita 
income is still low by world standards, two decades of robust growth have made Gamma a leading 
world economy.  Its leaders are alarmed about climate-change risks, particularly certain regional 
vulnerabilities, but also sceptical about recent enthusiasm for SRM.  They see that SRM may be 
necessary to avoid severe climate impacts, but have many worries and suspicions: e.g., that those 
in favour of SRM are trying to avoid their responsibility to reduce emissions, and may attempt 
to control key technologies to their advantage; that SRM deployment, or even large-scale field 
research, may create regional effects of concern to Gamma; or that rival powers may use SRM 
to benefit themselves at Gamma’s expense.  Gamma’s main near-term objective is thus to slow 
pursuit of SRM capabilities while risks are assessed, governance is developed, and nations get 
serious about emission cuts.  Yet you also worry that prohibiting SRM research may drive those in 
favour of SRM research to non-cooperative or even secret actions.  
Proposed Governance System for SRM in Gamma
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Box 2a: Gamma 1

Participation: Scope and Objectives 
• Scope: Inclusion of all countries in the sub region.
• Objective: Foster cooperation to build a stronger network that enhances 

deployment of SRM research
• Form an alliance with smaller countries that are most vulnerable to negative 

impacts of CC (narrow objective)
• Capture all countries in the sub-region regardless of needs (wider objective).

Legal Framework (Form and Institutions)
• Form partnership with comparable economies outside the sub-region to foster 

communality of interest.
• Framework based on the principle of ‘Common but differentiated responsibilities’ 

to boost homogeneity and foster cooperation in SRM research. The notion of 
‘Common but differentiated responsibilities’ would take into account the different 
capabilities of each nation.

• Flexibility of the framework to discourage limitation or prohibition of research 
activities in certain nations that are likely to lose interest or feel threatened.

• Formation of negotiating groups within the framework. 
• Formation of a ‘Competent Authority’ responsible for joint funding and management 

of research activities, observation of regulations, risk assessment, etc.

Responsibilities and Authority 
• The Ministry of Energy and Climate Change.

Public Consultation and Deliberations 
• Stakeholder engagements: Public stakeholder consultations (bottom to top 

governance approach). The public here is understood as being CSOs, NGOs, 
Corporate Institutions, ethnic groups, etc.

• Media and outreach activities to inform the public.

Linkage to CC Policy
• Policies evaluated and adopted should be linked to CC. SRM is CC policy and 

could include mitigation and adaptation to CC.

Conclusion
• The design is inclusive and thus encourages cooperation and alleviation of threats. 

Flexibility promotes cooperation and enhances the deployment of SRM research.

Box 2b: Gamma 2 

• Participation: decided to update the various technical stakeholders who will be 
managing SRM. 

• Gamma will take on board, biodiversity and natural resources.
• For institutions, they believe in setting up a strong framework. The institution’s mandate 

will be to put in place a fund to take care of social, economic and financial risk.
• All consultation will be done from local to sub regional level.
• There is a need to link up with scientific community and national communities on 

climate change.

There were some similarities in the two nations. None of the nations, Beta or Gamma, indicated that 
they did not want SRM research. Both were interested in exploring SRM. In  both nations, cooperation 
with other countries was considered important despite the varying degrees of co-operation.  There 
was a lot of talk of collaboration in both nations with some reaching out to developing or vulnerable 
countries. 
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5.2 GROUP DISCUSSIONS AND COMMENTS

The outcome of the exercises is a good start but should not be taken for granted as being 
representative of the entire African region. The role plays are not intended to represent any particular 
country. They are general scenarios and are meant to explore what various interests might be and 
what a governance structure would look like.

Gamma 1 was also requested to explain why an additional ministry, Ministry of Energy and Climate 
Change, would be required considering that most countries in Africa have several ministers. It may 
be better to utilize existing structures and establish a coordinating body that would pull resources 
from the various institutions that are concerned with SRM issues. In response, Gamma 1 noted 
that the Ministry of Energy and Climate Change is the existing structure.  Later, within the proposed 
framework, a coordinating body could be considered. 

Participants considered whether the deliberations at the workshop were sufficient to challenge 
other scientists and institutions on the continent to be involved in the SRM initiative and how to 
incorporate them if this was not the case and if not, what can be incorporated to involve them? 
Looking at the two nations, it is difficult to fit Africa in any of them. One is very rich and powerful 
and the other an emerging group, akin to U.S.A and China and thus replicating the dichotomy in the 
CC debate that has made the Kyoto Protocol for instance remain unimplemented. It was suggested 
that another group could be included that would be more reflective of the African environment. The 
establishment of a governance system for SRM can be done via science academies and ministries. 

The responses were limited by the definitions of the countries i.e. they did not allow for a true African 
response. The responses from the powerful countries that suggested international cooperation on 
research may not reflect what a rich country may actually undertake. A powerful country can impose 
their model internationally. It would be interesting to have scenarios appropriate to the African 
context.

In regard to the above, participants discussed the African perspectives on Governance System for 
SRM and came up with the following proposals presented in Box 3.

Box 3: African perspective on Governance System for SRM

• On participation, there has to be a regional arrangement/perspective. A group of African 
countries should discuss how to utilize solar radiation to benefit the rural community. If 
done within the regional level it will be more beneficial.

• The body from a governance perspective could take the responsibility of informing 
nations about what has taken place at this workshop and the need for each country to 
submit their views on SRM on a national basis then engage a wider audience on the 
matter. Based on the outcomes of the views meetings could be arranged. There should 
be deadlines set by the conveners of SRMGI. The views do not need to be scientific.

• Africa already has an informed body which takes a common position and has common 
interest on such issues. The African Ministerial Conference on the Environment 
(AMCEN) has adopted a common position on CC and they work with the Group of 
Seven and China. Rather than establish a new body, AMCEN would be the right body 
to approach on SRM. This would facilitate discussion at national and then continental 
level. More recently they operate at the levels of the African Union and the Economic 
Commission for Africa and are determined to work together. They work with African 
interest in common and they should not be bypassed. 

• Africa should look at areas in which to build strong capacities. Developing an 
understanding of SRM as the debate is ongoing will enable Africa to give a voice to the 
envisioned global position.  

After learning, there should be a stage where experts disseminate information about the various 
views gathered. This has to be done quickly as Europe has already made steps forward. The 
SPICE project for example is well advanced.
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5.3 LINE EXERCISE PART II

The issue for discussion in this exercise was “Who would participants like to oversee larger forms 
of research that would have transboundary implications and how would Africa play a role?” The 
following viewpoints emerged.

Climate Change has the potential to cause conflict if poorly managed, for example, when resources 
that are shared among countries become scarce. Some participants suggested  that an agency 
of the U.N. should, therefore, take the responsibility of addressing SRM. It was further suggested 
that SRM should be considered a security issue and therefore be made the responsibility of the UN 
Security Council. Veto power should shift to Africa since the continent would have the larger world 
population.

Some participants, however, were of the opinion that veto power cannot change just because of 
CC problems facing Africa; a majority is required. The best approach therefore is to work with the 
African Union which in turn will approach the General Assembly in order to influence the Security 
Council. There was also the view that a different body other than existing ones such as UNFCCC 
should be given the responsibility of addressing SRM issues. This is because, to some extent, the 
structure in place at UNFCCC is not feasible for the new initiatives already leading to the formation 
of new bodies such as the Global Fund and the Green Fund. SRM should likewise be overseen by 
a newly formed institution. Veto power would lie on Africa as well as all other countries that are most 
vulnerable to CC.

Most multilateral organizations have proven themselves incapable of taking on new climate 
initiatives. Programmes for which funds are committed are not being implemented. Therefore there 
should be a paradigm shift from the conventional to a new alternative that would be better placed 
to address the situation. 

It emerges from the foregoing discussion that there is a desire to move away from the traditional 
power structure in international decision making over this new area of technology to look for ways 
of bringing in emerging powers of which the AU would be a representative. This extends to a desire 
for ways in which new voices can be heard more strongly in global discussions.

There should not be discriminatory voting because it is a global issue. Everybody should have 
a voice. Management of the issue should be global but consideration should be given to how it 
will be put in place because there should be regional management as well. All organizations that 
are managing the various sectors should be involved to put this management in place.  There is 
the need global coordination. In order to have equity, the solution should be a global one. There 
should be, for example, carbon global governance at sub regional level; there should be some 
offshoot of the global bodies and the possibility to develop a global policy as well as sustainable 
funding mechanisms to finance the activities. Equity and global impact should exist and for that, 
mechanisms are required. Globalization is important but should ensure that everybody is able to 
contribute.  Universal competencies should be pooled together to address work on SRM issues.

A lot of research in Africa carried out using European standards for example, and it can be queried 
whether there is enough synergy between researchers in Africa for Africa to have a claim that it has 
“African” standards. The division in Africa, climatically and regionally, poses a potential challenge 
for Africa. This is seen for example in the case of AAS - it does not represent all the 54 countries of 
Africa; or in the workshop participants - less than half of the countries are represented. 

If AAS is taken as the reference and then all African researchers should all try and get under its 
umbrella and create some synergy in terms of research so that the results of research may be 
exploited and utilized. In doing so Africa would be able at international level to defend the interests 
of Africa and speak in one voice. It is up to researchers to conduct valid scientific work to assist 
governments to defend the position of Africa. It is important for African under the AAS to first try and 
build a typically African scientific community that would address the problem. It is in synergy that 
Africans can work together.

Participants were reminded that AMCEN has taken a position for African matters at the international 
level and it represents all the countries on the continent except the new nation of Southern Sudan. 

The possibility of the Law of the Sea in regulating SRM research was considered. There is a piecemeal 
structure in the international legal framework to address SRM research. The provisions that exist 
only cover certain jurisdictions and areas certain types of technology and none comprehensively 
addresses SRM. The Law of the Sea is an international instrument that is limited in terms of the 
media it addresses. It is limited to the sea and currently it does not address the challenges of SRM 
research governance. 

AAS membership is only in 36 countries but it is making an effort to represent more countries in Africa. 
Membership is based on individual merit and expertise and they could be approached to represent Africa 
on issues that concern Africa.
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6.0 NEXT STEPS

6.1 Next steps for Africa and Beyond
The session was facilitated by Peter Turay and Gustav Sol. They highlighted the following possible 
ways forward before inviting other delegates to contribute from the floor.
• 
• Engage with SRM through existing institutions such as universities, research groups, and 

other related institutions, instead of introducing new ones, to implement SRM research and 
governance initiatives.

• African research institutions could be the primary representatives of Africa in international 
research, and give a more prominent role to African scientists and policy makers.

• The importance of a “bottom-top” approach in the national engagement of stakeholders in SRM 
research governance (i.e. both political leaders and citizens).

• Reaffirmation of commitment to work with the African Academy of Sciences (AAS) and other 
related national academies in the generation and dissemination of information on SRM 
governance.

• Consider the establishment of a pan-African expert group, possibly convened by AAS, to keep 
a watching brief on SRM and to disseminate information to African colleagues.

6.2  Contributions from participants
• AAS should be given a mandate to set up a database of Africans involved in climate science 

and to also document universities or academics engaged in research related to climate change. 
This could be the focal point for any SRM research in the future. 

• Giving Africa a leading role and veto power in SRM global implementation on the grounds of the 
continent’s “environmental integrity”.

• Concern for openness in global governance of climate change, citing the case of the IPCC 
holding an invitation-only meeting on geoengineering in Peru. There is going to be a full chapter 
on geoengeneering in the Fifth Assessment Report of IPCC

• Recommendation for practical outputs from the workshop. Advocate, for example, for a project 
that will include measurement of solar radiation in meteorological stations in terms of increasing 
the density of the meteorological stations and ensure that important aspects of solar radiation 
such as evapotranspiration. The workshop can come up with a proposal for funding to scale up 
solar radiation measuring, reporting and verification processes (MRV) and increase the number 
of observation stations.

• AAS could have a climate change policy centre or department that could in part focus on SRM 
and possibly provide recommendations on geoengineering.

• Conduct more public lectures or engagement activities on solar geoengineering at local, national 
and regional levels. There are more opportunities that should be seized to improve knowledge 
across Africa on geoengineering. This would include holding side events at regional meetings 
or conferences.

• Consideration should be given to setting up more varied media communications via the internet 
for example 

• ICT should be utilized for broader and more effective dissemination of SRM information and 
meetings should be organised per region – Francophone, Anglophone and Portuguese to share 
experiences.

• Include documents in French on the internet
• The precedent set by this workshop is in Africa’ best interest and ensuring and maintaining 

sustainability should be key
• African academies should act as facilitators between scientists and policy makers. They should 
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“police” the process and would ensure for example that funds allocated for SRM are used for 
SRM by universities or scientists.

• Research should be based on geographical zones, available capacities and comparability of 
data.

• There should be harmonization of climatic data acquisitions.
• Make a survey of available human resources so that one day Africa can be considered as 

having made a leap in managing solar radiation.
• Multidisciplinary projects designed, planned and developed in the programme must have 

elements of comparison. 

6.3 Closing Session
Prof. Francis Allotey, representing Prof. Ndiaye, closed the Workshop. He said that the workshop 
had been an interesting and fruitful discussions and presentations and commended participants. It 
had been a rewarding and appropriate meeting. 

Africa can neither choose to ignore the subject of SRM governance nor avoid getting involved 
in discussions regarding the governance of such important intervention technologies on climate 
change. This Dakar workshop may be considered the starting point for Africa to discuss the key 
scientific and policy issues surrounding SRM research and its governance. Geoengineering in 
the climate will become as controversial as GM food technology has been and this is the time to 
disseminate the knowledge on the technology. Some of the objectives of the workshop were to 
introduce this timely subject among African scientists, policy makers, the media, various African 
academies and the NGO community. The format was excellent and the objectives were credibly 
achieved. 

Prof. Allotey was hopeful that the coordination discussed at the workshop would be implemented. He 
thanked AAS, TWAS, the Royal Society, EDF, ANSTS and UNESCO for organizing the workshop.
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1

Time	 Activity	and	Presentation	Topic	 Facilitator

08:30-09:00	 Registration	of	participants	

09:00-09:30	 Opening	Ceremony			 Chair/ANSTS	Host

09:30-10:00	 Keynote	Lecture	covering	Global	state	of	SRM	research	
	 Andrew	Parker	and	Cassandra	Brunette	 Richard	Odingo

10:00-10:30	 Governance	and	the	Solar	Radiation	Management	
	 Governance	Initiative	 Cassandra	Brunette

10:30-11:00	 Coffee	Break/	Part	I		“Line	Exercise”	*	 Andrew	Parker

11:00-12:00	 Panel	Discussion	on	Scientific	Aspects	of	SRM	in	Africa		-	
	 Prof.	A.	Mogessie,	Prof	G.	Sissoko,	Dr.	B.	F.		
	 Idrissa	D.	Stephan,	and	Dr.	B.	Gyampoh		 Francis	Allotey	a
	 	 nd	Georges-IvoEkosse

12:00-12:30	 Implications	of	SRM	for	Africa	and	its	role	on	Climate	Change	-	
	 Prof.	Richard	Samson	Odingo,	Former	IPCC	VICE	PRESIDENT	 Aberra	Mogessie

12:30-13:00	 Group	Discussion,	Reflections

13:00-14:00	 Lunch

14:00-14:30	 Solar	Radiation	Management	Governance	Initiative:	
	 Involving	Africa		-	Professor	Ekosse	 Berhanu	Abegaz	/
	 	 Georges	Ivo-Ekosse

14:30-15:45	 Breakout	Group	Exercises:	Governance	of	SRM	Research		 Alex	Hanafi

15:45-16:30	 Coffee	Break		/	Consolidation	of	Workshop	
	 Report/Part	II	of	“Line	Exercise”*
	 Benjamin	Gyampoh

16:30-17:30	 Presentation	and	Discussion	of	Workshop	Report

17:30-18:15	 Group	Discussion:	Next	steps	in	Africa	and	beyond/	
	 Written	Evaluations	 ANSTS	Host,	
	 	 Berhanu	Abegaz

18:15-18:30	 Closing	Ceremony/Photos			 Ahmadou	L.		Ndiaye	/	
	 	 Berhanu	Abegaz
	
TBD	 Group	Dinner

30

PROGRAMME




