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Introduction

‘‘Intervention in atmospheric and climatic matters… will unfold on a scale difficult to
imagine at present…this will merge each nation’s affairs with those of every other, more
thoroughly than the threat of a nuclear or any other war would have done.’’—J. von
Neumann

In this article, the author uses a critical political economy approach to provide a
basic topology of the current state of geoengineering research, funding and testing.
This piece opens with a brief introduction and explanation of geoengineering
technologies themselves. The author then outlines the critical political economy
approach which is, at its core, a historically and socially reflexive method that
focuses on unpacking the ‘‘production and reproduction of…structures’’ (Mosco
1996, 29) of privilege, followed by a brief justification of why it is pertinent in this
context. Following this, a critical snapshot of some of the most striking, and
simultaneously troubling, geoengineering research currently taking place world-
wide is given. The paper ends with a call for the public to get aggressively
involved in learning about geoengineering and engaging in critically informed
geoengineering activism, both online and offline.

The central argument in this paper is that the material and discursive monop-
olisation of geoengineering research and discussion by elite groups—political,
economic and scientific-technological—has led to the marginalisation of the public
from this debate and has presented a distorted view of its (geoengineering’s) need.
It is claimed that these powerful groups have been successful, thus far, in repro-
ducing a scientific, political and ideological configuration or constellation, related
to our conceptions of technology, nature and the environment that privileges
technological intervention and profit-driven growth enormously. By drawing on
the political economy approach, what is revealed is how the presentation of cor-
porate-driven technological development, which is often government subsidised, is
implicated in an ongoing process of the commodification of nature and framing of
technology in a way that makes geoengineering technologies appear apolitical,
objective and our only option. Its connection to the main theme of this conference
is located in the very clear nexus between climate change, the potentially disas-
trous outcomes of increased global warming and an examination of the potentially
equally dangerous consequences of technologically intensive solutions (like geo-
engineering) that do not address but disregard the core problem: overconsumption
based a resource-extractive and energy-intensive economic system.

It must be made clear, however, that this paper does not by any means con-
stitute an exhaustive overview of all geoengineering research; rather it merely
represents a first step. The areas of research chosen have been carefully selected
based on their lack of serious examination in mainstream media. As such, it is left
for others to take up and pursue a dialogue on the findings of the Royal Society, the
US Government Accountability Office (GAO) and the US House of Representa-
tives’ Committee on Science and Technology. The findings of these bodies, who
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have all examined the feasibility of geoengineering, have had some mainstream
media coverage.

As such, and following the brief introductions to geoengineering and critical
political economy, we delve into the core substance of this paper which is con-
stituted by a critical examination of geoengineering research and testing by actors
in the following areas: firstly, university affiliated scientists and groups; secondly,
individual scientists, scholars and actors; thirdly, governments and government-
funded research bodies; fourthly, think tanks; and finally, individual corporate
actors. Again, these particular bodies and players have been chosen because of the
lack of focused discussion about them—particularly in the media.

Geoengineering

Geoengineering can be defined, at its most basic level, as the deliberate techno-
logical intervention into the earth’s climate processes in an attempt to reduce
anthropogenic climate change. While it often can include climate management and
remediation, this paper focuses on carbon emissions specifically. Specific methods
fall into one of two primary categories: solar radiation management (SRM) and
carbon dioxide removal (CDR). SRM methods tend to focus on the injection of
aerosol sulphates into the atmosphere or the setting up of mirrors in space in an
attempt to reflect the sun’s rays away from the earth. They also include various
methods to whiten clouds over the ocean and similar attempts aimed at ‘‘increasing
the reflectivity of the earth’s surface through activities such as painting building
roofs white, planting more reflective crops or biomass, or covering desert surfaces
with reflective material’’ (GAO 2010, 2).

CDR techniques, on the other hand, consider ways to actually remove carbon
dioxide from the atmosphere through the use of, for example, carbon sinks or
carbon sequestration. The most infamous CDR technology is the fertilisation of
oceans with iron in an attempt to increase the number of carbon absorbing algae
blooms. Another similar method, involving oceans, involves ‘‘physically altering
ocean circulation patterns to transfer atmospheric carbon to the deep sea, or adding
chemically reactive minerals to increase ocean alkalinity’’ (GAO 2010, 3). Others
include afforestation and land-based enhanced weathering.

According to the Royal Society’s 2009 report, ‘‘Geoengineering the Climate:
Science, Governance and Uncertainty’’, basic geoengineering can be traced back
to the 1960s and 1970s. However, more recent proposals, of the sort mentioned
above, are distinguished by, their popularity amongst some scientists and
policymakers, as well as its actual technical feasibility—i.e. we now have the
technological means to carry it out. There are, however, several clear and
potentially dangerous drawbacks and other such unintended consequences worth
noting which tend not to be clearly thematised by most advocates. For example,
according to The Royal Society report, most SRM techniques
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‘‘…would carry with it the termination problem, and would not address ocean acidification
or other CO2 effects…[Moreover] The impact of SRM methods on climate is dependent on
where in the atmosphere they are targeted, and their geographical location, and it should
therefore not be assumed that a zero net global average radiative forcing means that there
are no regional climate effects’’ (Royal Society 2009, 36).

Overall, it appears that most scientific research and policy bodies that support
geoengineering, including the US Government Accountability Office (GAO), are
pushing for, as a first step, further modelling, research, testing and discussions. The
fact that such a powerful consensus is emerging, without a lot of public
involvement, is cause for concern.

Critical Political Economy

This paper, as mentioned, draws on a critical political economy perspective to
examine current geoengineering research. As such, political economy is deployed
in two distinct ways. Firstly, as a method that addresses the relationship between
how geoengineering is discursively taken up and discussed by influential politi-
cians, scientists, research institutes and private corporations and secondly, as
Robert W. McChesney asserts, the former’s connection to and influence on the
broader social structures of society. Put another way, critical political economy

‘‘…examines how media and communication systems and content reinforce, challenge or
influence existing class and social relations. It does this with a particular interest in how
economic factors influence politics and social relations. Second, the political economy of
communication looks specifically at how ownership, support mechanisms (e.g. advertis-
ing) and government policies influence media behaviour and content. This line of inquiry
emphasizes structural factors and the labour process in the production, distribution and
consumption of communication’’ (McChesney 2000, 109).

When applied to geoengineering, this approach seeks to ascertain how advo-
cates of geoengineering, most of whom happen to inhabit positions of economic,
political and discursive power, have used their positions to push for its testing and
eventual adoption as a solution to climate change.

As well, the basic ontological assumptions that form the basis of this paper, and
which support the preceding argument, fit with critical political economy’s
understanding of how wealth, power and influence can be used by those who hold
it to unfairly influence public policy and, in this particular case, shape how we
choose to deal with climate change (and evaluate the various technologies open to
us in this respect). Proponents of critical political economy approaches explain that
this occurs because, as Lipschutz argues,

‘‘…in rich societies, corporations and elites can use their economy and ‘‘social’’ capital to
induce or pressure executives, legislatures, agencies and others to pass particular laws and
to behave in particular ways that redound to their advantage and to do so in ways that
appear to serve the general welfare and interest’’ (Lipschutz 2010, 4).
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Of note with respect to the key source material, it must be stated that much of
the information gathered comes from investigative journalists, independent blog-
gers, civil society groups, concerned academics/scientists and others who keep
track of the status geoengineering literature, conferences, media coverage and
experimentation. It is, therefore, a daunting undertaking. The amount of infor-
mation, research, debate and conjecture currently taking place amongst those in
the scientific, policy and ethical circles is immense. As such, this article offers only
a partial representation of current research and activities.

We now turn to the core subject matter of this piece, which, to reiterate, aims to
unearth and track current geoengineering research and testing and examine these
endeavours through the lens of critical political economy. Overall, what connects
advocates of geoengineering to one another is their joint operating assumption that
these technologies must place a key role in any attempt, whether global, national or
regional, to deal with the potentially catastrophic consequences of climate change
despite the very dangerous and much discussed outcomes that may result out of
their very deployment.

University Affiliated Scientists and Groups

An interesting fact uncovered during the course of this research had to do with how
much of this kind of research, including field experimentation, is currently taking
place in the United Kingdom. The most prominent and widely publicised research
was undertaken by the influential Royal Society who, in 2009, published its findings
of a comprehensive study of geoengineering in a document titled ‘‘Geoengineering
the Climate: Science, Governance and Uncertainty.’’ It was chaired by Professor
John Shepherd, a Professor in Earth System Science in the School of Ocean and
Earth Science at the University of Southampton UK, and, over the course of a year,
studied the various scientific, economic, legal, political and social dimensions of
geoengineering. However, as noted above I do not discuss this report in detail, due
to the surfeit of existing commentary on it. Nevertheless, because of its influence, it
does bear mentioning.

In the UK there are two SRM experiments currently close to taking place that fit
within the defined parameters of geoengineering. Most notably, they are both
government funded. The first key actor involved in this testing is a group called the
Integrated Assessment of Geoengineering Proposals (IAGP). The IAGP is
currently funded by the Engineering and Physical Sciences Research Council
(EPSRC) and the Natural Environmental Research Council (NERC)—both of
which function as government supported funding and research development
agencies. The IAGP is constituted by six UK universities and the UK Met Office.
Its stated objective is to work ‘‘on this multi-disciplinary project to address some
of the major concerns regarding the effectiveness and potential side effects of
geoengineering proposals’’ (IAGP 2011). The NERC and ESPRC are also funding
the Stratospheric Particle for Climate Engineering (SPICE) project which was
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formed, with the participation of four UK universities, to identify existing gaps in
knowledge and consider the potential side-effects of geoengineering.

Currently, The IAGP and SPICE are working on two projects: one which
focuses on small scale experimentation to discover if and how the properties of
particles might be able to block the sun’s rays, and hence lead to some global
cooling, and the other which examines whether it is possible, and what is the best
way, to pump droplets of water one km into the air (this aims to test the feasibility
of delivery systems). The overall objective, to reiterate, is to see if these strategies
could lead to global cooling by reducing how much sunlight enters the earth’s
atmosphere.

Turning to the US, some of the most fervent and influential support of geo-
engineering have come from professional groups of academics and scientists.
Political actors frequently cite the opinions of these groups as they make the case
for geoengineering in the public realm. The American Geophysical Union (AGU),
for example, is a prominent non-profit organisation with worldwide membership
dedicated to the furtherance of geophysical sciences. Recently, it has come out in
favour of further research into geoengineering methods and technologies. Spe-
cifically, their website calls for:

1. Enhanced research on the scientific and technological potential for geoengi-
neering the climate system, including research on intended and unintended
environmental responses;

2. Coordinated study of historical, ethical, legal, and social implications of geo-
engineering that integrates international, interdisciplinary, and intergenera-
tional issues and perspectives, and includes lessons from past efforts to modify
weather and climate;

3. Development and analysis of policy options to promote transparency and
international cooperation in exploring geoengineering options along with
restrictions on reckless efforts to manipulate the climate system (AGU 2011).

Furthermore, in2009 theAmericanMeteorologicalSociety(AMS)adoptedapolicy
statement on climate change which combines mitigation and adaptation with further
research into geoengineering. Although they urge extreme caution—particularly with
respect tounintendedconsequences—theAMS asserts similar recommendationsas the
AGU with respect to the need for enhanced scientific, social and policy research. They
conclude that while,

‘‘Geoengineering will not substitute for either aggressive mitigation or proactive adapta-
tion…it could contribute to a comprehensive risk management strategy to slow climate
change and alleviate some of its negative impacts. The potential to help society cope with
climate change and the risks of adverse consequences imply a need for adequate research,
appropriate regulation, and transparent deliberation’’ (American Meteorological Associ-
ation 2009).

Finally, the American National Academy of Sciences (ANAS), in their 2010
‘‘America’s Climate Choices’’ report, conclude that some kinds of solar radiation
management will most likely be needed in the future. As such, they call for

540 T. Sikka



enhanced modelling, further research (including social science research) and other
necessary steps to ensure that we

‘‘…better understand the physical science of the impacts and feasibility of SRM as well as
issues related to governance, ethics, social acceptability, and political feasibility of
planetary-scale, intentional manipulation of the climate system’’ (Kintisch 2010b).

Cumulatively, the role such research endeavours as those contained in the UK’s
SPICE and the IAGP, along with the active support of such professional organi-
sations like the ANAS and AMA, play in creating an environment of acceptance,
support and inevitability with respect to geoengineering technologies cannot be
overstated. Their ability to absorb and funnel all discussions of climate change into
a debate about the best way to achieve an instrumentalisation of nature occurs in a
manner consistent with a social ontology that ‘‘rests firmly and increasingly upon
the logic of generalized commodity production’’ (Garnham 2009, 226). This is
particularly the case since it aims to spare us, particularly in the West, from
making painful concessions with respect to how we live our lives.

In the next section, the role influential scientists, scholars and actors have
played in shoring up a constellation of institutional, discursive and corporate
support for geoengineering research is to be discussed.

Individual Scientists/Scholars/Actors

It is important to consider the role (officially) politically unaffiliated and non-
corporate actors have played with respect to shaping the often rarefied debate
surrounding geoengineering—particularly in light of the prominent and powerful
position they hold as so-called experts. In what follows, we consider some of these
actors and critically unpack both their political influence and economic power.

Jason J. Blackstock, to begin with, is one such prominent scholar who fits the
description of a powerful scientific actor as articulated above. He is currently the
CIGI Senior Fellow and Visiting Research Scholar at the International Institute for
Applied Systems Analysis in Vienna, Austria, and prominent proponent of geo-
engineering. His academic work, while somewhat oriented to examining the
technical feasibility of geoengineering—as evidenced by his participation in the
Novim Group’s study ‘‘Climate Engineering Reponses to Climate Emergencies’’
(Novim Group 2009), which aims to evaluate all available information on geo-
engineering (which they conclude will be needed to deal with a potential climate
emergency), is also interested in laying the groundwork for the potential gover-
nance structure of geoengineering.

In an article in the Geoengineering Quarterly, co-authored with Pablo Suarez
and Maarten van Aalst and entitled ‘‘Towards a People-Centered Framework for
Geoengineering Governance: A Human-Centered Approach,’’ Blackstock makes
the argument that it is the most vulnerable peoples who will be affected by both
climate change and the unintended consequences of ungoverned geoengineering.
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As such, he asserts that a framework for geoengineering governance must be
generated to protect vulnerable populations. Blackstock and his colleagues argue
that ‘‘such a framework must place the protection of human subjects—particularly
those populations most vulnerable to climate alterations of any kind—at its core’’
(Blackstock et al. 2010). This support of governance initiatives adds another more
nuanced layer to geoengineering advocacy since it moves beyond technical issues
and leaps into the realm of politics and law. In doing so, it also deftly and a priori
presupposes its eventual adoption.

Significantly, there are strands of the critical political economy perspective that
aim to move beyond pure economics and contend with the generation of precisely
these kinds of ideological elements. According to this line of analysis, it is the
system of representation, based on and supported by a capitalist system of eco-
nomic production, of most concern. Dallas Smythe explains this process, whereby
the public made to ‘‘feel it necessary to cooperate with the monopoly-capitalist
system in a variety of ways’’ (Smythe 2009, 246), including by supporting geo-
engineering. The public is also, in this sense, manipulated by a changing focus on
governance, which sidesteps considered debate on geoengineering itself.

Another non-Western individual of note is the Russian scientist Yuri A. Izrael,
known worldwide as an infamous climate change sceptic, opponent of the Kyoto
Protocol and leading scientific advisor to Prime Minister Vladimir Putin. Izrael
recently published an article entitled ‘‘Field Experiment on Studying Solar Radi-
ation Passing Through Aerosol Layers’’ in the (Izrael et al. 2009a) in which he
communicates the results of an actual geoengineering field trial. In this particular
trial, scientists blasted aerosol particulates (sulphates) from the ground into the
atmosphere. This was done in an attempt to test whether these sulphates would
encourage climate cooling, much like volcanic ash does following an eruption.
The results, interestingly, were reported as largely effective.

Izrael and his team, in an accompanying article, make the case that strato-
spheric sulphate aerosols and forestation are the only geoengineering methods with
the highest chance of success, overall lowest monetary cost and least possibility of
negative ecological consequences (including irreversibility). Their operating
assumption is that:

‘‘The inevitability of climate changes [has] generated a set of assumptions about the epoch
of irreversible catastrophic implications for the mankind. This makes us studying the
possibilities to use more effective, operational and cheaper measures for climate stabil-
ization than the Kyoto Protocol measures, using different climate-forming factors con-
sidered in detail by the IPCC’’ (Izrael et al. 2009b, 335).

Again, it is important to emphasise how significant it is that these leaders and
scientists, who all carry an inordinate amount of ideological and sometimes eco-
nomic power, are most often seen by the public as unbiased and objective actors
whose positions on geoengineering can be trusted. In line with the political
economy perspective, it is fair to argue that a closer look at their motivations,
funding and interests are indeed needed.
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Governments and the Military

As noted, much of the most research on geoengineering currently taking place in
government circles is through direct or arms-length funding of various research
bodies and think tanks. Another area worth discussing, however, is what the
research wings of various governmental defence departments. In the United States,
according to ScienceInsider, in 2009 the Defence Advanced Research Projects
Agency (DARPA), under the aegis of the Defence Sciences Research Council,
convened a classified meeting to discuss geoengineering at Stanford University.
While most of its conclusions are classified, it is interesting that several prominent
scientists and supporters of geoengineering, like Carnegie scientist and geoengi-
neering enthusiast Keith Caldeira argue, took the position that adding this military
dimension to geoengineering research is not only unnecessary, but also danger-
ous—particularly since DARPA’s primary objective is the development of
weapons. Others however, like Michael MacCraken of the Climate Institute,
argued that it ‘‘could be good for the field’’ (ScienceInsider 2009).

It appears that the US military has taken an interesting in geoengineering in light
of China’s recent efforts this area. In this context, a longer historical and geopolitical
view has to be taken in which geoengineering is seen as another step in a long line of
weather manipulation efforts in tandem with weapons starting over fifty years ago.
During the Vietnam War, for example, the US military is said to have seeded clouds
with silver iodide to encourage rainfall and curtail opposition activities. Prior to this,
research into weather modification, as it was known during the 1950s and 1960s in
the United States, increased due to similar Soviet efforts during this time. During the
1970s, discussions of geoengineering tended to revolve more around agricultural
concerns until the 1980s when there was little mention of such efforts. It was not until
the turn of this century that previously moribund research proposals, and an overall
interest in climate engineering, increased exponentially. Now several powerful
countries, organisations and individuals have become involved.

An interesting case study of an experiment involving a specific geoengineering
technique with state participants is the LOHAFEX research experiment. This
experiment was carried out by a research team of 48 scientists from a variety of
countries and, most significantly, was directly supported by both the Indian and
German governments. The trial involved the fertilisation of a contained eddy of
300 km2 in the Southern Ocean (which circles Antarctica) with iron ore, which
should lead to the growth of carbon absorbing phytoplankton blooms that will
absorb CO2 and take it with it as it sinks to the ocean floor—thereby having a
cooling effect on the climate. One of the primary concerns emerging from this
experiment, however, are indications that it has raised the ocean pH, thereby
rendering coral reefs vulnerable to erosion.

In a similar 2002 Southern Ocean Fertilisation Experiment, funded by the
National Science Foundation (NSF), it was widely publicised that the experiment
was successful in decreasing carbon and increasing chlorophyll production over
the course of its 39 day trial. However, it was also discovered that,
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‘‘The algal bloom also encouraged a diatom called pseudo-nitzschia, which releases a
potentially dangerous neurotoxin called domoic acid. Domoic acid has been blamed for
sudden marine mammal and seabird die-offs (one such poisoning of seabirds inspired the
film, The Birds). Although this data has not yet been published… [it has been reported
that] 2002 experiment increased the domoic acid level locally by 100,000–1,000,000
times’’ (Vance, 2010).

Overall, the downside to experiments like LOHAFEX and Southern Ocean
Fertilisation Experiment stems from the inability to accurately anticipate unin-
tended consequences. What we tend to hear from these groups publicly is a general
emphasis on what worked and why further research is scientifically justified in
light of this. By monopolising the material capabilities, institutions and ideas that
surround geoengineering, state and even military supported proponents can assert a
kind of hegemony that solidifies ‘‘the capacity of [this] class to engage in and
dominate institutional developments and, when necessary, control the form of
mediated compromise’’ (Comor 1994, 6).

Think Tanks

There are several prominent think tanks, mostly inhabiting the right of the political
spectrum, actively involved in geoengineering activities. Primarily the work of
these groups revolves around pressing for further research and lobbying for
political support. The Climate Response Fund (CRF) is one such organisation. The
CRF is a not-for-profit think tank formed in 2009. Its objective is, in an ‘‘unbi-
ased’’ manner, to explore all options in managing the effects of global climate
change. Specifically, they make it clear that their primary purpose is to play a
major role in developing the research and political parameters that might govern
future climate interventions. The CRF’s mission, according to their website is to:

Foster safe and responsible research on climate intervention by:

1. Providing a neutral forum where norms and guidelines for climate intervention
research can be discussed and developed;

2. Working with national and international partners to encourage appropriate
organisations to incorporate the suggested norms and guidelines into their
deliberations on climate intervention research;

3. Working with national and international partners to communicate information
about climate intervention research to interested groups and the general public
(Climate Response Fund, 2010).

They are very clear, however, that none of their work involved funding field
experiments.

One of the key resources critical political economy gives its users is the tools to
study how corporate control over such research can skew information, privilege
corporate interests and make efficiency the overriding objective. Ben Bagdikian
calls this ‘‘the endless chain’’ which he defines as a ‘‘system of interlocking
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financial obligations, in the form of ownership equity and debt, which are main-
tained and reinforced institutionally through interlocking institutional control in
the form of cross-corporate directorships’’ (Bagdikian 2005, 181). In what follows,
we use this basic political economy technique to unpack some of the interlocking
political and economic relationships in these think tanks.

To begin with, the CRF is led by founder and CEO Dr Margaret Leinen who has
an impressive history in the sciences (as a noted oceanographer), in academia and
in policy circles. In the past, she served as the Assistant Director for Geosciences
for the National Science Foundation (NSF) and the vice-chair for the US Climate
Change Science Programme. Significantly, before forming the CRF, Dr Leinen
was the Chief Science Officer of Climos, Inc.—another geoengineering think tank.

The CRF’s board of directors consists of variety of individuals including Seth
Perlman, a prominent lawyer whose work focuses on non-profit law, and Kim
Cranston, the current chairman of the Global Security Initiative, a nuclear non-
proliferation body.

The CFR also has a number of ‘scientific advisors’ who include individuals that
have served on various committees for the NSF and their global equivalents, many
of whom are academics and a few, like Dr Tom E. Lovejoy, who has been active in
biodiversity circles. Lovejoy, for example, is the former Executive Vice President
of the World Wildlife Fund.

One of the most significant ways in which the CRF, along with the Climate
Institute, has supported further work on climate intervention or geoengineering is
through the Asilomar Conference on Climate Intervention Technologies, held in
March of last year (2010) in Pacific Grove, California. The attendees of this
conference, with their multiple interests in the private sector, academia and
political circles, recognise how powerful and potentially lucrative the control over
geoengineering information, research and money can be.

The Asilomar Conference’s guiding assumption is that the current pace of
global climate change necessitates that climate intervention techniques be seri-
ously considered. Its stated objectives are to:

1. Identify the potential risks associated with climate intervention experiments;
2. Formulate a structure and approach for assessing experiments for their potential

categorical risks and suggest precautions necessary for the experiments;
3. Develop and propose norms and guidelines for use by the international science

community and those that provide funding for research. The risk assessment
and management guidelines for climate intervention experiments to be devel-
oped are intended to serve as an initial element of the governance mechanisms
that will be essential before proceeding to climate engineering experimentation
(The Climate Response Fund 2010a).

It has to be recognised, in light of these objectives, that the conference began
with the shared supposition that geoengineering stands as a possible risk-reducing
response to climate change, along with mitigation and adaptation.

The conference’s final report however, consistent with a clear support for
geoengineering, concluded with the following statement:
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1. The core rationale for pursuit of climate engineering research is to advance the
collective well-being of society and the environment;

2. Climate engineering research is internationally planned and coordinated;
3. Appropriately scoped governmental oversight, public involvement, and deci-

sion-making takes place during consideration and conduct of planned activities;
4. Transparency and exchange of research plans, data, and findings minimise the

need for environmentally disruptive experiments and maximise the learning
from experiments that are conducted; and

5. Regular, independent evaluation and assessment of the extent of understanding
and uncertainty is carried out to provide optimal information and confidence for
the public and policymakers (The Climate Response Fund 2010b).

While the keywords used here are comforting, e.g. concern for our collective
well-being, public involvement, clear oversight, transparency and independent
evaluations etc., it remains the case that even small-scale trials can cause irrepa-
rable environmental damage—if they even work. The conference’s closing
statement presupposes that remediation and mitigation efforts will not succeed
and, in doing so, makes a considerable cognitive leap to geoengineering as the
necessary next step. They conclude that the testing and adoption of such tech-
nologies, when undertaken responsibly, can and must play a role in managing
global warming.

Much concern has been raised about the connections between Margaret Leinen,
one of the main organisers of the conference (and who I mention above), and her
links to Climos, which her son, Dan Whaley, now runs. Under Leinen, Climos did
plan to perform iron fertilisation trials and, subsequently, insert itself into the
carbon credit market. This undermines the conference’s claim to be impartial and
balanced since one of its primary organisers has a clear conflict of interest. It is
also of concern that the members of the conference’s organising committee are
almost exclusively from the West, male and white. The lack of participation by
women and representatives from other communities is very troubling.

Finally, the Climate Institute is another not-for-profit body that vocally supports
geoengineering. Its stated goal is ‘‘to inform key decision-makers, heighten inter-
national awareness of climate change, and identify practical ways of achieving
significant emissions reductions’’ (Climate Institute 2010). Its board of directors and
advisors include a slew of former White House staffers and people from the energy
industry itself. Its chief scientist, Dr Michael C. MacCracken, has written several
pieces for the Climate Institute and other bodies in favour of geoengineering. In one
piece, written for the World Bank, MacCracken makes the case that because human
induced global warming poses a direct threat to humanity, and in light of the fact that
mitigation and adaptation will not suffice to reverse said threat, we must adopt
geoengineering technologies. He asks: ‘‘are there not some well-designed, inten-
tional interventions that could be taken that would create a global cooling influence
to counter-balance, at least in part, the warming and its associated impacts?’’
(MacCracken 2010, 7)
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To be fair, it must be said that the conclusions reached by MacCracken, and the
Asilomar conference also include clear statements about how any testing and
adoption of geoengineering, whether it is SRM or CDR, must be undertaken with
due caution, international collaboration and under the direction of international
law. However, it is clear that even such cautious testing fails to adequately con-
sider who will be most affected by the unintended consequences of geoengi-
neering. It also fails to consider who benefits—and these are the key questions
asked by critical political economy.

Individual Corporate Actors

Recently, there have been reports that some notable entrepreneurs with large
public profiles have become interested in funding and advocating for further
geoengineering research. Bill Gates, for example, has been active in funding
geoengineering research for the past four years. While none of the 4.5 million
dollars of his own private money has gone towards actual experimentation,
according to University of Calgary physicist David Keith and Ken Caldeira, of the
Carnegie Institute for Science, Palo Alto—who are in charge of the funds—it has
been focused on ‘‘the study of methods that could alter the stratosphere to reflect
solar energy, techniques to filter carbon dioxide directly from the atmosphere, and
brighten ocean clouds’’ (Kintisch 2010a). Geoengineering funding from Gates,
according to Kintisch, a science reporter for ScienceInsider, has also gone to
Armand Neukermans, a Silicon Valley inventor working on a spray system for
marine clouds called the Silver Lining Project. This particular project studies how
tiny droplets of seawater, when dispersed over the ocean, could sufficiently
brighten clouds so that they reflect sunlight back into the atmosphere.

Money from Gates has also gone to support scientific geoengineering meetings
in a variety of places such as Scotland and the United States. Kintisch also points
out that Gates has been an investor in Intellectual Ventures, which is a company
based in Seattle, Washington focused on the pursuit of inventions and research—
including several patents, on techniques to geoengineer the stratosphere. In 2008,
Gates applied for a patent ‘‘to sap hurricanes of their strength by mixing surface
and deep ocean water’’ (Kintisch 2010a). This foray into patents and the protection
of intellectual property related to geoengineering opens another potentially
lucrative area of debate and concern. It is clear that a considerable amount of
money stands to be made from geoengineering techniques and research. We have
seen what happens when protection of said intellectual property extends in such a
way that it shields dodgy research and prevents the necessary sharing of knowl-
edge (e.g. in the case of medication).

Sir Richard Branson of Virgin Airlines is another successful entrepreneur who
has been vocal, in both speech and money, in his support for geoengineering. What
is different about Branson’s support of geoengineering, as compared to Bill Gates’,
is that it tends to be much more grandiose and both media and personality driven.
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Along with Al Gore, Branson has set up a USD 25 million ‘‘X-Prize’’ competition
(called the Virgin Earth Challenge) for the invention of technologies, including
geoengineering technologies, focused on CO2 reduction. In a 2009 article in the
New York Times, Branson is quoted as saying that ‘‘If we could come up with a
geoengineering answer to this problem, then Copenhagen wouldn’t be neces-
sary…We could carry on flying our planes and driving our cars’’ (Branson as cited
by Revkin 2009). This kind of framing of the climate change problem is telling
since it speaks to and reinforces the dominant narrative of stasis. By emphasising
the desire, on the part of Branson, to use technology to protect the existing eco-
nomic, political and social system of consumption that led to global warming in
the first place is precisely the kind of reasoning critical political economy outs as
inherently flawed.

Also of note is a group called the ‘‘Carbon War Room’’ set up by Branson and
others (including Michael Haas, the CEO of Orion Renewable Energy Group, and
Strive Masiyiwa, the Chairman of South Africa’s Econet Wireless) with a the
stated mandate of harnessing ‘‘the power of entrepreneurs to implement market-
driven solutions to climate change. The world [their website asserts] needs
entrepreneurial leadership to create a post-carbon economy’’ (Carbon War Room
2011). What is most interesting about this website and project is how fully it has
embraced the war metaphor. Their website is sectioned out into pages that defines
this ‘war’ and outlines both its tactics and current operations. For example, there is
a section titled ‘‘Theaters and Battles’’ comprised of the following areas: elec-
tricity, transport, built environments, industry, land use, emerging economies and
carbon management. It is under the latter category that climate intervention, as
they term it, is discussed (primarily in the forms of reforestation but other SRM
and CDR options are discussed). Branson has also publically pledged to invest
upwards of three billion dollars towards such research in the near future.

Overall, the unbalanced influence of wealthy individuals in support of geoen-
gineering, through economic and symbolic support as well as by exerting political
pressure, distorts the overall debate. It is also significant that both Branson and
Gates have developed a public persona wrapped up in the discourse of progress,
entrepreneurialism, scientific promise and individual ingenuity which they use to
great success. However, it is also the case that this kind of commodification of
information and science, led by Gates and Branson, undermines a more complex
and socially equitable analysis. It is also a concern, in light of their wealth and
connections, that a unilateral form of geoengineering research might potentially be
undertaken sooner rather than later.

Conclusion

In light of, and in resonance with, the overall theme of this conference it is
important to reiterate the fact that geoengineering represents a potentially lucrative
solution to climate change that is as dangerous as the problem it seeks to solve.
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Most support for geoengineering, as such, is self-interested and based on an
attempt to ignore the underlying causes of climate change—particularly since the
safest solution would require fundamental changes in the way we live. Taken as a
whole, as argued in this piece, there are several overlooked actors in the geoen-
gineering controversy who have an enormous amount of influence but are rarely
closely examined. These actors include various university affiliated scientists and
groups like the AGU and the AMA, many of whom are engaged in projects like the
IAGP and SPICE, individual scientists, scholars and actors such as Jason J.
Blackstock and Yuri A. Izrael, governments and government-funded endeavours
like the LOHAFEX experiment and military-focused research as well as think
tanks such as the Climate Response Fund and the Climate Institute in addition to
individual corporate actors such as Sir Richard Branson and Bill Gates.

In using critical political economy what has been demonstrated is how, through
the endeavors of the various actors mentioned above, geoengineering has become
increasingly ‘‘subject to transnational corporate-commercial [and political] devel-
opment’’ (McChesney and Schiller 2003, 6) and private interests far removed from
public control. It is this multifaceted shift to neoliberal orthodoxy, with respect to
the development of geoengineering research and testing, its discursive justification,
its funding, and its overall transformation into a viable and even necessary option
for dealing with climate change that is of extreme consequence. The mediation and
interaction of all these actors and fields with one another, as Silverstone (1999)
contends, provides a picture of geoengineering research and testing that is fluid,
changing and made up of multiple interests and actors who are all interconnected.
In this particular case, these actors and groups have successfully come to dominate
geoengineering discussions symbolically, economically and politically.

As such, and to conclude, it is critical to acknowledge and act on a significant
strain of contemporary critical political research that concentrates on the how
politically and economically dominant modes of understanding and being can and
must be challenged. This calls for a concerted effort by activists and the general
public to transform and move the dominant messages and practices in favour of
geoengineering, made by these elite and economically motivated groups, ‘‘in a
direction which enhances democratic values and subjectivity, as well as equal
participation in decision-making’’ (Hackett 2000, 64). Groups like the ETC. Group
and GeoengineeringWatch, as well as activists like Vandana Shiva, have suc-
cessfully used online media to draw attention to many of the issues I have laid out
in this paper – particularly with respect to unequal distributions of power, self-
interest, profit and symbolic control. This democratisation of technical and
discursive choice, and political decision-making, as Andrew Feenberg (1995)
argues, is essential as it constitutes our only chance to ensure that the way we deal
with climate change is reflexive, democratic and concrete, rather than instru-
mental, reductive and exploitative.
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