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Climate engineering and political decision-making:
The importance of polarity in academic debate

Summary

¢ Climate engineering approaches cannot yet
be considered “physically-tangible techno-
logical object[s]” [1] as they have not yet
been implemented on a large scale.

¢ There is, at this moment, a unique oppor-
tunity to actively and critically shape the way
in which - and if at all - these approaches are
considered.

¢ It is important to preserve the contentious
character of the academic discussion on cli-
mate engineering for political decision-
making.

Polarity in the academic discussion

In order to address the challenges posed by anthro-
pogenic climate change, various approaches to engi-
neer the climate have been proposed in recent
years. The term ‘climate engineering’ refers to the
“large-scale, deliberate intervention in the Earth sys-
tem to counteract climate change” [2]. A number of
very diverse approaches — varying in their impact,
side effects, costs, social and political preconditions
and implications, and many other aspects — are in-
cluded under this umbrella term. Amongst them are
ideas such as large-scale fertilization of iron-poor
areas of ocean to increase CO, uptake, capturing am-
bient air to filter out CO,, distribution of aerosols in
the stratosphere to reflect solar radiation away from
Earth or modification of surface areas to alter their
albedo™.

Yi.e., the fraction of solar radiation that is reflected back
into space
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None of these approaches have been implemented on
large scales to date. However, a few small-scale ex-
periments as well as an increasing number of model-
ling studies have provided insights into some interac-
tions with the climate and other natural systems —
both concerning intended and unintended effects.
Simultaneously, the discussion of climate engineering
and its challenges and benefits in the face of anthro-
pogenic climate change has grown in social sciences
and humanities as well. Climate engineering ap-
proaches have been studied with regard to aspects of
their economic, political, societal, linguistic, ethical
and legal context. And while this academic discussion
and analysis is increasing, the extent of public
knowledge as well as political deliberation of climate
engineering remains small.

Compared to other emerging technologies, the aca-
demic discussion of climate engineering is character-
ized by a strong polarity or a “dual high-stake fram-
ing” [3]: Academic publications tend to highlight ei-
ther the dangers of doing nothing or the dangers of
considering climate engineering. Studies indicate that
a number of distinct and to some degree conflicting
frames exist in the academic discussion on climate
engineering [4-6]. This implies that academics consid-
er stakes to be high in the decisions that are to be
made concerning climate engineering, and that they
are high either way.
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Questions in need of political decision-
making

Academic research, be it in the social sciences, hu-
manities, natural or engineering sciences, can an-
swer a lot of very important questions surrounding
climate engineering in a very precise way. For exam-
ple, it can tell us what the probable impact of the
large-scale application of certain stratospheric aero-
sols is on the photosynthesis rate on plants or
whether people can be expected to uphold mitiga-
tion endeavors when they know about stratospheric
aerosol injection measures. However, some ques-
tions surrounding climate engineering are ‘wicked’
problems [7] that do not have a “pure technical solu-
tion” [8] and thus do not have a right or wrong an-
swer, no matter how much data is collected and ana-
lyzed. An obvious example is the highly challenging
question whether climate engineering should play
any part in a global response to anthropogenic cli-
mate change at all.

Questions such as this one, | argue, warrant political
deliberation. Politics are “processes of authoritative
decision making” [9] which determine how both ma-
terial and non-material values are distributed “in
societies and among nations” [9]. To cite another
example: While academic research on climate engi-
neering can tell us, with a certain probability and a
certain degree of uncertainty, which effect a given
degree of albedo modification will have on the pre-
cipitation in India or South Africa and on average
temperatures in China or France, it cannot tell us
which level of albedo modification to choose: It can
define a range of options to choose from, and it can
identify the probable implications of these options:
be they societal, economic, physical, chemical or
otherwise. Thus, it can inform a decision. But this
does not, usually, preclude the decision. In this, the
issue of climate engineering is not different from
other decisions concerning the global climate: While
the IPCC can and does inform policymakers concern-
ing the implications of various levels of climate stabi-
lization, this body explicitly recognizes “the im-
portance of governance, ethical dimension, equity,
value judgements” for “[e]ffective decision-making
to limit climate change and its effects” [10]. Its re-
sults are meant to be policy-relevant, but not policy-
prescriptive [11]. Among researchers, there is broad
agreement that political questions concerning cli-
mate engineering are profound [12].

No decision is also a decision

Also similar to climate governance in general, not
making a decision concerning climate engineering is
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a decision concerning climate engineering is a deci-
sion in its own right: If GHG emissions are allowed to
continue unabated — the scenario usually called
‘business as usual’ — this has consequences for vari-
ous groups in society, just as much as deciding on
rigorous mitigation measures does. Not making con-
scious political decisions on climate engineering im-
plies accepting that these approaches will continue
according to their own dynamics. This means that
they might disappear from the discussion altogether,
for example due to lack of funding, or that they
might be developed in a way that does not consider
the interests and needs of all those affected, but in-
stead serves certain particular interests and goals.
And while political deliberation does not guarantee
that the best decision for all concerned will be made,
| argue that it is the best tool at this point in time to
draw near this ideal.

As pointed out above, climate engineering approach-
es, so far, exist in the world of ideas, but have not
been implemented on a large scale in the material
world. These approaches are not (yet) embedded in
a highly complex and far-reaching socio-technical
system [13] entangling expensive infrastructures,
artifacts, investments and large amounts of liveli-
hoods depending upon them. If they were, this
would make decision-making even more complex
than it already is, as well as costly in terms of the
need to re-allocate values in society. The current
situation offers the opportunity to actively and criti-
cally shape the way in which climate engineering
develops in the future, and to put into place a highly
politicized process to shape collectively binding deci-
sions concerning climate engineering. This process
would be politicized in the sense that climate engi-
neering would become “subject to public delibera-
tion, decision making and contingency where previ-
ously it was not” [14].

Preserving contention in academic infor-
mation of political decision-making

Putting into place such a process could help prevent
going down a slippery slope: This concern, which has
been voiced by researchers as well as other actors in
the discussion, points out the “possibility that per-
mitting research on climate engineering could itself
be a step onto a slippery slope, making development
and eventual deployment of a technology more like-
ly.” [15] While this development is not deterministic,
it is at least possible. This can be observed, for exam-
ple, in the process through which the idea of the
possibility of a nuclear explosion culminated in the
dropping of two nuclear bombs in the 1940s [16].
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To prevent the development of similar momentum
in the case of climate engineering, we have to pre-
serve the contentious character of climate engineer-
ing in the academic discussion so that both challeng-
es and benefits of climate engineering approaches
are considered. This would allow for conscious deci-
sion-making instead of assuming that there was no
choice. One way of doing so is the idea of a ‘red
team’ and a ‘blue team’ working on climate engi-
neering in informing decision-making (see box be-
low). Thus, the strong polarity of the academic dis-
cussion would not be artificially diminished and re-
duced to a seemingly unified, value-free ‘voice of
academia’, but would benefit the deliberation by
assuring that both extremes in the debate are pre-
sent in expert advice on climate engineering [see, for
example, 17, 18].

The red team/blue team approach

The idea is that any research project studying
climate engineering would be made up of two
‘teams’ of researchers: “one team is tasked with
showing how an approach can be made to work,
and another team is tasked with showing why
the approach cannot produce a system that can
actually diminish environmental risk at an ac-
ceptable cost.” [26] Both teams would serve as a
counterweight to each other. The red team/blue
team approach has been proposed in the discus-
sion on climate engineering in order to capture
the complexity of benefits and risks arising from
these approaches: It is meant to ensure that re-
search does not get carried away in analyzing
the possibilities presented by climate engineer-
ing and ignoring the dangers, or vice versa.

The C2G2 initiative (Carnegie Climate Geoengineer-
ing Governance Initiative) of Carnegie Council for
Ethics in International Affairs can be seen as an im-
plementation of the idea that climate engineering
needs political decision-making of these approaches
on the basis of academic research. The initiative aims
to “catalyze the creation of effective governance for
climate geoengineering technologies by shifting the
conversation from the scientific and research com-
munity to the global policy-making arena, and by
encouraging a broader, society-wide discussion
about the risks, potential benefits, ethical and gov-
ernance challenges raised by climate geoengineer-
ing” [20].

Addressing the challenge of climate change is an on-
going process. It is important to remember that
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there are a large number of decisions to be made,
and that, in making these decisions, global society
can shape its own future. This policy brief highlight-
ed the political character of many decisions relevant
in the context of climate engineering, and pointed
out the vital role that should be played by academia.

Policy recommendations

¢+ Many questions surrounding climate en-
gineering can be informed by academic
study, but warrant political decision-
making as they concern the allocation of
values in society. The acceptance of the
business-as-usual scenario should be rec-
ognized as a political choice in its own
right.

¢ In order to assess the challenges and
risks as well as opportunities afforded by
various climate engineering approaches,
the deliberation of these should be
broadened.

+ In order to ensure that the polarity inher-
ent in academic study of climate engi-
neering is not lost in translation to deci-
sion-makers, a process such as the red
team-blue team approach should be put
in place.

Acknowledgements

This policy brief has strongly benefited from com-
ments from Carola Klock, Pawel Pustelnik, Jeremy
Moulton and Johanna Forster.

INOGOV is funded by COST, European Cooperation in
Science and Technology (Action 1S1309).

CcosE

EUROPEAN COOPERATION
IN SCIENCE AND TECHNOLOGY

Read more from the INOGOV Policy Brief series here:
http://www.inogov.eu/outputs/policy-briefs/

info@inogov.eu www.inogov.eu



INOGOV Policy Brief N°4 May 2018: Climate engineering and political decision-making

Photo credit: Flickr

References

1. Asayama, S., M. Sugiyama, and A. Ishii (2017) Ambiva-

lent climate of opinions: Tensions and dilemmas in under-
standing geoengineering experimentation. Geoforum 80:

82-92.

2. Pasztor, J., S. Nicholson, and D.R. Morrow (2016)
Briefing Paper on Climate Engineering.

3. Linnér, B.-0O. and V. Wibeck (2015) Dual high-stake
emerging technologies: a review of the climate engineer-
ing research literature. WIREs Climate Change 6: 255-268.

4. Bellamy, R., et al. (2012) A review of climate geoengi-
neering appraisals. WIREs Climate Change 3(6): 597-615.

5. Huttunen, S. and M. Hildén (2014) Framing the Contro-
versial: Geoengineering in Academic Literature. Science
Communication 36(3): 3-29.

6. Markusson, N., et al. (2013) 'In case of emergency press
here': framing geoengineering as a response to dangerous
climate change. WIREs Climate Change 5(2): 281-290.

7. Zhang, Y. and A. Posch (2014) The Wickedness and
Complexity of Decision Making in Geoengineering. Chal-
lenges 5: 390-408.

8. Hay, C. (2007) Why We Hate Politics. Cambridge, MA:
Polity.

9. Pye, L.W. (2001) Political Science, in The Oxford Com-
panion to Politics of the World, J. Krieger, et al., Editors.
Oxford University Press: Oxford et al. 674-676.

10. IPCC (2014) Climate Change 2014: Synthesis Report.
Contribution of Working Groups 1, Il and Il to the Fifth
Assessment Report of the Intergovernmental Panel on
Climate Change [Core Writing Team, R. K. Pachauri and L.
A. Meyer (eds.)]. IPCC: Geneva.

11. IPCC (2018) Organization [accessed 15 February 2018];
https://www.ipcc.ch/organization/organization.shtml.

12. Rickels, W., et al. (2011) Large-Scale Intentional Inter-
ventions into the Climate System? Assessing the Climate
Engineering Debate. Scoping Report conducted on behalf
of the German Federal Ministry of Education and Research
(BMBF). Kiel: Kiel Earth Institute.

13. Schot, J. and L. Kanger (2016) Deep Transitions: Emer-
gence, acceleration, stabilization and directionality. SWPS
2016-15.

14. Wood, M. and M. Flinders (2014) Rethinking depolitici-
sation: beyond the governmental. Policy & Politics 42(2):
151-170.

15. Oldham, P., et al. (2014) Mapping the Landscape of
Climate Engineering. Philosophical Transactions of the
Royal Society a-Mathematical Physical and Engineering
Sciences 372(2031).

16. Lederer, M. and J. Kreuter (2018) Organising the un-
thinkable in times of crises: Will climate engineering be-
come the weapon of last resort in the Anthropocene? Or-
ganization Online First.

17. Foley, R.W., D.H. Guston, and D. Sarewitz (2015) To-
ward the Anticipatory Governance of Geoengineering.
Geoengineering Our Climate Working Paper and Opinion
Article Series.

18. Markusson, N. and P.-H. Wong (2015) Geoengineering
Governance, the Linear Model of Innovation, and the Ac-
companying Geoengineering Approach. Climate Geoengi-
neering Governance Working Paper Series. 020.

19. Caldeira, K. and D.W. Keith (2010) The Need for
Climate Engineering Research. Issues in Science and Tech-
nology Fall 2010: 57-62.

20.  Carnegie Council for Ethics in International Affairs
(2018) C2G2 Mission [accessed 02 Feb 2018]; https://
www.c2g2.net/c2g2-mission/

About the author

Judith Kreuter is Research Fellow in the research
group 'International Relations' at the Political Sci-
ence Institute, Technische Universitdt Darmstadt.
She studied Political Science, International Relations
and Philosophy at the Universities of Heidelberg,
Frankfurt/Main and Darmstadt as well as at the Insti-
tut des Sciences Politiques in Lille, France. During her
research, she visited the Universities of Harvard and
Oxford, among others. Her work focuses on the gov-
ernance of climate engineering, as well as on the
interaction between academia and politics surround-
ing these cutting edge technologies. Issues and top-
ics such as nuclear energy technology, the transition
to renewable energy technologies as well as process-
es of digitalization are foci of her teaching and re-
search activities. In her PhD project, she studies the
academic discussion on Climate Engineering.




