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How to Argue About Solar Geoengineering1 

Britta Clark, Harvard University  
 
Should high-income countries engage in solar geoengineering research and possible deployment? 
On the assumption that the speed of the energy transition will be insufficient to abate 
catastrophic climate impacts, research into solar geoengineering begins to look like a technically 
and socially feasible route to mitigate such impacts. But on the assumption that a rapid and 
relatively just energy transition is still within the realm of political possibility, research into solar 
geoengineering looks more like an ideological tool designed to divert time and resources from 
less risky climate solutions. At the heart of debates over solar geoengineering, then, is 
disagreement over what political actors can be expected to do in the future. In this paper, I argue 
that both objectors to and proponents of solar geoengineering research often make background 
assumptions regarding expected future actions that are either (a) inaccurate or (b) inconsistent. I 
propose an account of expected future actions that avoids these problems, and sketch what the 
debate over solar geoengineering looks like with these assumptions in place. 
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I. Introduction 

To avoid catastrophic impacts, the global economy will need to transition to a net-zero 

energy system by mid-century. The challenges involved in this transition cannot be overstated. 

Here are just a few examples. To stay below 1.5 degrees of warming, the stretch-goal 

temperature target set by the Paris Climate Accords, global coal use will need to plummet by 

around 80% this decade, which would mean almost immediately closing every single one of the 

more than 4000 coal-fired plants currently in operation.2 Where electric vehicles now account for 

5% of global automobile sales, they will need to represent 60% of new purchases in 2030 if we 

are to continue driving at current levels.3 Energy efficiency improvements will need to increase 

by 4% annually, roughly three times their current rate. The macroeconomic consequences of 

undertaking this transition will not be trivial: energy prices are likely to rise, workers will need to 

be retrained, and short-term consumption levels are likely to decline in the face of massive 

investment in new infrastructure.4 

Moreover, regardless of the speed of the energy transition, significant climate impacts are 

already locked in.5 Climate change has increased the risk of severe storms and wildfires, with 

one recent study finding that anthropogenic warming has doubled the number of days with fire 

risk in California.6 Weather attribution scientists have concluded that the 2021 heat waves that 

overtook the Western United States were “virtually impossible” in the absence of human caused 

warming.7 These higher temperatures, which will continue even in the presence of extremely 

rapid mitigation, are associated with lower productivity, higher violent crime rates, illness, and 

death.8  

This dire situation has prompted calls for research into a more radical strategy called 

solar geoengineering. Several approaches fall under this heading.9  One idea involves whitening 
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some of the clouds over the ocean to reflect more sunlight back into space. Another strategy 

involves thinning high altitude clouds to allow more of earth’s heat to escape. In this paper I will 

focus on a third proposal, which is at present the most widely discussed and well understood.10 

This strategy is called ‘Stratospheric Aerosol Injection’ (SAI). The basic idea behind SAI is 

simple: inject tiny aerosol particles—usually sulphur, but other kinds of aerosols are being 

researched—into the upper atmosphere. These particles reflect sunlight and lead to cooling. 

Preliminary models suggest that this technology could reduce predicted temperature and 

precipitation changes under continued warming.11 

The debate over whether to pursue SAI research and the conditions, if any, under which 

deployment would be called for is increasingly divisive. In the next section of this paper (Section 

II), I will argue that the debate is often also confused. Arguments on either side tend to make two 

mistakes, each concerning the way the future actions of relevant political actors are treated in 

their reasoning about what to do now. The first mistake involves making recommendations about 

what to do now that are based on the unrealistic assumption that political actors in the future will 

overwhelmingly act as they ought to when it comes to the energy transition. The second mistake 

involves internal inconsistency. Both parties to the debate make—often in the same argument—

different and contrasting assumptions about the sorts of actions that political actors can be 

expected to make moving forward. In short, defenders of solar geoengineering often assume that 

deployers of the technology will largely comply with the demands of political morality, but at the 

same time often argue that the reason deployment is called for in the first place is that political 

actors are failing to comply with those same demands. Critics of solar geoengineering, on the 

other hand, assume that it is possible that political actors moving forward will conform with the 

moral demand to enact an extremely rapid and costly energy transition, yet at the same time 
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worry that those same political actors will fail to comply with the moral demand to use solar 

geoengineering responsibly. Until each party to the debate comes to the table with an argument 

that makes assumptions about the future actions of relevant political actors that are (a) roughly 

accurate and (b) internally consistent, no progress will be made.  

But what should those assumptions be? In Section III I recommend a particular answer to 

this question; namely, that when it comes to SAI research, we should reason about what to do 

now on the assumption that powerful political actors will continue to advance what they take to 

be their own interests. Finally, in Section IV, I will sketch what the debate over SAI research 

looks like with this assumption in place. My objective here is not to weigh in on this debate as it 

is presently being waged, but rather to argue for an alternative and more productive way of 

conducting the debate itself.  

Before I begin in earnest, a bit more background on SAI.  In contrast to the vast 

challenges of a global energy transition, SAI is often characterized as being technically quite 

simple, and comparably cheap, with estimates ranging from 2 to 10 billion USD per year.12 By 

contrast, the costs of a global transition to renewable energy will amount to trillions of US 

dollars per year. Despite these potential upshots, scientists widely agree that SAI is not a 

substitute for mitigation, but rather a strategy to manage the risks of climate change in the short 

term. There are several reasons for this. SAI does not address some important impacts of climate 

change such as ocean acidification.13 It also does not perfectly compensate for GHG emissions. 

While the technology would have a net cooling impact, regional effects might differ; SAI does 

not promise to take us to the counterfactual world where no climate change has occurred.14  

In what follows I will be primarily concerned with SAI research rather than deployment.  

I focus on research because the question we are faced with now is whether and to what extent to 
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fund such research. No scientist or public policymaker that I have encountered is arguing for 

deployment of SAI technology in the next few years. Importantly, when I speak of research, I 

mean research extensive enough that it would enable deployment on a reasonable time scale. 

Thus far, research into solar geoengineering has been relatively minimal compared to the billions 

of dollars spent on other kinds of climate research.15 Globally, between 2008 and 2021 just over 

100 million dollars of funding was allocated to study the technology, with over half of this 

funding coming from the United States and most of the rest from Australia, the United Kingdom, 

Germany, and China.16 If there is to be any chance of the technology being deployed safely in 

the next 5-15 years, as imagined by its proponents, funding for research must be exponentially 

increased, especially with respect to consequences in those countries that will be especially 

impacted by how the climate crisis unfolds. The core question of contemporary debates, then, is 

this: should massive amounts of time, money, and labor power be devoted to understanding the 

prospects of SAI?  

 

II. (In)Accurate and (In)consistent Arguments  

Full vs Partial Compliance  

Answering this core question involves making assumptions about the future actions of 

political actors when it comes to the energy transition and the use of SAI. To see two such 

assumptions in action, consider the 2021 National Academy of Sciences Report, the first major 

report to recommend federally funded geoengineering research. The report states that, when it 

comes to climate change policy strategies, 

 “The centerpiece of this portfolio should be reducing GHG emissions, removing and 
reliably sequestering carbon from the atmosphere, and pursuing adaptation to climate 
change impacts that have already occurred or will occur in the future. Concerns that these 
three options together are not being pursued at the level or pace needed to avoid the 
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worst consequences of climate change—or that even if vigorously pursued will not be 
sufficient to avoid the worst consequences—have led some to suggest the value of 
exploring additional response strategies.”17 

 
This passage illustrates two different assumptions one might make when reasoning about the 

permissibility of pursuing solar geoengineering research. Sometimes, research is motivated by 

concerns that even if mitigation efforts are ‘vigorously pursued,’ they will not be sufficient to 

avoid the worst consequences of climate change. In other words, research might be called for 

even on the assumption that from this point onward, everyone will act as they are morally 

required to when it comes to the speed of the energy transition. Call this the full compliance 

assumption.18  

The NAS report also suggests that, for some, solar geoengineering research is a potential 

policy response to nations failing to act in the way that is “needed” to avoid the worst 

consequences of climate change. Such failure involves, presumably, some political actors failing 

to act as they are morally required to when it comes to the speed of the energy transition moving 

forward. Call this the partial compliance assumption.  

Let me say a bit more about these two assumptions.  As I’ve already hinted, in what 

follows I am primarily concerned with compliance and non-compliance when it comes to the 

speed of the energy transition, which for the purposes of this paper we can assume to be in line 

with the goals set out by the Paris Climate Accords. Full compliance for my purposes here, then, 

involves political actors acting in ways that bring about this transition without violating any more 

important moral demand, and partial compliance involves political actors failing to act in these 

ways.19 I won’t attempt to fill in the content or subject of these demands with any more 

precision, but we can assume that meeting climate goals will place requirements on many 
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individuals, corporations, and other political actors to do things like vote for particular policies, 

divest from the fossil fuel industry, and so on.  

I draw out the difference not because full and partial compliance are exhaustive of the 

assumptions one might make when reasoning about what to do now with respect to SAI research, 

but because marking the distinction will help make clear errors in the way the debate over SAI 

has proceeded thus far.20 As I’ve already mentioned, in what follows I will highlight two such 

errors. The first involves making recommendations about SAI research that are based on 

inaccurate background assumptions, and the second involves making recommendations about 

SAI research that are based on inconsistent assumptions, without sufficient justification for that 

inconsistency. I detail these objections next.  

  
 
Full Compliance Arguments for SAI Research 

In a recent op-ed, David Keith, the leader of Harvard’s Solar Geoengineering Research 

Group, argues for SAI research even in a world where all emissions are eliminated by 2050.21 

He asks us to imagine that, in a welcome turn of events, countries take on the challenge of 

meeting Paris Climate Accord goals. After net-zero emissions are reached, the earth’s 

temperature would stabilize quickly; temperatures would not continue rising. As Keith 

highlights, however, climate impacts will continue to occur even at 1.5 or 2 degrees of warming. 

Heat waves and storms like those we are already experiencing will persist, sea levels will 

continue to rise, and storms of increased severity will be the norm. These disasters, by all 

estimates, will have a disproportionate impact on the global poor.22 In light of this, Keith 

proposes that SAI should be researched and considered as a policy response even on the 

assumption that from this moment onward, everyone will act as they ought to when it comes to 
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the speed of the energy transition. For Keith, SAI research is called for even on the assumption 

of full compliance moving forward.  

A second argument that can be run on the assumption of full compliance claims that SAI 

technology has the potential to reduce the required speed of the energy transition.23 As I’ve 

already mentioned, a transition of the scale required will likely have macroeconomic impacts 

even in developed countries. A slower energy transition could be done in a way that alleviates 

some of these impacts: societies will have more time to retrain those who will lose their jobs in 

the fossil fuel industry, more time to create new opportunities for those communities whose 

economic prosperity depends on coal-fired power plants, more time to figure out the logistics of 

power grids and develop the technologies that will make for a less disruptive transition. Even if 

nations would mitigate on the timeline demanded by Paris goals, it may well be the case that 

even the most well-motivated transition would be less costly and disruptive with more time.24   

Reasoning under the assumption of full compliance like this can be a valuable exercise. 

By asking first what ought to be done on the assumption that everyone will act as they should, 

we can articulate a goal to aim towards. We can also identify the actors that are acting wrongly 

by frustrating that goal, enabling us to single out who is to blame for the group falling short. For 

instance, if SAI is called for on the assumption of full compliance because (on those 

assumptions) it will be put to use to ameliorate climate impacts experienced by the global poor, 

any actor that puts SAI technology towards alternative purposes (enabling the rich to continue 

their high emissions lifestyles, for instance) will be acting wrongly. 

Full compliance arguments cannot, however, provide a complete answer to the pressing 

question of what to do now with respect to SAI research. The reason for this is that the full 

compliance assumption is inaccurate. The energy transition has not proceeded at the morally 
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required pace and looks unlikely to do so in the future. Though many countries have made 

progress expanding renewable energy production, expansion has not come with a concomitant 

reduction of fossil fuel use, and under current policies, the earth will warm 2.7 °C by the end of 

the century.25 The various actors involved in the energy transition have not been acting as they 

ought to, and though we may hope that they change course, we should not assume that they will 

when reasoning about what to do now. This is because it does not follow from the truth of the 

claim that SAI research is permissible or even required under conditions of full compliance that 

research is permissible or required under conditions of partial compliance. If we are interested in 

whether SAI research ought to be conducted now, we had better take on more accurate 

assumptions about how the technology might be used and how the energy transition might 

unfold.26 It is for this reason that for the remainder of this paper I focus on partial compliance 

arguments, which I turn to next.  

 

Partial Compliance Arguments for SAI Research 

Many arguments offered in favor of advancing SAI research turn on the idea that relevant 

political actors will not fully comply with the moral demands of the energy transition moving 

forward. The most straightforward and common argument of this variety looks something like 

this:  

1. Global mitigation efforts will likely continue to be insufficient to meet climate 
targets.  

2. The consequences of (1) will be drastic, especially for the global poor.  
3. A well-researched SAI regime has the potential to ameliorate many of those 

consequences in the short term.  
4. To have any hope of a well-researched SAI regime, significant resources must be 

devoted to SAI research now.  
 



 10 

This argument has several supporters and has been most prominently advanced by Joshua Horton 

and David Keith in a 2016 article entitled ‘Solar Geoengineering and Obligations to the Global 

Poor’. 27  The central difference between this argument and the argument from full compliance 

we saw earlier is that the consequences of climate change under partial compliance will be more 

catastrophic. Assuming a partial compliance energy transition thus strengthens the case for SAI 

research: while the impacts of 1.5 degrees of warming will be far from trivial, the tragic and 

irreversible impacts of three to five degrees of warming makes ameliorating those impacts 

through SAI look like a more appealing option.  

 

Internal Inconsistencies in Arguments for SAI research  

Critics of SAI have noted a potential inconsistency in the above argument. Marion 

Hourdequin offers one version of this critique. She writes:  

“If nations such as the United States truly cared about the well being of ‘the global poor,’ 
they could transfer resources to poorer countries burdened with the costs of adaptation or 
could shoulder a larger proportion of the global burdens of mitigation. Horton and Keith 
seem to assume that neither is likely to happen, thus SRM is a better option. But under a 
scenario in which the wealthy countries care too little about the poor to do their fair share 
with respect to mitigation and adaptation, how likely is it that research and development 
of SRM will prioritize the interests of ‘the global poor’?”28 
 

One way of understanding Hourdequin’s complaint here is that she is accusing Horton and Keith 

of making inconsistent assumptions about the actions of political actors in the future at different 

stages of their reasoning. She contends that, for Horton and Keith, research into SAI is called for 

on the assumption of non-compliance—the assumption that mitigation measures will be 

insufficient to meet climate targets and that high-income nations will not be the primary funding 

sources of adaptation in developing countries. But if Horton and Keith are to assume that high-

income nations will be non-compliant in their justification of SAI research, then they must hold 
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this assumption constant across different stages of their reasoning, absent sufficient reason to do 

otherwise. Thus, Horton and Keith should also assume that high-income nations will be non-

compliant when it comes to the research and deployment of SAI technology itself. And if we 

hold this non-compliance assumption constant, then, says Hourdequin, we should predict that 

SAI will not be used in ways that “prioritize the interests of the global poor.” More likely, the 

technology will be used in ways that advance the interests of high-income countries. Hourdequin 

accuses Horton and Keith of justifying research into SAI on the assumption of non-compliance, 

while at the same time assuming that research and deployment will play out in something closer 

to a full-compliance situation in which the global poor are prioritized. 

Horton and Keith have a response to the way I’ve reconstructed Hourdequin’s critique. 

They are not, in fact, making inconsistent background assumptions about the motivations of 

high-income nations at different stages of their argument. For Horton and Keith never claim that 

research into and potential deployment of SAI will prioritize the global poor. Instead, they write 

that “local actors pursuing local interests through the use of SAI might, if the intervention was 

properly designed, benefit the rest of the world (especially the global poor) as a virtual byproduct 

of their otherwise self interested use of solar geoengineering.”29 

What Horton and Keith consistently assume throughout their argument, then, is that high-

income nations will act in ways that benefit poor nations only when doing so benefits them as 

well. Rapid mitigation and funding outside adaptation, in a world with resource constraints, 

makes high-income nations worse off, at least in the short term. But the deployment of SAI—

even holding constant the assumption that high-income nations will act to benefit poor ones only 

when doing so benefits them as well—still might make poor nations better off as compared to 

non-deployment policy scenario, though not maximally so.30 Though Horton and Keith would be 



 12 

inconsistent if they argued for SAI as a way to prioritize the global poor, they avoid this 

inconsistency by instead merely suggesting that deployment would benefit the global poor 

relative to business as usual.31 

All I’ve aimed to show here is that Horton and Keith cannot rightly be accused of making 

different assumptions about the motivations of high-income countries at different stages of their 

argument—at least in the way Hourdequin claims. However, Hourdequin’s exercise of 

investigating whether arguments make consistent background assumptions about the future 

actions of political actors is instructive, for it points the way towards a second, more successful 

argument against SAI research with a similar structure.  

 
Partial Compliance Arguments Against SAI Research 

 The argument goes like this. When Horton and Keith, and others, argue for advancing 

SAI research, they assume that rich nations will advance the interests of poorer nations only 

when it also benefits them. But why, on these assumptions about how high-income nations will 

act, would we think that once SAI is deployed, these nations will continue their commitment to 

mitigation? After all, with technology to abate the near-term impacts of climate change, why 

would a given country take on the costs of mitigation? In other words, if we’re holding constant 

that wealthy nations will continue to act in self-interested ways, we should expect an even slower 

mitigation response than the non-deployment scenario. Horton and Keith assume that solar 

geoengineering is necessary, or at least particularly called for due to the partial compliance of 

high-income nations, but at the same time seem to assume that those nations will largely comply 

with mitigation requirements moving forward.  

The idea that research into or deployment of SAI will lead to wrongfully reduced 

mitigation has often been called the ‘moral hazard’ objection to SAI.32  We can see this concern 
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already playing out in the United States. Representative Lamar Smith, chairman of the House 

Science, Space and Technology Committee, noted that, when it comes to solar geoengineering, 

“some scientists believe it could achieve substantial environmental benefits at a cheaper cost 

than regulations.”33 Similarly, former GOP House Speaker Newt Gingrich has expressed 

approval for geoengineering for its “promise of addressing global warming concerns for just a 

few billion dollars a year.”34 Geoengineering, on their view, is not just part of an overall package 

of climate change solutions. Rather, it might be the solution and an alternative to rapid 

decarbonization. 

The worry that SAI research will undermine mitigation is an instance of a more general 

objection to SAI. The more general objection is the idea that research and/or deployment of SAI 

will prompt political actors to fail to conform with moral requirements related to the energy 

transition.35 In addition to the concern that SAI will prompt slower mitigation than is morally 

required, critics have articulated several other future wrongs that SAI might make more likely. 

Some have worried that after a period of deployment, solar geoengineering would be 

prematurely stopped, leading temperatures to rise rapidly to the level they would have been 

absent SAI, a phenomenon that has been dubbed ‘termination shock. 36 Some have worried about 

‘lock-in’, where research now will make it significantly more likely that premature and 

dangerous deployment will occur.37 Others have claimed that research and development of the 

technology will make it more likely that humans develop certain attitudinal vices, such as a view 

of themselves as separate and above the natural world.38 And still others have worried that solar 

geoengineering will perpetuate the current unjust concentrations of political and economic power 

in the global north.39  
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What these arguments have in common is the claim that research and development of 

SAI makes certain wrongs significantly more likely moving forward. As such, I will call these 

family of arguments Anticipated Future Wrongdoing arguments. The force of these arguments in 

all their forms depends on the fact that there will be partial compliance with the demands of 

political morality in the future. In what follows I will focus on the concern that SAI will slow 

mitigation efforts, though it should be kept in mind that I intend my forthcoming observations to 

apply to Anticipated Future Wrongdoing more broadly.  

 
 
 
Internal Inconsistencies in Arguments Against SAI Research 

We are now prepared to see how those who advance Anticipated Future Wrongdoing 

arguments often exhibit a similar inconsistency to defenders of SAI. For at the same time as they 

worry about future wrongdoing such as reduced mitigation ambition, they also tend to believe 

that it is still possible for present global institutions to meet the climate challenge by 

transforming the way our societies use and produce energy in a rapid period, and moreover that it 

is possible to do so in a way that does not deepen existing inequalities and injustices.  

For an example of the kind of inconsistency I want to highlight, consider a 2022 letter 

signed by over 60 scientists and academics in favor of an international solar geoengineering 

‘non-use agreement’. The authors claim that “the current world order seems unfit to reach such 

far-reaching agreements on fair and effective political control over solar geoengineering 

deployment.”40 In the same article, they contend that “decarbonization of our economies is 

feasible if the right steps are taken, leading also to innovation opportunities through economic 

transformation and ecological benefits beyond climate change mitigation.”41 But if the current 

world order is unfit to reach agreements regarding SAI, why should we think that it is possible 
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for that same world order to decarbonize at anywhere near the rate required? Put otherwise: in 

order to think that meeting temperature targets is still possible, one must think that, starting from 

now, it is possible that political actors of all varieties will overwhelmingly fully comply with the 

moral demands of the energy transition. One must thus hold that assumption constant across 

different stages of their reasoning absent sufficient justification otherwise. But if one assumes 

that, starting from now, it is possible that political actors of all varieties will overwhelmingly 

fully comply with the moral demands of the energy transition, then one must also think that it is 

possible that SAI research or deployment will not prompt political actors to act wrongly by 

further delaying the energy transition. 

Perhaps, though, these defenders of the Anticipated Future Wrongdoing argument think 

that existence of SAI research alone provides sufficient reason to alter our assumptions about the 

compliance of future political actors in different scenarios. In response to my critique of 

inconsistency, critics of SAI might reply that prior to widespread and well-known SAI research, 

it is possible that high income nations can reasonably be convinced to undertake a rapid energy 

transition. But if research is conducted, political entities will be far less likely to mitigate at the 

required speeds. A slightly different version of this argument doesn’t assume that high-income 

nations can be reasonably convinced to undertake the required energy transition, but rather 

contends that SAI will function meaningfully slow an already insufficient transition. In either 

case, the SAI objector attaches a special pessimism to the technology, where the very existence 

of SAI makes it less likely that actors will do what they should. But what justifies thinking that 

SAI will prompt even greater non-compliance? In other words, what justifies making different 

guiding assumptions about the future actions of political actors before and after the introduction 

of SAI technology?  
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The critic of SAI has a story they can tell in reply here. The reply is that with less visible 

climate damages (if SAI is deployed), mitigation will take an (even further) backseat on the 

political agenda of the electorate. While plausible, I think, the verdict is still out whether this 

reply is definitive, for there are some reasons to suspect that SAI might elicit increased 

mitigation. First, some research suggests that the prospects of such an extensive global 

intervention prompts individuals to strengthen their mitigation commitments.42 More 

importantly, if SAI is researched and deployed it is likely to free up resources to use for 

mitigation. By reducing the prevalence and severity of costly climate events, SAI could reduce 

adaptation costs, leaving more labor power and funding for reducing emissions. There is a sense, 

then, in which the deployment of SAI could enable a more rapid energy transition than would 

otherwise be expected, or even required.43 In short, there are plausible political mechanisms that 

paint a picture of SAI functioning to speed up and slow down the energy transition. Though I 

cannot resolve this debate here, my central point stands: if one attaches a special pessimism (or 

optimism) to the use of SAI, one must be prepared to justify it. I think the jury is still out as to 

whether such a justification exists.   

A further reply available to the critics of SAI is that they are not, in fact, as optimistic 

about the possibility of a rapid and just energy transition as I have portrayed them above. They 

are, in fact, holding constant that wealthy countries are not motivated to cut emissions at a rapid 

pace, nor are they motivated to deploy SAI as a complement rather than a substitute for 

mitigation. Instead, perhaps their claim is that insufficient mitigation is worse than the 

combination of SAI research and even more insufficient mitigation. I’ll return to this 

interpretation in Section IV.  To preview, I think this is the right way of thinking about the 

choice that we presently face.  



 17 

As it stands, the argument between proponents and opponents of SAI research seems to 

be at an impasse because neither camp advances an argument that both (a) takes on accurate 

assumptions about how political actors will act in the future and (b) is internally consistent. 

Arguments for or against SAI research that assume full compliance with the demands of the 

energy transition moving forward cannot deliver a verdict regarding what to do now. And many 

arguments that look at first to assume partial compliance do not do so consistently: on the 

assumption of partial compliance with mitigation responsibilities, solar geoengineering research 

looks like it might be positively called for to abate the truly catastrophic impacts on the horizon. 

Yet assuming a future world of partial compliance should also make us wary, for SAI research 

may lead to even less mitigation than we would otherwise expect, along with other potential 

wrongdoings. On the other hand, on the assumption that something much closer to full 

compliance is possible, where it is still possible to undertake the societal transformation 

necessary to avoid climate disaster, then research into solar geoengineering may not increase the 

likelihood of future wrongdoing at all and indeed could be utilized as part of a well-designed 

scheme to limit immediate and locked in impacts.  

If opponents and proponents of SAI research are to engage in a genuine debate, the first 

step is to come to a consensus about what to hold constant regarding the motivations of political 

actors. I turn to this challenge next.  

 

III. Non-Compliance of the Powerful  

 In the previous sections, I emphasized that it is important that arguments that turn on the 

future actions of political actors exhibit (a) accuracy and (b) consistency. I argued briefly that it 

is inaccurate to assume that moving forward, political actors will comply with the moral demand 
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to decarbonize in time to meet Paris targets. But what assumptions about the actions of political 

actors in the future should we hold constant in our reasoning about what to do now? In this 

section, I want to sketch my favored answer to this question.  

 First, let me say a bit more about why accuracy matters. Suppose a group of ten of us are 

constructing a dam together to avoid a potentially devastating flood. Five members of the group 

are not, they’ve demonstrated, going to do their part in building the dam. If what this means is 

that they sit on the sides of the construction site drinking coffee and gossiping, then the five well-

intentioned dam builders can build it on their own, with additional effort of course. The 

consequences of the flooding are bad enough that it is worthwhile for each ‘compliant’ 

individual to pick up the slack left over by their indolent ‘non-compliant’ peers. However, if the 

five non-compliers are instead going to actively prevent the completion of the dam—stealing 

building materials in the night, breaking down sections as they are built—it may no longer be 

worth it for the five compliers to invest their energy into building the dam.  They will do better 

by individually preparing for the oncoming flood, even though doing so will be very costly and 

difficult. What this demonstrates is that what compliers ought to do in a given moment will 

depend on the specific nature of their assumptions about the future actions of the non-compliers.  

What would accurate assumptions look like when it comes to debates over what to do 

about SAI? Recent work on the nature of political feasibility has begun to ask this question. One 

standard account that we’ve already encountered assumes some version of the thesis that nations 

act only in their own self interest. Mark Budolfson, for instance, adopts what he calls ‘the 

‘Realist Feasibility Constraint’ on which “nations act only in the interests of their current 

citizens, so a response to climate change is infeasible if it requires a nation to act contrary to the 

interests of its current citizens.”44 We might understand non-compliance in terms of self-interest, 
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and ask about whether a particular group should undertake SAI research on the assumption that, 

moving forward, nations will act only in the interest of their current citizens.  

But the Realist Feasibility Constraint just seems like an inaccurate characterization of 

how nations can be predicted to act, and thus ill-suited as a background assumption on which to 

base decisions about what to do now with respect to SAI, among other things. State leaders are 

often corrupt and have perverse incentives, and furthermore it’s not even clear if states can be 

said to have one unified ‘interest’. Returning to our earlier example, asking about whether SAI 

research ought to be conducted on the assumption that nations will in the future act only in 

accordance with their self interest is like asking whether or not the compliers should continue 

dam building on the assumption that the non-compliers will act in accordance with their own self 

interest when all past evidence has shown that the non-compliers, for whatever reason, make all 

their decisions via Magic 8 Ball.  

It seems to me that the right way to think about the future actions of political actors in our 

deliberations about what to do now is not so much to assume that nations will act in self-

interested ways, but rather to assume that powerful political actors will (continue) to advance 

what they take to be their own self-interest. Call this view Non-Compliance of the Powerful 

(NCP).   

Let me make a few clarificatory remarks about NCP, a position I will only be able to 

outline here. Notice that the position suggests reasoning on the assumption that powerful actors 

will advance their self-interest as they define it. This leaves room for actors to be wrong about 

what is in fact in their own interest, as well as be wrong about what sorts of actions will achieve 

their ends. NCP also leaves room for subjective self-interest to change over time, as well as for 
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those actors that count as ‘powerful’ to change over time. Notice also that NCP is consistent with 

the claim that nations, the powerless, and other entities also act to advance their self-interest.  

What NCP does differently is that it shifts our attention from nation states to powerful 

actors. It asks us—for the purposes of reasoning about what to do now—to focus on the actors 

with the most ability to influence future policy decisions. It has become increasingly obvious that 

‘our’ collective failure to respond to climate change is heel dragging on the part of a few 

powerful elites and interest groups.45 Indeed, this phenomenon goes beyond climate change 

policy: findings by Martin Gilens among others have shown that wealthier citizens have an 

outsized influence on policy outcomes in general. When ordinary citizens support a policy that 

the economic elite do not support, the policy is more likely than not to fail. This is true even if 

the majority of the population supports the policy.46 When it comes to SAI, then, the idea is that 

we may be able to similarly pinpoint a set of politicians, interest groups, and corporations with 

an outsized influence on the trajectory of policy and practice.  

One reminder about reasoning on the assumption of NCP. NCP asks us to think about 

what ‘we’, the (hopefully) compliant, should do on the assumption that others will act wrongly. 

But reasoning in this way is intelligible only if ‘we’ can in fact be expected to comply moving 

forward. A conclusion about what to do now that assumes of non-compliance of the powerful 

cannot justifiably guide the actions of the powerful. For instance, the executive of a fossil fuel 

company cannot coherently reason on the assumption that fossil fuel company executives will 

continue to act wrongly moving forward, for she is part of what makes that assumption true in 

the first place. We—the well-educated and relatively powerful readers of this paper—should be 

wary of making the same mistake.47  
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At this point, I hope to have convinced you of two things. First, the importance of 

engaging in a debate where both parties share the same assumptions—with each other and across 

their own arguments—about what future political actors can be expected to do. Second, the 

importance of making accurate assumptions about what future political actors can be expected to 

do, at least when attempting to answer the question of what to do now. I’ve suggested but not 

fully defended the idea that accuracy in our background assumptions means reasoning on the 

assumption of Non-Compliance of the Powerful; that is, holding constant the idea that powerful 

political actors will continue to act in accordance with their own view of what is in their 

interests.  

Though I think NCP is the right way of thinking about how political actors will act 

moving forward, I have only sketched it here. The reason for this is that my main objective is not 

to fully defend NCP, but to put it to work. I want to show, in the next section, what the debate 

between proponents and opponents of SAI looks like with consistent (and, I think, accurate) 

assumptions about the future actions of political actors.  

 

IV. The Debate Over SAI Research on the Assumption of Non-Compliance of the Powerful 

What does the debate over SAI look like if we take Non-Compliance of the Powerful to 

be our guiding background assumption about how political actors will act moving forward? It 

seems to me like we are faced with a choice between something approximating the following 

two scenarios:  

Solar Geoengineering Research Moratorium: Suppose that scientists collectively decide 
to forgo SAI research. Despite this, powerful fossil fuel interests will continue to slow 
mitigation progress and promote false solutions such as natural gas and so-called ‘green’ 
hydrogen. The energy transition will be slower than required to meet Paris targets: The 
earth’s temperature will rise beyond 1.5 degrees, and likely much higher, causing mass 
migration and increasing conflict, heat waves, more severe storms and wildfires, and so 



 22 

on. Mitigation and adaptation will take place, but it will be far from enough and 
adaptation will prioritize richer countries and individuals. Without SAI, there will be no 
hope to ameliorate many of these impacts in the short term.  
 
Solar Geoengineering Research Permitted to Continue: SAI is extensively funded, but it 
is put to illicit use. It is used to stall or halt the energy transition, and mitigation proceeds 
even more slowly than Scenario 1. If SAI is deployed, it is in ways that prioritize the 
interests of the developed world: the ‘global thermostat’ is set at a level that maximizes 
the economic output of the richest nations. Other impacts of climate change remain 
unaddressed. Further, the risk of termination shock and global conflict increases. 

 

I do not mean to suggest that these two scenarios are the only way that things could play out. It’s 

important to note here that one might agree with me that we ought to reason on the assumption of 

NCP yet disagree that these scenarios approximate how things might unfold on the assumption of 

NCP.  Indeed, one thing you’ll notice that what these scenarios conspicuously leave out is 

different schemes for solar geoengineering governance, which if put in place could change the 

calculus of powerful political actors.48 One important role for sociologists and political scientists 

is fleshing out more realistic predictions about what might happen on the assumption of Non-

Compliance of the Powerful, or contesting the accuracy of that assumption itself.  

I also do not mean to suggest that the answer to the question of whether we (the 

compliant) should pursue solar geoengineering research turns only on the potential consequences 

of doing so. I especially do not mean to propose that the answer to the question of whether we 

should pursue solar geoengineering research turns on which of these two options maximizes the 

sum of welfare or GDP or anything else.  

The point, rather, is to show that focusing on the question of whether solar 

geoengineering research really presents a “moral hazard” or will prompt future wrongdoing is 

misguided. All too often, the debate gets hung up on this question, as if an affirmative answer 

would entail that research ought not be conducted. One main message of this paper is that this 
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inference is too quick. Rather, we do better to assume SAI will prompt slower mitigation and 

other potential wrongs, and then ask this: should we still continue to research solar 

geoengineering technology on these assumptions? The right way of understanding the choice we 

are faced with, I think, is as one between insufficient mitigation today on the one hand and, on 

the other, even more heel-dragging facilitated by SAI plus bestowing on future decision makers 

the potential ability to ameliorate some of the consequences of that heel-dragging.  

My project in this paper has not been to provide a verdict on this choice. Rather, it has 

been to show that the debate over SAI research has not even arrived at this framing, because 

parties to both sides of the debate have failed to make accurate and consistent background 

assumptions about how the technology will be used and the impacts it will have. Some argue for 

SAI on the inaccurate assumption that a rapid energy transition will occur, illicitly inferring that 

research into SAI is licensed even in a scenario where it will not. Other proponents of SAI often 

justify the technology with pessimism about the possibility of a rapid energy transition yet are 

optimism that SAI can be used only as a tool to reduce short term climate harms rather than 

further slowing or even stopping the energy transition. Critics of SAI, on the other hand, are 

optimistic that meeting Paris targets is still socially and politically possible, yet pessimistic that 

SAI could be used in a way that would make that transition easier by staving off locked-in 

climate disasters. I hope to have shown that these ways of thinking about SAI are misguided, and 

pointed the way towards a more productive model of conversation to use moving forward.   
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