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ABSTRACT Although it could avoid some harmful effects of climate change, sulphate aerosol
geoengineering (SAG), or injecting sulphate aerosols into the stratosphere in order to reflect
incoming solar radiation, threatens substantial harm to humans and non-humans. I argue
that SAG is prima facie ethically problematic from anthropocentric, animal liberationist, and
biocentric perspectives.This might be taken to suggest that ethical evaluations of SAG can rely
on Bryan Norton’s convergence hypothesis, which predicts that anthropocentrists and non-
anthropocentrists will agree to implement the same or similar environmental policies. However,
there are potential scenarios in which anthropocentrists and non-anthropocentrists would seem
to diverge on whether a particular SAG policy ought to be implemented.This suggests that the
convergence hypothesis should not be relied on in ethical evaluation of SAG. Instead, ethicists
should consider the merits and deficiencies of both non-anthropocentric perspectives and the
ethical evaluations of SAG such perspectives afford.

Introduction

Geoengineering, or the intentional manipulation of the Earth’s environment on a large
scale,1 could avoid some of the potentially harmful effects of climate change, such as
increases in temperature and sea level.2 However, geoengineering also threatens sub-
stantial harm of its own to both human beings3 and non-human entities. Given this risk
of harm, geoengineering strategies require ethical evaluation. In evaluating geoengineer-
ing strategies, one might rely on Bryan Norton’s convergence hypothesis, according to
which anthropocentrists and non-anthropocentrists, despite their divergent theoretical
commitments, will agree to implement the same or similar environmental policies.4

However, while the convergence hypothesis has many virtues and is worth considering in
the context of geoengineering, I argue that it is plausible to expect anthropocentric and
non-anthropocentric evaluations of some geoengineering policies to diverge in certain
realistic scenarios. Accordingly, the question of which (if any) non-humans deserve
moral consideration is relevant for ethical evaluations of geoengineering strategies, given
that some such strategy might be morally acceptable by anthropocentric lights but not by
non-anthropocentric lights.

This article examines geoengineering in the form of injecting sulphate aerosols into
the Earth’s stratosphere. In the first section, I sketch the science of sulphate aerosol
geoengineering (SAG) and briefly discuss how SAG could avert some of the effects of
anthropogenic climate change. In the second section, I consider some of the specific
impacts and risks of SAG, including its potential to harm human beings and non-human
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organisms. In the third section, I discuss Norton’s convergence hypothesis, as well as
why it might seem to be an attractive tool in the context of SAG. In the fourth section,
I briefly sketch ethical evaluations of SAG from anthropocentric, animal liberationist,
and biocentric perspectives, concluding that SAG is prima facie ethically problematic
from each perspective, although for different reasons. In the fifth section, I develop a
SAG policy that minimizes risks to humans and compensates human victims of SAG. I
argue that, in realistic scenarios, it is reasonable to expect divergence between anthro-
pocentrists and non-anthropocentrists regarding this policy. Accordingly, I suggest that
it is unclear whether the convergence hypothesis correctly predicts anthropocentric and
non-anthropocentric verdicts regarding particular SAG policies. I conclude that, in
evaluating SAG, ethicists should not ignore the question of which entities are morally
considerable, since the answer to that question could make an important difference for
whether a particular SAG policy ought to be implemented.

1. Sulphate Aerosol Geoengineering

A geoengineering policy regarding climate change would utilize technological means
to alter the planet’s environment and thus avoid at least some of the effects of climate
change. Geoengineering is distinct from both adapting to the impacts of climate
change and attempting to avert climate change by mitigating greenhouse gas emis-
sions, although geoengineering could be combined with mitigation,5 adaptation, or
both in order to form a hybrid policy. Geoengineering is receiving increased attention
from individual scientists and national governments, and the Intergovernmental Panel
on Climate Change is set to study geoengineering in its next assessment report.6

However, ethicists have only just begun to consider the numerous ethical implications
of geoengineering.7

Possible geoengineering strategies include solar radiation management techniques,
such as cloud-whitening and placing space mirrors in orbit, both of which would reflect
some incoming solar radiation into space and thus prevent an increase in global average
surface temperature.8 Other geoengineering strategies include techniques to reduce
concentrations of atmospheric carbon dioxide (CO2), such as fertilizing the Earth’s
oceans with iron in order to encourage the growth of phytoplankton blooms, which
would absorb and thus reduce atmospheric CO2.9 However, perhaps the most often
discussed version is sulphate aerosol geoengineering (SAG), a variety of solar radiation
management that would inject sulphate precursor (e.g. SO2) aerosols into the strato-
sphere, increasing the Earth’s albedo and thus reflecting some incoming solar radiation
into space.10 This would imitate the effects of a large volcanic eruption,11 reduce the
amount of solar radiation reaching Earth’s surface, and thus induce global cooling. In
effect, SAG could provide a planetary thermostat, allowing humans to control the
Earth’s temperature by altering the concentrations of sulphate aerosols in the strato-
sphere.This would allow humans to avert some of the effects of climate change, such as
rising sea levels caused by melting polar ice sheets.12

However, SAG has been critiqued due to its potentially harmful effects for human
beings.13 It has the potential to harm humans through alterations in regional precipita-
tion, increased ocean acidification (unless SAG is accompanied by aggressive efforts to
mitigate CO2), ozone depletion, unilateral implementation by a powerful state, or abrupt
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discontinuation that fosters rapid climate change.14 Given that SAG would threaten such
harm to humans, it clearly requires ethical evaluation. However, no published assess-
ment of SAG considers the ethical implications of its potential to harm non-humans
through precipitation change, ocean acidification, and other impacts. It is a serious
question whether these potential harms to non-humans should be taken into account
when engaging in ethical evaluation of SAG.The answer to this question depends in part
on whether non-humans are included within the scope of moral considerability, or
whether non-humans deserve moral consideration from moral agents.15 I consider two
non-anthropocentric positions in this article: animal liberationism,16 which recognizes
the moral considerability of all and only sentient entities, and biocentrism,17 which
recognizes the moral considerability of all and only living entities.18 I assume that a policy
is prima facie ethically problematic if it threatens substantial harm to morally consider-
able entities. Further, I assume that if a policy is prima facie ethically problematic from
a moral agent’s perspective, she has an ethical reason to oppose implementing that
policy, although this reason could be opposed by countervailing ethical reasons in favour
of implementing that policy. Finally, I assume that, given a situation in which all available
policies are on balance harmful (i.e. result in net harm) to morally considerable entities,
a climate change policy ought to be implemented if it threatens less net harm to morally
considerable entities than any other available policy. For example, in a climate emer-
gency scenario, it might be the case that all available climate change policies (e.g.
mitigation, adaptation, geoengineering, or some combination of these) would be on
balance harmful to morally considerable entities. If this is the case, then that available
policy which threatens the least net harm to morally considerable entities ought to be
implemented.19

Given these assumptions, I show below that a SAG policy is prima facie ethically
problematic according to anthropocentric, animal liberationist, and biocentric perspec-
tives. Therefore, proponents of all three positions have ethical reasons to oppose the
implementation of SAG. However, the ethical reasons that anthropocentrists, animal
liberationists, and biocentrists respectively have against implementing SAG are not
identical to one another. This differentiation of ethical reasons could lead to divergent
verdicts concerning whether some particular SAG policy ought to be implemented.
The potential for such divergence makes it unclear whether the convergence hypothesis
correctly predicts anthropocentric and non-anthropocentric positions on regarding SAG
implementation. Before turning to either explicit ethical evaluation of SAG or to the
question of convergence versus divergence, however, I will first discuss in more detail the
potential impacts and risks of SAG.

2. Impacts and Risks of Sulphate Aerosol Geoengineering

A policy that implements SAG has the potential to allow increased ocean acidification
and to cause alterations in regional precipitation patterns. SAG also could be unilaterally
implemented or unintentionally discontinued. All of these potential impacts and risks
could be harmful for human beings, non-human animals, and plant life.

First, due to increased emissions of CO2 into the atmosphere, the world’s oceans
are becoming more acidic. Atmospheric CO2 is absorbed by the oceans and reacts with
other chemicals, thus reducing ocean pH and upsetting the chemical balance of ocean
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ecosystems.20 Ocean acidity is expected to increase as atmospheric CO2 continues to
accumulate due to anthropogenic emissions.21 Granting that SAG would avoid some of
the harms associated with climate change, such as rising sea levels due to melting polar
ice sheets,22 it does not address ocean acidification because it does not mitigate anthro-
pogenic CO2 emissions. Instead, this version of geoengineering only compensates for
the global warming caused by CO2 and other greenhouse gases, allowing such gases to
continue to accumulate in the atmosphere. If current emissions trends continue, the
Earth’s oceans will become increasingly acidic even if SAG maintains global tempera-
tures at a predetermined value. Increased ocean acidity would threaten substantial harm
to human beings who depend on marine ecosystems, such as those who rely on coral
reefs for ecosystem services (e.g. coastal protection) and for income through fisheries
and tourism.23 It also would threaten substantial harm to non-human marine organisms,
such as by reducing populations of calcifying organisms (e.g. plankton, crustaceans, and
molluscs)24 and thereby potentially disturbing food webs, although more research is
needed to understand these complex relations.25 Further, ocean acidification threatens
the very existence of coral reefs, since high levels of absorbed CO2 can kill corals (e.g.
through coral bleaching),26 which could substantially harm the flora and fauna (e.g. fish,
seabirds, and pteropods) dependent on coral reefs for habitat.27

Second, climate model simulations suggest that SAG could cause substantial reduc-
tions in average annual precipitation in some regions, particularly in Africa, South
America, and south-eastern Asia.28 While more research is needed on this issue, SAG-
induced precipitation change could lead to droughts29 and potentially reduce freshwater
availability and agricultural productivity in certain regions,30 such as by disrupting the
African and Asian summer monsoons.31 Current models and empirical evidence from
past volcanic eruptions suggest that SAG-induced precipitation change could substan-
tially harm humans in this regard, such as by creating famines in some regions.32

Likewise, precipitation change could substantially harm terrestrial animals and plants,
potentially leading to ecological transformations affecting organisms that depend on
specific ecological niches in order to survive and flourish. However, it is deeply uncertain
whether and to what degree SAG would cause such harm.33 Presumably, this would
depend in part on how well those affected organisms could adapt to changing environ-
ments. Nonetheless, it is plausible to expect that these impacts (e.g. droughts), if they
occur, could harm non-human animals and plants in potentially far-reaching ways.

Third, since SAG is estimated to be relatively inexpensive compared to mitigating
greenhouse gases,34 and since any state with the necessary technology could implement
SAG without international cooperation, there is a risk that some state could deploy SAG
unilaterally.35 Unilateral SAG has the potential to be substantially harmful to human
beings, especially for non-residents of a state that chooses to implement it.36 This is
because SAG can be deployed to a greater or lesser degree by increasing or decreasing
the quantity of aerosols injected into the stratosphere, thus determining the degree of
global cooling that is induced.37 A rogue state thus could choose to geoengineer a global
climate that is in its own perceived self-interest but perhaps contrary to the interests of
other states. In that case, even if unilateral SAG should alter the global environment in
ways that benefit humans in that state’s own territory, these alterations might be
substantially harmful for humans in other states or regions. Further, various non-human
organisms could be substantially harmed by unilateral SAG as well, such as through the
introduction of temperatures, precipitation patterns, or ocean acidity levels that are
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contrary to the interests of certain animals or interfere with the biological functioning
of flora. Whether and to what extent these harms would be realized are both deeply
uncertain,38 but unilateral SAG does pose risks of these harms occurring.

Fourth, implementation of SAG carries a risk of unintentional discontinuation. Since
sulphate aerosols have an atmospheric lifespan of only a few years,39 they would need to
be replenished continuously by new injections in order to maintain a constant level of
global cooling. If this upkeep of aerosol levels should cease (e.g. due to war or terrorism),
the aerosols in the stratosphere would disperse within a few years, thus eliminating the
cooling counterweight to atmospheric greenhouse gases.This is expected to lead to very
rapid global warming as global temperatures ‘catch up’ to the radiative forcing of CO2

and other greenhouse gases.40 Discontinuous SAG could cause substantial harm to
human beings, with the subsequent rate of temperature increase potentially having
deleterious impacts on agricultural production and other environmental systems that,
as Kintisch writes, ‘scientists could only imagine’.41 It is plausible to expect that the
prospect of discontinuous SAG also threatens substantial harm to non-human organ-
isms, given that rapid global warming presumably would have significant impacts on
various ecosystems and the organisms who rely on them.42 However, the probability of
discontinuous SAG is not clear. Barrett thinks it is unlikely because states that imple-
ment SAG have powerful incentives to continue it, particularly to avoid the severe
economic and environmental problems that discontinuation would cause.43 Alterna-
tively, MacCracken worries that the benefits of continuing SAG might be lost on ‘the
typical citizen’, thus raising concerns that SAG could be discontinued due to ignorance
or apathy.44 At present, it is not clear how probable discontinuous SAG would be, but it
is clear that such discontinuation could result in substantial harm to human beings and
non-human organisms.

3. A Place for the Convergence Hypothesis?

I will argue below that SAG is prima facie ethically problematic from anthropocentric,
animal liberationist, and biocentric perspectives. Proponents of each of these perspec-
tives have a unique set of ethical reasons to oppose implementation of a SAG policy.Yet
one might ask why we should bother evaluating SAG from all three of these perspectives.
Given that SAG threatens substantial harm to human beings and various non-human
organisms, it might seem that anthropocentrists and non-anthropocentrists would con-
verge in rejecting a SAG policy. Further, it might seem that these concordant ethical
evaluations of SAG help to confirm Bryan Norton’s convergence hypothesis, which
holds that both anthropocentrists and non-anthropocentrists will at least roughly agree
on what environmental policies ought to be enacted.45 According to Norton, this is
because ‘policies serving the interests of the human species as a whole, and in the long
run, will serve also the “interests” of nature, and vice versa’.46 Thus, although anthro-
pocentrists and non-anthropocentrists might differ in a given case on the theoretical
justifications they offer in defence of their policy recommendations, they will converge in
endorsing or rejecting the same policy. The convergence hypothesis is certainly worth
considering in the context of geoengineering, because in many other cases it seems to
provide a powerful, practical guide to environmental policy-making. Thus, it might
appear superfluous to evaluate SAG from three different ethical perspectives. As the
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convergence hypothesis predicts, perhaps anthropocentrists and non-anthropocen-
trists of various stripes will agree in rejecting SAG as a climate change policy. Such
convergence for or against some policy would be a happy result, since it would mean
that one could bracket the complex debates regarding anthropocentrism versus non-
anthropocentrism and still render appropriate ethical evaluations of that policy.

This would be too quick, however. Below, I do not argue that anthropocentrists,
animal liberationists, and biocentrists would all agree that SAG ought not to be imple-
mented. I will argue only that SAG is prima facie ethically problematic from all three
perspectives and that proponents of them have ethical reasons to oppose SAG’s imple-
mentation. Importantly, some of the ethical reasons non-anthropocentrists have for
opposing implementation of SAG are not shared by anthropocentrists. Now, it is plau-
sible to expect that policy choices by those who have differing reasons will sometimes
diverge from one another. As I argue below, there are realistic scenarios in which it is
reasonable to expect that some particular SAG policy ought to be implemented according
to anthropocentric lights, whereas it ought not to be implemented according to non-
anthropocentric lights. Depending both on how a particular SAG policy is constructed
and on various other circumstances, anthropocentrists and non-anthropocentrists could
disagree on whether that policy ought to be implemented in some particular scenario, or
so I argue.

A crucial point of potential divergence between anthropocentrists and non-
anthropocentrists regarding SAG is that human beings can be compensated economically
for many (although presumably not all) of the harms they suffer, whereas non-humans
cannot be so compensated. Obviously, non-human organisms cannot benefit from
economic remuneration for harms. While a human being who suffers from a fishery
becoming less productive due to ocean acidification can be awarded damages that restore
her losses, there is no similar compensatory mechanism available for marine animals who
suffer from a lack of food or habitat due to ocean acidification. Later in this article, I
sketch a SAG policy involving compensation to human victims. Arguably, under certain
conditions, this policy would be endorsed by consistent anthropocentrists yet rejected by
consistent non-anthropocentrists.

None of this is to suggest that the convergence hypothesis is not an important practical
guide to environmental policy-making. I suspect that there is often a convergence among
the ‘interests’ of human beings and non-human entities. In such cases, Norton is surely
right that one need not settle difficult theoretical disputes about the scope of moral
considerability in order to decide which policies ought to be adopted. However, while
the convergence hypothesis provides a helpful general guide to environmental policy-
making, it might not hold in every particular case. Some of Norton’s own formulations
of the convergence hypothesis seem to allow for this. For example, he writes that,
according to the convergence hypothesis, advocates of both anthropocentric and non-
anthropocentric theories ‘would approve many, perhaps all, of the same policies’.47

Norton also has formulated the convergence hypothesis as ‘the view that anthropo-
centrists and non-anthropocentrists will tend to propose similar policies’.48 Given
these two formulations, Norton leaves it open whether anthropocentrists and non-
anthropocentrists would agree on all policies, implying that convergence on ‘most’
policies or a tendency to accept ‘similar’ policies is sufficient to establish the truth of the
convergence hypothesis. On either of these formulations, accepting the convergence
hypothesis is compatible with holding that there are some cases in which anthropocentric
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and non-anthropocentric perspectives would counsel divergent policies. I suggest that, in
certain plausible scenarios, the question of whether to implement SAG constitutes such
a case. Thus, despite its many virtues as a general guide to environmental policy, the
convergence hypothesis might not hold here. This makes it worth considering the
particular reasons anthropocentrists and non-anthropocentrists have for endorsing or
rejecting certain SAG policies.

4. Evaluating Sulphate Aerosol Geoengineering from Anthropocentric,
Animal Liberationist, and Biocentric Perspectives

Among the few papers that examine the ethical implications of SAG,49 all focus on its
potential to harm human beings. From an anthropocentric perspective, SAG’s potential
to allow ocean acidification,50 to alter regional precipitation patterns, to be deployed
unilaterally, and to be abruptly discontinued all make it prima facie ethically problematic,
given that each threatens substantial harm to human beings. Hence, given the assump-
tion made above, all four of these risks provide ethical reasons for anthropocentrists to
oppose SAG’s implementation. However, the presence of these ethical reasons does not
establish definitively that SAG ought not to be implemented. There might be counter-
vailing ethical reasons in favour of implementing SAG that, from an anthropocentric
perspective, outweigh the ethical reasons against implementing it. For example, perhaps
all realistic options for responding to climate change are prima facie ethically problem-
atic, and perhaps some SAG policy would result in the least net harm to human beings.51

Under such conditions, all things considered, it might be the case that some version of
SAG ought to be implemented despite its threat of harm to human beings.Yet SAG has
the potential to result in substantial harm to non-human animals and flora as well, as
noted above. Accordingly, SAG is prima facie ethically problematic from various non-
anthropocentric perspectives, with non-anthropocentrists having ethical reasons to
oppose its implementation.52 However, proponents of differing views on the scope of
moral considerability have distinct sets of ethical reasons for opposing SAG. In order
to illustrate this, I briefly sketch two influential versions of animal liberationism and
biocentrism.

According to Peter Singer’s animal liberationism, all and only sentient entities are
morally considerable, given that all and only such entities have interests that can be
satisfied or frustrated by moral agents.53 In particular, all and only sentient entities have
‘subjective experiences’, which are necessary in order for them to feel pleasure or pain.54

Since plants lack subjective experiences, they do not have interests and thus do not
deserve moral consideration. Conversely, many humans and non-human animals do
have subjective experiences and hence interests, thus making them deserving of moral
consideration. According to Singer’s non-anthropocentric view, it follows that moral
agents ought to take into account the interests of both sentient humans and sentient
non-human animals, such as in ethical assessment of SAG policies.

This view has implications that distinguish animal liberationist ethical evaluations of
SAG from anthropocentric ones. The fact that SAG threatens substantial harm to
sentient non-human organisms (e.g. seabirds in the case of ocean acidification, terrestrial
animals in the case of precipitation change) provides animal liberationists with an ethical
reason to oppose implementing SAG. Importantly, anthropocentrists lack this particular
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reason, given that they do not take sentient non-humans to be morally considerable and
thus do not view substantial harm to such entities as prima facie ethically problematic. As
with anthropocentrism, however, animal liberationists’ reasons for opposing SAG do not
guarantee that it ought not to be implemented. Again, it might be the case that there are
countervailing ethical reasons that favour implementing SAG, and these reasons might
outweigh the ethical reasons against implementing it. However, from an animal libera-
tionist perspective, it is clear that a policy that avoids some or all of these risks of
substantial harm to sentient animals, all else being equal, is ethically preferable to SAG.

According to Paul Taylor’s biocentrism, every living entity is morally considerable
because each is a ‘teleological center of life’, where an entity is a teleological centre of
life if ‘its internal functioning as well as its external activities are all goal-oriented, having
the constant tendency to maintain the organism’s existence through time and to enable
it successfully to perform those biological operations whereby it reproduces its kind and
continually adapts to changing environmental events and conditions’.55 This includes all
living organisms because they are all goal-directed in the relevant sense, i.e. they tend to
perform their biological functions, reproduce their kind, and adapt to their environ-
ments. Hence, in addition to humans and sentient non-human animals, non-sentient
animals and plants are all morally considerable on Taylor’s account. To evaluate SAG
from this non-anthropocentric perspective requires taking into account potential harms
to all living entities who would be affected by SAG.

Biocentric ethical evaluations of SAG are distinct from both anthropocentric and
animal liberationist evaluations. First, as with animal liberationists, the fact that SAG
threatens substantial harm to non-human sentient organisms makes SAG prima facie
ethically problematic by biocentric lights, thereby affording biocentrists an ethical reason
against implementing SAG. This is a reason that anthropocentrists do not share, given
that they do not view harm to non-humans as ethically problematic in its own right.
Second, the fact that SAG threatens substantial harm to non-animal organisms (e.g.
corals in the case of ocean acidification, terrestrial flora in the case of precipitation
change) gives biocentrists another ethical reason to oppose implementing SAG. This is
a reason that neither anthropocentrists nor animal liberationists share, insofar as pro-
ponents of these views do not take harm to non-sentient organisms to be ethically
problematic in its own right.

However, as with anthropocentrism and animal liberationism, these ethical reasons of
biocentrists are not necessarily decisive against the implementation of SAG. Again, this
is because there might be countervailing ethical reasons in favour of implementing it. For
example, increased concentrations of atmospheric CO2 can facilitate the flourishing of
plants.56 Since SAG would not mitigate CO2 emissions, its potential to benefit plants by
allowing increasing concentrations of this greenhouse gas arguably gives biocentrists an
ethical reason in favour of implementing SAG. Further, the presence of atmospheric
aerosols also might benefit plants by producing higher levels of diffuse sunlight, thus
increasing photosynthesis.57 Of course, these potential benefits to flora could be out-
weighed by potential harms, such as precipitation changes that alter their environments.
To determine whether SAG ought to be implemented would involve considering the
competing ethical reasons for and against deployment, which is beyond the scope of this
article. Nonetheless, from a biocentric perspective, it is clear that a policy that avoids
some or all of these risks of substantial harm to non-sentient organisms, all else being
equal, is ethically preferable to SAG.
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5. Policy A and the Potential for Divergence

Given these distinct sets of ethical reasons, there might be cases in which anthropo-
centrists and non-anthropocentrists would disagree on whether some SAG policy
ought to be implemented. Consider an organized, international response to climate
change (call it ‘Policy A’) that contains the following features: (1) it implements SAG
while allowing anthropogenic greenhouse gas emissions to continue unmitigated, (2) it
minimizes the risk of precipitation changes that would be harmful to humans, (3) it
provides fair economic compensation for human beings who are harmed by SAG’s
effects, and (4) it contains effective safeguards against discontinuous and unilateral
geoengineering. There are, of course, challenges to constructing and implementing a
policy with these features. For example, although SAG could be implemented with
varying degrees of aerosol injections, some of which could affect precipitation levels in
potentially less harmful ways than others,58 it might be difficult for the international
community to reach consensus on a particular degree of SAG to pursue. Further,
determining appropriate compensatory mechanisms is not straightforward, as there
would be difficult questions about who should compensate whom, how much victims
should be compensated, and what conditions must be met in order to merit compen-
sation. Moreover, minimizing the risk of accidental discontinuation of SAG would
require careful planning, perhaps by varying the technologies and resources needed for
injecting sulphate aerosols into the stratosphere and by having effective contingency
plans in place to respond to various scenarios that might occur. Finally, it presumably
would not be easy to institute and enforce a ban on unilateral geoengineering,59

although an international treaty with deterrent provisions (such as economic sanctions)
is a possibility. Despite these challenges, it is possible for humans to adopt such a
policy, and since I am not advocating Policy A but only using it to illustrate a potential
divergence between anthropocentrists and non-anthropocentrists, meeting these chal-
lenges is both beyond the scope of this article and unnecessary for my argument.
Finally, to be clear, I do not assume that all human interests can be codified adequately
in economic terms, nor do I assume that all SAG-related harm to humans can be
recompensed adequately through economic compensation. Instead, I suggest both that
such compensation can go a substantial distance toward alleviating harm to human
victims of SAG and that a SAG policy involving such compensation is ethically pref-
erable to one that lacks compensation.

For anthropocentrists, Policy A removes or reduces many of the most ethically prob-
lematic features of SAG. By minimizing risks to humans and compensating those who
are harmed, anthropocentrists have fewer (and perhaps less strong) ethical reasons to
oppose implementing SAG than they otherwise would possess. This is not to say that
there are no ethical problems with Policy A. However small, there would still be risks of
discontinuous and unilateral SAG. Further, appropriate compensation for harm might
not be possible in all cases, such as death or the loss of cultural practices. Moreover,
given a ‘weak’ version of anthropocentrism that attributes value to non-human nature,60

it might not be possible to compensate humans for the loss of certain irreplaceable
natural entities or phenomena, such as an endangered species that is valued aesthetically
by human beings.61 These considerations arguably give anthropocentrists ethical reasons
to oppose implementing SAG. However, under certain conditions, it might be the case
that all available climate change policies have ethical problems, and Policy A might
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prove the least problematic one available. This probably is not the case at present.
Presumably, it is not too late for a mitigation policy effectively to avoid many of the
harmful effects of climate change, and arguably such a mitigation policy is ethically
preferable to Policy A, in part because the former involves less risk of substantial harm
to humans.

However, if humans continue to make little progress in mitigating greenhouse gas
emissions, there could be a future scenario in which climate change is beginning to have
substantially harmful impacts, such as drastic sea-level rise, a substantial increase in the
frequency and intensity of dangerous weather events, and decreased food production in
some regions.62 In such a scenario, given the inertia of the climate system and the long
atmospheric lifetime of CO2,63 a mitigation policy would be unable to counter the
current and imminent harmful effects of climate change. Under these conditions, due to
the potential of SAG to reduce global temperatures quickly and avoid many otherwise-
impending harms, Policy A might be the least ethically problematic policy available from
an anthropocentric perspective. Indeed, some scientists who urge more research on SAG
tout its ability to respond quickly to impending climate change should humans continue
to avoid a path of aggressive emissions mitigation.64 For these reasons, assuming an
anthropocentric perspective, arguably there are potential scenarios in which Policy A
ought to be implemented, even granting that there might be harms that cannot be
economically compensated for, such as those tied to the loss of weakly anthropocentric
values.

It is not obvious, however, that non-anthropocentrists would concur in this ethical
evaluation of Policy A. First, Policy A would allow increased ocean acidification,
which, as noted above, would probably harm many marine calcifying organisms as well
as marine animals and plants that rely on such organisms for habitat and food. Policy
A also could alter regional precipitation levels, potentially causing drought and thus
harming non-humans animals and plants in affected regions. In accordance with
Policy A, nothing would be done to avoid or address these potential harms to non-
humans. Further, unlike humans who are harmed by these impacts, non-human
animals and plants could not be compensated economically for these harms, even if
humans wished to do so.65 This is a serious ethical problem from both animal libera-
tionist and biocentric perspectives. Accordingly, proponents of these perspectives
have various ethical reasons to oppose implementing Policy A, namely that it threatens
substantial harm to non-human animals and flora. Conversely, anthropocentrists lack
these ethical reasons, viewing this harm to non-humans as ethically irrelevant in its
own right.66

This substantial differentiation among the ethical reasons possessed by anthropo-
centrists and non-anthropocentrists regarding Policy A makes it unclear whether the
convergence hypothesis is correct in predicting that both would agree concerning
whether particular SAG policies ought to be implemented. While this lack of clarity
certainly does not refute the convergence hypothesis, much less discredit it as a helpful
guide in many cases, it does suggest that ethicists should not rely on it as a shortcut
to ethical evaluation of SAG. This is because it could be the case that some SAG
policies (e.g. Policy A), under certain conditions, ought to be implemented given an
anthropocentric perspective but ought not to be implemented given a non-
anthropocentric perspective. To be clear, I am not claiming merely that it is logically
possible for such divergence to occur in some scenario that one can imagine. Rather,
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it is arguably the case that such divergence would occur in a plausible scenario in the
near future, namely one in which dangerous climate change has begun. In such a
situation, there is good reason to suspect that anthropocentrists and non-
anthropocentrists would prefer different policies.

One might object that, in a scenario in which dangerous climate change is already
occurring and threatens to become much worse, implementing SAG would result in
the least net harm not only to human beings, but to non-human animals and flora as
well. According to this objection, there would be a convergence among anthropo-
centric and non-anthropocentric evaluations of SAG after all, insofar as a non-
anthropocentrist might hold that Policy A ought to be adopted because it would
result in less net harm to non-humans than any other available option. Presumably,
we can imagine cases in which such convergence would occur. However, the
important question here is whether there would be such convergence in realistic
future scenarios. A major reason to doubt this is that the harm SAG causes to human
beings can be assuaged through economic compensation, but the harm SAG causes to
non-humans cannot be so assuaged. In some scenario, SAG might be acceptable to
anthropocentrists only if humans who are harmed receive appropriate compensation.
For example, in some future scenario, Policy A might result in the least net harm
to humans only because compensation reduces the harm that otherwise would result
from implementing that same policy without compensation. However, given that
such compensation cannot reduce harm to non-humans, it is plausible to expect
that there will be cases in which the least (on balance) harmful strategy vis-à-vis
humans is Policy A, whereas the least (on balance) harmful strategy vis-à-vis non-
humans is not Policy A. If so, then it is likewise plausible to expect divergence
between the policy preferences of anthropocentrists and non-anthropocentrists in such
cases.

While the foregoing is not sufficient to falsify it, it is at best unclear whether the
convergence hypothesis correctly predicts verdicts regarding SAG.This suggests that the
convergence hypothesis should not be assumed when ethically evaluating SAG. Instead,
ethicists should consider the respective merits and deficiencies of various anthropocen-
tric and non-anthropocentric evaluations. If non-humans deserve moral consideration,
then whether a SAG policy threatens substantial harm to non-humans could be an
important factor in whether that policy ought to be implemented. This possibility
provides sufficient ground for ethicists to take non-anthropocentric evaluations of SAG
seriously, whether or not one ultimately agrees with such evaluations. Given the recent
surge of interest in SAG and other geoengineering strategies, appropriate ethical evalu-
ation may be an urgent matter.
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