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COVER STORY

Don’t Shade the Ocean
We need sound legal tools to address side effects from climate geoengineering projects  
that could endanger the marine environment. These unwanted impacts include the  

ability of the seas to produce food and oxygen and absorb carbon dioxide and excess heat
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THE novel Ministry of the Future opens 
with the death of more than twenty 
million people in India as a result of 
an intense heat wave. To prevent fur-
ther loss of life, the national govern-
ment sprays sulfate particles into the 
stratosphere to reflect sunlight back 

into space and lower the subcontinent’s surface tem-
perature. Ministry of the Future is science fiction, but 
the technology, known as Solar Radiation Modifica-
tion, is increasingly real. SRM proposes shading the 
planet to decrease global temperatures, but there are 
a host of unknowns about the positive, negative, or 
mixed effects on land and ocean. Meanwhile, the Na-
tional Academy of Sciences published a report in 2021 
stating that SRM is the only way to cool the planet. 
In 2022, Congress appropriated money for the White 
House Office of Science and Technology Policy and 
the National Oceanic and Atmospheric Administra-
tion to study SRM applications. Two attempts at de-
ploying the technology have been started and stopped 
by governments in the last few years—one in Sweden 
and one in Mexico. A robust code of conduct to gov-
ern SRM research that considers ocean health and re-
lated equity issues cannot come soon enough.

Emissions of carbon dioxide and other greenhouse 
gases must be drastically reduced to moderate global 
temperature increases. To date, the rate of reductions 
has not been fast enough to prevent such effects as 
changes in the ocean’s depth, chemistry, and tempera-
ture, and in turn, its role in moderating the global 
climate. For example, the summer 2023 average daily 
global sea surface temperature reached 69.73 degrees 
Fahrenheit (over 100 degrees off Florida)—both far 
above the average. Warmer waters can accelerate the 
melting of glaciers and thus sea-level rise, while also re-
ducing the ocean’s ability to absorb carbon dioxide. In-
stead of embracing a critically needed systems change, 
one that would drastically reduce greenhouse gas emis-
sions—with numerous ancillary benefits, such as huge 
reductions in criteria pollutants and the millions of an-
nual deaths those emissions entail worldwide—many 
are looking for ways to perpetuate the economic and 
social status quo. Enter climate geoengineering—an 
attempt to reverse, stall, or mitigate GHG impacts, 
primarily excess heating. By redirecting incoming ra-
diation to decrease planetary temperatures, SRM and 
other techniques attempt to partially mask symptoms 
of human-caused climate change rather than address 
its drivers.

Through natural systems, the Earth both reflects 
and absorbs sunlight to maintain a stable climate. 

SRM is based on the idea that increasing reflectivity 
will decrease the amount of sunlight that makes it 
through the atmosphere to the Earth’s surface, artifi-
cially reducing the warming that is underway. How-
ever, this proposal has the potential to upset natural 
processes that depend on direct sunlight—such as pho-
tosynthesis by all ocean and terrestrial plants. In addi-
tion to spraying reflective particles, there are also SRM 
strategies to change or increase cloud cover, threatening 
natural precipitation patterns on which many nations’ 
food supplies depend. Common sense dictates careful 
consideration of any potential human activity that af-
fects the life-support roles of the ocean to generate oxy-
gen, absorb carbon dioxide emissions, and moderate 
the climate.

As in Ministry of the Future, the real world aim of 
SRM is to increase the amount of sunlight reflected 
back into space to slow the warming of the planet. The 
technology’s apologists reason that the limited global ac-
tion on reducing carbon emissions necessitates speedy 
approval of SRM research proposals and deployment. 
However, geoengineering methods can have wildly un-
even effects on the ocean and, in turn, on individual 
countries and regions. They also pose a moral hazard if 
they reduce the urgency to transition away from fossil 
fuels and divert effort away from the necessary GHG 
emission-reduction strategies. This moral hazard prob-
lem has particular resonance for the marine ecosystem, 
which is quietly absorbing excess carbon and altering 
seawater’s chemical balance in the process, threatening 
numerous unseen animals and plants at the base of the 
food chain. Without dramatic GHG reductions, the 
future of the oceanic environment—and all that means 
for humanity—is at stake. 

Currently proposed SRM projects range from using 
particulate matter to reflect sunlight to the installation 
of mirrors in space. Stratospheric Aerosol Injection, the 
tech used in the novel, is the targeted release of air-
borne sulfate particles to increase the reflectivity of the 
Earth, reducing the amount of sunlight that reaches 
the ground and the heat trapped in the atmosphere. 
It is, theoretically, similar to a huge, semi-transparent 
sun umbrella. SAI is not the only type of SRM that 
would directly reflect sunlight and solar radiation. An-
other proposes to increase the ability of the surface of 
the Earth to reflect radiation back into space. Surface-
Based Brightening/Albedo Modification aims to de-
crease the amount of solar radiation that remains in 
Earth’s atmosphere. Rather than using chemistry or 
molecular methods, surface-based brightening seeks to 
increase the reflectivity of the planet’s surface through 
physical alterations to urban areas, roads, agricultural 
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land, polar regions—and the ocean. This may include 
covering these areas with reflective materials to redirect 
sunlight back out to space—in many cases wiping out 
the local ecology.

Two other methods propose to alter cloud cover. 
One seeks to thicken lower clouds to prevent radiation 
from reaching the land and sea, while the other aims 
to thin high-level clouds to increase the escape of ra-
diation. Marine Cloud Brightening pumps sea spray 
to seed low-level clouds over the ocean, intending to 
catalyze a brighter and thicker cloud layer. These low 
clouds prevent incoming radiation from reaching the 
land or sea below. The second involves upper-level cir-
rus clouds, which absorb and reflect heat back to the 
Earth. Scientists have proposed such Cirrus Cloud 
Thinning to reduce the thermal energy reflected by 
these clouds and allow more heat to exit the atmo-
sphere. CCT means spraying these kinds of clouds 
with particles to reduce their life-span and thickness.

There are methods that are outliers even in the sci-
ence-fiction-like SRM arena. The Space Mirrors pro-
posal would place highly reflective objects in orbit to 
redirect incoming sunlight. Moon Dust is a newly pro-
posed method that works in a similar method to SAI. 
Rather than injecting particles into the atmosphere to 
reflect sunlight, this concept suggests sending mined 
particles from the Moon into orbit well above Earth’s 
atmosphere. 

All of these proposals represent the diversion of sig-
nificant funds away from research and deployment of 
known strategies to reduce GHGs through renewable 
energy powering an electric economy. 

APART from the fundamental need to 
continue reducing carbon emissions, 
climate geoengineering projects must 
be tested with an eye to ensuring their 
safety for all life on Earth. SRM will 

have effects that extend beyond any nation’s borders. 
Important to our discussion, any of these methods, if 
deployed, would also affect the ocean and thus the ter-
restrial biosphere as a whole. Yet the ocean is absent 
from most conversations about SRM (and climate geo-
engineering generally). Many of these proposed proj-
ects would, at the very least, dump particles of foreign 
matter into the marine environment at scale. Further, 
if functional, all would cause the ocean to receive less 
sunlight. Less sunlight may reduce photosynthesis, and 
in turn, affect carbon uptake and storage, oxygen pro-
duction, and the ocean food web. If some larger nations 
were to deploy SRM projects to shade their lands, the 

ocean will continue to get warmer, helping one part of 
the globe while hurting the other. Consequences may 
disproportionately fall on small island nations threat-
ened by sea-level rise, now also challenged by shifting 
nutrient loads, changing precipitation patterns, and 
exacerbating changes in ocean chemistry.

The ocean is a natural carbon sink, capturing 25 
percent of atmospheric carbon dioxide emissions. It 
is also a heat sink, retaining 90 percent of the Earth’s 
excess heat. However, fossil fuel emissions and other 
human activities are disrupting these critical ocean 
services. SRM strategies conceal the non-heat-related 
effects of climate emissions and may actually increase 
GHG totals through their construction and deploy-
ment. Because the technology remains speculative and 
ill-defined, the consequences remain unknown. Thus, 
it is impossible to fully evaluate the side effects, par-
ticularly of the impact of proposed SRM deployments 
on the oceanic and land-based environments. But the 
seas’ interconnectedness makes it likely that any SRM 
impacts on the marine environment would be trans-
boundary and global.  

Last June, the White House issued a report to re-
spond to a congressional mandate calling for a research 
plan for SRM and an initial research governance frame-
work. The report highlights the risks and unknowns 
about this technology as well as the supposed benefits. 
It details the major gaps on which to focus research and 
confirms that a question about SRM is not just one of 
science efficacy or unintended environmental harm. It 
is also a question that must encompass societal dimen-
sions, including environmental justice, public percep-
tions, human health and well-being, food and water 
systems, ecosystem services, economic infrastructure, 
and geopolitics. The White House report stresses the 
need for a comparative analysis to identify the differ-
ences between the risks associated with SRM com-
pared with the risks of climate change in the absence 
of geoengineering.

The report misses a key point on evaluation and 
the potential for termination shock. In addition, it 
does not explicitly address the potential that SRM will 
reduce incentives to cut carbon emissions, which will 
have a huge negative effect on the marine environment. 
It does speak to intergenerational equity, which might 
open the door to examining the risk posed by such a 
moral hazard. Overall, the White House emphasizes 
the need for transparency in SRM research for the sake 
of the public’s trust, whether or not that research tran-
sitions into deployment.

Such transparency can be gained through the de-
Continued on page 48
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S i d e b a rSIDEBAR

sProponents say we must pursue 
climate geoengineering because 
international cooperation on 

emissions mitigation has failed. But 
if we can’t cooperate to reduce 
emissions, how are we going to 
cooperate to ensure the safe and 
sustainable implementation of these 
untested technologies?

The recent UN global stocktake 
report says we are indeed failing to 
reduce emissions. The secretary 
general says that efforts to address 
human disruption of the climate 
have come up “abysmally short” and 
calls on countries to stop expanding 
coal, oil, and gas production. Simi-
larly, we are off track on fulfilling the 
UN Sustainable Development Goals. 
At the halfway point, only 12 per-
cent of the targets set under each 
of the 17 goals are likely to be met 
by 2030. More than double that are 
moving in the wrong direction.

So, it would seem that interna-
tional commitments are not being 
met on common goals for the good 
of all humanity and the life systems 
on which we depend. International 
governance systems are not enough 
to accelerate positive change with-
out the political will to actually move 
forward. 

Thus, this same international sys-
tem cannot logically be relied upon 
to govern climate geoengineering 
—especially given that the various 
proposed technologies are minimally 
tested, very expensive, and their 
consequences largely not under-
stood. How can we consider deploy-
ing various forms of Solar Radiation 
Modification with any certainty that 
it will be benignly and carefully man-
aged? 

Likewise, if we start from the 
negative premise that SRM as pro-
posed is not governable in a globally 
just and equitable manner within the 
current international system, then 
we need to consider banning it out-
right. Can we use the international 

governance system to put in place a 
global non-use agreement?

We should be thinking about 
SRM in the context of current geo-
politics and power. For example, 
we’re unlikely to see improvement 
in collaborative governance among 
the nation states with permanent 
seats on the UN Security Coun-
cil. Thus, the more likely scenario 
seems to be unilateral development, 
testing, and possibly deployment 
of SRM by those nations with the 
financial and technological capability, 
as well as the ability to deploy and 
project force necessary to protect a 
continuing operation against opposi-
tion from other states. 

It is possible that a nation might 
suggest it will be harmed by such 
unilateral activity, and Article 51 of 
the UN Charter could be used to 
argue in favor of allowing counter 
weather modification, or even pre-
emptive use of military force. Thus, 
unilateral use of SRM may be con-
ducted so as to affect only weaker 
nations who are unable to prevent 
the deployment (a serious climate 
justice concern), or in the areas 
above the (also defenseless) ocean 
with the potential for disrupting life-
giving ecological services. 

Given the likelihood of inequity 
and conflict arising from the conse-
quences of climate geoengineering, 

we should develop a U.S. code of 
conduct for research, testing, and 
deployment as we have for other 
threats, such as chemical and bio-
logical warfare. At the same time, it 
has to be recognized that the United 
States will preserve its unilateral 
right to act to optimize its climate 
zones without interference. Or 
perhaps mitigation will emerge as a 
preferred alternative to the threat 
of harmful consequences from delib-
erate weather modification, includ-
ing SRM.

In other words, fear of SRM 
might motivate emission mitigation 
under the international governance 
system we already have. Yet we 
have no real basis for asserting that 
mitigation will be incentivized by the 
deployment of SRM, even if inter-
preted hostilely.

As the United States proceeds to 
do research on the risks and efficacy 
of SRM, it must do more to highlight 
that these techniques are a very 
expensive, uncertain way to address 
just one symptom of climate change. 
SRM does not address the causes, 
is not a permanent fix, and further 
does not address non-climate effects 
of carbon dioxide emissions such as 
ocean acidification. If we emphasize 
these flaws in deploying SRM, we 
can hope to motivate continued 
greenhouse gas mitigation.

The Diplomacy of Climate Geoengineering

“If we can’t cooperate to reduce 
emissions, how are we going to 
cooperate to ensure the safe and 
sustainable implementation of 
climate geoengineering?”

Mark J. Spalding
President

The Ocean Foundation
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velopment of a legal framework to govern the research 
and deployment of any geoengineering technology. 
Such a system must take into account the security and 
well-being of individual nations as well as the global 
ocean on which all life depends. It thus should include 
consideration of the risk to the natural environment 
and the exacerbation of geopolitical tensions and glob-
al inequities.

Physical and environmental repercussions exist for 
each SRM method that has been proposed. Whether it 
is the introduction of sulfate or calcium carbonate par-
ticles into the atmosphere (and thus into the ocean) or 
shifting cloud (and precipitation) patterns, impacts on 
land-based and marine ecosystems and food systems 
are likely. At the same time, such effects cannot be fully 
anticipated, and experience counsels they are likely to 
be underestimated. Only the most precautionary legal 
regime can mitigate harm.

Beyond physical risk, the many unknowns regard-
ing positive or negative impacts of SRM introduce 
actual and perceived equity risks that may exacerbate 
geopolitical tensions. There is currently no interna-
tional governance regime for geoengineering. Indeed, 
discussions on such an agreement have yet to begin. 
In this regulatory vacuum, countries and other entities 
have space for unilateral action that could result in un-
just or inequitable outcomes. In fact, SRM actions to 
date have lacked the foresight for the needed consulta-
tion on this global problem. Without this consultation, 
the potential for spillover effects is high, and much 
larger with anticipated action on a national level. On a 
country-by-country scale, the world’s political borders 
would do little to stop positive or negative overflow ef-
fects into neighboring countries or environments. The 
Earth’s land, sea, and sky are intrinsically connected 
through many natural systems that supersede human 
governance.

As work continues on SRM, the countries with the 
ability to research and develop projects are likely to be 
those wealthy and powerful nations with the great-
est responsibility for historic carbon emissions. Any 
individual country’s ability to address negative effects 
from other nations’ SRM projects would depend on its 
wealth and the extent to which those negative effects 
harm that country’s human communities and natural 
resources. There would be no viable means of redress 
for injured private parties, communities, or govern-
ments. Rather, harm from SRM projects may result 
in diplomatic tensions and, possibly, military conflicts. 
Even in the absence of real effects, tensions could arise 
over perceived negative impacts. SRM—or the threat 
thereof—could thus be weaponized.

If climate geoengineering projects were to go for-
ward, the side effects would be far reaching, affected 
by the complex interactions of systems—both human 
and natural. For this reason and others, SRM research 
must be guided by a code of conduct to ensure equita-
ble solutions to the climate crisis—and be governed by 
enforceable law that prioritizes environmental justice 
and conservation of natural resources. Thus, a prior-
ity must be placed on protecting the marine systems 
and restoring abundance to help the ocean heal itself. 
All potential interventions should be considered in the 
context of free, prior informed consent by stakehold-
ers at all stages —including extraction, transport, and 
implementation. Additionally, the ability of projects to 
measure, monitor, verify, and report their successes or 
failures, and promise equitable benefit sharing must be 
taken into account.

DECISIONMAKERS can rely on well-
established legal principles to inform 
governance on climate geoengineer-
ing proposals. These include the pre-
cautionary principle, the polluter-pays 

principle, the do-no-harm expectation, and all three 
considered through an ecosystem approach.

The precautionary principle requires the party 
seeking to test the proposed SRM activity to prove 
it will cause no harm. As the ocean’s currents con-
nect all waters and continents, applying this prin-
ciple would require research to determine how any 
physically released particulate matter (as an exam-
ple) would affect biodiversity, ocean functions such 
as oxygen production and carbon and heat uptake, 
and the downstream or upstream impacts of shad-
ing one region of the world over another. 

The polluter-pays principle requires consider-
ation of the potential harm from and liability for 
introducing any substances to the ocean as part of 
a climate geoengineering activity. Similar to when 
applying the precautionary principle, the polluter-
pays principle must underpin permissions for any 
projects that release foreign substances into the at-
mosphere or Earth orbit. 

The do-no-harm expectation is customary under 
international law and, in the context of the ocean, 
this principle would require projects to ensure the 
safety of marine life, ocean ecosystems, and human-
ocean relationships. 

Finally, an ecosystem approach would require 
any climate geoengineering activity to not endanger 

Continued on page 50
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S i d e b a rSIDEBAR

sMoral hazards are ubiquitous. 
Green ones typically involve 
technological fixes, which 

can absolve actors from systemic 
solutions. Solar geoengineering is 
only the latest example. But dis-
missing it on moral hazard grounds 
is unproductive. Those opposed to 
the technology should use geoengi-
neering proposals as an opportunity 
to expand the attention paid to the 
underlying environmental problem.

Typical climate discourse is al-
ready polarizing enough, but men-
tion technologies that could offset 
some of the effects of climate 
change, and watch the world split 
into two camps. You are either a 
techno-optimist with faith in un-
proven innovation, or you believe 
behavioral change is the key to 
stopping climate change. 

Some of this fear of geoengineer-
ing is justified. Talk of solar tech-
nologies that would reflect sunlight 
into space and cool the planet has 
indeed been used as a distraction by 
those opposed to climate action. In 
June 2008, at the height of the failed 
Obama-era push to pass compre-
hensive climate legislation, former 
U.S. House Speaker Newt Gingrich 
penned an opinion piece arguing so-
lar geoengineering means that CO₂ 
emissions cuts are not needed.

If only.
Neither solar geoengineering nor 

carbon removal—confusingly also 
often subsumed in the geoengineer-
ing category—are replacements 
for cutting CO₂ emissions. In the 
case of solar geoengineering this is 
because it simply is no replacement: 
at best, it’s a Band-Aid or perhaps a 
pain killer that quite literally masks 
the underlying problem of carbon 
pollution. The trouble with carbon 
removal, by contrast, is that cur-
rently it’s still very expensive. To 
the surprise of no one, it costs 
more to suck CO₂ out of thin air via 
chemical processes than to do so 

in concentrated form from smoke-
stacks as part of carbon capture 
and storage technologies—or espe-
cially when compared with avoiding 
emissions in the first place through 
conservation and efficiency.

Yes, planting trees and other 
“natural” climate solutions removes 
CO₂ from thin air. And yes, we 
should be planting many more trees 
and avoid cutting those now stand-
ing. But no, even planting a trillion 
trees alone will not be enough. 
Republican proposals that focus on 
planting a trillion trees are a distrac-
tion from serious climate legislation.

Talk of trees, carbon removal, 
carbon capture, and solar geoengi-
neering in the same breath shows 
how a lot of the confusion in the 
geoengineering debate comes 
about. Avowed opponents of solar 
geoengineering do themselves no fa-
vor by confusing things even further.

A map put together by Geoengi-
neering Monitor and funded, in part, 
by the Heinrich Böll foundation 
affiliated with the German Green 
Party lists over 1,500 “geoengineer-
ing” projects. Among the culprits: 
the International Energy Agency, 
just by looking into policy options 
for carbon capture. Another: New 
York City’s CoolRoofs Initiative, for 
painting roofs white to reflect back 
sunlight and cool the building.

There is, of course, a clear dif-
ference between white rooftops 
dotting Brooklyn brownstones or 
Mediterranean villages on the one 
hand, and actual solar geoengi-
neering research on the other. Re-
search into whether deliberately 
introducing tiny reflective particles 
into the lower stratosphere could 
help cool the planet must spark a 
serious conversation about how 
far we have come—and how im-
portant it is to cut CO₂ and other 
greenhouse gas emissions instead 
of relying on an eventual technofix 
whose side effects we do not com-
pletely know.

Many—perhaps most—of those 
opposed to geoengineering research 
are afraid of moral hazard. Merely 
looking into geoengineering tech-
nologies, the logic goes, would be a 
distraction from cutting emissions. 

But If serious scientists are 
looking into these technologies, 
and often reluctantly so, perhaps 
climate change is indeed worse 
than most of the polarized public 
discourse seems to suggest. That 
means it’s high time to cut CO₂ 
emissions in order to avoid the 
worst, which might indeed create 
the dire need to deploy solar geo-
engineering at scale.

Excerpted from the “Risky Cli-
mate” column on Bloomberg Green.

Turning the Moral Hazard on Its Head

“Those opposed to the technology 
should use geoengineering 
proposals as an opportunity to 
expand the attention paid to 
the underlying environmental 
problem”

Gernot Wagner
Climate Economist

Columbia Business School
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marine life or the ecological relationship as a whole 
among living marine resources, coastal systems, and 
the ocean’s life-giving global functions.

Governance can also begin with existing inter-
national frameworks for promoting human rights, 
security, and healthy ecosystems. Given the un-
knowns posed by SRM, international treaties offer 
opportunities to mitigate the impact of climate geo-
engineering at a global level even as more specific 
agreements are negotiated. Multiple international 
treaties include provisions to pro-
tect the ocean and its co-benefits 
for ecosystems and humans.

The UN 2030 Agenda for 
Sustainable Development is the 
“shared blueprint” that recognizes 
that ending poverty and other de-
privations must go hand-in-hand 
with strategies that improve health 
and education, reduce inequality, 
and spur economic growth—all 
while tackling climate change and 
working to preserve our ocean and 
forests. The guidance offered by the 17 associated 
Sustainable Development Goals can be broadly ap-
plied to SRM. In particular, SDG 14 requires that 
we “conserve and sustainably use the ocean, seas, 
and marine resources for sustainable development” 
by reducing pollution, protecting and strengthening 
resources, and minimizing ocean acidification. Re-
ducing greenhouse gas emissions certainly supports 
those strategies. SRM does not.

The 1992 Convention on Biological Diversity 
(and its 2022 agreement) establishes a de facto 
moratorium on ocean climate geoengineering un-
less various preconditions have been met. The 1991 
Espoo Convention established rules for transbound-
ary environmental impacts and may provide an ex-
ample of one or more methods to govern and en-
force transboundary impacts from SRM projects. 
The Antarctic Treaty System creates an obligation to 
avoid significant changes to the Earth’s atmospheric, 
terrestrial, oceanic, or glacial environments.

The United Nations Convention on the Law of 
the Sea mandates protection and preservation of the 
marine environment. With the release of particu-
late matter or other SRM methods, that mandate 
may be applied to international discussions guiding 
SRM activities. The Commission of Small Islands 
States on Climate Change and International Law 
has petitioned the International Tribunal of the Law 
of the Sea on the obligation of UNCLOS parties to 

protect the ocean from climate change. Decision-
makers will need to consider SRM in this context, 
within a just transition to economies that no longer 
rely on fossil fuels.

The United Nations Framework Convention 
on Climate Change began hosting Ocean and Cli-
mate Change Dialogues in 2022, providing space 
for countries around the world to discuss impacts 
on the ocean and consider the best marine-based 
solutions to climate change. While it is currently 

unknown to what extent SRM 
projects will change the Earth’s 
environments, it is clear that these 
protective frameworks should be 
used to guide research, testing, and 
deployment.

Beyond environmental consid-
erations, SRM may adversely affect 
human rights, raising justice and 
equity concerns for developing na-
tions and minority communities. 
In March, the UN General Assem-
bly submitted a request for an ad-

visory opinion of the International Court of Justice, 
essentially requesting the court render an opinion on 
the obligations of states under international law to 
ensure the protection of the climate system from an-
thropogenic emissions of greenhouse gasses.

SRM also may present a variety of security con-
cerns. International precedent on the militarization 
of such technology is currently covered under the 
Convention on the Prohibition of Military or Any 
Other Hostile Use of Environmental Modification 
Techniques. The modification of a neighboring 
country’s immediate atmosphere, land, or sea may 
be seen as aggressive. Both the liability for such 
negative impacts and the process for establishing 
the degree of harm need to be incorporated into any 
process for reviewing SRM research and testing.

Within the United States, decisionmakers could 
look to the precautions under the Marine Mammal 
Protection Act, the Wilderness Act, and the Endan-
gered Species Act or the pollution prevention frame-
works under Clean Water Act and Clean Air Act, as 
well as Superfund and other toxics laws to anticipate 
and address some effects of SRM. Policy could fur-
ther be informed by the White House Environmen-
tal Justice Interagency Council, the administration’s 
Justice40 Initiative, and the EJ Screening Tool & 
Scorecard.

SRM should be also evaluated through the lens 
of a growing body of nature- and climate-positive 

The 1992 Convention 
on Biological Diversity 

(and its 2022 agreement) 
establishes a de facto 
moratorium on ocean 
climate geoengineering 

unless various preconditions 
have been met
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financial and investment decisionmaking tools such 
as the Task Force on Climate-related Financial Dis-
closure, known as TCFD, and the Task Force on 
Nature-Related Financial Disclosure, TNFD. Pub-
lic and private financiers should consider whether 
and, if so, with what qualifiers, geoengineering proj-
ects would comply with their lending policies.

DESPITE the array of forums where 
discussions on climate geoengineering 
and governance may be relevant, none 
is an exact fit for the questions posed 
by SRM projects. Efforts are underway 

to develop more tailored frameworks to address the 
legal issues raised by climate geoengineering.

 In 2021, the Aspen Institute issued “Guidance 
for Ocean-Based Carbon Dioxide Removal Projects: 
A Pathway to Developing a Code of Conduct” and 
expects to release such a code in the coming months. 
Parallel to the Aspen effort, the Sabin Center at 
Columbia University School of Law and Climate 
recently published model federal 
legislation to govern ocean Carbon 
Dioxide Removal. While the mod-
el does not cover SRM, it is a wel-
come addition to this field, and an 
analogous document focused on 
SRM to consider potential effects 
on the ocean would be a major 
step forward. Both the Aspen In-
stitute and the Sabin Center argue 
for a code of conduct or legislation 
to govern ocean climate geoengi-
neering, in support of equity in 
impact, outcome, and benefits, as well as to prevent 
harm to life on Earth.

The Aspen Institute guidance argues that a code 
of conduct created to manage geoengineering proj-
ects and protect life on Earth must include three 
main considerations. First, stakeholders must give 
prior informed consent at all stages of a project. 
Second, SRM projects must be transparent: shar-
ing monitoring, verification, and reporting on out-
comes and effects, with independent observers in 
place to ensure that these activities meet consistent 
standards. Third, any project must also have equita-
ble benefit-sharing, including co-benefits, for those 
affected by the project. The potential widespread 
impact of SRM projects must allow for the equi-
table distribution of any positive benefits.

An effective SRM code of conduct must incor-

porate the voices of all stakeholders. Black, Indig-
enous, and other people of color, the small island 
developing states, and other climate-vulnerable 
communities must be engaged and heard. Ethical 
concerns may improve the precautionary element. 
For example, in 2021, an SAI project in Sweden was 
paused following concerns raised about human in-
tervention in the climate by the Saami Council, a 
representative body of Indigenous people of arctic 
Sweden, Norway, Finland, and Russia. The council’s 
vice president, Åsa Larsson Blind, stated that solar 
engineering clashed with the values of the Saami to 
respect natural processes.

The principles of the UN’s sustainability goals 
must underpin the design of SRM policy. Within 
these conversations, the source-to-deployment 
costs, energy and environmental footprint, and re-
alistic potential of SRM needs to be carefully evalu-
ated with an eye toward preventing harm and en-
suring equity while pursuing sustainable economic 
development.

SRM proposals and processes should be transpar-
ent so decisionmakers can be well 
informed about its risks. The time 
to acknowledge and fight the poten-
tial for SRM greenwashing is now, 
with all the legal tools that can be 
deployed. SRM proposals should 
not be presented to investors as the 
new shiny Environment-Social-
Governance gambit. From a finan-
cial perspective, it must be made 
clear that mechanical and chemical 
climate geoengineering like SRM 
does not fit in a sustainable blue 

economy portfolio for investment, lending, or other 
finance. Financial disclosure requirements should be 
designed to require evaluation of the potential down-
sides of projects posited as climate solutions.

SRM advocates propose such projects as the key 
to solving the climate change crisis by trying to 
mitigate its effects rather than addressing its known 
causes. The very real potential that manipulating 
Earth’s atmosphere will cause far more harm than 
good necessitates a strong national and international 
legal framework at every level. The environmental 
law community can draw on its unique skills to sup-
port the development of a code of conduct, along-
side laws, policies, and international agreements, 
that prioritize precaution, global and intergenera-
tional equity, and protection of the ocean’s life-sup-
port systems. 1
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