
Basic Compensation for Victims of Climate Change

by Daniel Farber

Editors’ Summary: Prof. Daniel Farber argues that compensation for harm
caused by climate change is a moral imperative, and he surveys various
mechanisms that have been used in other circumstances to compensate large
numbers of victims for environmental and other harms. In response, Profes-
sor Feinberg cautions that significant hurdles remain before any realistic com-
pensation system could be considered, but suggests that the most effective ap-
proach may be evolving parallel tracks of civil litigation and government ac-
tion to address climate harm. Peter Lehner and William Dornbos argue that us-
ing common-law doctrines to find greenhouse gas (GHG) emitters liable for
harm is a more pressing concern than creating a compensation system. Finally,
Raymond Ludwiszewski and Charles Haake claim that the basic elements of li-
ability are not readily discernable with climate change and that it would be
more productive to invest in curtailing GHG emissions.

This Article concerns the problem of global warming. I
will focus on a part of this problem that has not gotten

much attention: who should pay for the harms caused by
global warming? My answer is that the companies and
countries that caused climate change should pay for at least
some of the harm.1 Designing a fair and efficient system of
compensation for climate change damage poses great chal-
lenges and even a modest effort at compensation may be po-
litically infeasible. Although it is unlikely that we could pro-
vide a system of complete compensation, countervailing for
some of the harms is a desirable and practical goal.

As most people now realize, society can no longer post-
pone serious consideration of how to respond to climate
change. Most public attention has been focused on the issue
of mitigation—that is, how to reduce greenhouse gas (GHG)
levels and by how much. Society also needs to consider
methods of adapting to climate change, such as building
higher walls to hold back the sea. Adaptation is not going to
be cheap. It is too early to make confident cost estimates, but
the expense for the United States alone is clearly going to be

in the billions of dollars every year. In addition, some of the
impacts of climate change cannot be avoided by adaptation,
and these too may be expensive. Thus, the total harm con-
sists of adaptation costs and unavoidable climate impacts,
with at least arguably the addition of the heightened mitiga-
tion costs some countries must now undertake because oth-
ers engaged in unrestrained emissions of GHGs in the past.

The most immediate question is what to do about climate
change, but not far behind—perhaps not behind at all—is
the question of who should pay. Past emissions remain in the
atmosphere and were emitted from different sources or in
different proportions between sources. The harms of cli-
mate change may occur elsewhere in the world, or in parts of
a country that do not contribute very much to emissions. The
people of Bangladesh, for example, contribute very little to
causing global warming, but they will be severely affected.2

Who should pay for their harm?
The first question to ask is this: who caused the harm? Not

every country has contributed equally to climate change.
For example, the United States was responsible for 20% of
the world’s emissions in 2000, about equal to its share of the
world’s economy (but far in excess of its share of the world’s
population). With an economy of about the same size, the
European Union was responsible for only 14% of the emis-
sions.3 Emissions are not equally attributable to all eco-
nomic sectors: over 60% come from energy consumption.4

Globally, motor vehicles account for about 10% of total
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emissions, while power generation accounts for 25%.5 So a
short answer is that rich countries are the primary causes of
climate change, at least until today, and the United States has
been more responsible than others. Within the rich coun-
tries, energy producers and users have the largest share of
responsibility. In the future, the balance may shift toward
rapidly developing countries such as China and India, and
they too may be faced with claims for compensation.

This Article will begin with some background about cli-
mate change and the harm it will cause. Then it will turn to
the obligation of countries and companies that are causing
climate change to provide some kind of compensation to the
people who are harmed by climate change. Existing systems
for compensating for environmental and related harms pro-
vide some guidance about how to design a practical com-
pensation system.

I. Background on Climate Change

In a few years, it will probably no longer be necessary to be-
gin an article of this kind with a general discussion of cli-
mate change and its impacts. Hopefully, individuals will be
exposed to this information at increasing levels of sophisti-
cation from the time they are children. But climate change is
still a new issue for many people, and some background is
still in order before discussing more technical issues.

A. The Reality of Climate Change Today

Skepticism about climate change seems to be disappearing
rapidly, but some readers may still be unsure about the solid-
ity of the evidence. Thus, it behooves us to start by asking
how sure we can be that climate change is a genuine threat.

The most reliable source is the Intergovernmental Panel
on Climate Change’s (IPCC’s) 2007 report, which explains
the scientific consensus:

Global atmospheric concentrations of carbon dioxide,
methane and nitrous oxide have increased markedly as a
result of human activities since 1750 and now far exceed
pre-industrial values determined from ice cores span-
ning many thousands of years. The global increases in
carbon dioxide concentration are due primarily to fossil
fuel use and land-use change, while those of methane
and nitrous oxide are primarily due to agriculture.6

The IPCC report is the result of an exhaustive review pro-
cess. Its conclusions represent the best we have on hand
in terms of “sound science,” and to demand more than that
is to give up on the idea of reality-based social policy
entirely. Governments, firms, and individuals have to make
the best decisions they can today on the basis of avail-
able information.

Thus, it is a mistake to hide behind uncertainty and use it
as an excuse for ignoring the issue of climate change. That

has been the strategy of President George W. Bush in the
United States.7 But that time is ending, even in the United
States. The odds are high that soon we will see the United
States take action on climate change. Even today, some
American state governments are beginning to address it.8

Even those who know that there is indeed evidence for
climate change may not realize how extensive the damage
already is. Climate change is not just in the future. It is hap-
pening today. Also, many may be unaware that more climate
change is inevitable in the next few decades. Although it
cannot be stopped, we can limit the amount of climate
change that takes place after 2040. The reality is that what-
ever mitigation measures are adopted, a significant degree
of climate change seems unavoidable. As the IPCC ex-
plains, warming and sea-level rise “would continue for cen-
turies due to the timescales associated with climate pro-
cesses and feedbacks, even if greenhouse gas concentra-
tions were to be stabilized.”9

How much climate change can we expect by 2100? The
evidence indicates that a doubling of carbon dioxide (CO2)
from pre-industrial levels would result in a temperature in-
crease between 1.5 degrees Celsius (°C) and 4.5 °C by the
end of this century.10 For this reason, even in the best-case
scenario, we will be faced with a number of adverse impacts
from climate change—and indeed, we may already be expe-
riencing them:

Examples of observed changes caused by human re-
leases of GHG include shrinkage of glaciers, thawing of
permafrost, later freezing and earlier break-up of ice on
rivers and lakes, lengthening of mid- to high-latitude
growing seasons, poleward and altitudinal shifts of
plants and animal ranges, declines of some plant and ani-
mal populations, and earlier flowering of trees, emerging
of insects, and egg-laying in birds.11

These changes are already happening, and they are likely
to accelerate.

B. The Rising Sea

Sea-level rise is one of the most direct (and to some extent
unavoidable) consequences of climate change. As the
IPCC explains:
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Observations since 1961 show that the average tempera-
ture of the global ocean has increased to depths of at
least 3000 m and that the ocean has been absorbing more
than 80% of the heat added to the climate system. Such
warming causes seawater to expand, contributing to sea
level rise.12

Moreover, the IPCC reports that “[m]ountain glaciers and
snow cover have declined on average in both hemispheres.
Widespread decreases in glaciers and ice caps have contrib-
uted to sea level rise (ice caps do not include contributions
from the Greenland and Antarctic ice sheets).”13 Thus, sea-
level rise is at the opposite end of the scale from being spec-
ulative. Instead, it is almost certain. The only uncertainty is
about the amount, which will be significant in any case but
could be huge if ice in Greenland or Antarctica were to melt
unexpectedly rapidly.

This rise in sea level will result in loss of coastal lands,
flooding of some estuary systems with salt water, salt water
intrusions into some drinking sources, and increased expo-
sure to flood damage. Sea-level change may have drastic ef-
fects on island populations. For example, the small island
state of Tuvalu is seeking ways to evacuate its entire popula-
tion.14 Sea-level rise could also cause dramatic losses in
wetlands in the United States. Because the slope of coastal
areas on the Atlantic and Gulf Coasts is low, a 40 centimeter
rise in sea level could result in as much as 60 meters of beach
erosion, at a cost in the billions of dollars.15

C. Economic Effects of Climate Change

To get a sense of the potential economic impact, consider the
following estimates regarding sea-level rise: “A half-meter
sea level rise would place $185 billion of property and infra-
structure in jeopardy by 2100, and . . . the financial cost of
protecting all developed areas from a half-meter sea-level
rise would be $50 to $66 billion . . . .”16 The IPCC found that
it “is very likely that hot extremes, heat waves, and heavy
precipitation events will continue to become more fre-
quent.”17 It also says that we are likely to see changes in
tropical storms such as hurricanes: “Based on a range of
models, it is likely that future tropical cyclones (typhoons
and hurricanes) will become more intense, with larger peak
wind speeds and more heavy precipitation associated with
ongoing increases of tropical [sea surface temperatures].”18

The nearly inevitable impacts of climate change will
force society to invest in costly adaptation measures. Adap-

tation has not received nearly as much attention as mitiga-
tion, but we can already begin to see the outlines of adapta-
tion needs. Of course, the scale of adaptation required is re-
lated to the degree of mitigation: if we do nothing to limit
emissions, climate change will be more drastic and the costs
of adaptation will be correspondingly higher.

The Pew Foundation collected much of the available in-
formation about adaptation strategies in a 2004 report.19 We
will need to develop new agricultural plant varieties to deal
with changing temperatures, rainfall, and pests. Farmers
will have to make risky decisions about when the climate
has changed enough to justify switching to new varieties
and growing methods. Agricultural production is likely to
shift northward, perhaps not good news for southern parts of
the United States such as Florida. Other areas where adapta-
tion may be required include forestry, health hazards from
heat stress, and conservation management.

The Stern Review by the British government contains the
most extensive discussion of adaptation costs. The review
estimates that

[i]nfrastructure is particularly vulnerable to heavier
floods and storms . . . . The additional costs of adapting
this investment to a higher-risk future could be $15-150
billion each year . . . with one-third of the costs borne
by the US and one-fifth in Japan. This preliminary cost
calculation assumes that adaptation requires extra in-
vestment of 1-10% to limit future damages from cli-
mate change.20

These amounts are not huge in comparison to the size of the
economies involved, but they are nevertheless very substan-
tial. To these must be added the possible costs of harms that
cannot be prevented through adaptation.

For present purposes, there are two key implications of
the scientific evidence: climate change is almost certain,
and it will impose heavy costs on society. We can let these
costs fall where they may, or we can shift at least some of
them. Next I will discuss the question of who should bear
these costs and conclude that at least some should be shifted
to emitters.

II. Holding Emitters Responsible

As we have seen, climate change will involve large costs in
various forms: for emissions, for adaptation, and for harms
that cannot be avoided through either method. This section
considers whether it is desirable to hold emitters responsible
for any of these costs and whether it would be feasible to do
so. There are good reasons for holding emitters responsible
for at least some climate costs and it would be administra-
tively feasible to do so.

A. Should Emitters of GHGs Pay?

Why do we require the people who caused harm to com-
pensate the victims who suffer injury? The most impor-
tant reasons are that we want to deter people from causing
harm in the future, and that we want to provide justice to
the victims.21
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We are at the beginning of a debate about whether justice
requires emitters of GHGs to compensate the victims of cli-
mate change. The problem is somewhat analogous to the
diffuse issues raised by those seeking reparations for slavery
and past racial discrimination. Reparations have not gained
widespread support (which may not be a promising sign for
climate change compensation). On the other hand, emis-
sions of GHGs involve much more recent history, rather
than claims for compensation based on events a century or
more in the past.

In assessing the moral issues, we must begin with the
question of culpability. Emissions of GHGs were not made
with the desire to cause harm to others. Prior to the last quar-
ter of the 20th century, emitters may not have had strong
grounds for believing that their conduct would cause seri-
ous harm. So, in most cases, the harm was not the result of
bad intentions.

Nevertheless, the fact remains that emitters have caused
harm. They have also made a lot of money by using fossil fu-
els. Corporations such as oil companies and oil-producing
countries have made many, many billions of dollars from
selling fossil fuels. These fuels will cause equally large
damage in other parts of the world. Other countries, such as
the United States, with high numbers of automobiles con-
tribute to the change in the world’s climate.

Some of this activity was innocent, because the reality of
climate change was not known at the time. For those con-
cerned about culpability, apportioning responsibility on the
basis of emissions after some cutoff date would be an appro-
priate response. One possible cutoff date is 1992, when the
United States and other nations entered a framework agree-
ment to reduce GHGs. At that point, the international com-
munity had clearly identified the harm; any source of emis-
sions after that date was at least on notice of the damaging
nature of the conduct.

It seems arguable that at some point it became negligent
not to take reasonable precautionary measures to reduce
emissions. Given the amount of misinformation that has
been spread by industry-sponsored groups, as well as efforts
within the U.S. government during the past six years to sup-
press information, there is also at least the possibility of de-
liberate misrepresentations to the public, as turned out to be
the case in the American tobacco industry concerning the
risks of cigarettes. So at least some of the responsible parties
may have actively worked to prevent control of GHGs be-
cause they preferred to make profits rather than help the
world face a serious problem. If a company or country tried
to prevent the world from stopping climate change, that
should be a basis for liability.

Another justification for compensation is that the coun-
tries causing climate change are generally much richer than
the countries that suffer harm. Relatively affluent nations,
like the United States, are heavy emitters, and impacted vic-
tims are poorer countries, such as Bangladesh. As the Stern
Review says:

The poorest in society are likely to have the least capac-
ity to adapt . . . . Given that the greatest need for adapta-
tion will be in low-income countries, overcoming finan-
cial constraints is also a key objective. This will involve
transfers from rich countries to poor countries. The argu-
ment is strongly reinforced by the historical responsibil-
ity of rich countries for the bulk of accumulated stocks of
GHGs. Poor countries are suffering and will suffer from

climate change generated in the past by consumption and
growth in rich countries.22

A related concern is that of contributory negligence.
Nearly everyone on the planet, in some small way, contrib-
utes to the generation of GHGs. Some contribute more than
others, but in nearly every case, it is at least possible to imag-
ine that the claimant’s personal conduct might be used as a
basis for avoiding or reducing compensation. In other
words, the claimant’s own activities may be relevant to the
availability or amount of compensation. This argument can
play out in several different ways. In practice, it should not
be difficult to take these considerations into account. The
percentage of world GHG emissions produced by the claim-
ant could be used as a multiplier, with that proportion of the
compensation claim being reduced. Alternatively, the de-
duction could be based on the amount of emissions over the
optimum control level for the claimant, so that claimants
who took feasible steps to reduce emissions would receive a
greater reward. Except for the very largest emitters, it
should make little difference which offset is used, since the
claimant’s emissions will be insignificant compared to the
global level. Simply to reduce administrative costs, it might
be useful to preclude claims by large emitters whose share of
GHGs is larger than their share of climate damages. Such a
rule would be analogous to a common variant of the con-
tributory fault system in the United States in which parties
who are more than 50% at fault for an accident cannot re-
cover.23 At the international level, for example, claims be-
tween China and the United States might be largely offset-
ting, and hence it might be easier simply to eliminate them
from consideration.24

I am sure that these questions of justice will be debated for
years to come.25 We should also keep in mind, however, that
if we provide compensation to the victims of climate
change, we help create an incentive for countries to get seri-
ous about ending their emissions.

One response to my argument is to say that compensation
is unrealistic. The amount of harm is just too big, and we
cannot expect countries to agree to pay hundreds of billions
of dollars in damages. This is a very real concern. However,
it is a mistake to give it too much significance. First, even if
countries are unwilling to pay for the full amount of damage,
they may be willing to pay for part of the damages. Partial
justice is better than no justice. Second, it may be possible to
devise methods of payment that are not too painful. For ex-
ample, countries might be required to license new energy
technologies for free or below the market price. There may
be other clever ways to reduce the financial pain, but still
provide some assistance to climate change victims. Third,
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even though the amounts of money seem large in the ab-
stract, they are not large when compared with the total eco-
nomic wealth of rich countries such as the United States. In
addition, allocating responsibility to emitters, even in the
absence of any provision for payment can put pressure on
emitters to engage in voluntary transfer payments, high-
light and particularize the harm done by climate change,
and produce a degree of “moral clarity” about responsibil-
ity for harm.

It is also worth noting that the United States and other
countries have already agreed in principle to take some re-
sponsibility for adaptation measures in less developed coun-
tries. Article 4.4 of the United Nations Framework Conven-
tion on Climate Change (UNFCCC) states that “developed
country Parties . . . shall also assist the developing country
Parties that are particularly vulnerable to the adverse effects
of climate change in meeting costs of adaptation to those ad-
verse effects.”26 Article 4.1(e) also calls on countries to
“[c]ooperate in preparing for adaptation to the impacts of
climate change”; countries are also directed to “develop and
elaborate appropriate and integrated plans for coastal zone
management, water resources and agriculture, and for the
protection and rehabilitation of areas, particularly in Africa,
affected by drought and desertification, as well as floods.”27

This cooperation mandate in the UNFCCC amounts to a
requirement of in-kind contribution to adaptation measures.
Thus, at least in principle, the United States and other signa-
tories to the framework agreement already seem to have
agreed to compensation at the international level. It is also
worth noting that the Parties to the Kyoto Protocol have
embraced the use of an adaptation fund, which is financed
by a share of the proceeds generated by the Clean Develop-
ment Mechanism.28

Demands for compensation made further progress at Bali
during the United Nations Climate Change Conference. The
negotiators, including U.S. representatives, agreed to strength-
en an existing adaptation fund. The fund will receive the
proceeds from a 2% tax on transactions within the Clean De-
velopment Mechanisms (whereby wealthier countries pay
for emission reductions in developing countries). The fund
will be overseen by a 16-member board with representatives
from developed and developing countries.29 Thus, the inter-
national regime clearly recognizes a duty of compensation.

B. Designing a System to Shift Costs to Emitters

The idea that emitters should pay for some of the harm caused
by their actions may seem appealing in the abstract. It is ap-
propriate, however, to ask whether shifting costs to emitters is
really practical, or whether attempting to do so would simply
ensnarl the global legal system in interminable litigation.

One model for avoiding the complexities and transaction
costs of litigation is provided by the 9/11 Compensation
Fund. In the aftermath of the terrorist attacks on September

11, 2001, Congress established a special victim’s compen-
sation fund.30 Compensation was limited to individuals who
were present at one of the crash sites and who suffered
“physical harm or death.”31 The statute covers economic
loss, which is defined as including, among other things,
medical expenses, loss of earnings, and “loss of business or
employment opportunities . . . to the extent recovery for
such loss is allowed under applicable State law”; it also cov-
ers non-economic loss such as “physical and emotional
pain.”32 The law gives victims the alternative of going
through the tort system, but tort recoveries against airlines
are limited to the insurance coverage of the defendants.33

A special master was appointed to administer the fund.
The special master issued regulations to govern claims34

that in some instances seemed to go significantly beyond the
statutory language. Although the statute called for an offset
for life insurance and pension benefits, the special master
reduced the offset to the extent of the individuals’ policy
payments or pension contributions.35 The special master
also set an approximate $250,000 floor on economic recov-
eries, and established a presumptive schedule covering eco-
nomic loss, based on age, family size, and recent earnings,
with a cap for the highest level incomes.36 Additionally, the
special master created a schedule for non-economic losses,
with $250,000 to each victim, and $100,000 each to close
relatives.37 Apparently, the special master’s strategy was to
“closely enough approximate the range of tort compensa-
tion to make no-fault benefits under the Fund an offer that
could not be refused by most eligible parties.”38 As it turned
out, 97% of the nearly 3,000 surviving families applied to
the fund, with only 70 families opting out.39

The 9/11 scheme is clearly distinguishable in important
respects from the problems posed by climate change com-
pensation. The September 11 terrorist attack was a distinct
event that caused indisputable harm to affected individuals.
People caught in the collapse of the twin towers died; those
nearby may have experienced immediate injuries. Thus,
screening claimants was not a major problem. Also, unlike
the events of September 11th, causation remains a big obsta-
cle for potential plaintiffs to overcome in climate change lit-
igation. Finally, the 9/11 compensation scheme may have
had a partially patriotic motive.

Nevertheless, a couple of lessons may be drawn from the
9/11 fund. Clearly, the threat of tort liability pervaded the
construction of 9/11 compensation, and the potential for tort
liability also will likely prompt climate change compensa-
tion in other forms. Also, the 9/11 fund illustrates the impor-
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tance of providing standardized damage measures in the in-
terests of efficient dispute resolution and fairness among
victims. Moreover, the fund is a useful reminder, given the
litigation orientation of American lawyers, that under some
circumstances, administrative compensation schemes may
provide a more efficient and even fairer alternative to the
court system which may lack democratic legitimacy.

Although a perfect system is unattainable, it seems feasi-
ble to design a workable cost-shifting scheme for climate
change. We might imagine a system along the following
lines. Consider a possible international compensation com-
mission. The commission would receive claims from coun-
tries that have incurred adaptation expenses such as
strengthening sea walls or providing alternative sources of
ecosystem services to replace lost wetlands. The commis-
sion would determine which adaptation expenses were rea-
sonable, and would schedule them for compensation. Com-
pensation might be directly from an international fund.

An alternative funding system might be more appealing if
an international trading system for GHGs was in place. In
this alternative way of financing compensation, a set num-
ber of GHG allowances could be set aside for the commis-
sion’s use. The commission would use these allowances to
pay claims; in turn, the claimants could sell them to green-
house gas emitters on the open market. The sources doing
the least to reduce their emission levels would have the
greatest need to purchase additional emission permits. In
purchasing these permits, they would indirectly provide
compensation for the expenses of adaptation.

It is easy to imagine a similar program being established
within the United States, or compensation might proceed
through a grant program rather than through adjudication.
No plausible system will precisely measure harm and match
victims with historic GHG emitters, but some form of rough
justice seems plausible.

C. Existing Models for Compensating Environmental
Harm

Compensation of this kind is not a utopian dream. The best
international precedent for such a system is the United Na-
tions Compensation Commission (UNCC). The UNCC was
established after the first Iraq War to handle claims against
Iraq for war-related damages.40 The United Nations Secu-
rity Council held that Iraq “is liable under international law
for any direct loss, damage, including environmental dam-
age and the depletion of natural resources, or injury to for-
eign Governments, nationals and corporations, as a result of
Iraq’s unlawful invasion and occupation of Kuwait.41

Compensation can be given for several categories of en-
vironmental harm. The first category is “prevention of envi-
ronmental damage, such as expenses directly related to
fighting oil fires and stemming the flow of oil in coastal and
international waters.” A second category is “reasonable
measures already taken to clean and restore the environment
or future measures which can be documented as reasonably
necessary to clean and restore the environment.” Athird cat-
egory is “depletion of or damage to natural resources.”42

These provisions gave rise to intense dispute about com-
pensation for damage environmental resources and for in-
terim damages to those resources prior to restoration. The
UNCC ultimately held that these damages were compensa-
ble.43 One method used to measure the value of resources
was the cost of mitigation measures—for example, creating
new wetlands to replace those that were destroyed by oil
spills.44 This was used as a way to measure the loss of eco-
system services. The UNCC awarded approximately $5 bil-
lion dollars for 109 successful claims.45

There seems to be growing international recognition that
“environmental damage will often extend beyond that
which can be readily quantified in terms of clean-up costs or
property devaluation.”46 Thus, harm to “environmental val-
ues (biodiversity, amenity, etc.—sometimes referred to as
‘non-use’values) is, as a matter of principle, no less real and
compensable than damage to property, though it may be dif-
ficult to quantify.”47

The UNCC dealt with the fallout from a discrete and
readily identifiable human event, where moral blame was
clear. Climate change is not so simple. Nevertheless, the
UNCC has useful lessons for climate change. The environ-
mental impacts of the Gulf War were numerous and varied,
presenting considerable difficulty in terms of damage as-
sessment. The UNCC’s approach to determining damages
also may provide a workable model in the context of climate
change. By focusing on the expense of correcting the envi-
ronmental harm, the UNCC has avoided difficult problems
of identifying long-term environmental effects and valuing
the resulting harms.
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40. For information about the UNCC, see UNCC, Homepage,
http://www2.unog.ch/uncc (last visited May 8, 2008, 2007).

41. S.C. Res. 687, ¶ 16, U.N. Doc. S/RES/687 (Apr. 3, 1991).

42. UNCC, Report and Recommendations Made by the Panel of Com-
missioners Concerning the First Installment of “F4” Claims, ¶ 10,

U.N. Doc. S/AC.26/2001/16 (June 22, 2001), available at http://
www2.unog.ch/uncc/reports/r01-16.pdf.

43. Cymie Payne, UN Commission Awards Compensation for Environ-
mental and Public Health Damage From 1990-91 Gulf War, In-

sights, Aug. 10, 2005, ¶ 7, available at http://www.asil.org/insights/
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44. The application of this method of damage assessment is described in
a recent overview of the UNCC’s decisions:

Several claimants put a value on their temporary natural re-
source losses by proposing environmental projects designed
to compensate for the loss of ecological services that the nat-
ural resources would have provided, had they not been dam-
aged. Although the Panel viewed the proposed valuation
methods using compensatory restoration projects as “rela-
tively novel,” it was willing to apply them “where there is suf-
ficient evidence that primary restoration will not fully com-
pensate for any identified losses.” Accordingly, the Panel
made awards that were quantified according to the cost of
various compensatory projects: a cooperative rangeland
management program to restore rangeland and wildlife habi-
tat damaged by the influx of refugees into Jordan, and shore-
line preserves in Kuwait and Saudi Arabia. In another
case—Iran’s claim for damage to rangelands from the pres-
ence of refugees—the Panel found it more appropriate to use
the price of fodder to calculate an award rather than the value
that Iran derived from lost ecological services.

Payne, supra note 43, ¶ 8 (footnotes omitted) (quoting UNCC, Re-
port and Recommendations Made by the Panel of Commissioners
Concerning the Fifth Installment of “F4” Claims, U.N. Doc S/AC
26/2005/10 (June 30, 2005)).

45. Cymie R. Payne, Environmental Damage at the United Nations
Compensation Commission 4 (unpublished manuscript, on file
with author).

46. U.N. Int’l Law Comm’n, Report of the International Law Commis-
sion on the Work of Its 53d Session, cmt. art. 36, at 252, ¶ 15, U.N.
Doc. A/56/10 (2001).
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Within domestic law, the most successful compensation
mechanism focuses on cleanup expenses and harm to natu-
ral resources. Pursuant to the Comprehensive Environmen-
tal Response, Compensation, and Liability Act of 1980
(CERCLA),48 responsible parties, such as waste site own-
ers, operators, or waste transporters, can be liable for injury
to, destruction of, or loss of natural resources resulting from
releases of hazardous waste.49 The scope of this liability in-
cludes the reasonable cost of assessing such injury, destruc-
tion, or loss.50 Section 101(16) of CERCLAdefines “natural
resources” to mean

land, fish, wildlife, biota, air, water, ground water, drink-
ing water supplies, and other such resources belonging
to, managed by, held in trust by, appertaining to, or other-
wise controlled by the United States (including the re-
sources of the fishery conservation zone established by
the Magnuson-Stevens Fishery Conservation and Man-
agement Act), any State or local government, any for-
eign government, any Indian tribe, or, if such resources
are subject to a trust restriction on alienation, any mem-
ber of an Indian tribe.51

Under §107(f) of CERCLA, compensation for injury to
natural resources is payable to the following entities: the
U.S. government, any state for resources “within the State or
belonging to, managed by, controlled by, or appertaining to
such State,” and any Indian tribe in specified situations.52

The statute creates no private cause of action for natural re-
source damage. Authority to sue is vested in the presi-
dent—when suing on behalf of the United States—or in the
“authorized representative of any State,” who “shall act on
behalf of the public as trustee of such natural resources.”53

Sums recovered must be retained by the trustee “for use only
to restore, replace, or acquire the equivalent of” the natural
resources injured, destroyed, or lost.54

CERCLA provides compensation for injury to an impor-
tant but limited category of natural resources. Section
101(16) speaks of resources “belonging to, managed by,
held in trust by, appertaining to, or otherwise controlled by”
the government.55 This language seems to encompass not
only resources owned by a government, but also those sub-
ject to the “public trust,” such as navigable waters, wetlands,
and parklands.56

The CERCLA regulations are echoed by a separate legal
scheme relating to oil spills. The Oil Pollution Act of 1990

provides that the measure of natural resource damages is:
“(A) the cost of restoring, rehabilitating, replacing, or ac-
quiring the equivalent of, the damaged natural resources;
(B) the diminution in value of those natural resources
pending restoration; plus (C) the reasonable cost of as-
sessing those damages.”57 These costs are to be assessed
with respect to restoration plans, which are to be promul-
gated by federal or state trustees.58 Double recoveries
are precluded.59 The president must issue damage as-
sessment regulations, and, pursuant to those regula-
tions, a rebuttable presumption of correctness applies to
damage determinations.60

Another fairly natural analogy to climate change liability
can be found in tort law. The prevailing approach to medi-
cal monitoring is illustrated by In re Paoli Railroad Yard
PCB Litigation.61 The U.S. Court of Appeals for the Third
Circuit held that a medical monitoring claimant must prove
four elements:

1. Plaintiff was significantly exposed to a proven
hazardous substance through the negligent actions
of the defendant.

2. As a proximate result of exposure, plaintiff
suffers a significantly increased risk of contracting
a serious latent disease.

3. That increased risk makes periodic diagnostic
medical examinations reasonably necessary.

4. Monitoring and testing procedures exist
which make the early detection and treatment of the
disease possible and beneficial.62

In most medical monitoring cases, “litigants pursued or
courts awarded the traditional common-law lump sum of
monetary damages.”63 In a few toxic exposure cases, how-
ever, litigants have requested, or courts have expressed their
preference, that the defendant “pay the expenses [of medical
surveillance] on a periodic basis out of a court-supervised
trust fund or similar mechanism.”64 Medical monitoring
seems analogous to compensating for the costs of reason-
able adaptation efforts, which like monitoring are intended
as precautions against foreseeable harm caused by the party
that created the risk.

Another problem in toxic tort litigation is establishing a
link between a specific defendant and the release of the sub-
stance. For example, many hazardous waste generators may
have shipped similar materials to the site in question. Estab-
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48. Pub. L. No. 96-510, 94 Stat. 2767, amended by Superfund Amend-
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61. 916 F.2d 829, 21 ELR 20184 (3d Cir. 1990).
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ment of Future Medical Surveillance Expenses in Toxic Exposure
Litigation, 43 Hastings L.J. 661, 665 (1992) (footnotes omitted).

64. Id. at 666. The leading case on medical surveillance is Ayers v. Town-
ship of Jackson, which held that “the cost of medical surveillance is a
compensable item of damages . . . where such surveillance to moni-
tor the effect of exposure to toxic chemicals is reasonable and neces-
sary.” 525 A.2d 287, 312, 17 ELR 20858 (N.J. 1987). For a case re-
jecting a cause of action for medical monitoring, see Hinton ex rel.
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sence of a manifest physical injury or illness.” 813 So. 2d 827, 828
(Ala. 2001).
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lishing ownership of the leaked containers or the quantities
they leaked may be quite difficult. A similar issue can arise
in products liability cases. In Sindell v. Abbott Labora-
tories,65 the plaintiff’s mother was administered the drug di-
ethylstilbestrol (DES) during pregnancy. Although DES
was, at that time, routinely given to prevent miscarriage, it is
now known to cause a rare form of cancer in some daughters
of women who took the drug. After developing that cancer,
the plaintiff in Sindell sued 11 of the more than 200 manu-
facturers of DES.66 Although the plaintiff was unable to
identify the manufacturer of the particular DES product that
her mother took, the court held that she had stated a cause of
action against manufacturers of the drug that all used an
identical formula.67 Resting this holding on a broad social
policy, the court noted that the defendants were “better able
to bear the cost of injury resulting from the manufacture of a
defective product.”68 The Sindell court then adopted a novel
theory of liability by making each defendant liable for a
share of the plaintiff’s damages, based on the particular de-
fendant’s share of the DES market.69 Sindell has been fol-
lowed by a number of other courts, with some variations.70 It
is obviously impossible to link any specific GHG emissions
with any specific injury from a particular company or gov-
ernmental entity due to the cumulative nature of the GHG
effect. Thus, some form of Sindell-like apportionment
seems to be the only workable solution to allocate financial
responsibility among a wise variety of responsible parties,
although this approach may draw considerable dispute
about where to draw the compensatory line.

None of these analogies can be considered more than sug-
gestive. They do, however, show that it is possible to design
compensation systems for major environmental harms if we
have the desire to do so. In the next section, we consider
some forms that a climate compensation scheme might take.

D. Implementing the Scheme

There is a natural tendency to fine-tune the system in order
to come as close as possible to the optimum level of com-
pensation. This is probably a mistake. We should not try to
create a perfect system. Determining exactly the right level
of compensation in every case would be extremely expen-
sive and time-consuming. It would eat up expertise that
could be more usefully employed to design mitigation and
adaptation measures. It would also probably delay compen-
sation to the point of diminishing its value to victims. It is
better to have a rough system of compensation that provides
at least partial justice and operates efficiently.

An ex ante approach delivers compensation earlier, more
efficiently, and with less uncertainty. The compensation
scheme should emphasize remedial measures such as moni-
toring, protecting, restoring, or providing substitutes for ex-
isting resources. There is precedent for such ex ante mea-
sures of damages in U.S. laws governing oil spills and haz-

ardous waste releases. Emitter agreements to grant remedial
measures or changes by tax benefits, subsidies, or litigation
settlements are also beneficial. However, an ex post system
similar to toxic tort compensation is unmanageable and un-
workable, because damages imposed after the resulting
harm has occurred are among the hardest to prove. The sys-
tem should involve restricting the class of compensable
harms and carefully designing payment mechanisms—such
as an agreed-upon hierarchy of injuries—in order to effi-
ciently manage compensation and distribute damages only
to the most likely victims. Of course, the system must rely
upon the assumption of full information, where cases are
identified by actual present harm.

Such a scheme could be implemented in many institu-
tional forms. It could be the basis for liability determina-
tions by domestic courts or international tribunals. Alterna-
tively, an administrative compensation scheme might be
used. Or the system could be given a more voluntary dimen-
sion. Emitters might voluntarily agree to finance grants for
remedial measures (perhaps as settlement of litigation or
with the encouragement of tax benefits or subsidies).

The problem of allocating responsibility among emitters
presents serious difficulties. I have argued elsewhere that al-
location should be based on the following principles.71 First,
cost apportionments should be based on “excess” emis-
sions—that is, emissions that would have been eliminated
through imposition of an optimum carbon tax—determined
to whatever limited degree of precision is feasible. Second,
the climate change costs at any given time should be allo-
cated on the basis of an emitter’s current share of total atmo-
spheric loadings at that time (meaning the use of average
rather than marginal harm, and of historic rather than current
emissions). To minimize risks due to future insolvencies,
emitters should also be required to purchase insurance cov-
ering their projected future share of costs. All of these issues
warrant further, more detailed investigation; the principles
that I have outlined are merely meant to be starting points
for consideration.

The difficulties of establishing any compensation system
at all are formidable. It is better to begin with something un-
ambitious and manageable than to aim for a possibly unat-
tainable ideal. My proposal involves a very large amount of
money. Diverting massive financial resources to compensa-
tion might leave too little for adaptation or mitigation. I am
also very much aware that there are powerful political and
economic forces on the side of the emitters of GHGs. Never-
theless, there is still hope that we can make the emitters ac-
cept some responsibility for the harm they have done.

III. Conclusion

In conclusion, I want to emphasize that climate change is al-
ready happening and that many people around the world
will be harmed by sea-level rise and other effects. In my
view, the companies and countries that caused this problem
have a moral responsibility to help the victims of climate
change. Not everyone will agree with this moral argument,
but I believe that in time the world will come to view com-
pensation as a requirement of justice.

The problem of providing compensation is very complex.
We cannot possibly provide compensation for all harm re-
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sulting from climate change. Also, we cannot precisely
measure the share of responsibility of each source of GHGs.
But we can create a system that will provide compensation
for at least some of the harms. It is better to have some jus-
tice, even if it is not complete, rather than having no justice.

Of course, compensating the victims is not the only prob-
lem posed by climate change. It is even more important to
control the causes of climate change. Otherwise, our chil-
dren and our grandchildren may live in a world that is irre-
versibly damaged in many ways. I believe that we can stop
causing climate change at a reasonable cost by making sen-

sible use of existing technologies and by investing in creat-
ing new technologies. But that is a subject for another time.

Even after we reduce our emissions, the scientists say that
climate change and its impacts will be with us for the fore-
seeable future. Thus, reducing emissions through agree-
ments like the Kyoto Protocol will not eliminate all harm.
The question of who should pay for the harm remains. I am
trying to make only a very small point: not all of the cost
should be paid by the individuals and countries that suffer
the harm. Some of the cost, I contend, should be paid by the
businesses and countries that caused the harm.
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