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Climate Change and the Endangered Species 
Act: The Difficulty of Proving Causation 

Matthew Gerhart∗ 
 
It is likely that environmental groups will view the Endangered Species 

Act as a legal tool for forcing action on climate change. This Comment 
examines the standard for proving causation under section 7 and section 9 of 
the ESA, and analyzes potential barriers to proving that an entity has violated 
section 7 or section 9 by contributing to climatic changes that harm a listed 
species. 

Plaintiffs face two hurdles under section 7. Given the current models of 
climate change, defendants have ample evidence to argue that the present 
concentration of greenhouse gases is such that climate change will occur for 
many years. As a result, defendants can argue that past actions, not present 
actions, cause climate change. Furthermore, a defendant can argue that the 
emissions from a proposed action do not contribute significantly to climate 
change, and thus do not result in jeopardy. 

Proving causation under section 9 is also problematic. First, the sheer 
number of sources of greenhouse gas emissions poses a problem because of the 
traditional requirement that an entity be liable for harm only if its conduct is a 
substantial factor in bringing about the harm. Further, the persistence of 
greenhouse gas emissions in the atmosphere makes it even more difficult to 
establish that any given emitter’s emissions are a substantial factor in causing 
climate change harm. Third, it is nearly impossible to trace the lifecycle of 
greenhouse gas emissions from a particular source, which renders it virtually 
impossible to trace particular emissions to particular climate change harms. 

Despite these obstacles, and in the aftermath of Massachusetts v. EPA, a 
plaintiff may still be able to make a reasonable argument that an action causes 
harm to a listed species. The question remains, however—how much 
greenhouse gas emissions are enough to satisfy a court’s legal standard for 
causation under the ESA? 
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INTRODUCTION 

In recent years, the Fish and Wildlife Service (FWS) and the National 
Marine Fisheries Service (NMFS) have received several petitions to list species 
under the Endangered Species Act (the ESA) based on the impacts of climate 
change. In 2006, NMFS listed two species of coral as threatened, due in large 
part to the effects of climate change on the oceans where the corals exist.1 In 
2007, FWS announced that it would receive public comments on a petition to 
list several penguin species under the ESA.2 In a more highly publicized 
decision, FWS proposed to list the polar bear as a threatened species.3 That 
proposal followed in the wake of several studies that found that increased 

 
 1. Endangered and Threatened Species: Final Listing Determinations for Elkhorn Coral and 
Staghorn Coral, 71 Fed. Reg. 26852 (May 9, 2006) (to be codified at 50 C.F.R. pt. 223). NMFS 
identified eleven “stressors” which threaten the survival of elkhorn and staghorn coral; increased sea 
temperatures, an increase in the acidity of oceans, and a rise in sea level are three of the eleven factors. 
Id. at 26,857–58. 
 2. Endangered and Threatened Wildlife and Plants; 90-Day Finding on a Petition to List 12 
Penguin Species as Threatened or Endangered under the Endangered Species Act, 72 Fed. Reg. 37,695 
(Dep’t of Interior July 11, 2007) (to be codified at 50 C.F.R. pt. 17). 
 3. 50 C.F.R. § 17 (2008). 
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temperatures have reduced the extent of seasonal pack ice, which has reduced 
the availability of seals, polar bears’ main food source.4 

Once FWS lists a species, it is only a matter of time before an 
environmental group files suit under the ESA to stop a project on the basis that 
greenhouse gas emissions harm a listed species. Frustrated at the federal 
government’s refusal to regulate greenhouse gas emissions, states and 
environmental groups have increasingly resorted to litigation to force 
legislative action; states and environmentalists have already tried to use the 
Clean Air Act, the National Environmental Policy Act, and common law to 
address the impacts of climate change.5 Undoubtedly, environmental groups 
will also view the ESA as a legal tool for forcing action on climate change. 
This was confirmed when the policy director at the Center for Biological 
Diversity, which filed petitions to list the staghorn and elkhorn coral (and the 
polar bear), stated, “We think this victory on coral critical habitat actually 
moves the entire Endangered Species Act onto a firm legal foundation for 
challenging global-warming pollution.”6 

How will climate change affect the workings of the Endangered Species 
Act? In some respects, the ESA will continue to function as it has for over 
thirty years. For example, suppose that FWS lists the polar bear as threatened 
and a private individual were to hunt a polar bear. Section 9 of the ESA would 
apply, and the individual would be guilty of a prohibited “take.” If the federal 
government proposed oil drilling in polar bear habitat, and FWS concluded that 
the oil drilling would likely jeopardize the survival of polar bears as a species, 
section 7 would prohibit the federal government from going forward with the 
project. 

The analysis becomes more complex, however, when the threat to the 
polar bear comes not from these traditional activities but from climate change 
and the greenhouse gas emissions that cause it. Suppose that a federal agency is 
involved in a project to build a coal-fired power plant in Ohio. Would section 7 
of the ESA require the federal government to analyze the impacts of the coal 
plant on the survival and recovery of the polar bear species? Could a plaintiff 
argue that a coal plant in Ohio has violated section 9 by releasing carbon 
dioxide, which contributes to global warming, which causes disappearance of 
the sea ice, which caused a particular polar bear to drown in open water? 

In the following Comment, I attempt to answer these questions by 
analyzing causation under sections 7 and 9 of the Endangered Species Act. Part 

 
 4. See, e.g., Ian Stirling et al., Long-Term Trends in the Population Ecology of Polar Bears in 
Western Hudson Bay in Relation to Climatic Change, 52 ARCTIC 294 (1999). 
 5. See Massachusetts v. EPA, 549 U.S. 497 (2007) (Clean Air Act); Friends of the Earth, Inc. v. 
Mosbacher, 488 F. Supp. 2d 889 (N.D. Cal. 2007) (NEPA); Connecticut v. Am. Elec. Power Co., 406 F. 
Supp. 2d 265 (S.D.N.Y. 2005) (federal and state common law); California v. Gen. Motors Corp., No. 
C06-05755, 2007 U.S. Dist. LEXIS 68547 (N.D. Cal. Sept. 17, 2007) (federal and state common law). 
 6. Mark Clayton, New Tool to Fight Global Warming: Endangered Species Act?, Christian 
Science Monitor, Sept. 7, 2007, at 3. 
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I provides a brief overview of the ESA. Part II examines causation under 
section 7 of the ESA. Part III analyzes causation under section 9 of the ESA. In 
each section, I discuss the considerable barriers a plaintiff in a climate change 
case will face in meeting the causation requirements of the ESA. 

This Comment does not discuss how the final rule on consultation under 
the ESA issued in December 2008 may affect these issues.7 

I. AN OVERVIEW OF THE ENDANGERED SPECIES ACT 

Congress enacted the Endangered Species Act in 1973,8 declaring that its 
purpose was to “provide a means whereby the ecosystems upon which 
endangered species and threatened species depend may be conserved” and “to 
provide a program for the conservation of such endangered species and 
threatened species.”9 The ESA attempts to prevent species from going extinct 
through the following mechanisms. 

First, FWS or NMFS lists a species as “threatened” or “endangered” under 
the ESA.10 The ESA provides two main protections for listed species. Section 7 
of the ESA requires all federal agencies to consult with FWS or NMFS to 
ensure that no agency action jeopardizes the survival or recovery of a listed 
species.11 Section 9 of the ESA prohibits any person (not just federal agencies) 
from “taking” a listed species.12 In addition to listing the species for purposes 
of protection, FWS or NMFS must designate critical habitat for the species and 
formulate a recovery plan13 in order to increase the numbers of the species to a 
point where it can remove the species from the list.14 
 
 7. See Department of the Interior, Department of Commerce, Interagency Cooperation under the 
Endangered Species Act, 73 Fed. Reg. 76,272 (Dec. 16, 2008). The outgoing Bush administration took 
care to publish the final rule in the Federal Register early enough to ensure that it would become 
effective prior to President Barack Obama’s first day in office. The rule became effective on January 15, 
2009. This Comment does not discuss the potential impacts of the rule or the prospects for reversing the 
rule through regulatory, legislative, or judicial means. 
 8. Endangered Species Act of 1973, Pub. L. No. 93-205, 87 Stat. 884 (codified at 16 U.S.C. §§ 
1531–1544) (2006). 
 9. 16 U.S.C. § 1531 (2006). 
 10. The agency must make the listing determination “solely on the basis of the best scientific and 
commercial data available.” Id. § 1533(b)(1)(A). In deciding whether to list a species, the agency must 
consider five factors: “the present or threatened destruction, modification, or curtailment of its habitat or 
range; overutilization for commercial, recreational, scientific, or educational purposes; disease or 
predation; the inadequacy of existing regulatory mechanisms; or other natural or manmade factors 
affecting its continued existence.” Id. §§ 1533(a)(1)(A)–(E). A species is “endangered” if it is “in danger 
of extinction throughout all or a significant portion of its range.” Id. § 1532(6). A species is “threatened” 
if it “is likely to become an endangered species within the foreseeable future throughout all or a 
significant portion of its range.” Id. § 1532(20). 
 11. Id. § 1536(a)(2). 
 12. Id. § 1538. 
 13. “Critical habitat” is the area occupied by the species at the time of listing which is “essential to 
the conservation of the species,” as well as areas not occupied by the species at the time of listing but 
which are essential to its conservation. Id. §§ 1532 (5)(A)(i)–(ii). To the maximum extent practicable, 
critical habitat should be designated at the time a species is listed. Id. § 1533(a)(3)(A)(i). FWS or NMFS 
may decline to designate critical habitat if they determine that it is not “prudent,” for one of two reasons: 
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This Comment does not attempt to grapple with all of the ways in which 
climate change will affect the workings of the Endangered Species Act. 
Instead, I will focus on sections 7 and 9 of the ESA. 

II. SECTION 7 OF THE ENDANGERED SPECIES ACT 

Section 7 of the ESA requires every federal agency to “insure that any 
action authorized, funded or carried out by such agency . . . is not likely to 
jeopardize the continued existence of any endangered species or threatened 
species or result in the destruction or adverse modification of habitat of such 
species.”15 Section 7 applies only to federal agency actions and private actions 
that have some federal nexus.16 

To comply with section 7, the federal agency must first request 
information from FWS or NMFS (the “consulting agency”) as to whether any 
listed species, or candidate species,17 exists in the area of the proposed agency 
action.18 Using the “best scientific and commercial data available,” the 
consulting agency decides whether endangered, threatened, or candidate 
species exist in the area.19 If it concludes that such a species is present, the 
action agency must conduct a biological assessment to determine whether the 
species is “likely to be affected by” the proposed action.20 

Furthermore, if the action agency concludes that the proposed action is 
likely to affect an endangered or threatened species, it must begin formal 
consultation with FWS or NMFS.21 The consulting agency then provides the 
action agency with a written biological opinion describing how the proposed 
agency action will affect the species and its critical habitat.22 The biological 
opinion answers two critical questions: (1) will the agency action “jeopardize 
the continued existence” of an endangered species or threatened species?23 and 

 
designating critical habitat would increase the threat to the species by increasing human taking of the 
species; or designating critical habitat would not help the species. 50 C.F.R. § 424.12(a)(1)(i)–(ii) 
(2008). 
 14. 16 U.S.C. § 1533(f)(1) (2006); 50 C.F.R. § 402.02 (2008). Unless FWS or NMFS determines 
that a recovery plan will not “promote the conservation of the species,” the Secretary must develop 
“recovery plans” for endangered and threatened species. 16 U.S.C. § 1533(f)(1). 
 15. Id. § 1536(a)(2). 
 16. Section 7 directs “each Federal agency” to ensure that its actions do not jeopardize the 
continued existence of a listed species or adversely modify the habitat of a listed species. Id. § 
1536(a)(2). This command does not apply to purely private actions. 
 17. Candidate species are species that are being considered for listing under the ESA. See 
Endangered and Threatened Species; Revision of Species of Concern List, Candidate Species Definition, 
and Candidate Species List, 71 Fed. Reg. 61,022 (Oct. 17, 2006). 
 18. 16 U.S.C. § 1536(c)(1) (2006). 
 19. Id. 
 20. Id. 
 21. Id. § 1536(a)(2). 
 22. Id. § 1536(b)(3)(A). 
 23. 16 U.S.C. § 1536(a)(2). 
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(2) will the agency action “result in the destruction or adverse modification of 
habitat” of endangered or threatened species?24 

FWS and NMFS have promulgated joint regulations that define 
“jeopardize” to mean “an action that reasonably would be expected, directly or 
indirectly, to reduce appreciably the likelihood of both the survival and 
recovery of a listed species in the wild by reducing the reproduction, numbers, 
or distribution of that species.”25 The joint FWS and NMFS regulations define 
“adverse modification” as 

a direct or indirect alteration that appreciably diminishes the value of 
critical habitat for both the survival and recovery of a listed species. Such 
alterations include, but are not limited to, alterations adversely modifying 
any of those physical or biological features that were the basis for 
determining the habitat to be critical.26 
A finding of jeopardy or adverse modification means that the project 

cannot go forward as proposed. If the biological opinion concludes that the 
proposed action will either jeopardize the continued existence of the species, or 
result in adverse modification of its habitat, the Secretary27 suggests reasonable 
and prudent alternatives that would not result in jeopardy or adverse 
modification.28 To comply with section 7, the reasonable and prudent 
alternative need only avoid jeopardy; the alternative does not have to be that 
which would best protect the species.29 If, on the other hand, the biological 
opinion concludes that the action will not cause jeopardy or adverse 
modification, the agency deems its impact on the species “incidental” and the 
agency action can proceed without violating section 7.30 

A. Climate Change, Section 7, and Causation 

Section 7 prohibits agencies from taking actions that would jeopardize the 
survival of a listed species or result in the adverse modification of habitat of a 
listed species. What matters for section 7 purposes is the impact of the agency 
action on the species as a whole—not the harm to individual organisms. To 
take the example of polar bears, a valid section 7 claim would need to show 
that an agency action harmed not just one or two polar bears, but jeopardized 
polar bears as a species. 

Thus, in order to apply section 7 to a climate change case, a plaintiff 
would need to prove two causation elements. First, the plaintiff would need to 

 
 24. Id. 
 25. 50 C.F.R. § 402.02 (2008). 
 26. Id. 
 27. “Secretary” refers to the Secretary of the Interior or the Secretary of Commerce, depending on 
whether FWS or NMFS is involved. 
 28. 16 U.S.C. § 1536(b)(3)(A) (2006). 
 29. Sw. Ctr. for Biological Diversity v. U.S. Bureau of Reclamation, 143 F.3d 515, 523 (9th Cir. 
1998). 
 30. 16 U.S.C. §§ 1536(b)(4)(A)–(B). 
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demonstrate that climate change causes harm to the survival or recovery of a 
species, rather than harm to merely a few organisms. Second, the plaintiff 
would need to show that the specific agency action at issue causes jeopardy or 
adverse modification. For climate change, this means showing that a particular 
agency action causes climate change. 

Plaintiffs will likely have little difficulty establishing that climate change 
threatens the survival or recovery of a listed species.31 NMFS, by listing the 
elkhorn and staghorn corals as threatened, has already recognized that species 
may warrant listing on the basis of changes caused by climate change.32 FWS, 
in proposing to list the polar bear as threatened, has indicated a similar 
willingness to accept that climate change may imperil the survival of a 
species.33 Given these developments, I proceed under the assumption that there 
is no logical or doctrinal barrier to a plaintiff’s proving that climate change 
threatens the survival or recovery of a species. I do not suggest that this will be 
easy to prove, but the problem is an evidentiary one, not a doctrinal one. 

Even if a plaintiff can prove that climate change jeopardizes a listed 
species, can a plaintiff prove that a specific agency action causes climate 
change? Answering this question requires an understanding of the case law 
concerning causation under section 7. Two causation issues that arise in the 
case law are particularly relevant to climate change. First, when a federal 
agency proposes an action, how far must it look to determine the impacts of the 
proposed action? Under the ESA, this inquiry is resolved through the “action 
area.” Second, what is the baseline against which the incremental impact of a 
proposed action is measured? Under the ESA, this issue is addressed through 
the “environmental baseline.” The legal definitions of the “action area” and the 
“environmental baseline” illustrate the challenges plaintiffs will face in proving 
that an agency action impacted a species via climate change. 

B. Action Area 

A significant causation obstacle in a climate change case is that the effects 
of greenhouse gas emissions may appear in places far removed from the source 
of the emissions. To return to the polar bear example, emissions in the lower 
forty-eight states affect polar bears in Alaska. Assuming polar bears were listed 

 
 31. The literature on the impacts of climate change on the viability of species is vast and growing 
more so. See, e.g., Camille Parmesan, Ecological and Evolutionary Response to Recent Climate Change, 
37 ANN. REV. OF ECOLOGY, EVOLUTION AND SYSTEMATICS 637 (2006) (reviewing the kinds of impacts 
that climate change is having on species); Robert J. Wilson et al., Changes to the Elevational Limits and 
Extent of Species Ranges Associated with Climate Change, 8 ECOLOGY LETTERS 1138 (2005) 
(discussing changes in the distribution of butterflies as a result of climate change); Erik A. Beever et al., 
Patterns of Apparent Extirpation Among Isolated Populations of Pikas (Ochotona princeps) in the Great 
Basin, 84 J. MAMMOLOGY 37 (2003) (finding that climate change has reduced the distribution of pikas); 
Stirling, supra note 4 (discussing the impact of climate change on polar bears in Hudson Bay). 
 32. See supra note 1. 
 33. See supra note 2. 
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as threatened, would a federal action that would lead to greenhouse gas 
emissions in California require an assessment of the potential impacts on polar 
bears in Alaska under section 7? 

Courts have addressed this issue, in part, through the concept of “action 
area,” which is the area in which a federal agency must assess the impacts of its 
proposed action. Courts have upheld the joint NMFS and FWS regulations that 
define “action area” as “all areas to be affected directly or indirectly by the 
Federal action and not merely the immediate area involved in the action.”34 The 
federal agency must analyze the effects of its proposed action on the listed 
species even if those impacts occur on lands not owned and managed by the 
agency.35 However, courts have held that the “action area” does not  
necessarily include the species’ entire habitat; it includes only those areas in 
which the proposed federal action will have an effect on the species.36 

Two cases illustrate the legal requirements for defining an “action area.” 
In Defenders of Wildlife v. Babbitt, plaintiffs challenged the biological opinions 
of several federal agencies’ actions that could affect the endangered Sonoran 
pronghorn.37 The National Park Service (NPS) and Bureau of Land 
Management argued that they needed to analyze the impacts of their proposed 
actions only in the immediate area of the action, and did not need to consider 
impacts on lands they did not manage.38 NPS argued that for its proposed 
activities in Organ Pipe Cactus National Monument, the Service needed to 
analyze only the impacts on the pronghorn within the monument.39 

Evidence in NPS’s Biological Opinion, however, indicated that a road 
running through the monument could prevent pronghorn from traveling through 
it, and thereby sever the pronghorn into two populations, one east of the 
monument, and one west.40 Thus, the evidence suggested that NPS’s proposed 
federal actions within the monument would have effects on pronghorn outside 
of it. As a result, the court held that the regulations prohibit the agency from 
limiting the action area to the park.41 
 
 34. For the joint NMFS and FWS regulations, see 50 C.F.R. § 402.02 (2008). For cases upholding 
the regulations, see, for example, Native Ecosystems Council v. Dombeck, 304 F.3d 886 (9th Cir. 2002). 
 35. Defenders of Wildlife v. Babbitt, 130 F. Supp. 2d 121, 128–29 (D.D.C. 2001). 
 36. Oceana, Inc. v. Evans, 384 F. Supp. 2d 203, 229 (D.D.C. 2005). In Oceana, plaintiffs 
challenged a Biological Opinion by NMFS that concluded that amendments to a Fishery Management 
Plan for the scallop fishery would not result in jeopardy to loggerhead sea turtles. Id. at 228. In its 
Biological Opinion, NMFS confined its analysis to the area in which the scallop fishery operates. Id. 
Plaintiffs claimed that this analysis was unduly narrow and failed to consider impacts throughout the 
turtles’ entire range, including impacts from sources other than the scallop fishery. Id. The court upheld 
the action area in the Biological Opinion, since there was no evidence in the record that the scallop 
fishery had indirect effects on sea turtles which were outside the area in which the scallop fishery 
operated. Id. at 228–29. 
 37. Defenders of Wildlife v. Babbitt, 130 F. Supp. 2d at 122. The federal agency defendants 
included, among others, the National Park Service and the Bureau of Land Management. 
 38. Id. at 129. 
 39. Id. at 129 n.10. 
 40. Id. 
 41. Defenders of Wildlife v. Babbitt, 130 F. Supp. 2d 121, 129 n.10 (D.D.C. 2001). 
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In Native Ecosystems Council v. Dombeck, two environmental groups 
sued to stop a timber sale because the U.S. Forest Service (USFS) had failed to 
analyze adequately the impacts of the action on threatened grizzly bears.42 The 
agency action in question was a 226-acre timber sale.43 In the Biological 
Assessment for the timber sale, USFS selected an action area extending 16.5 
miles to the west of the timber sale and 1.5 miles to the east of the boundary of 
the timber sale.44 Plaintiffs claimed that the selection of this action area was 
arbitrary and capricious.45 

The Ninth Circuit asserted that ordinarily an agency is entitled to 
deference in selecting the action area, since the decision involves application of 
scientific expertise.46 USFS failed in this instance, however, to provide any 
evidence that justified its choosing the particular boundaries in question.47 
Accordingly, the court held that USFS had failed to comply with the 
regulations, which required it to construe the action area based on the areas that 
would “actually be affected by the timber sale (by determining, for instance, 
where displaced bears might wander).”48 

Furthermore, the environmental group plaintiffs presented evidence that 
the action area chosen by USFS excluded certain areas in which the proposed 
action would affect grizzly bears.49 The Biological Assessment stated that the 
timber sale would cause grizzly bears to move outside the timber sale, and a 
sheep grazing allotment was just beyond the eastern boundary of the Biological 
Assessment’s action area.50 If the bears moved onto the grazing allotments, 
they faced the risk of being “removed or killed due to conflicts with 
livestock.”51 The court determined that USFS had acted arbitrarily by failing to 
justify its exclusion of the grazing allotment from the action area.52 

C. Action Area and Climate Change 

The concept of the “action area” addresses one causation issue—when an 
entity acts, what is the geographic scope of the effects for which it is 
responsible? The action area answers this question by limiting the effects for 
which the agency is responsible to the geographic area where the agency action 
has direct and indirect effects on the listed species,53 as evidenced by the 

 
 42. Native Ecosystems Council v. Dombeck, 304 F.3d 886, 891 (9th Cir. 2002). 
 43. Id. at 889. 
 44. Id. at 901. 
 45. Id. 
 46. Id. at 902. 
 47. Native Ecosystems Council v. Dombeck, 304 F.3d 886, 902 (9th Cir. 2002). 
 48. Id. 
 49. Id. 
 50. Id. 
 51. Id. 
 52. Native Ecosystems Council v. Dombeck, 304 F.3d 886, 902 (9th Cir. 2002). 
 53. 50 C.F.R. § 402.02 (2008). 
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record,54 even if the impacts occur on lands not owned or managed by the 
action agency.55 To date, the chains of causation in section 7 cases have been 
tightly linked, as far is geography is concerned: a timber sale caused grizzly 
prey to avoid the action area, so the grizzlies moved outside of the area as 
well;56 a road into a national monument restricted the movement of pronghorn 
outside of the monument.57 

Climate change strains the concept of “action area” because the effects of 
greenhouse gas emissions occur around the globe. To return to the polar bear 
example, a potential plaintiff might argue that a federal action related to a 
proposed coal plant in Ohio requires an assessment of the impact that the 
plant’s greenhouse gas emissions will have on polar bears in Alaska. There is 
nothing in existing regulations or case law that would prevent the Ohio coal 
plant’s action area from extending to impacts in Alaska. Based on traditional 
action area requirements, the plaintiff could submit evidence in the record that 
greenhouse gas emissions from other coal plants in Ohio have an indirect effect 
on polar bears in Alaska, and thus the action area should include polar bear 
habitat in Alaska. 

The policy problem with making such an argument is that the action area 
expands exponentially if an agency is required to consider the possible impacts 
of the emissions from the project on all listed species. It may be important that 
courts normally remedy section 7 violations with injunctive relief, and 
monetary damages are simply not available in the ESA context, although civil 
penalties are.58 This may alleviate some of the concerns voiced in a recent 
public nuisance suit, in which a district court declined to impose liability on 
entities for harm from climate change, in part because of the court’s reluctance 
to impose expansive liability.59 However, a prior lawsuit based on the theory 
that harm from climate change is a public nuisance was dismissed as well, even 
though the plaintiffs sought only injunctive relief.60 As a result, it is unclear 

 
 54. Native Ecosystems Council v. Dombeck, 304 F.3d 886, 902–03 (9th Cir. 2002). 
 55. Defenders of Wildlife v. Babbitt, 130 F. Supp. 2d 121, 129 (D.D.C. 2001). 
 56. Native Ecosystems Council, 304 F.3d at 901–03. 
 57. Defenders of Wildlife v. Babbitt, 130 F. Supp. 2d at 129 n.10. 
 58. The ESA authorizes the federal government to enforce the Act through civil penalties, 
injunctive relief, and criminal penalties. 16 U.S.C. §§ 1540(a)–(b) (2006). The ESA permits citizens to 
sue only for injunctive relief; citizens cannot sue under the ESA for civil penalties or damages. Id. § 
1540(g). 
 59. See California v. Gen. Motors Corp, No. C06-05755, 2007 U.S. Dist. LEXIS 68547, at *47–48 
(N.D. Cal. Sept. 17, 2007) (holding that a suit to hold automobile manufacturers liable for damages from 
global warming was a non-justiciable political question, and noting that the plaintiff sought “damages on 
a much larger and unprecedented scale” than traditional public nuisance suits). 
  For an explicit discussion of the role of limiting liability in determining the scope of a 
defendant’s duty to a plaintiff, see Strauss v. Belle Realty Co., 482 N.E.2d 34 (1985) (holding that it is 
still the responsibility of courts, in fixing the orbit of duty, “to limit the legal consequences of wrongs to 
a controllable degree and to protect against crushing exposure to liability” (internal citations omitted)). 
 60. See Connecticut v. Am. Elec. Power Co., 406 F. Supp. 2d 265, 272, 274 (S.D.N.Y. 2005) 
(dismissing the suit for injunctive relief against five power companies as a non-justiciable political 
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whether the absence of a request for money damages in a section 7 suit will 
alleviate the concerns expressed by courts in recent cases seeking relief from 
entities alleged to have contributed to global warming. Even with the limited 
scope of remedies available for section 7 violations, it seems reasonable to 
assume that many courts would hesitate to interpret section 7 as requiring 
federal agencies to consider the impacts of their actions’ emissions on all listed 
species. 

D. The Environmental Baseline 

Once the proper action area is established, the section 7 jeopardy analysis 
attempts to quantify the incremental impact of an agency action upon a listed 
species. The joint regulations require FWS and NMFS, when conducting 
section 7 consultations, to evaluate “the current status of the listed species or 
critical habitat” and “the effects of the action and cumulative effects on the 
listed species or critical habitat.”61 The current status of the species is 
determined through the “environmental baseline,” which is defined in the joint 
regulations as the 

past and present impacts of all Federal, State, or private actions and other 
human activities in the action area, the anticipated impacts of all proposed 
Federal projects in the action area that have already undergone formal or 
early section 7 consultation, and the impact of State or private actions 
which are contemporaneous with the consultation in process.62 

What information is included in the environmental baseline often determines 
whether the agency will find that the action jeopardizes a listed species. 
Likewise, the manner in which the agency measures the project’s effects 
against the environmental baseline can determine the outcome of the jeopardy 
analysis. 

To clarify the use of the environmental baseline in the section 7 jeopardy 
analysis, I will use a hypothetical. Imagine that FWS determines that to survive 
as a species, the northern spotted owl needs a minimum of one hundred mature 
individuals, each of which needs a minimum of one thousand acres of suitable 
habitat.  Assume that at present, there are only eighty owls, some of which have 
access to one thousand acres of habitat, and some of which have access to less 
than one thousand acres of habitat. The species does not have the minimum 
population size and the minimum habitat necessary to survive as a species. 
Consequently, the species is in jeopardy status. 

Given this set of facts, I will work through three scenarios. First, suppose 
that the National Forest Service proposes a timber sale. The timber sale will 
occur in habitat that is not suitable for spotted owls, and will thus have no 
 
question, and noting that the “scope and magnitude of the relief Plaintiffs seek reveals the transcendently 
legislative nature of this litigation”). 
 61. 50 C.F.R. § 402.14 (2008). 
 62. Id. § 402.02. 



4 - GERHART 4/23/2009  9:18:02 AM 

178 ECOLOGY LAW QUARTERLY [Vol. 36:167 

impact on the spotted owl. As a result, the agency action will not jeopardize the 
spotted owl. Note that the spotted owl will still be in jeopardy status, since, 
after the agency action, there will still be only eighty owls, some of which have 
inadequate habitat. Nonetheless, the proposed timber sale will not violate 
section 7, because the agency action has not caused any deterioration in the 
status of the species.63 

In the second scenario, the Forest Service proposes a timber sale and as 
part of the project, the agency proposes to create two thousand acres of habitat 
for spotted owls. After the agency action, the number of spotted owls with one 
thousand acres of suitable habitat will increase, but fewer than one hundred 
owls will have suitable habitat. There will still be too few owls and too little 
habitat to survive as a species. Thus, after the proposed timber sale, the survival 
of the spotted owl will remain jeopardized. Nevertheless, the agency action will 
not violate section 7, because the agency action has not worsened the plight of 
the spotted owl—in fact, it is has improved it.64 

In the third scenario, USFS proposes a timber sale that will destroy five 
thousand acres currently used by spotted owls. In this scenario, it is possible 
that the agency action will violate section 7. Before the proposed action, the 
spotted owl was in jeopardy—the environmental baseline was so poor that the 
spotted owl was already likely to face extinction. Nonetheless, the proposed 
timber sale will violate section 7 if it harms the spotted owl by hastening its 
extinction.65 Very few cases have addressed whether a species must experience 
a threshold quantity of harm to its chance of survival in order to trigger a 
section 7 violation.66 FWS has taken the position that an agency action violates 

 
 63. See Nat’l Wildlife Fed’n v. Nat’l Marine Fisheries Serv., 481 F.3d 1224, 1236 (9th Cir. 2007). 
 64. See id. 
 65. See id. 
 66. Recently, the Ninth Circuit characterized jeopardy as an action that causes “some 
deterioration” or that causes “additional harm”—but did not quantify the requisite amount of harm. Id.; 
see also Am. Rivers v. Nat’l Marine Fisheries Serv., No. 97-36159, 1999 U.S. App. LEXIS 3860, at *12 
(9th Cir. March 8, 1999) (holding that the regulation defining “to jeopardize” as to “appreciably reduce 
the likelihood” of both survival and recovery does not set a quantitative threshold for when an action 
causes jeopardy, and deferring to the agency’s determination of the threshold level of harm that will 
cause jeopardy). See also Forest Guardians v. Veneman, 392 F. Supp. 2d 1082 (D. Ariz. 2005). In 
Forest Guardians, the Forest Service proposed to renew grazing permits in areas used as habitat by two 
threatened species of fish. Id. at 1087. FWS issued Biological Opinions concluding that no jeopardy 
would result to the fish, even though the proposed grazing would “adversely affect the survival and 
recovery” of the fish and “some degradation will continue.” Id. at 1088. FWS justified this conclusion 
based on its interpretation of its regulations, which define “to jeopardize” as to “reduce appreciably” the 
likelihood of both survival and recovery. Id. at 1091–92. FWS interpreted “appreciably” to mean 
“considerably” or “significantly.” Id. Thus, according to FWS, an action that results in some harm, but 
not significant harm, to a species’ chance of survival does not jeopardize the species. Id. at 1092. 
Deferring to the agency’s interpretation of its own regulation, the court upheld the agency’s conclusion 
that the predicted harm to the fish would not result in jeopardy. Id. 
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section 7 only if it produces a significant adverse effect on a species’ chance of 
survival.67 

These three scenarios illustrate two critical aspects of the jeopardy 
analysis. First, the jeopardy analysis requires the agency to assess the effects of 
the action once those effects are added to the environmental baseline. A 
biological opinion cannot simply mention the environmental baseline and then 
analyze the impacts of the action independently from the species’ actual 
baseline status.68 Second, the jeopardy analysis looks only at the incremental 
impact of the agency action, when that impact is added to the environmental 
baseline. The jeopardy analysis does not require an agency to combine all 
impacts to make an aggregate jeopardy determination.69 Nonetheless, a 
degraded environmental baseline makes a jeopardy finding more likely.70 

National Wildlife Federation v. National Marine Fisheries Service 
provides a useful summary of the role of the environmental baseline in the 
section 7 jeopardy analysis.71 The National Wildlife Federation sued NMFS 
based on its 2004 Biological Opinion, which concluded that operation of dams 
and related facilities of the Federal Columbia River Power System would not 
jeopardize thirteen species of salmon.72 

To determine whether the proposed action would jeopardize the salmon, 
NMFS measured the baseline conditions and then estimated the effects of the 
proposed agency action. NMFS then compared the effects of the agency action 
to the baseline conditions; since the effects of the action were no worse than the 
baseline conditions, NMFS concluded that the proposed action would not 
jeopardize the salmon.73 NMFS contended that to conclude otherwise would 
expand the meaning of “agency action” to include preexisting harms to the 
species.74 NMFS argued that under such an approach, once baseline conditions 

 
 67. The joint FWS and NMFS handbook for section 7 consultations states that harm to individuals 
of a listed species results in jeopardy only if it “is likely to result in significant adverse effects 
throughout the species’ range.” NAT’L MARINE FISHERIES SERV. & U.S. FISH & WILDLIFE SERV., 
ENDANGERED SPECIES CONSULTATION HANDBOOK: PROCEDURES FOR CONDUCTING SECTION 7 
CONSULTATIONS AND CONFERENCES 4-34 (March 1998), available at http://www.fws.gov/ 
endangered/consultations/S7HNDBK/s7hndbk.htm (emphasis added). 
 68. Defenders of Wildlife v. Babbitt, 130 F. Supp. 2d 121, 127 (D.D.C. 2001) (holding that 
“[s]imply reciting the activities and impacts that constitute the baseline and then separately addressing 
only the impacts of the particular agency action in isolation is not sufficient” to comply with section 7). 
 69. Defenders of Wildlife v. Norton, No. 99-927, 2003 U.S. Dist. LEXIS 26558, at *20 (D.D.C., 
January 7, 2003) (rejecting the plaintiff’s position that a Biological Opinion must analyze “whether the 
impacts of all of the agencies activities, taken together, are jeopardizing the species”). 
 70. Or. Natural Desert Ass’n v. Lohn, 485 F. Supp. 2d 1190, 1199 (D. Or. 2007) (agreeing with 
NMFS that “[a]n environmental baseline that does not meet the biological requirements of a listed 
species may increase the likelihood that adverse effects of the proposed action will result in jeopardy to 
a listed species or in destruction or adverse modification of a designated critical habitat”). 
 71. Nat’l Wildlife Fed’n v. Nat’l Marine Fisheries Serv., 481 F.3d 1224 (9th Cir. 2007). 
 72. Id. at 1228–29. 
 73. Id. at 1235. 
 74. Id. 
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put a species in jeopardy, any agency action would violate section 7—a scheme 
which the agency found to be untenable.75 

The Ninth Circuit rejected NMFS’s approach, ruling that a biological 
opinion must assess whether the proposed agency action, when added to the 
environmental baseline and cumulative effects of other agency actions, will 
jeopardize the species.76 This does not mean that when baseline conditions 
already place a species in jeopardy, an agency action automatically violates 
section 7: 

Agency action can only “jeopardize” a species’ existence if that agency 
action causes some deterioration in the species’ pre-action condition. . . .  
[A]n agency may not take action that will tip a species from a state of 
precarious survival into a state of likely extinction. Likewise, even where 
baseline conditions already jeopardize a species, an agency may not take 
action that deepens the jeopardy by causing additional harm.77 

Since NMFS failed to incorporate a degraded baseline into the jeopardy 
analysis, and NMFS did not add the action’s effects to the environmental 
baseline, the court held that the biological opinion was legally insufficient.78 

E. Environmental Baseline and Climate Change 

As previously discussed, agency regulations require that a section 7 
consultation result in a biological opinion that calculates an environmental 
baseline, the impacts of the proposed action, and the cumulative effects of other 
actions.79 The agency then adds all of these effects together to determine 
whether the proposed action will cause jeopardy or adverse modification of 
critical habitat. 

This process has interesting implications when the impacts of a proposed 
action are greenhouse gas emissions. An agency, or an industry intervenor, 
could claim that the environmental baseline is a level of greenhouse gas 
emissions that already commits us to warming for at least several decades, if 
not centuries, and thus that any proposed agency action is irrelevant—harmful 
warming will occur anyway. 

Support for this position comes from the Intergovernmental Panel on 
Climate Change (the IPCC), which released its Fourth Assessment Report in 
2007. The report cites models indicating that even if global greenhouse gas 

 
 75. Id. 
 76. Nat’l Wildlife Fed’n v. Nat’l Marine Fisheries Serv., 481 F.3d 1224, 1232 (9th Cir. 2007). 
 77. Id. at 1236. 
 78. Id. at 1235. 
 79. See 50 C.F.R. §§ 402.14(g), 402.02 (2008). Cumulative effects are the “effects of future State 
or private activities, not involving Federal activities, that are reasonably certain to occur” within the 
action area. Id. § 402.02. Past and present effects of state and private actions, as well as federal actions, 
are included in the environmental baseline. I have not addressed the cumulative-effects analysis in a 
separate section because, with respect to climate change, the cumulative-effects analysis raises no 
significant issues that are not already raised by the environmental baseline analysis. 
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emissions were immediately cut to zero, the climate would continue to warm 
over the next several decades.80 Even if the more modest goal of cutting 
emissions to 2000 levels was achieved, the climate would be expected to warm 
by 0.1 degree Celsius each decade for the next two decades.81 

These long-term effects of emissions stem from the rate at which 
greenhouse gases are removed from the atmosphere. Different greenhouse 
gases persist in the atmosphere for different lengths of time. The IPCC report 
expresses the lifetime of a greenhouse gas as the length of time that it takes for 
a gas to reduce to 37 percent of its initial volume.82 The lifetime of methane is 
twelve years, hydrochlorofluorocarbon-22 (a refrigerant) is twelve years, and 
nitrous oxide is 110 years.83 Carbon dioxide has no specific lifetime, but the 
report states that it takes roughly one hundred years to reduce an amount of 
carbon dioxide by half.84 Roughly 20 percent of the amount of carbon dioxide 
emitted remains in the atmosphere for millennia.85 

What is the significance of greenhouse gas lifecycles for calculating the 
environmental baseline in a section 7 suit? It means that an agency could claim 
that the environmental baseline is an amount of greenhouse gases that commits 
us to warming for at least several decades. An agency could then claim that if 
jeopardy will result to the listed species, that jeopardy results from the 
emissions that are already in the atmosphere, rather than from the proposed 
agency action. 

To illustrate, I return to the polar bear example. Imagine that it can be 
determined that an increase in atmospheric and sea temperatures of a certain 
magnitude will reduce the extent of the sea ice which will in turn jeopardize the 
survival of polar bears. While it does not matter what this magnitude is for my 
purposes, assume that it is three degrees Celsius above current temperatures. 
Further, imagine that a defendant can show that the present atmospheric 
concentration of greenhouse gases commits us to a warming of three degrees 
Celsius over the next century, even if emissions are immediately cut to zero. 
Such a defendant could plausibly claim that the proposed action does not 
jeopardize the survival of the polar bear, because the polar bear is already in 
jeopardy due to past emissions. 

Ultimately, then, plaintiffs face two hurdles under section 7. Given the 
current models of climate change, defendants have ample evidence to argue 
 
 80. CONTRIBUTION OF WORKING GROUP I TO THE FOURTH ASSESSMENT REPORT OF THE 
INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, CLIMATE CHANGE 2007: THE PHYSICAL SCIENCE 
BASIS 825 (Susan Salomon et al. eds., 2007), available at http://www.ipcc.ch/pdf/assessment-report/ 
ar4/wg1/ar4-wg1-chapter10.pdf. 
 81. Id. at 12. 
 82. Id. at 824. 
 83. Id. 
 84. Id. 
 85. CONTRIBUTION OF WORKING GROUP I TO THE FOURTH ASSESSMENT REPORT OF THE 
INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, CLIMATE CHANGE 2007: THE PHYSICAL SCIENCE 
BASIS, supra note 80, at 824. 
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that the present concentration of greenhouse gases is such that climate change 
will occur for many years. As a result, defendants can argue that past actions, 
instead of present actions, caused the climate change and consequently caused 
the harm of which the plaintiffs complain. 

Furthermore, a defendant can argue that the emissions from a proposed 
action do not contribute significantly to climate change, and thus do not result 
in jeopardy. In support of this argument, a defendant could point to FWS 
position that only significant adverse impacts to a species’ chance of survival 
violate section 7. This jeopardy analysis hinges on the quantity of harm to a 
species’ chance of survival needed to constitute a section 7 violation. If an 
agency action that causes any deterioration in a species’ baseline condition 
results in jeopardy, then proposed actions that emit virtually any amount of 
greenhouse gases will likely jeopardize a species sensitive to climate change. 
By contrast, if courts uphold the FWS position that only significant adverse 
impacts on a species’ chance of survival violate section 7,86 very few actions 
that emit greenhouse gases will result in jeopardy—since few actions emit 
enough greenhouse gases to have a significant impact on climate change.87 

III. SECTION 9 OF THE ENDANGERED SPECIES ACT 

In Part III, I discuss the principal causation issues that could arise in a 
section 9 case brought based upon harm to species from climate change. First, I 
provide an overview of the section 9 prohibition on “taking” listed species. 
Second, I identify three main problems in proving that an entity’s actions 
caused climate change and thereby caused a prohibited take. Third, I examine 
the legal standard for proving causation under section 9. Fourth, I apply this 
legal standard to the three causation problems I have identified, and ask how a 
court would resolve these causation issues in a section 9 climate change case. 
To answer this question, I rely largely on case law outside of the ESA, since 
there are so few section 9 cases that address causation. 

A. The Section 9 “Take” Prohibition: An Overview 

Along with section 7, section 9 is a critical provision of the Endangered 
Species Act. For endangered fish and wildlife, it is unlawful to “take any such 
species within the U.S. or the territorial sea of the United States” and also 
“upon the high seas.”88 By virtue of FWS regulations, the take prohibition 
extends to threatened species of fish and wildlife, unless a specific regulation 

 
 86. See supra note 62. 
 87. The few courts that have confronted this question have upheld the agency’s interpretation of 
the level of harm needed to violate the jeopardy standard. See supra note 61. But there are so few cases 
in this area that the issue remains unresolved. 
 88. 16 U.S.C. §§ 1538(a)(1)(B)–(C) (2006). Endangered species of plants have fewer protections. 
It is illegal to “remove and reduce to possession” an endangered plant from federal lands, but no such 
prohibition extends to non-federal lands. Id. § 1538(a)(2)(B). 
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provides otherwise.89 NMFS extends the protections of section 9 to threatened 
species of fish and wildlife on a species-by-species basis.90 Unlike section 7, 
which applies only to federal-agency actions, section 9 applies to all private as 
well as governmental actions. 

“Take” is defined by the ESA as “to harass, harm, pursue, hunt, shoot, 
wound, kill, trap, capture, or collect, or to attempt to engage in any such 
conduct.”91 FWS and NMFS have clarified the meaning of “harm” as an “act 
which actually kills or injures wildlife. Such act may include significant habitat 
modification or degradation where it actually kills or injures wildlife by 
significantly impairing essential behavioral patterns, including breeding, 
feeding or sheltering.”92 Since harm includes habitat degradation, section 9 
prohibits harming habitat when doing so injures a listed animal.93 By itself, 
however, habitat degradation is not a prohibited “take.”94 

B. Climate Change Litigation under Section 9: Three Main Issues 

Three aspects of climate change translate into three distinct problems for 
proving causation under section 9. First, a huge number of sources emit 
greenhouse gases at any given time, and each source emits only a small fraction 
of global emissions. The sheer volume of emitters poses a problem because of 
the traditional requirement that an entity be liable for harm only if its conduct is 
a substantial factor in bringing about the harm. 

The persistence of greenhouse gas emissions in the atmosphere is also 
problematic, because any current harm is attributable not only to current 
emitters, but to past emitters as well. Consequently, it is it even more difficult 

 
 89. 50 C.F.R. § 17.31 (2008). 
 90. See id. §§ 223.101–.206. 
 91. 16 U.S.C. § 1532(19). 
 92. 50 C.F.R. § 17.3. 
 93. Babbitt v. Sweet Home Chapter of Cmtys. for a Great Or., 515 U.S. 687, 692, 697 (1995) 
(upholding regulations which define “take” to include “significant habitat modification or degradation 
where it actually kills or injures wildlife”). Since Sweet Home establishes that habitat modification that 
injures an animal violates section 9, Sweet Home means that indirect chains of causation can violate 
section 9. The Palila cases stand for precisely this principle. See Palila v. Haw. Dep’t of Land and 
Natural Res. (Palila I), 639 F.2d 495, 497–98 (9th Cir. 1981) (holding that the Hawaii State 
government’s maintenance of feral sheep and goats violated section 9 because the goats and sheep 
destroyed the trees on which the endangered Palila bird depend); see also Palila v. Haw. Dep’t of Land 
and Natural Res. (Palila II), 852 F.2d 1106, 1110 (9th Cir. 1988) (holding that by allowing mouflon 
sheep to adversely modify the habitat of the Palila bird, the State had violated section 9). Thus, I will not 
address the argument that harm to species from climate change stems from chains of causation too 
attenuated to violate section 9. I believe that the Palila cases and Sweet Home foreclose this argument. 
 94. Ariz. Cattle Growers Ass’n v. U.S. Fish & Wildlife Serv., 273 F.3d 1229, 1238, 1240 (9th Cir. 
2001) (holding that to prove a violation of section 9, the government must prove that habitat 
modification actually kills or injures a member of a listed species); see also Defenders of Wildlife v. 
Bernal, 204 F. 3d 920, 924–25 (9th Cir. 1999) (holding that a school district did not violate section 9 by 
building at a construction site which was within the critical habitat of endangered pygmy owls but not 
actually used by any owls). 
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to establish that any given emitter’s emissions are a substantial factor in 
causing climate change harm. 

Third, it is nearly impossible to trace the lifecycle of greenhouse gas 
emissions from a particular source, which renders it virtually impossible to 
trace particular emissions to particular climate change harms. This aspect of 
greenhouse gas emissions poses a legal problem because of the traditional rule 
that an entity is liable only to the particular person whose injuries the entity 
actually caused. 

Why focus on these three issues?95 The principal reason is that courts have 
highlighted these three issues as obstacles to proving causation in climate 
change cases.96 In particular, all three issues arose in Massachusetts v. EPA.97 
One of the central disputes between the majority and dissent in that case 
concerned whether the failure of the Environmental Protection Agency (EPA) 
to regulate emissions from new motor vehicles produced enough emissions to 
constitute a cause of Massachusetts’s injury—at least for purposes of standing. 
EPA contended “its decision not to regulate greenhouse gas emissions from 

 
 95. These three issues are not an exhaustive list of the causation issues that may arise if a plaintiff 
tries to prove that emissions of greenhouse gases harm a species and thereby violate section 9. Instead of 
attempting to formulate an exhaustive list, I have focused on the causation issues that appear to me to 
pose the greatest barriers to a potential plaintiff. 
  One of the central elements of proximate cause that I do not discuss is foreseeability. Courts 
often frame the causation inquiry in terms of whether the harm inflicted was reasonably foreseeable at 
the time the defendant acted. See, e.g., Judge Benjamin Cardozo’s discussion of foreseeability in 
Palsgraf v. Long Island R.R. Co., 162 N.E. 99 (N.Y. 1928); Judge Learned Hand’s analysis in Sinram v. 
Pennsylvania R.R. Co., 61 F.2d 767 (2d Cir. 1932). A defendant may be liable for negligence, however, 
even if the defendant could not have reasonably foreseen the full extent of the harm or the manner in 
which the harm would occur. See RESTATEMENT (SECOND) OF TORTS § 435(1) (1965). 
  To consider the application of foreseeability in the context of climate change, suppose that a 
plaintiff sues several coal-fired power plants in Ohio for emitting greenhouse gases that are harming 
polar bears in Alaska. The defendants could claim that they could not foresee that burning coal in Ohio 
would harm polar bears in Alaska. I think that such a defense could easily be rebutted. With the state of 
climate science in 2008, it would be difficult for an industrial or governmental entity in the United States 
to claim ignorance of the basic process by which emitting greenhouses gases contributes to climate 
change. A plaintiff would not need to show that a defendant understood the exact manner in which 
climate change would harm polar bears; likewise, the plaintiff need not show that the defendant should 
have known the full extent of the harm. The plaintiff need only show that a reasonable person would 
have known that emitting greenhouse gases would contribute to climate change, and, in turn, harm 
wildlife, including polar bears. Given the present ubiquity of information regarding climate change, I 
believe that it would be easy for a plaintiff to establish that harm from climate change to a species was 
reasonably foreseeable at the time the defendant emitted greenhouse gases. 
  To get a sense of the amount of information concerning climate change, I searched the major 
newspapers database in LexisNexis for articles that mention “climate change” or “global warming.” The 
database contains the records of ninety-four domestic and foreign newspapers. Between January 1, 2008, 
and April 11, 2008, these newspapers ran 12,647 stories containing either the phrase “climate change” or 
“global warming.” That means that on average each newspaper ran 1.3 stories per day that mentioned 
climate change or global warming. I had to divide my search into two-week periods, since Lexis will not 
run a search that returns more than three thousand results. 
 96. See Massachusetts v. EPA, 549 U.S. 497 (2007); California v. Gen. Motors Corp., No. C06-
05755, 2007 U.S. Dist. LEXIS 68547 (N.D. Cal. Sept. 17, 2007). 
 97. 549 U.S. 497 (2007). 
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new motor vehicles contribute[d] so insignificantly to petitioners’ injuries that 
the agency [could not] be haled into federal court to answer for them.”98 Four 
Justices agreed with EPA. Chief Justice Roberts, writing for the dissent, 
pointed out the small role of American auto emissions in worldwide emissions, 
particularly given that the Clean Air Act regulates only emissions from new 
vehicles.99 Roberts characterized these emissions as playing a “bit-part” in 
global emissions.100 According to Roberts, such a small amount of emissions is 
not a legal cause of climate change, and thus cannot be the legal cause of 
Massachusetts’s injury.101 

The majority disagreed. The majority opinion, written by Justice Stevens, 
held that EPA’s refusal to regulate carbon dioxide from automobiles did 
contribute to global warming, because American auto emissions represent a 
significant percentage of worldwide carbon dioxide emissions.102 Stevens cited 
the plaintiffs’ allegation that 6 percent of worldwide carbon dioxide emissions 
are attributable to American automobile emissions.103 This highlights the first 
issue I will discuss—what quantity of greenhouse gas emissions is enough to 
render an entity liable for injuries from climate change? 

The Court in Massachusetts v. EPA also raised the second issue—how the 
persistence of greenhouse gas emissions compounds the problem of identifying 
a single source that contributes significantly to climate change. Chief Justice 
Roberts, writing for the dissent, noted that carbon dioxide emissions remain in 
the atmosphere for “50 to 200 years.”104 Roberts cited this fact105 in support of 
his argument that EPA’s action was responsible for too few emissions to be a 
cause of climate change injuries. Roberts implied that Massachusetts’s injury is 
the result of emissions released over the last two hundred years. Thus, under 
this reasoning, EPA’s fractional responsibility for Massachusetts’s injury is 
even smaller than its fractional share of current, global emissions, because we 
must consider all past emissions of greenhouse gases in the aggregate. 

Chief Justice Roberts’s reasoning has a basis in generally accepted 
scientific models of the lifecycles of greenhouse gases.106 The persistence of 
greenhouse gases in the atmosphere means that the total number of emitters 
who are responsible for climate change increases to include past emitters whose 
 
 98. Id. at 523–24. EPA also contested whether the plaintiffs established that a favorable decision 
would redress their injuries. Id. EPA’s redressability argument stressed that carbon dioxide emissions 
from new motor vehicles in the United States are responsible for only a small percentage of global 
greenhouse gas emissions. Id. Furthermore, according to EPA, increases in emissions from developing 
countries would offset any reduction in carbon dioxide emissions from the United States. Id. 
 99. Id. at 542–43. 
 100. Id. at 544. 
 101. Massachusetts v. EPA, 549 U.S. 497, 544 (2007). 
 102. Id. at 524–25. 
 103. Id. at 523–24. 
 104. Id. at 542–43. 
 105. Roberts is somewhat imprecise in his characterization of the length of time that carbon dioxide 
remains in the atmosphere, but his general point is sound. See supra Part.II.E. 
 106. See discussion supra Part II.E. 
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greenhouse gas emissions are still present in the atmosphere. As a result, the 
fractional responsibility of each emitter decreases, thereby making it more 
difficult to establish that any one emitter is a substantial factor in bringing 
about harm from climate change. 

Lastly, the Court in Massachusetts v. EPA raised the third causation 
issue—the difficulty of tracing emissions from a particular defendant to a 
particular harm. Chief Justice Roberts argued that Massachusetts could not 
trace particular emissions to a particular injury, given the uncertainties of how 
emissions lead to climate change.107 Both the scientific and legal literature has 
identified the difficulty of tracing particular greenhouse gas emissions 
throughout their lifecycle.108 

C. The Legal Standard for Proving Causation under Section 9: Applying the 
Standard to Climate Change Cases 

How would a court resolve these three causation issues in a case brought 
under section 9 of the ESA? For instance, assuming that the polar bear is 
eventually listed as threatened, how would a court resolve each of these three 
issues if a plaintiff claimed that a coal plant in Ohio was “taking” polar bears in 
Alaska? 

The first place to turn is to case law under the ESA. The Supreme Court 
has stated that section 9 requires a plaintiff to prove proximate cause and 
foreseeability. Justice Stevens, writing for the majority in Sweet Home, stated: 

Respondents have suggested no reason why either the “knowingly violates” 
or the “otherwise violates” provision of the statute—or the “harm” 
regulation itself—should not be read to incorporate ordinary requirements 
of proximate causation and foreseeability. In any event, neither respondents 
nor their amici have suggested that the Secretary employs the “otherwise 
violates” provision with any frequency.109 

To answer these causation problems, the Supreme Court has instructed courts 
to use “ordinary requirements of proximate causation” as the legal standard for 
proving causation under section 9.110 Unfortunately, in the aftermath of Sweet 
Home, very few cases have shed light on how courts should apply the 

 
 107. Massachusetts v. EPA, 549 U.S. 497, 544 (2007). 
 108. See supra Part II.E. (concerning the uncertainty surrounding the persistence of carbon dioxide 
in the atmosphere). 
 109. Babbitt v. Sweet Home Chapter of Cmtys. for a Great Or., 515 U.S. 687, 697 n.9 (1995). 
Then-Justice O’Connor, in her concurrence in Sweet Home, agreed with Justice Stevens that section 9 
includes a proximate cause requirement. O’Connor wrote that the “harm” regulation prohibited 
significant habitat modification that proximately causes death or injury to animals listed under the ESA. 
Id. at 713–14. O’Connor wrote that Palila II was wrongly decided because the plaintiffs had not shown 
that maintenance of the mouflon sheep proximately caused injury to any identifiable Palila birds. Id. 
“Destruction of the seedlings did not proximately cause actual death or injury to identifiable birds; it 
merely prevented the regeneration of forest land not currently sustaining actual birds.” Id. 
 110. See Sweet Home, 515 U.S. at 697 n.9. 
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requirements of proximate cause to section 9.111 Thus, to resolve each of the 
three climate change causation issues, I will turn to sources on proximate cause 
outside of the ESA where necessary. 

1. The Problem of Multiple Actors and De Minimis Contributions 

The first causation issue is whether an action contributes enough 
greenhouse gases to cause a legal harm to a species from climate change. 
Accordingly, the fundamental legal question is, when harm results from the 
aggregate effects of multiple actions, what is the minimum threshold at which 
an actor will be liable for contributing to the harm? Applied to the climate 
change context, what is the minimum amount of emissions that will render an 
entity liable for harms from climate change? 

ESA case law provides virtually no guidance on this issue. To date, the 
number of actors who have contributed to takes of listed animals has been 
small. Only one published case deals with the issue, and only in passing.112 
Given the lack of ESA cases on point, other areas of the law, particularly tort 
law, provide guidance on the issue of the minimum amount of responsibility 
that will render an entity a legal cause of harm. 

Tort law deals with this question by dividing causes into “but-for” and 
“proximate” causes.113 Any action that was a necessary condition of the harm 
occurring is a but-for cause, but only those actions which were a substantial 
factor in bringing about the harm are a proximate cause; liability requires both 
but-for and proximate causation.114 The Restatement provides a three-factor 
test for determining whether an action is a “substantial factor” in bringing about 
the harm. The three factors are (1) the number of other factors that produced 
the harm and the extent of the effect; (2) whether the actor created a force 
which continued until the harm occurred, or created a situation which was 
harmless until an independent force intervened; and (3) the lapse of time 
between the action and the harm.115 

 
 111. The cases that have attempted to follow Justice Stevens’s admonition to apply ordinary 
requirements of proximate cause have often seemed ambiguous as to just what those “ordinary 
requirements” are. See Seattle Audobon Soc’y v. Sutherland, No. CV06-1608, 2007 U.S. Dist. Lexis 
31880, at *34–36 (W.D. Wash. May 1, 2007) (citing both federal and state law on proximate cause, and 
a wide range of sources, in an attempt to define the elements of proximate cause under section 9). 
 112. See Pyramid Lake Paiute Tribe of Indians v. U.S. Dep’t of the Navy, 898 F. 2d 1410, 1420 
(9th Cir. 1990) (suggesting that plaintiffs’ section 9 claim failed in part because plaintiffs could not 
attribute any drop in the lake level to the Navy, as opposed to other water users). 
 113. The legal standard for causation in tort law varies by jurisdiction. For ease of discussion, I 
have confined my analysis to the Restatement (Second) of Torts (“Restatement”), which is widely 
followed. 
 114. RESTATEMENT (SECOND) OF TORTS § 431 (1965). 
 115. Id. at § 433. The comment to the first factor states, “[A]lthough no one of the contributing 
factors may have such a predominant effect, their combined effect may, as it were, so dilute the effects 
of the actor’s negligence as to prevent it from being a substantial factor.” Id. 
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What are the consequences of applying the substantial factor test to a case 
in which the plaintiff claims that an entity’s emissions caused the take of a 
listed species? To return to the polar bear example: Can a plaintiff prove that a 
coal plant, or even a collection of coal plants, in Ohio is a substantial factor in 
bringing about harm to polar bears in Alaska? 

Based on Massachusetts v. EPA, a court will consider an action that emits 
6 percent of annual, global carbon dioxide emissions a legal cause of injures 
related to climate change, at least for purposes of standing.116 For any action 
that emits less than 6 percent, one can only speculate whether a court would 
hold that the action is a cause of injuries related to climate change. The purpose 
of proximate cause is to separate the many but-for causes into insignificant and 
significant causes, which in turn determines liability. Most entities, and most 
actions, emit only a very small fraction of global greenhouse gas emissions.117 
As a result, plaintiffs face a serious obstacle in showing that a given action is a 
substantial factor in contributing to a harm caused by climate change. 

2. The Problem of the Persistence of Greenhouse Gases in the Atmosphere 

The second causation issue stems from the nature of greenhouse gas 
emissions, which persist in the atmosphere for many years. The IPCC 
calculates that 50 percent of the initial volume of carbon dioxide released into 
the environment remains in the atmosphere after one hundred years.118 By 
contrast, only 37 percent of the initial volume of methane released remains in 
the atmosphere after just twelve years.119 

These scientific aspects of climate change pose legal challenges to proving 
causation. The persistence of greenhouse gases in the atmosphere means that 
the number of emitters responsible for causing climate change includes both 
present and past emitters. As the total number of emitters increases, the 
proportional responsibility of each emitter decreases.  

This has consequences for a causation analysis, because an entity that is a 
but-for cause will be liable for harm only if it is also a proximate cause, and 
thus a “substantial factor in bringing about the harm.”120 As the total number of 
emitters, and the total amount of emissions, increases, it becomes more difficult 

 
 116. See Massachusetts v. EPA, 549 U.S. 497, 522–25 (2007). 
 117. In Connecticut v. American Electric Power, the plaintiffs claimed that five electric utilities 
collectively emit 10 percent of global carbon dioxide emissions. 406 F. Supp. 2d 265, 268 (S.D.N.Y. 
2005). Although this seems like a significant amount of greenhouse gases, it seems less significant when 
one determines the numbers for each utility. Assume, for illustrative purposes only, that each utility 
emits an identical amount of carbon dioxide. Then each utility emits only 2 percent of global carbon 
dioxide emissions. Each power plant emits less than 2 percent, and probably much less than 1 percent of 
global carbon dioxide emissions. 
 118. Id. 
 119. Id. at 824. 
 120. RESTATEMENT (SECOND) OF TORTS § 431 (1965). 
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to say that any emitter is a “substantial factor” in bringing about the total 
concentration of emissions. 

Massachusetts v. EPA illustrates this phenomenon. One of the central 
disputes in the case was whether EPA’s failure to regulate carbon dioxide made 
the agency responsible for enough emissions to deem EPA’s inaction a legal 
cause of climate change injury. The majority accepted the petitioner’s claim 
that EPA’s failure to regulate accounted for 6 percent of global, yearly 
emissions of carbon dioxide. The majority then concluded that this amount was 
significant enough to be a legal cause of injuries from climate change, at least 
for purposes of Article III standing. 

Suppose that the majority focused instead on what percentage of the total 
concentration of carbon dioxide in the atmosphere was attributable to EPA’s 
failure to regulate. This number would be considerably less than 6 percent. 
Because carbon dioxide persists in the atmosphere for centuries, the 
atmospheric concentration of carbon dioxide is the result of not just last year’s 
emissions, but from emissions stretching back hundreds of years. Suppose that 
the petitioners claimed that EPA’s failure to regulate was responsible for, say, 1 
percent of the concentration of carbon dioxide in the atmosphere. Would the 
case have come out differently? Would at least one justice have switched over 
to the dissent, and held that an action responsible for so small a concentration 
of carbon dioxide was simply too insignificant to be deemed a legal cause of 
injury? 

Posing this question demonstrates that proving that an action is a legal 
cause of injury from climate change is more difficult than recent cases such as 
Massachusetts v. EPA indicate. The persistence of greenhouse gases in the 
atmosphere means that, over time, the number of emitters responsible for 
climate change increases, and the fractional responsibility of each emitter 
decreases. Once the courts recognize that greenhouse gases persist in the 
atmosphere over time, it may become even more difficult for plaintiffs to prove 
that a given action emits enough greenhouse gases to be a substantial factor in 
bringing about harm from climate change. 

3. The Difficulty of Tracing Particular Emissions to Particular Harms 

The third causation issue stems from scientists’ present inability to trace 
the path of particular emissions in the atmosphere. At present, there is no way 
to “mark” particular emissions and determine what exactly happens to those 
emissions, including how long they remain in the atmosphere. For example, if 
our hypothetical coal plant in Ohio released carbon dioxide ten years ago, we 
cannot identify with any certainty where along their lifecycles those emissions 
are, and consequently, what portion of those emissions remain in the 
atmosphere. 

This aspect of greenhouse gas emissions poses a legal problem in proving 
causation because of the traditional requirement of “individual causation.” By 
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“individual causation” I mean the general rule that a plaintiff can recover from 
a defendant only if the plaintiff can prove that a particular defendant’s conduct 
caused her injuries.  

At first glance, it seems that the requirement of individual causation is not 
a problem in the context of climate change, because every emitter of 
greenhouse gases contributes to climate change. It would seem that there is no 
danger of holding a defendant liable for harm that it did not cause, given that 
contemporaneous greenhouse gas emissions have the same effect on climate 
change regardless of where they are emitted. Presumably, a plaintiff only needs 
to know who emitted greenhouse gases, and in what quantities, and can 
apportion liability based purely on quantity of gases emitted. 

Some greenhouse gases, however, have different effects on climate change 
depending on where they are released. For instance, nitrous oxides released by 
aircraft at high elevations contribute more to global warming than an equivalent 
amount of nitrous oxides released at sea level.121 Thus, one could not claim that 
emitters of nitrous oxide have contributed to climate change in direct 
proportion to the amount of nitrous oxide they have emitted—to do so would 
be to impose too much liability on some entities, and too little on others. 

Furthermore, even for a gas such as carbon dioxide, which appears to have 
the same effect on climate change regardless of where it is released,122 the 
inability to trace particular emissions still poses a problem. This is because 
various processes are constantly removing carbon dioxide from the atmosphere. 
Thus, the fact that an entity emitted ten tons of carbon dioxide into the 
atmosphere ten years ago does not mean that all ten tons are still in the 
atmosphere and contributing to climate change. If a plaintiff attempts to hold a 
defendant liable for contributing to climate change, the plaintiff will want to 
know not just how much the defendant emitted, but how much of those 
emissions remains in the atmosphere—and this requires being able to trace the 
lifecycle of particular emissions. 

Given that it is presently not possible to trace the lifecycle of particular 
emissions, this Subpart asks whether that poses a legal impediment to proving 
that a particular defendant’s emissions caused a particular harm from climate 
change. To ask the question more generally, in what cases can a plaintiff hold a 
defendant liable when the plaintiff cannot trace the defendant’s conduct to her 
injury? 

There are numerous exceptions to the general rule that a defendant is 
liable only if the plaintiff can prove that the defendant’s tortious conduct 
caused her injury. Many of the exceptions have little application in the context 

 
 121. INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, AVIATION AND THE GLOBAL 
ATMOSPHERE, at Summary for Policy Makers 4.2 (Joyce E. Penner et al. eds., 1999), available at 
http://www.ipcc.ch/ipccreports/sres/aviation/006.htm#spm42. 
 122. Id. at 1.3.1, available at http://www.ipcc.ch/ipccreports/sres/aviation/016.htm#131. 
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of climate change.123 But there are two exceptions which hold some promise as 
a way around the individual causation requirement in climate change cases. 
These two exceptions are the rule set forth in Borel v. Fibreboard, an asbestos 
case, and the doctrine of market share liability. 

Asbestos litigation may seem like an unlikely source to draw upon for 
climate change litigation, but the process by which asbestos causes injury is 
similar to that of climate change. Exposure to asbestos causes two principal 
diseases, asbestosis and mesothelioma.124 These diseases usually result not 
from one exposure to asbestos, but from repeated exposures.125 Moreover, each 
exposure to asbestos fibers results in both new, separate injury, and in the 
worsening of previous asbestos injuries.126 In Borel, the court summarized 
these effects by noting, “the effect of the disease may be cumulative since each 
exposure to asbestos dust can result in additional tissue changes. A worker’s 
present condition is the biological product of many years of exposure to 
asbestos dust, with both past and recent exposures contributing to the overall 
effect.”127 As a consequence, it is impossible to determine which particular 
exposure to asbestos caused a plaintiff’s injuries.128 Plaintiffs thus have 
difficulty meeting the legal requirement that they identify which defendant’s 
tortious conduct caused their injury, and to what extent. 

Recognizing that the plaintiff had precisely this problem of meeting the 
individual causation requirement, the Borel court nonetheless held that each 
defendant that had tortiously exposed the plaintiff to asbestos fibers was liable 

 
 123. The most notable exceptions are: res ipsa loquitur, the concert of action theory, alternative 
liability, and market share liability. Res ipsa loquitur permits a plaintiff to hold a defendant liable for 
negligence when the “event is of a kind which ordinarily does not occur in the absence of negligence,” 
“other responsible causes, including the conduct of the plaintiff and third persons, are sufficiently 
eliminated by the evidence,” and “the indicated negligence is within the scope of the defendant's duty to 
the plaintiff.” RESTATEMENT (SECOND) OF TORTS § 328D (1965). Res ipsa loquitur is not applicable to 
climate change because the sources of greenhouse gases are known: there is generally no difficulty in 
identifying the sources of greenhouse gases and of presenting evidence that they did in fact emit 
greenhouse gases. 
  The concert of action theory holds X liable for the harm caused by Y if X acted tortiously with 
Y “pursuant to a common design,” or if X knows that Y’s conduct is tortious and assists Y, or if X acts 
tortiously and also assists Y in his tortious conduct. RESTATEMENT (SECOND) OF TORTS § 876 (1965). 
Most emitters of greenhouse gases do not act pursuant to a common plan, or offer significant assistance 
to each other, so concert of action is not applicable. 
  Summers v. Tice, 199 P.2d 1 (Cal. 1948), exemplifies the doctrine of alternative liability. That 
case held two men liable because each had negligently fired a gun at the plaintiff, even though only one 
gunshot injured the plaintiff and he could not identify which defendant had fired the shot that injured 
him. Id. at 1–4. Alternative liability, as laid out in Summers, does not help us in climate change cases. 
Climate change results from the aggregate emissions of thousands of sources, not from one source. 
Summers would be on point if, of the thousands of greenhouse gas sources, only one source resulted in 
climate change. This, of course, is not the case, so alternative liability is not a useful framework. 
 124. Borel v. Fibreboard Paper Products Corp., 493 F.2d 1076, 1083 (5th Cir. 1973). 
 125. Id. 
 126. Id. 
 127. Id. 
 128. Id. 
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for plaintiff’s injuries.129 The court noted that it was uncontested that the 
asbestos caused plaintiff’s diseases, and that each defendant’s products had 
exposed the plaintiff to asbestos.130 Moreover, the effects of the multiple 
exposures to asbestos were cumulative, since each exposure “may result in an 
additional and separate injury.”131 The court upheld the verdict against the 
defendants and held that each defendant was jointly and severally liable for the 
plaintiff’s injuries.132 

Market share liability is the second doctrine that holds some promise as a 
way around the individual causation requirement. The leading case in market 
share liability is Sindell v. Abbott Labs.133 In Sindell, a class of daughters who 
were exposed to a drug (DES) that their mothers ingested during pregnancy 
sued the drug manufacturers for birth defects.134 The problem in Sindell, as in 
subsequent DES cases, was that there were over two hundred manufacturers of 
DES between the 1940s and the 1960s.135 By the time the plaintiffs brought 
their action, virtually no plaintiff could prove which defendant had 
manufactured the DES that her mother ingested.136 As a result, the trial court 
had dismissed the plaintiffs’ complaint because they could not identify which 
defendant caused their injuries.137 

The California Supreme Court began its analysis by noting that, “as a 
general rule, the imposition of liability depends upon a showing by the plaintiff 
that his or her injuries were caused by the act of the defendant or by an 
instrumentality under the defendant’s control.”138 As a result, under California 
tort law, the defendants would not be liable for the plaintiffs’ injuries. To 
remedy this result, the court fashioned a doctrine out of the rule in Summers v. 
Tice.139 If a plaintiff proved that her injuries resulted from the use of DES, then 
each defendant would be liable for a percentage of the judgment equal to the 
defendant’s share of the national market in DES at the time the plaintiff’s 
mother took DES.140 The court justified its rule as ensuring that “each 
manufacturer’s liability for an injury would be approximately equivalent to the 
damage caused by the DES it manufactured.”141 

 
 129. Borel v. Fibreboard Paper Products Corp., 493 F.2d 1076, 1094 (5th Cir. 1973). 
 130. Id. 
 131. Id. 
 132. Id. at 1096. 
 133. Sindell v. Abbott Labs, 607 P.2d 924 (Cal. 1980). See also Hymowitz v. Eli Lily & Co., 539 
N.E.2d 1069, 1077–79 (N.Y. 1989) (adopting the rule of market share liability, and holding that each 
defendant who manufactured DES would be liable for a fraction of the harm equal to the fraction of the 
defendant’s national market share in DES). 
 134. Sindell, 607 P.2d at 925. 
 135. Id. at 931. 
 136. Id. at 926–27. 
 137. Id. at 926. 
 138. Sindell v. Abbott Labs, 607 P.2d 928 (Cal. 1980). 
 139. Id. at 936–37. 
 140. Id. at 937. 
 141. Id. at 938. 
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Can these two doctrines—the rule in Borel, and the doctrine of market 
share liability—be applied to a climate change case? The facts that often 
provide the basis for market share liability are not present in the area of climate 
change. In the DES cases, market share liability assumed that each plaintiff’s 
injuries stemmed from the drugs of one manufacturer. The problem was that 
most plaintiffs could not identify which pills her mother had taken. Generally, 
one defendant had caused each plaintiff’s injuries, but the plaintiff could not 
identify that defendant. 

The harms from climate change, in contrast, do not result from one 
unidentifiable emitter of greenhouse gases, but instead from the aggregate 
emissions of thousands of sources. In the DES context, a proper analogy would 
be a scenario where the combination of three hundred pills that each of the 
plaintiffs’ mothers ingested injured the plaintiffs. Thus, market share liability 
seems like a poor fit in the climate change context.142 

Injuries from exposure to asbestos provide a closer analogy to harm from 
climate change. A plaintiff trying to prove causation in a climate change case 
will have some of the same difficulties as the plaintiff did in Borel. The Borel 
court noted that it is the cumulative exposure to asbestos particles over time 
that produces disease; this generally involves exposure to asbestos from many 
different products over a number of years.143 A disease results from the 
cumulative effect of exposure to asbestos, and each exposure to asbestos can 
both worsen existing injuries and contribute separate, additional injuries.144 It 

 
 142. Courts have refused to impose market share liability based on several factors. Many courts 
have declined to apply market share liability when a plaintiff is able to identify some of the defendants 
that caused her injury. See, e.g., Celotex Corp. v. Copeland, 471 So. 2d 533, 538 (Fla. 1985) (rejecting 
market share liability in a case in which the plaintiff could identify several manufacturers of asbestos 
products to which he had been exposed). In a climate change case, a plaintiff will undoubtedly be able to 
identify at least some emitters of greenhouse gases, which would provide one reason for a court to refuse 
to apply market share liability. 
  Courts have rejected market share liability where it would be difficult to identify the 
boundaries of the relevant market. See, e.g., Goldman v. Johns-Manville Sales Corp., 514 N.E.2d 691, 
700 (Ohio 1987) (agreeing with In re Related Asbestos Cases that defining the relevant market in 
asbestos products would be so complex that market share liability was not appropriate). 
  Furthermore, courts have refused to adopt market share liability where the products cause 
different degrees of harm. Asbestos products contain different quantities and types of asbestos fibers, 
which have different toxicities. See, e.g., In re Related Asbestos Cases, 543 F. Supp. 1152, 1158 (N.D. 
Cal. 1982) (distinguishing Sindell on the grounds that DES was a “fungible commodity,” whereas 
asbestos fibers are of several varieties, each used in varying quantities by defendants in their products, 
and each differing in its harmful effects). Carbon dioxide emissions are equivalent in terms of their 
harm, and thus seem more analogous to DES than to asbestos. Some models, however, suggest that 
carbon dioxide emissions are not equivalent over time. Emissions may differ in their effects based on 
factors such as the concentration of gases already in the atmosphere. In other words, increasing volumes 
of greenhouse gas emissions may not produce warming effects in a linear fashion, and thus greenhouse 
gas emissions may be more comparable to asbestos than DES. 
 143. Borel v. Fibreboard Paper Products Corp., 493 F.2d 1076, 1083 (5th Cir. 1973). 
 144. Id. 
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is impossible to determine which exposure caused the disease; one cannot trace 
exposure to each asbestos product to an identifiable portion of the harm.145 

Greenhouse gas emissions are in some ways similar to exposure to 
asbestos. Each given greenhouse gas emission has some small effect on global 
climate, but it is the aggregate amount of emissions that produces the overall 
impact. Each emission of greenhouse gases adds to the effect of gases already 
in the atmosphere, often in non-linear ways, such as through feedback loops.146 

Borel is significant because it indicates that courts have relaxed the 
causation requirement in situations where the cumulative effects of multiple 
actions cause harm and the plaintiff cannot identify which defendant caused 
which portion of the harm. For several reasons, though, Borel does not offer a 
paradigm that fits the climate change context neatly. First, many jurisdictions 
have refused to apply the Borel rule even in asbestos cases.147 Second, even if a 
jurisdiction follows the rule of Borel, the number of defendants in Borel was 
small, and all of the defendants had acted tortiously by creating a dangerous 
product. By contrast, in a climate change suit, the number of potential 
defendants (i.e., entities that emit greenhouse gases) is exponentially higher, 
and the act of emitting greenhouse gases is not generally considered tortious 
activity. 

In conclusion, the inability to trace the course of particular emissions 
presents problems in holding an emitter liable for the harms caused by climate 
change. It is important to note that these problems are different from the 
problem presented in conventional tort cases. In the DES cases, for example, a 
defendant who manufactured DES did not necessarily cause the medical 
injuries of a particular plaintiff, because a particular defendant might not have 
manufactured the pill that a particular plaintiff’s mother ingested. By contrast, 
in the climate change context, every emitter of greenhouse gases has 
contributed to climate change, so there is no danger of holding a defendant 
liable for harm that the defendant has not caused. Rather, the problem is that 
the amount of each defendant’s contribution cannot be determined solely from 
the amount of emissions released, because emissions are removed from the 
 
 145. Id. 
 146. For a discussion of feedback loops and climate change, see Chapter 7 of the Fourth 
Assessment Report of the IPCC. CONTRIBUTION OF WORKING GROUP I TO THE FOURTH ASSESSMENT 
REPORT OF THE INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, supra note 80. One example of a 
feedback loop, in the climate change context, is the melting of sea ice. Climate change causes 
accelerated melting of sea ice, which leads to more open ocean. The ocean absorbs heat more than ice 
does, since the ocean is less reflective than sea ice. The ocean’s increased absorption of solar radiation 
can accelerate climate change. See Marika M. Holland et al., Future Abrupt Reductions in the Summer 
Arctic Sea Ice, GEOPHYS. RESEARCH LETTERS, Dec. 12, 2006. 
 147. See., e.g., Lohrmann v. Pittsburgh Corning Corp., 782 F.2d 1156, 1163–64 (4th Cir. 1986); but 
see Rutherford v. Owens-Illinois, Inc., 941 P.2d 1203, 1218–20 (Cal. 1997); Lockwood v. A C & S, 
Inc., 722 P.2d 826, 840–41 (Wash. Ct. App. 1986). For an overview of the ways different jurisdictions 
have responded to the problem of causation in asbestos litigation, see Simcha David Schonfeld, 
Establishing the Causal Link in Asbestos Litigation: An Alternative Approach, 68 BROOK. L. REV. 379 
(2002). 
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atmosphere at varying rates and by different processes. In other words, unless 
one can trace a particular defendant’s emissions over time, one cannot know 
the precise amount of climate change attributable to a particular defendant. 

The DES and asbestos cases provide insight for thinking about ways that 
plaintiffs can surmount this obstacle. As I have suggested, while market share 
liability and the Borel rule hold some appeal, there are numerous difficulties in 
analogizing those rules to the climate change context. Nonetheless, they 
provide useful starting points in thinking about whether plaintiffs can overcome 
the problem of proving individual causation. 

D. Section 9 and Causation: A Summary 

Case law interpreting section 9 indicates that an entity “takes” a listed 
animal when the entity harms the habitat of a species and this harm results in 
injury to identifiable animals.148 Under certain circumstances, a governmental 
entity violates section 9 if it licenses or authorizes an activity that takes a listed 
animal.149 Thus, to return to the example of the polar bear, we know that by 
authorizing a coal plant to emit greenhouse gases, a governmental agency could 
violate section 9 if the emissions from the plant harm habitat and thereby injure 
or kill listed animals. 

But the Supreme Court has stated that a section 9 claim requires a showing 
that a defendant was a proximate cause of the harm to the listed species.150 
Does a coal plant emitting greenhouse gases in Ohio proximately cause the take 
of a polar bear injured by a reduction in arctic sea ice? ESA case law does not 
answer this question directly, and there is a paucity of cases addressing 
proximate cause under section 9 in general. 

Cases from other areas of the law cast doubt on the proposition that any 
single action, or collection of actions, can be the proximate cause of a take due 
to its contribution to climate change. The Restatement of Torts holds an entity 
liable only when it is a “substantial factor” in bringing about an injury.151 The 
requirement that an act be a substantial factor lies at the heart of the concept of 
proximate cause, which is meant to distinguish the many “but-for” causes from 
the few substantial causes. 

 
 148. Babbitt v. Sweet Home Chapter of Cmtys. for a Great Or., 515 U.S. 687, 697–701 (1995); 
Ariz. Cattle Growers Ass’n v. U.S. Fish & Wildlife Serv., 273 F.3d 1229, 1238, 1240 (9th Cir. 2001). 
 149. Strahan v. Coxe, 127 F.3d 155, 161–64 (1st Cir. 1997) (holding that the state of Massachusetts 
could be held liable for issuing gill net and lobster net licenses where the use of the nets caused injury to 
endangered northern right whales and it was not possible to use the nets without harming whales); see 
also Loggerhead Turtle v. County Council, 148 F.3d 1231, 1250 (11th Cir. 1998) (concluding that the 
plaintiffs had standing to sue based on Volusia County’s inadequate regulation of beachfront lighting 
which was a cause of harm to endangered and threatened sea turtles); Defenders of Wildlife v. EPA, 882 
F.2d 1294, 1300–01 (8th Cir. 1989) (affirming the district court’s determination that EPA’s registration 
of pesticides containing strychnine violated the ESA by leading to the take of endangered species). 
 150. Sweet Home, 515 U.S. at 699, 713–14. 
 151. RESTATEMENT (SECOND) OF TORTS § 431 (1965). 
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The challenge is to pinpoint actions that emit enough greenhouse gases to 
be deemed a “substantial factor” in bringing about the climate change which 
harms a species. In Massachusetts v. EPA, the five Justices in the majority 
thought that an action that allegedly contributed 6 percent of global carbon 
dioxide emissions was substantial enough to confer standing.152 The problem is 
that the agency action at issue in Massachusetts v. EPA is anomalous; it is rare 
to find a single agency action, or private action, that emits 6 percent of annual, 
global carbon dioxide emissions. More common are actions like the licensing 
of a coal plant, which undoubtedly contributes only a fraction of a percent of 
annual, global carbon dioxide emissions. Thus, one practical barrier to a section 
9 suit may be the difficulty of finding actions that emit enough greenhouse 
gases to be “substantial factors” in bringing about the quantum of climate 
change that takes a listed animal. 

More important than this practical barrier is a doctrinal barrier of 
causation: some will argue that no source of greenhouse gases can ever be 
significant enough to constitute a proximate cause of climate change harm. 
Chief Justice Roberts appears to make precisely this argument in his dissent in 
Massachusetts v. EPA.153 Two of Roberts’s main points are that carbon dioxide 
remains in the atmosphere for decades and that EPA’s action is responsible for 
only 4 percent of annual, global emissions from carbon dioxide.154 Taken 
together, these points support the argument that EPA’s action emits such a 
small amount of carbon dioxide in relation to present and past emitters that it 
cannot be a legal cause of climate change, and hence cannot be a legal cause of 
Massachusetts’s injury. 

Furthermore, few courts have dealt with this issue of proximate causation. 
Courts have fashioned numerous alternative theories to deem defendants the 
legal cause of an injury, mainly to address situations in which the plaintiff 
cannot identify the particular defendant responsible for the harm. This trend has 
arisen most frequently in toxic exposure cases, such as the DES and asbestos 
cases. Even in the scenarios most analogous to climate change, the number of 
potentially responsible defendants pales in comparison to the number of actors 
responsible for climate change. In Borel, for instance, the court assigned 
liability to a limited number of companies, each of which had exposed the 
plaintiff to a dangerous product.155 

In the climate change context, it is perhaps even more appropriate to think 
that all emitters have contributed to a particular harm caused by climate 
change, since emissions generally have the same effect regardless of where 

 
 152. See Massachusetts v. EPA, 549 U.S. 497, 522–25 (2007). 
 153. Id. at 543–44. 
 154. Id. 
 155. Borel v. Fibreboard Paper Products Corp., 493 F.2d 1076, 1086 (5th Cir. 1973).  Borel sued 
eleven companies which manufactured asbestos insulation to which Borel was exposed.  Id. at 1086.  
After Borel settled with four companies, and the court directed a verdict as to one company, only six 
companies remained.  Id. 
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they are released. Nevertheless, the unique aspect of climate change is that a 
large number of entities emit greenhouse gases. Courts have often been 
reluctant to announce a rule with the potential to impose such expansive 
liability.156 

CONCLUSION 

Frustrated with the lack of legislative action at the federal level on climate 
change, states and private organizations have been pursuing climate change 
litigation in the federal courts. In recent years, plaintiffs have brought suits 
seeking to hold entities liable for their emissions that contribute to climate 
change under the Clean Air Act, NEPA and federal common law.157 It is likely 
that in the next few years, someone will sue under the ESA claiming that by 
contributing to climate change, an agency action jeopardizes the survival of a 
listed species, or that an action resulted in the “take” of a listed animal. 
Whether the ESA is the proper policy tool for addressing climate change is a 
topic for a separate paper. The question addressed here is whether plaintiffs can 
prove causation. 

In a section 7 suit, a plaintiff must prove that an action jeopardizes the 
existence of a species, or that an action adversely affects critical habitat of a 
species. In a section 9 suit, a plaintiff must prove that an action harms an 
identifiable organism. As a result, plaintiffs have very different burdens in a 
section 7 case as compared to a section 9 case. Nonetheless, bringing a suit 
based on harm from climate change raises many of the same issues in both 
contexts. 

Some aspects of causation should not be a problem. Harm from climate 
change often occurs at distances far removed from the source of the emission, 
but this is not unique to climate change. Many types of pollution share this 
characteristic and courts and legislatures have been able to assign liability 
nonetheless. Harm from climate change often occurs years, even decades after 
the greenhouse gases are released into the atmosphere, but this time lag 
between action and injury is again not unique to climate change. While many 
medical injuries resulting from exposure to toxic substances have a long 
latency period, this has not prevented plaintiffs from recovering in, for 
example, many DES and asbestos cases. 

What is unique about climate change is the sheer number of sources of 
greenhouse gases that combine to create the atmospheric concentration of gases 
necessary to cause harm. At any one time, there are millions of sources of 
greenhouse gases around the globe. Moreover, the atmospheric concentration 
of gases at any given time is the result of emissions over a span of decades, if 
not centuries. Thus, each source makes only a small, de minimis contribution to 
the atmospheric concentration of greenhouse gases that cause climate change. 
 
 156. See supra Part II.C. 
 157. See supra note 5. 
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This raises the central issue in climate change and causation: when does an 
action emit enough greenhouse gases to be a legal cause of climate change? 

This was precisely the source of disagreement between the majority and 
the dissent in Massachusetts v. EPA. While the outcome of the case may seem 
like a positive development, there are reasons to be less than hopeful about 
climate change litigation under the ESA. First, as a practical matter, it will be 
difficult for plaintiffs to find actions that, like EPA’s action, contribute 6 
percent of global, annual carbon dioxide emissions—most agency actions will 
contribute far fewer emissions. Applying causation doctrine, then, it is possible 
that even the five Justices in the majority in Massachusetts v. EPA would hold 
that an action that contributes less than 1 percent of global greenhouse gases is 
not a legal cause of injuries from climate change. 

Second, even if there is no doctrinal barrier to finding that an entity is the 
proximate cause of an injury stemming from climate change, the task of 
assessing the relative contribution of entities to climate change is exceedingly 
complex. Courts in the public nuisance cases used the political question 
doctrine to avoid making these complex calculations and to avoid having to 
impose damages or injunctive relief.158 Similarly, a court in an ESA case may 
use proximate cause to avoid having to make the complex and contentious 
calculations necessary to apportion liability. 

Third, courts may be reluctant to impose expansive liability on entities for 
the impacts of climate change. Particularly in the context of section 7, it seems 
unlikely that courts will force federal agencies to consider the impacts of 
climate change on all listed species vulnerable to climate change. If a federal 
agency must consult over the impact that its greenhouse gas emissions cause on 
polar bears in Alaska, then it is logical to require the agency to consult over 
impacts to listed species anywhere. In the language of section 7, courts may 
hesitate to make the “action area” extend around the globe. 

Lastly, defendants may use the language of section 7’s environmental 
baseline to argue that the environmental baseline commits us to climate change, 
and hence to harm to species. Given widely accepted models of climate change, 
such as those mentioned in the IPCC’s Fourth Report, it is plausible to claim 
that harm from climate change would result even if total global emissions were 
immediately cut to zero.159 Defendants may thus argue that the environmental 
baseline, not current emissions, causes the present harms of climate change. Of 
course, plaintiffs can respond by arguing that a degraded environmental 
baseline makes harm to listed species more likely, and that defendants are 
responsible for the incremental harm which they contributed to the 
environmental baseline. Who has the winning argument depends on whether 
 
 158. See Connecticut v. Am. Elec. Power Co., 406 F. Supp. 2d 265, 272–73 (S.D.N.Y. 2005); 
California v. Gen. Motors Corp., No. C06-05755, 2007 U.S. Dist. LEXIS 68547, at *46 (N.D. Cal. Sept. 
17, 2007). 
 159. CONTRIBUTION OF WORKING GROUP I TO THE FOURTH ASSESSMENT REPORT OF THE 
INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, supra note 80. 
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jeopardizing the continued existence of a species means any harm to a species’ 
chance of survival, or includes only significant reductions in a species’ chance 
of the survival. While this is still an unresolved issue, a few courts have 
deferred to the position of FWS that section 7 prohibits only significant harm to 
a species’ chance of a survival.160 

Despite all of these obstacles, if a plaintiff challenges an action that emits 
a sufficiently large quantity of greenhouse gases, the plaintiff can make a 
reasonable argument that the action causes harm to a listed species. In the 
aftermath of Massachusetts v. EPA, a court may deem an action that emits 6 
percent of annual, global carbon dioxide a legal cause of injuries resulting from 
climate change—at least for purposes of Article III standing. Just where the 
threshold is—what amount of emissions is so small that a court will not 
consider it a legal cause of injuries from climate change—remains unclear. 
What does seem clear, however, is that future courts will have to grapple with 
this issue. 

 

 
 160. See supra notes 66–67. 
 

We welcome responses to this Comment. If you are interested in submitting a response for 
our online companion journal, Ecology Law Currents, please contact ecologylawcurrents@ 

boalt.org. Responses to articles may be viewed at our website, http://www.boalt.org/elq. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Saturation
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


