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SUPER WICKED PROBLEMS AND CLIMATE
CHANGE: RESTRAINING THE PRESENT

TO LIBERATE THE FUTURE

Richard J. Lazarus†

Climate change may soon have its “lawmaking moment” in the United
States.  The inherent problem with such lawmaking moments, however, is
just that: they are moments.  What Congress and the President do with much
fanfare can quickly and quietly slip away in the ensuing years.  This is
famously so for environmental law.  Subsequent legislative amendments, lim-
ited budgets, appropriations riders, interpretive agency rulings, massive de-
lays in rulemaking, and simple nonenforcement are more than capable of
converting a seemingly uncompromising legal mandate into nothing more
than a symbolic aspirational statement.  Climate change legislation is espe-
cially vulnerable to being unraveled over time for a variety of reasons, but
especially because of the extent to which it imposes costs on the short term for
the realization of benefits many decades and sometimes centuries later.  To be
successful over the long term, climate change legislation will need to include
institutional design features that insulate programmatic implementation to a

† Professor of Law, Georgetown University.  I would like to thank Jennifer Locke
Davitt of the Georgetown University Law Center Library, Damien Leonard and Edward
Sunwoo, both of the Georgetown University Law Center Class of 2010; Erika Kranz and
Julia Stein, both of the Georgetown University Law Center Class of 2009; Elizabeth Black
and Susannah Foster, both of the Georgetown University Law Center Class of 2008; and
Matthew Littleton, Harvard Law School Class of 2010, for their outstanding research assis-
tance in the preparation of this article.  I am grateful for excellent comments on drafts
from Professors Hope Babcock, Rachel Barkow, David Barron, Erik Bluemal, Peter Byrne,
John Dernbach, John Echeverria, Jody Freeman, Michael Gerrard, Sam Issacharoff, Howell
Jackson, Vicki Jackson, Douglas Kysar, Amanda Leiter, Daryl Levinson, John Mikhail, Todd
Rakoff, David Schoenbrod, Roy Schotland, Phil Schrag, Chris Schroeder, Richard Stewart,
Dan Tarlock, David Uhlmann, Jonathan Weiner, Edith Brown Weiss, and Katrina Wyman;
to participants at faculty workshops at the Georgetown University Law Center and at
Harvard Law School; and to the organizers of  the conference on “Breaking the Logjam:
Environmental Reform for the New Congress and Administration,” held at New York Uni-
versity Law School on March 28–29, 2008, at which a very early draft was first discussed.  I
would also like to express my gratitude to Kelly Levin, Steven Bernstein, Benjamin
Cashore, and Graeme Auld, whose paper, Playing It Forward: Path Dependency, Progressive
Incrementalism, and the “Super Wicked” Problem of Global Climate Change 8–10 (July 7, 2007)
(unpublished manuscript, on file with author), available at http://environment.yale.edu/
uploads/publications/2007levinbernsteincashoreauldWicked-Problems.pdf, presented at
the International Studies Association 48th Annual Convention in Chicago on March 2,
2007, first introduced me to the notion of characterizing climate change as a “super wicked
problem.” See infra notes 10–15 and accompanying text.  Although I have long reflected R
on the features of climate change that render it a heightened challenge for lawmaking, the
analytical framework that they first developed provides an especially useful way of organiz-
ing and discussing those varied features.
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significant extent from powerful political and economic interests propelled by
short-term concerns.  Such design features should include a variety of asym-
metric precommitment strategies, which deliberately make it hard (never im-
possible) to change the law in response to some kinds of concerns while
simultaneously providing avenues for change in response to other longer term
concerns that are in harmony with the law’s central purpose—to achieve and
maintain greenhouse gas emissions reductions over time.  The traditional
objection to lawmaking precommitment strategies—that the present should
not be allowed to bind future lawmakers—also has little force in the climate-
change context, where the purpose of such strategies is not to protect the pre-
sent at the expense of the future, but the precise opposite: to protect the future
at the expense of the present.
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A. Congress . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1207 R

B. Executive Branch Lawmaking . . . . . . . . . . . . . . . . . . . . . . . 1212 R

1. Insulating (Somewhat) Agency Officials from
Politics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1212 R

2. Structuring the Implementation Process to Diminish
the Influence of Short-Term Interests Likely to Be
Unduly Influential and to Promote Consideration of
Longer-Term Interests Otherwise Unlikely to Receive
Their Due Weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1216 R

3. Maintaining and, if Necessary, Accelerating the
Executive Branch’s Implementation of Climate Change
Legislation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1225 R

CONCLUSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1231 R

INTRODUCTION

During the next four years, the new President, Barack Obama,
and the new Congress are expected to join together in the first serious
effort in the United States to enact sweeping national legislation to
address global climate change.  If they are successful, federal climate
legislation will be the first major environmental protection law in al-
most two decades, dating back to the Clean Air Act Amendments of
1990.1  Indeed, given the enormity of the undertaking necessary to
address climate change, the passage of federal climate change legisla-
tion will rival in historic significance one of the nation’s greatest law-
making moments—the passage in the 1970s of a series of
extraordinarily demanding and sweeping pollution control and natu-
ral resource conservation laws.2  To reduce the nation’s greenhouse
gas emissions from 1990 levels by as much as 60 percent to 80 percent

1 Pub. L. No. 101-549, 104 Stat. 2399 (codified in scattered sections of 42 U.S.C.).
2 Congress passed the following laws during the 1970s: Clean Air Act (1970), Federal

Water Pollution Control Act (1972), Federal Insecticide Fungicide and Rodenticide Act
(1972), Noise Control Act (1972), Coastal Zone Management Act (1972), Marine Mammal
Protection Act (1972), Endangered Species Act (1973), Safe Drinking Water Act (1974),
Forest and Rangeland Renewable Resources Planning Act (1974), Magnuson Fishery Con-
servation and Management Act (1976), Federal Coal Leasing Act Amendments (1976),
Toxic Substances Control Act (1976), Resource Conservation and Recovery Act (1976),
National Forest Management Act (1976), Federal Land Policy and Management Act
(1976), Clean Air Act Amendments (1977), Clean Water Act (1977), Surface Mining Con-
trol and Reclamation Act (1977), and Outer Continental Shelf Lands Act (1978). See RICH-

ARD J. LAZARUS, THE MAKING OF ENVIRONMENTAL LAW 67–75 (2004) (highlighting “the most
significant environmental events of the [1970s], including an overview of the related statu-
tory and institutional changes that occurred”); see also Daniel A. Farber, Politics and Proce-
dure in Environmental Law, 8 J.L. ECON. & ORG. 59, 66–67 (1992) (describing original 1970
Earth Day as a “republican moment” for lawmaking); Christopher H. Schroeder, Rational
Choice Versus Republican Moment—Explanations for Environmental Laws, 1969–73, 9 DUKE

ENVTL. L. & POL’Y F. 29, 29 (1998) (“The years between 1969 and 1973 constitute a water-
shed in the evolution of federal environmental policy and legislation.”).
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by 2050 and then maintain that emissions level throughout the twenty-
first century will require Congress to craft an ambitious mix of regula-
tory programs and economic incentives.  Those programs must funda-
mentally change business operations in virtually every economic
sector as well as individual behavior in many aspects of daily life.  To
be effective, the new federal law will also need to include programs
that allow for the adaptation necessary to lessen the serious adverse
public health and welfare effects of climate change that, based on past
emissions levels, will unavoidably occur in the next few decades even if
significant reductions are achieved in the future.  Finally, the federal
legislation will have to strike a proper balance between the federal
government’s need to maintain a country-wide legal regime suffi-
ciently stable to achieve these essential national objectives and the
states’ sovereign authority over activities within their own borders.3

The inherent problem with such lawmaking moments, however,
is just that: they are moments.  What Congress and the President do
with much fanfare can quickly and quietly slip away in the ensuing
years.  This is famously so in environmental law.4  Subsequent legisla-
tive amendments, limited budgets, appropriations riders, interpretive
agency rulings, massive delays in rulemaking, and simple nonenforce-
ment are more than capable of converting a seemingly uncompromis-
ing legal mandate into nothing more than a symbolic aspirational
statement.  In short, what Congress and the President give, they can
just as easily take away.5

This Article’s central thesis is that making it easy for subsequent
lawmakers to unravel, undermine, or even formally change existing
law is not always desirable, and it is certainly not an essential feature of
our democratic lawmaking system.  Lawmakers should instead be un-
derstood as possessing the authority to anticipate and respond in the
first instance to the dynamic nature of lawmaking and its related chal-

3 The exclusive focus of this Article is federal rather than state legislation, with the
exception of some related discussion of potential federal preemption of state law.  This
focus is not intended to intimate that states do not have (as they already have had) a major
role to play in climate change law in the future.  Clearly, they do.  Many of the lawmaking
design features that I describe in this Article may lend themselves to use by the states.  And
the states no doubt already use some techniques of which I am unaware.

4 See Daniel A. Farber, Taking Slippage Seriously: Noncompliance and Creative Compliance
in Environmental Law, 23 HARV. ENVTL. L. REV. 297, 298–99 (1999) (“It could almost be
said . . . [that] slippage is actually the primary feature of the system: the so-called standards
are important only because they help channel the informal interactions between agencies
and regulated parties.”); see also Richard J. Lazarus, Congressional Descent: The Demise of Delib-
erative Democracy in Environmental Law, 94 GEO. L.J. 619, 638–52 (2006) (describing the rise
of environmental appropriations legislation).

5 ERIC M. PATASHNIK, REFORMS AT RISK: WHAT HAPPENS AFTER MAJOR POLICY CHANGES

ARE ENACTED 3 (2008) (“Rather than a one-shot static affair, policy reform must be seen as
a dynamic process, in which political forces seeking to protect a general-interest reform may
be opposed by forces seeking to undermine it.”).
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lenges, which do not end with the formal enactment of much-needed
legislation.  The same powerful short-term impulses that seek to pre-
vent a law’s enactment do not disappear upon the law’s passage.  They
instead typically remain to seek the law’s ultimate undoing.
Lawmakers should not ignore but legitimately account for that possi-
bility in the first instance, especially for climate change legislation, be-
cause failure to do so could significantly limit rather than promote the
ability of future generations to govern themselves.  To be sure, cur-
rent lawmakers may well be making it more difficult for future legisla-
tors and agency officials to substitute their views of sound policy for
the judgment of past lawmakers.  Current lawmakers would be doing
so, however, not to enrich themselves at the expense of future genera-
tions.  Instead, given the potentially catastrophic consequences of fail-
ing to reduce greenhouse gas emissions over the longer term, they
would be acting for the very different purpose of safeguarding the
ability of future generations, including their elected representatives,
to have far greater control over their own lives.  This is an especially
legitimate basis for imposing lawmaking restraints notwithstanding
their undemocratic effects.

The critical lesson for climate change legislation, accordingly, is
that the pending lawmaking moment must include the enactment of
provisions specifically designed to maintain the legislation’s ability to
achieve its long-term objectives over the longer term.  Climate change
legislation is peculiarly vulnerable to being unraveled over time for a
variety of reasons, but especially because of the extent to which it im-
poses costs on the short term for the realization of benefits many de-
cades and sometimes centuries later.  Because of its fundamentally
redistributive character, there will invariably be politically and eco-
nomically powerful interests, unhappy with the short-term costs of cli-
mate change legislation, seeking to relax the law’s requirements
either formally or informally.  It is therefore not enough for Congress
to enact a law that mandates tough, immediate controls on green-
house gas emissions.  Nor is it enough for Congress to build into the
new law strong economic incentives that render more palatable the
changes in business and individual behavior necessary for those man-
dates to be accomplished and promote overall economic efficiency.

Much more is needed.  Like much legislation, for climate change
legislation to be successful, the new legal framework must simultane-
ously be flexible in certain respects and steadfast in others.  Flexibility
is necessary to allow for the modification of legal requirements over
time in light of new information.  Steadfastness or “stickiness” is im-
portant to maintain the stability of a law’s requirements over time.
The need for both is particularly great for climate change legislation.
Flexibility is absolutely essential for climate change legislation in light
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of the enormity of the undertaking, both in its temporal and spatial
reach, and the surrounding uncertainty concerning the wisdom of
specific regulatory approaches.  Yet the basic legal framework and le-
gal mandate must also be steadfast enough to be maintained over the
long term notwithstanding what will be an unrelenting barrage of ex-
tremely powerful short-term economic interests that will inevitably
seek the mandate’s relaxation.

To that end, the law will need to include institutional design fea-
tures that allow for such flexibility but insulate programmatic imple-
mentation to a significant extent from powerful political and
economic interests propelled by short-term concerns.  Such design
features will include “precommitment strategies”6 that deliberately
make it hard (but never impossible) to change the law in response to
some kinds of concerns.  At the same time, the legislation should also
include contrasting  precommitment strategies that deliberately make
it easier to change the law  in response to other longer-term concerns
that are in harmony with the law’s central purpose, which is to achieve
and maintain greenhouse gas emissions reductions over time.  Such
concerns are otherwise less likely to have powerful voices in lawmak-
ing fora.

Directed to all three branches of government, such institutional
design features should therefore be deliberately asymmetric, making
it easier to change the law in one substantive direction rather than
another.  Like the classic children’s board game Chutes and Ladders,
the design of climate change law should include chutes that make it
harder for certain kinds of changes to be made and ladders that make
it easier for other kinds of changes to be accomplished and for the
overall statutory purpose to be achieved over time.  Climate change
law should further include a series of other structural features deliber-
ately designed to keep the statute on track over time within the execu-
tive branch in particular.  These features include a series of
requirements for consultation with other agencies, scientific advisory com-
mittees, and stakeholders more insulated from short-term political
pressures; statutory and regulatory hammers and judicial review provisions
that ensure timely implementation; and preemption triggers that accom-
modate the prerogatives of competing sovereigns while also exploiting
the resulting tension as leverage to further climate change policy.

The purpose of this Article is to explain why such asymmetric in-
stitutional design features are a critical, legitimate aspect of global cli-
mate change legislation here in the United States and how such
features might operate.  The Article is divided into three parts.  The
first part highlights the distinct features of the lawmaking challenges

6 See infra note 138 and accompanying text.
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presented by global climate change that render it a “super wicked
problem” for public policy resolution and therefore legal redress.
These challenges include both those that derive exclusively from the
underlying science of climate and those that derive more immediately
from human nature and the nature of U.S. lawmaking institutions.
The second part explains the central role that institutional design fea-
tures can play in responding to these kinds of lawmaking challenges.
This explanation is both historical and theoretical.  It describes why
such design features are necessary and legitimate, notwithstanding the
constraints that they place on future lawmaking, and how such fea-
tures have historically been used in various settings to overcome cer-
tain kinds of lawmaking challenges.  Finally, the third part of the
Article offers a menu of possible institutional design features that
might be appropriate in global climate change legislation.

I
THE CHALLENGES OF CLIMATE CHANGE LEGISLATION:

A “SUPER WICKED PROBLEM”

Even once one accepts the current scientific consensus that sig-
nificant global climate change is happening, human activities are a
significant contributing cause of that change, and the associated pub-
lic health and welfare impacts are sufficiently serious to warrant cli-
mate change legislation,7 crafting that legislation is extraordinarily
difficult.  Scholars long ago characterized a public-policy problem
with the kinds of features presented by climate change as a “wicked
problem” that defies resolution because of the enormous interdepen-
dencies, uncertainties, circularities, and conflicting stakeholders im-
plicated by any effort to develop a solution.8  Sometimes described as

7 The purpose of this Article is not to rehash the threshold question of whether
human activities causing global climate change are sufficiently serious to warrant climate
change legislation that seeks a major reduction of greenhouse gas emissions.  In light of
recent scientific studies, this Article assumes the propriety of such legislation and considers
the next step of how best to draft that legislation to accomplish its goals. See INTERGOVERN-

MENTAL PANEL ON CLIMATE CHANGE, Summary for Policymakers, in CLIMATE CHANGE 2007:
IMPACTS, ADAPTATION AND VULNERABILITY 7, 8–22 (Martin Parry et al. eds., 2007) [hereinaf-
ter IPCC Summary for Policymakers, IMPACTS], available at http://www.ipcc.ch/pdf/assess-
ment-report/ar4/wg2/ar4-wg2-spm.pdf (summarizing “the impacts of climate change on
natural, managed and human systems” and the adaptability and vulnerability of those sys-
tems); INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, Summary for Policymakers, in CLI-

MATE CHANGE 2007: THE PHYSICAL SCIENCE BASIS 1–18 (Susan Solomon et al. eds., 2007)
[hereinafter IPCC Summary for Policymakers, PHYSICAL SCIENCE], available at http://www.
ipcc.ch/pdf/assessment-report/ar4/wg1/ar4-wg1-spm.pdf (summarizing findings on
global climate change and presenting options and long-term perspective to policymakers).

8 See generally Horst W. J. Rittel & Melvin M. Webber, Dilemmas in a General Theory of
Planning, 4 POL’Y SCI. 155, 160–69 (1973) (introducing the term “wicked problems” to
describe nature of social policy problems); see also JEFF CONKLIN, DIALOGUE MAPPING: BUILD-

ING SHARED UNDERSTANDING OF WICKED PROBLEMS 3–40 (2006).
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“social messes,” classic wicked problems include AIDS, healthcare, and
terrorism.9

Climate change, however, has been fairly described as a “super
wicked problem” because of its even further exacerbating features.10

These features include the fact that time is not costless, so the longer
it takes to address the problem, the harder it will be to do so.11  As
greenhouse gas emissions continue to increase, exponentially larger,
and potentially more economically disruptive, emissions reductions
will be necessary in the future to bring atmospheric concentrations
down to desired levels.12  Future technological advances, therefore,
would likewise have to be able to achieve those exponentially greater
reductions to make up for lost time.  The climate change that hap-
pens in the interim may itself cause sufficient economic disruption,
for instance, by slowing growth rates, so as to make it much harder to
accomplish the necessary technological innovation.

Another problematic characteristic of climate change is that
those who are in the best position to address the problem are not only
those who caused it, but also those with the least immediate incentive
to act within that necessary shorter timeframe.13  The major sources of
greenhouse gas emissions include many of the world’s most powerful
nations, such as the United States, which are not only reluctant to
embrace restrictions on their own economies but are least susceptible
to demands by other nations that they do so.  In addition, by a per-
verse irony, they are also the nations least likely to suffer the most
from climate change that will unavoidably happen in the nearer
term.14

A third feature is the absence of an existing institutional frame-
work of government with the ability to develop, implement, and main-
tain the laws necessary to address a problem of climate change’s
tremendous spatial and temporal scope.15  Climate change is ulti-

9 Robert E. Horn & Robert P. Weber, New Tools for Resolving Wicked Problems:
Mess Mapping and Resolution Mapping Processes 3 (MacroVU(r), Inc. & Strategy Kinetics
LLC, 2007), available at http://www.strategykinetics.com//New_Tools_For_Resolving_
Wicked_Problems.pdf.  I owe special thanks to Professor Douglas Kysar for notifying me
about “wicked” analysis in his comments on an early draft of this article.

10 See Kelly Levin et al., Playing It Forward: Path Dependency, Progressive Incre-
mentalism, and the “Super Wicked” Problem of Global Climate Change 8–10 (July 7, 2007)
(unpublished manuscript, on file with author), available at http://environment.yale.edu/
uploads/publications/2007levinbernsteincashoreauldWicked-Problems.pdf (“Although
the challenges of climate change and many other complex environmental and social
problems are captured by the above characteristics, climate poses three additional features
that render it a ‘super wicked problem.’”).

11 See id. at 8–9.
12 See infra notes 39–42 and accompanying text. R
13 See Levin et al., supra note 10, at 9. R
14 See infra text accompanying notes 59–66. R
15 See Levin et al., supra note 10, at 9; infra text accompanying note 42. R
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mately a global problem.  But there is an absence of any global law-
making institution with a jurisdictional reach and legal authority that
match the scope of the problem.16

Each of these features, which I discuss in more detail below, re-
lates to the science of climate change, human nature, and the nature
of U.S. lawmaking institutions.  They present significant obstacles
both to the enactment of climate change legislation in the first in-
stance and to its successful implementation over time.

A. The Science of Climate Change

The science of climate change has several distinct features that
render lawmaking especially difficult.  As I describe below, these in-
clude the physics and chemistry underlying climate change as well as
the resulting impacts of such change on humankind and the global
ecosystem.

1. The Greenhouse Effect

Although ultimately riddled with complexities, the basic science
of climate change is fairly straightforward.  As the concentration of
certain chemicals in the atmosphere increases, the amount of heat
from sunlight in the form of infrared radiation that would otherwise
simply reflect off the earth’s surface and radiate back into space is
instead captured within our atmosphere.  This process works like a
“greenhouse,” which is why it is popularly referred to as a “greenhouse
effect” and also why those chemicals that capture higher concentra-
tions of heat are known as “greenhouse gases.”17

Carbon dioxide (CO2) is one of several significant greenhouse
gases, and a CO2 molecule’s potential to capture heat is actually far
less than others’, such as methane, by several orders of magnitude.18

16 See William W. Buzbee, Recognizing the Regulatory Commons: A Theory of Regulatory
Gaps, 89 IOWA L. REV. 1, 13 (2003) (“Global warming also confronts no matching or com-
mensurate political or legal regime that . . . is logically situated to take the lead and address
global warming’s causes and anticipated harms.”).

17 See INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, Historical Overview of Climate
Change Science, in CLIMATE CHANGE 2007: THE PHYSICAL SCIENCE BASIS 93, 103, 105–06, 115
(Susan Solomon et al. eds., 2007) [hereinafter IPCC Historical Overview], available at http:/
/www.ipcc.ch/pdf/assessment-report/ar4/wg1/ar4-wg1-chapter1.pdf (providing a histori-
cal overview of scientists’ understanding of the greenhouse effect); INTERGOVERNMENTAL

PANEL ON CLIMATE CHANGE, Technical Summary, in CLIMATE CHANGE 2007: THE PHYSICAL

SCIENCE BASIS 19, 23–28 (Susan Solomon et al. eds., 2007) [hereinafter IPCC Technical
Summary], available at http://www.ipcc.ch/pdf/assessment-report/ar4/wg1/ar4-wg1-ts.pdf
(providing a technical summary of greenhouse gases); see also R.T. Pierrehumbert, Climate
Change: A Catastrophe in Slow Motion, 6 CHI. J. INT’L L. 573, 573–74 (2006) (discussing
human-induced emissions).

18 See Jennifer Woodward, Turning Down the Heat: What United States Laws Can Do to
Help Ease Global Warming, 39 AM. U. L. REV. 203, 210 (1989) (“In amounts comparable to
carbon dioxide, other gases are also currently adding to the greenhouse effect.  Although
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The reason CO2 is nonetheless the subject of so much attention is
because the natural concentrations in the atmosphere are relatively
small compared to the volume of CO2 emissions now being added by
human activities.19  Although the largest source of CO2 emissions his-
torically was volcanic activity, fossil-fuel burning alone adds fifteen
times that supplied by volcanoes each year, and that ratio is rapidly
increasing.20  The now-famous “hockey-stick” graphs depicting the
dramatic and accelerating rise in CO2 atmospheric concentrations
during the last one hundred years and the corresponding rise in
global temperatures illustrate the essential relationship between CO2

and global warming as a matter of scientific cause and effect.21

Exacerbating the additions of CO2 to the atmosphere from classic
sources of pollution, especially power plants and motor vehicles, are
other human activities that dramatically eliminate nature’s ability to
take CO2 out of the atmosphere.  There are several natural “sinks”
that can decrease greenhouse gas concentrations by taking those gases
out of the atmosphere.22  If those sinks were increasing in capacity
while the sources were increasing their emissions, there would be no
net greenhouse effect.  But just the opposite is happening: the num-
ber and capacity of those natural sinks are decreasing.23

scientists have identified at least a dozen trace greenhouse gases in the atmosphere, the
most significant gases are chlorofluorocarbons, methane, nitrous oxide, and tropospheric
ozone.”) (citations omitted).

19 See Pierrehumbert, supra note 17, at 574–75 (“It is because there is relatively little R
carbon dioxide in the atmosphere that human economic activity has the prospect of doub-
ling its concentration within the twenty-first century, with greater increases in sight thereaf-
ter.”); see also IPCC Historical Overview, supra note 17, at 108 (concluding that “emissions R
resulting from human activities are substantially increasing the atmospheric concentra-
tions of the greenhouse gases: CO2, CH4, CFCs, N2O”); IPCC Technical Summary, supra note
17, at 23–27 (providing technical summary of increases in atmospheric carbon dioxide, R
methane and nitrous oxide); National Oceanic Atmospheric Administration, Global
Warming: Frequently Asked Questions (Aug. 20, 2008), http://www.ncdc.noaa.gov/oa/cli-
mate/globalwarming.html#Q2 (“The global concentration of CO2 in our atmosphere to-
day far exceeds the natural range over the last 650,000 years of 180 to 300 ppmv.
According to the IPCC Special Report on Emission Scenarios (SRES), by the end of the
21st century, we could expect to see carbon dioxide concentrations of anywhere from 490
to 1260 ppm (75–350% above the pre-industrial concentration”).).

20 Pierrehumbert, supra note 17, at 576. R
21 See INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, Changes in Atmospheric Constitu-

ents and in Radioactive Forcing, in CLIMATE CHANGE 2007: THE PHYSICAL SCIENCE BASIS 99,
134 fig.2.2 (Susan Solomon et al. eds., 2007); see also David R. Hodas, State Law Responses to
Global Warming: Is It Constitutional to Think Globally and Act Locally?, 21 PACE ENVTL. L. REV.
53, 61 (2003) (detailing the human connection to the rise in carbon dioxide levels since
1900).

22 See Karen N. Scott, The Day After Tomorrow: Ocean CO2 Sequestration and the Future of
Climate Change, 18 GEO. INT’L ENVTL. L. REV. 57, 58–59 (2005) (discussing the ocean as
“both a natural sink and a reservoir for CO2”).

23 See, e.g., id. at 59 (“[T]he response of the ocean carbon cycle to changes in atmos-
pheric CO2 levels is slow, being limited by both chemical and physical factors.”).
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For instance, plants are a major sink of CO2.24  Plants absorb CO2

and release oxygen in a biochemical process (photosynthesis) neces-
sary to produce energy: the fascinating converse of the process by
which animals breathe in oxygen and release CO2.  Plant absorption
of CO2 has historically served as a significant means of keeping CO2

concentrations in the atmosphere in check.25  Because, however, de-
velopment activities throughout the globe have literally cleared mas-
sive landscapes of vegetation, including some of the densest tropical
rainforests, the ecosystem’s ability to reduce atmospheric CO2 concen-
trations has dramatically decreased at the very moment that it is most
needed.  Even worse, those same development activities emit huge
volumes of CO2 gas into the atmosphere by burning the vegetation,
which releases the CO2 otherwise absorbed within the vegetation’s
chemical makeup.26

Finally, the greenhouse effect is a global phenomenon, not one
that occurs in some parts of the world and not others.  Atmospheric
concentrations of greenhouse gases are uniform throughout the at-
mosphere;27 they do not differ over distinct parts of the globe.  A mol-

24 See id. at 58 (stating that terrestrial vegetation is a natural mechanism that removes
CO2 from the atmosphere); Food and Agricultural Organization of the United Nations,
Roles of Forests in Climate Change (Feb. 4, 2009), http://www.fao.org/forestry/53459/
en/.

25 See INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, Couplings Between Changes in
the Climate System and Biogeochemistry, in CLIMATE CHANGE 2007: THE PHYSICAL SCIENCE BASIS

514 (Susan Solomon et al. eds., 2007) (discussing plants’ role in stabilizing atmospheric
carbon dioxide concentrations).

26 See Food and Agricultural Organization of the United Nations, supra note 24; see R
also INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, LAND USE, LAND-USE CHANGE, AND

FORESTRY 207–08 (Robert T. Watson et al. eds., 2000) (“Burning . . . represents a short-
term transfer of carbon from grassland ecosystems to the atmosphere . . . .  Increasing fire
frequency over time tends to reduce grass biomass production . . . result[ing] in declines in
soil carbon pools . . . .”); INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, Changes in At-
mospheric Constituents and in Radiative Forcing, in CLIMATE CHANGE 2007: THE PHYSICAL SCI-

ENCE BASIS 135 (Susan Solomon et al. eds., 2007) [hereinafter IPCC Changes]; IPCC
Technical Summary, supra note 17, at 26; Yadvinder Malhi et al., Climate Change, Deforestation, R
and the Fate of the Amazon, 319 SCIENCE 169, 170–71 (2008) (discussing the effect of forest
burning in the Amazon); Márcio Santilli et al., Tropical Deforestation and the Kyoto Protocol, 71
CLIMATIC CHANGE 267, 269 (2005); Tom Knudson, ‘Green’ Storage in Forests May Be Going Up
in Smoke; Study: Wildfires Emit More Global Warming Gases than Thought, SACRAMENTO BEE,
Mar. 12, 2008, at A3 (discussing the implications of the greenhouse gases emitted from
California wildfires on the state’s efforts to reduce emissions from human activity).

27 The impact of CO2 emissions on climate change turns on atmospheric concentra-
tions of CO2 in the troposphere, which become uniform around the globe. See IPCC
Changes, supra note 26, at 137–40; A. Denny Ellerman, Tradable Permits for Greenhouse Gas R
Emissions: A Primer with Particular Reference to Europe, 69 MIT JOINT PROGRAM ON SCI. & POL’Y
GLOBAL CHANGE 2 (2000), available at http://web.mit.edu/globalchange/www/
MITJPSPGC_Rpt69.pdf (“A ton of CO2 emitted or abated in Bombay will have the same
effect on climate as a ton emitted or abated in Buenos Aires, Chicago, Kiev, or Stock-
holm.”); see also PETER FOLGER, THE CARBON CYCLE: IMPLICATIONS FOR CLIMATE CHANGE AND

CONGRESS 2 (Congressional Research Service Report, Mar. 13, 2008), available at http://
www.usembassy.at/en/download/pdf/carbon_cycle.pdf (“[W]here fossil fuels are burned
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ecule of carbon dioxide added by a source in New Zealand
accordingly has the same effect on CO2 concentrations as a molecule
added by a source in Kansas, Brazil, or Sweden.28

What are the related lawmaking challenges?  The first is that both
sources of greenhouse gases and potential sinks of greenhouse gases
are relevant.  Laws concerned with addressing the greenhouse effect
need to consider the possibility of reducing sources while also increas-
ing the capacity of sinks.  The second lawmaking challenge is that any
effective climate change legislation must include, of course, domestic
controls, but no domestic legislation is enough standing alone.  Even
if one or many nations decrease their emissions rates or their own
destruction of carbon sinks, those efforts are susceptible to being over-
taken by activities occurring within another nation’s borders.29  Of
particular significance in the United States, a third lawmaking chal-
lenge relates to the need for land use controls.  Land use controls are
federal environmental law’s “third rail” because of the related specter
of federal interference with state and local land use planning.  The
prospect of such federal disruption of state and local governmental
prerogatives to determine land use development patterns has derailed
several efforts by the Environmental Protection Agency (EPA) over
the years to address air and water pollution caused by particular uses
of land.30

2. Stock/Flow Nature of Atmospheric Chemistry

One of the distinctive features of the science of climate change is
the stock/flow nature of the physical and chemical processes underly-
ing it.  A stock/flow relationship is counterintuitive because it does
not operate like the kind of simple, short-term, more linear relation-
ship between cause and effect that most people (and lawmakers) as-
sume is at work when they contemplate pollution and the options for
its regulation.  Unfortunately, climate change now cannot be avoided
simply by reducing greenhouse gas emissions, much the same way that
one could stop a teakettle from boiling by just turning down the stove.

makes relatively little difference to the concentration of CO2 in the atmosphere; emissions
in any one region affect the concentration of CO2 everywhere else in the atmosphere.”)
(emphasis omitted).

28 See sources cited supra note 27. R
29 China has recently passed the United States as the single largest producer of green-

house gas emissions, and India and Brazil are also accelerating their emissions rates. See
infra notes 65–66 and accompanying text. R

30 ROBERT V. PERCIVAL ET AL., ENVIRONMENTAL REGULATION: LAW, SCIENCE, AND POLICY

716–18 (5th ed. 2006).
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The relevant atmospheric controls for temperature are not so
straightforward.31

The kind of stock/flow relationship that prompts climate change
is instead very different.  Climate change results from the buildup of
greenhouse gases over time, indeed, over centuries.  Unlike the pollu-
tants in most ecological contexts, once added to the atmosphere,
greenhouse gases remain there for a very long time—not just decades,
or even centuries, but thousands of years.  The pollutants do not natu-
rally dissipate in significant amounts.  And so long as the amount of
greenhouse gases being emitted into the atmosphere is greater than
the amount that naturally falls out every year, greenhouse gas concen-
trations increase over time.  Of course, that is exactly what has been
happening, and at an accelerating rate.32

The most accessible description of the stock/flow relationship
that I have encountered is to contemplate the atmosphere as the
equivalent of a bathtub that has been filling with water over time be-
cause the pipe adding water into the tub is much larger than the drain
coming out of the tub.33  In the “tub” of the atmosphere, while the
metaphorical emissions pipe coming in has gotten much larger, the
drain has gotten much smaller for two distinct reasons.  The first, as
earlier discussed, is the destruction of vegetation that would otherwise
have absorbed some CO2 from the atmosphere by way of photosynthe-
sis.  The second is the ocean, which also provides a natural sink in
which some greenhouse gases like CO2 can dissolve.  As, however, the
concentrations of greenhouse gases in the atmosphere have in-
creased, the ocean’s capacity to dissolve additional greenhouse gases
out of the atmosphere is diminishing because the ocean is filling up
beyond its chemical capacity to dissolve more gases.

The practical implications of such a stock/flow relationship are
significant, particularly temporally.  First, because the high concentra-
tions of greenhouse gases in the atmosphere are the result of decades
of buildup and natural drainage is very slow, those high concentra-
tions cannot be reduced easily or quickly.  It will require not just a
decrease in the rate of emissions increases but in the absolute amount
of emissions each year.  And even if annual emissions are reduced
considerably, the atmospheric concentrations will continue to in-
crease until those annual increases are less than the annual drain-

31 See John D. Sterman & Linda Booth Sweeney, Understanding Public Complacency
About Climate Change: Adults’ Mental Models of Climate Change Violate Conservation of Matter, 80
CLIMATIC CHANGE 213, 214–15, 222–28 (2007).

32 See Pierrehumbert, supra note 17, at 576–77. R
33 Sterman & Sweeney, supra note 31, at 235. R
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age.34  The bathtub may fill up more slowly but the water will still be
rising.

Finally, even if one manages to achieve annual emissions that are
lower than the annual drainage, it will likely take many decades to
lower the atmospheric greenhouse gas concentrations.  And until
those concentrations are substantially lower, climate change will con-
tinue to occur.  For example, for every kilogram of CO2 added to the
atmosphere today, one quarter of that amount will remain in the at-
mosphere for five hundred to one thousand years, and approximately
7 percent will persist in the atmosphere for hundreds of thousands of
years.35  That’s a long time.

But even the stock/flow characteristic of atmospheric concentra-
tions of greenhouse gas is only half of the time lag that renders re-
dressing climate change problematic.  A comparable stock/flow
relationship exists in the atmosphere for the buildup of radiative heat.
Just as greenhouse gas concentrations build up over lengthy periods
of time, radiative heat does so too.36  For that reason, there is, in ef-
fect, not just one bathtub in the atmosphere, but two: one for green-
house gases and one for radiative heat, with the former adding heat to
the latter.  And here too, the heat builds up in the second bathtub so
long as the amount of heat being added is greater than the heat drain-
ing out.37

The practical implication of adding yet one more stock/flow rela-
tionship to the global-warming equation is stark.  It means that even
once one achieves an absolute reduction of greenhouse gases, after
decades of effort, one will not see any resulting decrease of heat.  The
decrease will occur only after the amount of heat being added as a
result of greenhouse gas concentrations gets so low that it is less than
the heat being drained.38  A reduction in additional heat will other-
wise only decrease the rate of global-warming increases, but not actu-
ally result in a temperature decrease.

What are the related lawmaking challenges?  Here again, there are
several.

The first challenge is that major reductions will clearly be neces-
sary.  It will not be enough to slow the rate of increases or even to

34 Id. at 215–16.
35 Pierrehumbert, supra note 17, at 577. R
36 See IPCC Summary for Policymakers, PHYSICAL SCIENCE, supra note 7, at 13. R
37 Sterman & Sweeney, supra note 31, at 215; see also IPCC Summary for Policymakers, R

PHYSICAL SCIENCE, supra note 7, at 13 (referring to model experiments showing that even if R
all radiative forcing agents remained constant at the 2000 levels, further warming would
take place primarily as a result of slow ocean response).

38 See Sterman & Sweeney, supra note 31, at 215 (noting that warming would continue R
until both greenhouse gas concentrations fell and global mean temperature rose enough
to restore net radiative balance).
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decrease absolute annual emissions.  As just described, only if emis-
sions are lower than drainage will greenhouse gas concentrations de-
crease, and even then reduction in atmospheric heat will not occur
until the net radiative heat being added by greenhouse gases is less
than the amount draining out.

The second challenge is that there will necessarily be a huge lag
between the time reductions in greenhouse gas emissions occur and
any mitigating effect on climate change.  The time lag is at the very
least longer than the lifetime of any adult.  The upshot is that no one
who is asked to curtail activities to reduce greenhouse gas concentra-
tions will be likely to live long enough to enjoy the benefits of that
curtailment.

The related lawmaking implication is that many of the measures
that can make a significant difference for current lives are adaptation
measures rather than mitigation measures designed to reduce emis-
sions.  Much of the climate change that is going to occur in our life-
times is unavoidable.  We can still reduce greenhouse gas emissions to
avoid accelerating even worse effects, but all that can done about that
now-unavoidable change is to address the needs of those who will be
most adversely affected and develop ways to adapt to climate change
that will minimize its adverse effects and perhaps take advantage of
some new opportunities that it presents.

A third significant challenge is that the enormous temporal
dimensions of climate change, potentially crossing multiple genera-
tions, resist easy application of the kind of cost-benefit analysis many
policymakers favor for the setting of environmental protection stan-
dards.  The proper role of cost-benefit analysis has long been debated
in environmental law, with many commentators strongly in favor and
others sharply critical of the efficacy and fairness of such analysis.39

But, ignoring the tendency of climate change to raise the kinds of
value conflicts that detractors of cost-benefit analysis claim it is ill-
suited to measure,40 the temporal dimension alone renders heavy reli-

39 See generally MATTHEW D. ADLER & ERIC A. POSNER, COST-BENEFIT ANALYSIS: LEGAL,
ECONOMIC, AND PHILOSOPHICAL PERSPECTIVES (2001) (reproducing a series of articles offer-
ing contrasting perspectives on the efficacy of cost-benefit analysis).

40 See, e.g., RICHARD L. REVESZ & MICHAEL A. LIVERMORE, RETAKING RATIONALITY: HOW

COST-BENEFIT ANALYSIS CAN BETTER PROTECT THE ENVIRONMENT AND OUR HEALTH 55–147
(2008) (detailing the “fallacies” of cost-benefit analysis); Frank Ackerman & Lisa
Heinzerling, Pricing the Priceless: Cost-Benefit Analysis of Environmental Protection, 150 U. PA. L.
REV. 1553, 1562–81 (2002) (showing that the attempt of cost-benefit analysis to put prices
on priceless values and to discount harms makes it a poor way to evaluate environmental
protection regulation); David M. Driesen, Distributing the Costs of Environmental, Health, and
Safety Protection: The Feasibility Principle, Cost-Benefit Analysis, and Regulatory Reform, 32 B.C.
ENVTL. AFF. L. REV. 1, 64–94 (2005) (arguing that the principle requiring maximum feasi-
ble emissions reductions is a more appropriate method for considering costs in the context
of most technology-based standards).
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ance on cost-benefit analysis problematic at the very least.  Proffering
a discount rate for valuing costs and benefits that will be realized or
avoided only centuries in the future and under completely uncertain
societal conditions is heroic, foolish, or a mixture of both.41  But in no
event does it provide an especially solid basis for making confident
policy choices today.42

A final lawmaking challenge that derives from the stock/flow na-
ture of climate change is that lawmaking delays are costly.  The longer
one waits, the more dramatic the necessary reductions in emissions.
The reason is simple.  With every year of delay, greenhouse gas con-
centrations and radiative heat levels increase and, no less important,
the economic interests in maintaining increasingly high rates of emis-
sions get ever more deeply entrenched.  Power plants, for instance,
have long life spans.  It is much harder to change direction after mas-
sive investments have been made in their construction and operation.
This problem is present with many other parts of our nation’s energy
infrastructure that currently depend on the emission of huge volumes
of greenhouse gases.43

3. Spatial Dimension of Climate Change: Global Cause vs. Global
Effect

Although atmospheric concentrations of greenhouse gas concen-
trations are uniform around the globe, the impacts of those concen-
trations are not similarly uniform.  Hence, although the
Intergovernmental Panel on Climate Change (IPCC) and other scien-
tific bodies routinely refer to increases in average global temperature,
that does not mean that every part of the globe will in fact experience
the same temperature increase.  That “average” instead masks substan-
tial differences in temperature increases.  For some parts of the world,
the temperature increase will be much greater than for other parts.44

Even more important, considered in isolation, temperature in-
creases mask the much larger differences in resulting worldwide im-
pacts.  The impacts of any increase in temperature on public health,

41 For a discussion of the challenges of discounting in the context of climate change,
see ERIC A. POSNER, CASS SUNSTEIN & DAVID WEISBACH, CLIMATE CHANGE JUSTICE (forthcom-
ing 2008) (manuscript at 127–45, on file with author).

42 See Regulating Greenhouse Gas Emissions Under the Clean Air Act, 73 Fed. Reg.
44,354, 44,414–16 (proposed July 30, 2008) (describing the host of limitations of economic
analysis, especially cost-benefit analysis, as applied to a problem with enormous spatial and
temporal dimensions like climate change).

43 Kelly Sims Gallagher, Acting in Time on Climate Change 9–10 (Sept. 18–19, 2008)
(unpublished conference paper, presented at Acting in Time on Energy Policy Conference
at Harvard University), available at http://belfercenter.ksg.harvard.edu/actingintime-
onenergy/papers/gallagher-climate.pdf (describing long lifetimes of investments in en-
ergy infrastructure and impact on timing and cost of climate change policy).

44 See IPCC Summary for Policymakers, PHYSICAL SCIENCE, supra note 7, at 9. R
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welfare, and the environment are highly dependent on geographic
location.45  What might even be a potentially beneficial increase in
one part of the world could be a completely devastating effect
elsewhere.46

For instance, the impact of a given increase in temperatures turns
on factors such as the ways the wind blows, water flows, and the Earth
spins in its orbit around the sun.47  For those parts of the globe where
water may already be scarce, an increase in temperature can quickly
result in severe droughts and famines, leading to mass migrations of
hundreds of thousands, if not millions, of people.48  For those parts of
the world where people live close to the ocean in low-lying elevations
vulnerable to flooding, rising sea levels could literally wipe out entire
island nations and coastal cities.  And for those parts of the world
where, because of preexisting higher temperatures, many of the
world’s diseases originate, even higher temperatures could both pro-
mote the development of new diseases and increase their ability to
spread further around the globe.49

By contrast, in other parts of the world, increased temperatures
might even seem to yield some benefits, at least in the short term.50

In higher latitudes, an increase in temperature might lengthen the
growing season and thereby offer a potential boost in agricultural pro-
ductivity.51  Some scholars have made just that claim with respect to

45 See IPCC Summary for Policymakers, IMPACTS, supra note 7, at 11–18. R
46 See id. at 10 fig.1 (presenting a chart showing that increased temperatures will cause

increased water availability in moist tropics but decreased water availability in mild, and
some low, latitudes); INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, Summary for Policy-
makers, in CLIMATE CHANGE 2007: SYNTHESIS REPORT 8–13 (The Core Writing Team et al.
eds., 2007) [hereinafter IPCC Summary for Policymakers, SYNTHESIS], available at http://www.
ipcc.ch/pdf/assessment-report/ar4/syr/ar4_syr_spm.pdf (listing and discussing different
regional impacts); Anthony J. McMichael et al., Global Climate Change, in 1 COMPARATIVE

QUANTIFICATION OF HEALTH RISKS: GLOBAL AND REGIONAL BURDEN OF DISEASE ATTRIBUTA-

BLE TO SELECTED MAJOR RISK FACTORS 1543 (Majid Ezzati et al. eds, 2004)
47 See INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, Frequently Asked Questions, in

CLIMATE CHANGE 2007: THE PHYSICAL SCIENCE BASIS 94–97  (Susan Solomon et al. eds.,
2007).

48 See IPCC Summary for Policymakers, IMPACTS, supra note 7, at 12; IPCC Summary for R
Policymakers, SYNTHESIS, supra note 46, at 8–13; McMichael et al., supra note 46. R

49 IPCC Summary for Policymakers, SYNTHESIS, supra note 46, at 8–13; see Pierrehumbert, R
supra note 17, at 578–79 (describing non-uniform impacts). R

50 See INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, Food, Fibre and Forest Products,
in CLIMATE CHANGE 2007: IMPACTS, ADAPTATION AND VULNERABILITY 273, 284 (Martin Parry
et al. eds., 2007), available at http://www.ipcc.ch/pdf/assessment-report/ar4/wg2/ar4-
wg2-chapter5.pdf; INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, Industry, Settlement and
Society, in CLIMATE CHANGE 2007: IMPACTS, ADAPTATION AND VULNERABILITY 357, 365 (Martin
Parry et al. eds., 2007) [hereinafter IPCC Industry], available at http://www.ipcc.ch/pdf/
assessment-report/ar4/wg2/ar4-wg2-chapter7.pdf; IPCC Summary for Policymakers, IMPACTS,
supra note 7, at 12. R

51 INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, Human Health, in CLIMATE

CHANGE 2007: IMPACTS, ADAPTATION AND VULNERABILITY 391, 411 (Martin Parry et al. eds.,
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wine production.52  Similarly, although higher temperatures in the
Arctic may sound the death knell for certain species, such as the polar
bear, and for certain native villages, melting ice could open up new
passageways for marine transportation and access to energy
resources.53

There is also a reason why the problem is defined not as “global
warming” per se but as global climate change.  Changes in temperature
are simply the first in a chain reaction of ecosystem changes.54  The
changes in climate that result from changes in temperature are highly
dependent on location.55  Some places may get more rain; other
places may get less.  Some places may get more damaging weather
patterns; others may not.  If, as some scientists suggest, changing tem-
peratures can shift the ocean currents, such as the Gulf Stream, and
melt polar ice, the variation in global impacts will be even more pro-
nounced.56  To be sure, if some of the most catastrophic conse-
quences—including dramatic sea level rises and global spread of
infectious diseases—occur over the longer term, there will be signifi-
cant absolute costs everywhere.57  But, the consequences of climate
change from uniform atmospheric concentration of greenhouse gases
will not be the same everywhere, certainly in the nearer term and not
in the distant future, which is another defining feature of the science
of climate change.58

What are the related lawmaking challenges?  Here again, there are sev-
eral and all are quite formidable.

The most significant challenge is that although all parts of the
world can influence global climate change, not all parts of the world
will suffer equally if such change occurs.  Indeed, some parts of the
world will suffer potentially catastrophic effects, even with a rise of just
a few degrees, while other parts of the world will suffer relatively little
and may even believe that they are enjoying some short-term eco-
nomic benefits.  Such distributional differences will make it much
harder to achieve the international cooperation and coordination
necessary to address the problem.

2007), available at http://www.ipcc.ch/pdf/assessment-report/ar4/wg2/ar4-wg2-chapter8.
pdf.

52 See, e.g., A. B. Tate, Global Warming’s Impact on Wine, 12 J. OF WINE RES. 95, 96–97
(2001) (suggesting potential short-term beneficial effects of higher temperatures on wine
production).

53 IPCC Summary for Policymakers, IMPACTS, supra note 7, at 15; McMichael et al., supra R
note 46.

54 See IPCC Summary for Policymakers, IMPACTS, supra note 7, at 17. R
55 See id. at 13–15.
56 See id. at 17; Pierrehumbert, supra note 17, at 578–79 (describing non-uniform R

impacts).
57 See IPCC Summary for Policymakers, IMPACTS, supra note 7, at 11–12,17–20. R
58 See supra notes 44–46 and accompanying text.
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But what makes addressing the problem seemingly insurmounta-
ble is that the parts of the world that are most directly threatened are
completely different from those that are the primary sources of green-
house gases now in the atmosphere.  Those parts of the globe most
threatened, especially areas near the equator and of high elevation,
are also some of the world’s poorest and have the least-developed gov-
ernments.59  Populations in these areas, such as parts of Africa and
Asia, often lack basic shelter, health care facilities, a diversified econ-
omy, and a government able to deliver basic social services in times of
stress.  Their ability to adapt to climate change is consequently
minimal.60

In tragic contrast, the most highly industrialized nations that have
emitted the vast majority of greenhouse gases over the past one hun-
dred years—including the United States, Russia, and much of Western
Europe—are located almost exclusively in the higher latitudes in the
northern hemisphere.61  These are, somewhat perversely, the areas
that are likely to suffer the least in the short term and economic inter-
ests in these areas may even believe that they will enjoy some short-
term benefits.62

59 See, e.g., IPCC Industry, supra note 50, at 365–66; INTERGOVERNMENTAL PANEL ON R
CLIMATE CHANGE, Perspectives on Climate Change and Sustainability, in CLIMATE CHANGE 2007:
IMPACTS, ADAPTATION AND VULNERABILITY 821 (Martin Parry et al. eds., 2007), available at
http://www.ipcc.ch/pdf/assessment-report/ar4/wg2/ar4-wg2-chapter20.pdf; IPCC Sum-
mary for Policymakers, IMPACTS, supra note 7, at 13; see also Kathryn S. Brown, Taking Global R
Warming to the People, SCIENCE MAG., Mar. 5, 1999, at 1440–41; Michael Grubb, Seeking Fair
Weather: Ethics and the International Debate on Climate Change, 71 INT’L AFF. 463, 467 (1995);
Paul Reiter, Climate Change and Mosquito-Borne Disease, 109 ENVTL. HEALTH PERSP. 141, 142
(2001).

60 See IPCC Summary for Policymakers, IMPACTS, supra note 7, at 12–13; Brown, supra R
note 59, at 1441. R

61 World Resources Institute, Contributions to Global Warming; Historic Carbon Di-
oxide Emissions from Fossil Fuel Combustion, 1900–1999, http://earthtrends.wri.org/
maps_spatial/maps_detail_static.php?map_select=488&theme=3 (last visited Apr. 5, 2009).

62 See INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, Asia, in CLIMATE CHANGE

2007: IMPACTS, ADAPTATION AND VULNERABILITY 469, 482 (Martin Parry et al. eds., 2007),
available at http://www.ipcc.ch/pdf/assessment-report/ar4/wg2/ar4-wg2-chapter10.pdf;
INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, Assessing Key Vulnerabilities and the Risk
from Climate Change, in CLIMATE CHANGE 2007: IMPACTS, ADAPTATION AND VULNERABILITY

779, 796 (Martin Parry et al. eds., 2007), available at http://www.ipcc.ch/pdf/assessment-
report/ar4/wg2/ar4-wg2-chapter19.pdf; INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE,
Europe, in CLIMATE CHANGE 2007: IMPACTS, ADAPTATION AND VULNERABILITY 541, 554, 556
(Martin Parry et al. eds., 2007), available at http://www.ipcc.ch/pdf/assessment-report/
ar4/wg2/ar4-wg2-chapter12.pdf; INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, Global
Climate Projections, in CLIMATE CHANGE 2007: THE PHYSICAL SCIENCE BASIS 747, 782 (Susan
Solomon et al. eds., 2007), available at http://www.ipcc.ch/pdf/assessment-report/ar4/
wg1/ar4-wg1-chapter10.pdf (stating that precipitation would increase in northern Eu-
rope); INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, North America, in CLIMATE CHANGE

2007: IMPACTS, ADAPTATION AND VULNERABILITY 617, 623 (Martin Parry et al. eds., 2007),
available at http://www.ipcc.ch/pdf/assessment-report/ar4/wg2/ar4-wg2-chapter14.pdf;
see also Herman Shugart et al., Forests and Global Climate Change: Potential Impacts on U.S.
Forest Resources, at ii, iv–v, 43 (Pew Center on Global Climate Change, Arlington, Va., Feb.
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Such nations are not only the most responsible for the current
problems, but they are also invariably some of the most politically and
economically powerful nations on the globe.  They are consequently
not readily susceptible to less powerful nations’ efforts to compel
them to reduce their emissions.  Because of their relative wealth, they
are also more easily able to adopt adaptation measures and conse-
quently suffer fewer immediate hardships.

As a result, it will prove extremely difficult in the short run to
persuade the powerful nations responsible for climate change to un-
dertake the dramatic action now needed.  They will not perceive the
benefits for doing so, in part because they will not in fact be the ones
suffering the greatest and most immediate harm.  And by the time
longer-term climate change begins to adversely affect even the more
powerful nations—because of political destabilization caused by mas-
sive migrations, the spread of infectious diseases, dramatic changes
caused by shifts in the Gulf Stream, or melting glaciers—it will be too
late to take action to avoid such greater effects.  As described above,
the stock/flow nature of the atmosphere precludes the normal luxury
of awaiting serious and immediate adversity before taking action.63

There is no scientific reason why such a geographic mismatch be-
tween cause and effect has to exist.  But it does.  It is the result of an
unwittingly perverse combination of the laws of physics and chemistry
with patterns of economic industrialization around the globe.  No
matter how unwitting, however, the resulting obstacle to lawmaking is
correspondingly huge.

Finally, there is yet one more distributional twist that makes
meaningful lawmaking that much harder.  Although it is the long-in-
dustrialized nations, such as the United States, Russia, and those in
Western Europe, that have contributed disproportionately to green-
house gas concentrations now in the atmosphere, there is a new set of
developing nations with exploding economies that has or at least soon
will surpass the developed nations in annual emissions.64  China has
become the single largest producer of greenhouse gases, beating pro-

2003), available at http://www.pewclimate.org/docUploads/forestry.pdf (stating that the
United States will receive short-term positive benefits from climate change in the sector of
forest resources).

63 See supra Part I.A.2.
64 See Energy Information Administration, Emissions of Greenhouse Gases Report,

http://www.eia.doe.gov/oiaf/1605/ggrpt/index.html#developments (last visited Apr. 5,
2009).
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jections of when it would overtake the United States.65  India and Bra-
zil are similarly increasing their emissions at accelerating rates.66

The related lawmaking problem is obvious.  The developed na-
tions, like the United States, are hard pressed to dictate to countries
like China and India that they should not expand their economies by
increasing greenhouse gas emissions.  After all, why should China and
India agree to do so when the United States is primarily responsible
for existing greenhouse gas concentrations and has already enjoyed
decades of economic prosperity and military superiority as a result of
greenhouse gas–producing industries that still produce far greater per
capita emissions than sources in either China or India?  At the same
time, the developed nations like the United States are less likely to
take unilateral action to reduce their emissions if they believe that if
they do, the rapidly developing nations will simply surpass them in
economic strength and simply replace U.S. greenhouse gas emissions
with their own, thereby not reducing climate change at all.

B. Human Nature and Cognitive Psychology

The science of climate change creates a series of forbidding law-
making obstacles that contribute to climate change’s wickedness as a
public policy problem.  But one reason that those obstacles are so po-
tentially overwhelming is because they work in tandem with human
nature.  Whether as a result of hard- or soft-wiring, human beings as a
species tend to think in certain ways.  As described by the field of cog-
nitive psychology, we tend to favor some outcomes over others, are
able to grasp some kinds of concepts more readily than others, and
use a series of mental shortcuts or “heuristics” in making decisions.67

65 Joseph Kahn & Mark Landler, China Grabs West’s Smoke-Spewing Factories, N.Y. TIMES,
Dec. 21, 2007, at A1; Andy Scott & Lucy Brady, China, Top Producer of Greenhouse Gases, Looks
to Tap Potential Resource, CHINA BRIEFING NEWS, Nov. 2, 2007, available at http://www.china-
briefing.com/news/2007/11/02/china-top-producer-of-greenhouse-gases-looks-to-tap-po-
tential-resource.html; see also China Surpasses U.S. Emissions, INT’L HERALD TRIB., June 21,
2007, LexisNexis Academic.

66 See U.S. GEN. ACCOUNTING OFFICE, CLIMATE CHANGE: TRENDS IN GREENHOUSE GAS

EMISSIONS AND EMISSIONS INTENSITY IN THE UNITED STATES AND OTHER HIGH EMITTING NA-

TIONS, GAO-04-146R, at 4 (2003); Energy Information Administration, Table H.1co2:
World Carbon Dioxide Emissions from the Consumption and Flaring of Fossil Fuels,
1980–2006, http://www.eia.doe.gov/environment.html (follow “Total Emissions” hyper-
link) (last visited Apr. 5, 2009); see also Sheryl Gay Stolberg, Bush Proposes Goal to Reduce
Greenhouse Gas: Long-Term World Target, N.Y. TIMES, June 1, 2007, at A1 (listing China and
India as other “top producers” of greenhouse gas emissions).

67 See, e.g., Paul Slovic et al., Cognitive Processes and Societal Risk Taking, in COGNITION

AND SOCIAL BEHAVIOR, 165, 168–74 (John S. Carroll & John W. Payne eds., 1976); Amos
Tversky & Daniel Kahneman, Judgment Under Uncertainty: Heuristics and Biases, in JUDGMENT

UNDER UNCERTAINTY: HEURISTICS AND BIASES 3, 3–4, 18–20 (Daniel Kahneman et al. eds.,
1982); Jeffrey J. Rachlinski & Cynthia R. Farina, Cognitive Psychology and Optimal Government
Design, 87 CORNELL L. REV. 549, 555–58 (2002).
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As applied to climate change, these cognitive tendencies and limita-
tions produce a “massive social trap.”68

Many of these human tendencies are directly relevant to both
why climate change has occurred and, most important for current
purposes, why lawmaking to address climate change has proven so
hard to establish and will be even harder to maintain over time.  In-
deed, there is almost complete opposition between the kinds of judg-
ments that need to be made to address climate change in a
meaningful way and the kinds of judgments that our basic way of
thinking favors.  Several of the most prominent types of decisions re-
late to the temporal dimension, spatial distribution, and sheer com-
plexity of climate change.

1. Myopia and Climate Change’s Temporal Dimension

As described above, the central feature of climate change is its
temporal dimension.  Cause and effect are spread out enormously
over time.  It is not just a matter of hours, days, weeks, years, or even
mere decades.  There is a delay of many decades and then irreversible,
unavoidable consequences that, once realized, can last for literally
hundreds and sometimes thousands of years.  Addressing climate
change, accordingly, requires people to take action now to redress
consequences that will not occur until far into the future.  Unfortu-
nately, this is precisely the kind of thinking and decision making in
which people do not naturally engage.

We are a species characterized by myopia.69  We “think mostly in
physiological time”70 and, because of natural selection, are subject to
“the forces of psychological denial.”71  We discount future utility and
put off long-term investments in favor of short-term return.  We do
that with decisions in our own lives.  But the tendency is orders of
magnitude larger when the time periods affected by those decisions
extend beyond our own lives, as with climate change, to temporally
distant future generations.

68 Jeffrey J. Rachlinski, The Psychology of Global Climate Change, 2000 U. ILL. L. REV. 299,
300.

69 See Chrisoula Andreou, Environmental Preservation and Second-Order Procrastination, 35
PHIL. & PUB. AFF. 233, 237 (2007); Eerik Lagerspetz, Rationality and Politics in Long-Term
Decisions, 8 BIODIVERSITY & CONSERVATION 149, 150 (1999) (defining myopic thinking and
exploring the differences between that kind of thinking and other rational and irrational
thinking paradigms); Dustin J. Penn, The Evolutionary Roots of Our Environmental Problems:
Toward a Darwinian Ecology, 78 THE Q. REV. OF BIOLOGY 275, 284–85 (2003) (discussing the
human tendency to discount the future).

70 Penn, supra note 69, at 284 (quoting E.O. WILSON, BIOPHILIA: THE HUMAN BOND R
WITH OTHER SPECIES 120 (1984)).

71 Id. at 285 (quoting Garrett Hardin, The Tragedy of the Commons, 162 SCIENCE 1243,
1244 (1968)).
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There are many readily available bases for our deciding to ignore
climate change.  Many relate to the tremendous uncertainty that is
inevitably injected into the decision-making process when cause and
effect are marked by the kind of extraordinary temporal distance con-
templated by climate change.  Such uncertainty makes it that much
easier to conclude, without any obvious selfishness, that it would be
foolish to undertake significant restraints on activity now to avoid con-
sequences in the distant future.  For instance, how can one ever know
what consequences will occur fifty, one hundred, or one thousand
years from now?  Consider how much humankind has transformed in
the last millennium and then what enormous arrogance it would re-
quire for anyone today to claim to know what human society, let alone
environmental consequences, will look like in the far-off future.

Consider the extent to which future technology and scientific
knowledge will change during the next hundreds of years.  Consider
how people’s tastes will profoundly shift.  How foolhardy for today’s
generations to try to anticipate what humankind and the world will
look like then and purport to freeze the present in the guise of pre-
serving the future.  The wisdom of such a self-imposed seizure of
human progress is certainly nowhere suggested by centuries of history
of human civilization.

Addressing climate change by reducing resource consumption
can also be especially difficult to accomplish.  At least on an individual
basis, natural selection has seemingly favored over- rather than under-
consumption.72  Sometimes described as an expression of an innate
human desire to attract mates and exercise dominion, most humans
seek to distinguish themselves by pursuit not of wealth in any absolute
sense, but relative wealth.73  Consumption establishes wealth and so-
cial status, whether in the form of resplendent jewels, clothes, or other
extravagant goods in modern society or the simple consumption of
fats and sugars in earlier times.74

Procrastination, not prescience, is the most likely result.  The nec-
essary laws are not likely to be enacted and, even if they are, they are
likely to be riddled with exceptions or ignored, overridden by the de-
sire to further delay their effectiveness.75  Even worse, just as in Gar-
rett Hardin’s Tragedy of the Commons,76 consumption may actually
increase in the short term as each consumer seeks to obtain his or her
share before the common supply is exhausted.  Otherwise, the only

72 See id. at 282–83.
73 See id.
74 Id.
75 See Andreou, supra note 69, at 237–43. R
76 See supra note 71 (describing ‘the tragedy of commons’ as a situation in which every

person is compelled to increase his or her gain “without limit—in a world that is limited”).
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benefit of any one person’s (or nation’s) unilateral temperance is no
more than another person’s (or nation’s) increased exploitation and
the relative impoverishment of the former.

2. The Availability Heuristic, Space, and Complexity

The “availability heuristic” describes the human tendency to
judge the likelihood of an occurrence based on the relative ability to
imagine its happening.77  If one can readily imagine an occurrence—
that is, the possibility is more cognitively “available”—one is apt to
believe that that occurrence is more likely than it in fact is.  In the
field of risk regulation, some commentators have invoked this heuris-
tic as grounds for worrying that government may overregulate private
conduct in order to avoid harms that, although easily imagined, are
extremely unlikely to occur.  They argue that political entrepreneurs,
taking  advantage of “availability cascades,” can enlist public support
in favor of unnecessarily stringent regulation of conduct based on un-
realistic fears.78

Climate change, however, most implicates the mirror image of
the availability heuristic.  There is no reason to suppose that the avail-
ability heuristic’s only policy implication is the tendency to overregu-
late.  Just as problems that can be easily imagined may in theory
prompt overregulation, problems that cannot be easily imagined—and
therefore presumably implicate an “unavailability heuristic”—may be
plagued by underregulation.79  Climate change, of course, is just such
an unimaginable problem.

There are several reasons why climate change is subject to the
“unavailability heuristic.”  First, there is climate change’s spatial di-
mension.  The cause and effect underlying climate change are spread
out over enormous space.  Actions on one part of the globe have con-
sequences for other parts of the globe.  Just as these consequences
lack immediacy in time, they lack immediacy in space, which renders

77 See, e.g., Rachlinski & Farina, supra note 67, at 556 (“[W]hen making judgments R
about the frequency of events, people often rely on the ease with which an instance of a
target event can be called to mind . . . .”). See generally William N. Eskridge, Jr. & John
Ferejohn, Structuring Lawmaking to Reduce Cognitive Bias: A Critical View, 87 CORNELL L. REV.
616 (2002) (analyzing lawmaking through the lens of theories of cognitive psychology);
Timur Kuran & Cass R. Sunstein, Availability Cascades and Risk Regulation, 51 STAN. L. REV.
683 (1999) (analyzing availability cascades and suggesting reforms to avoid their potential
harms); Amos Tversky & Daniel Kahneman, Availability: A Heuristic for Judging Frequency and
Probability, 5 COGNITIVE PSYCHOL. 207 (1973) (exploring how the availability heuristic can
create bias).

78 See Kuran & Sunstein, supra note 77, at 742–43, 744–46.  “Availability cascades” are R
“social cascades . . . through which expressed perceptions trigger chains of individual re-
sponses that make these perceptions appear increasingly plausible through their rising
availability in public discourse.” Id. at 685.

79 See id. at 731 n.176 (“The same process can dampen public concern and discourage
governmental activity with respect to dangers that happen to be very serious.”).
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them more difficult to imagine.  Spatial gaps, like temporal gaps, in-
ject uncertainty about whether a particular action is truly having an
alleged impact in a distant location.

Spatially diffuse impacts are especially elusive for the human im-
agination because they inevitably render the consequences effectively
invisible and therefore more abstract.  Moreover, the abstraction is
compounded if the impacts of climate change closer to home are dra-
matically different from those in distant locations.  In the case of
global climate change, of course, such a spatial disparity is not just a
theoretical possibility; it is to be expected.  Some parts of the world
may actually perceive short-term benefits to their economies from cli-
mate change, while other parts of the world may suffer devastating
consequences from such change.  Were those who were suffering the
more immediate harsh consequences the same people who were best
able to address the problem in the future, the discrepancy between
the two would of course present no obstacle to lawmaking.  Some
commentators would no doubt express worry in those circumstances
that the availability heuristic would lead to overreaction to climate
change.  But it is just the opposite.80  Because the greatest sources of
the problem are located in nations that are likely to suffer the least in
the short term, it is that heuristic’s far more evil twin, the unavailabil-
ity heuristic, that threatens lawmaking.

It is not, however, just climate change’s spatial dimension that
implicates the unavailability heuristic.  The stock/flow nature of cli-
mate change, also discussed above,81 does so as well.  People have a
weak intuitive understanding of stock/flow relationships.  In particu-
lar, people do not intuitively grasp how stock can increase even if flow
is decreasing (for example, how the water level in the bathtub can
continue to increase even after one turns the faucet down).82

Indeed, studies have demonstrated that people do not intuitively
understand stock/flow relationships in general, and that they are una-
ble to do so in the context of the science of climate change in particu-
lar.83  In one recent study of graduate students at an elite university,
students were supplied with basic information about the science of
climate change, including the stock/flow relationship, and then they
were asked a series of questions to discern what kinds of steps would
be necessary to reduce global warming.  The students repeatedly
failed to grasp how reductions in flow would not necessarily lead to

80 See, e.g., Paul L. Joffe, The Dwindling Margin for Error: The Realist Perspective on Global
Governance and Global Warming, 5 RUTGERS J. L. & PUB. POL’Y 89, 140–41 (2007) (describing
some of the difficulties involved in achieving international cooperation toward sustainable
development, including the disparate concerns of various nations).

81 See supra Part I.A.2.
82 See id.
83 See, e.g., Sterman & Sweeney, supra note 31, at 222–36. R
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stock reduction.  Even for extremely bright students, the relationship
was too complex for ready apprehension.84

3. Representativeness Heuristic and Climate Change Cause and Effect

A third tendency of human cognition is the “representativeness
heuristic.”  This heuristic provides that people can more readily dis-
cern cause and effect if the effect of a given action seems logically
related to the assigned cause.85  It is therefore easy to understand how
striking a match can lead to destruction by fire, or how breaching a
dam can cause damage by flood.

But for that same reason, climate change cause and effect eludes
normal human cognition.  There is nothing logical or intuitive about
the relationship.  How can buying some extra furniture at a discount
store lead to climate change?  Or driving some additional miles in the
family car, which happens to be a SUV?  Or idling unnecessarily while
waiting to pick up a child in the school parking lot?  Or buying a state-
of-the-art high definition television?  Or using power strips and any of
a host of appliances that, for sake of consumer convenience are always
“on” to a certain extent and therefore more immediately usable?86

And, of course, it is not just discernment of the relationship be-
tween ordinary consumer behavior and climate change that would be
necessary.  The harmful consequences of all of this excess consumer
consumption in developed nations, such as the United States, are not
climate change per se.  The harmful consequences are those of cli-
mate change: people literally starving for food and water in already
impoverished areas of the world, especially Africa; the spread of new
and more virulent infectious diseases; flash floods in parts of Asia;
mass migrations of populations in search of food and water; increased
civil unrest and even war as the demand for scarce resources intensi-
fies in places such as the Middle East.87

The undeniable fact is that well-meaning people in developed na-
tions, including our own, are engaging in extraordinarily wasteful and
unnecessary consumption that fuels climate change.88  None of these

84 Id.
85 Tversky & Kahneman, supra note 67, at 11, 24–27. R
86 See generally Michael P. Vandenbergh & Anne C. Steinemann, The Carbon-Neutral

Individual, 82 N.Y.U. L. REV. 1673 (2007) (discussing the contributions that individual ac-
tions make to climate change).

87 See Thomas Homer-Dixon, Environmental Scarcity and Intergroup Conflict, in WORLD

SECURITY: CHALLENGES FOR A NEW CENTURY 342–62 (Michael T. Klare & Yogesh Chandrani
eds., 3d ed. 1998); IPCC Summary for Policymakers, IMPACTS, supra note 7, at 11–18; LAZARUS, R
supra note 2, at 8–15 (discussing potential implications of climate change). R

88 See John C. Dernbach, Harnessing Individual Behavior to Address Climate Change: Op-
tions for Congress, 26 VA. ENVTL. L.J. 107, 144–56 (2008) (discussing legislative measures to
ensure greater individual cooperation with national efforts to address climate change);
Paul R. Ehrlich & Lawrence H. Goulder, Is Current Consumption Excessive?  A General Frame-
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activities would be remotely acceptable were the consequences of
these actions clear.  Their acceptability can be partially attributed to
the clouding effect of temporal and spatial distances.  But it is also
because the complexity of the causal chains makes those conse-
quences seem far removed from the actions that contributed to their
occurrence.89

C. The Nature of U.S. Lawmaking Institutions

The nature of U.S. lawmaking institutions is the third ingredient
that presents obstacles to the enactment of climate change legislation
and its maintenance over time.  Most simply put, the kind of law
needed to address climate change is precisely the kind of law—be-
cause of its enormously redistributive implications—that our lawmak-
ing system deliberately makes difficult to enact in the first instance.
Our lawmaking system also renders such laws especially vulnerable to
second-guessing and derailment over time by Congress, Executive
Branch officials, and judicial review.90  But because the structure of
our lawmaking institutions is the one ingredient that is most suscepti-
ble to ready revision, this final ingredient may well be the most signifi-
cant for current lawmaking purposes.91

1. The Challenges of Environmental Lawmaking in General

I have previously outlined why and how I believe environmental
lawmaking is generally difficult to accomplish through U.S. lawmak-
ing institutions.92  These reasons include the structure of our lawmak-
ing institutions, especially the deliberate fragmentation of lawmaking
authority between sovereigns, within sovereigns, and within branches
of sovereigns.  The reasons also include the political processes for the
election of members of the legislature and executive branch leaders,

work and Some Indications for the United States, 21 CONSERVATION BIOLOGY 1145, 1153 (2007)
(finding that consumption in many sectors of the U.S. economy is greatly distorted, lead-
ing to excessive fossil fuel usage); Vandenbergh & Steinemann, supra note 86, at R
1699–1700 (explaining that “low-hanging fruit”—behavior change requiring little effort or
cost to be effective—allows individuals to reduce greenhouse gas emissions by 60 percent).

89 Professor Jeffrey Rachlinski elaborates on two other significant human cognitive
limitations potentially relevant to climate change: “biased assimilation” and a “loss aversion
and the status quo bias.”  Rachlinski, supra note 68, at 304–08.  The first refers to the ten- R
dency of people to see what they want to see in uncertain data, which he argues can con-
tribute to a polarization of views on climate change; the second refers to the tendency of
people to prefer maintaining the status quo, which can extend to an aversion to incurring
costs for future benefit. Id.

90 See infra Part III.
91 See id.
92 See generally LAZARUS, supra note 2. R
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which are dominated by short-term election cycles and dependence
on massive donations for election campaigning.93

The natural and deliberate effect of fragmenting authority
among branches of government and between sovereign authorities is
to make it more difficult to enact laws.  Great effort is needed to se-
cure the necessary congressional committee approvals; garner major-
ity votes in both chambers; obtain presidential signature; achieve
agency implementation and enforcement; and, if necessary, defeat
challenges in court to the law’s validity.

There is, in short, a strong structural bias within our existing law-
making institutions in favor of government acting slowly and incre-
mentally.94  Whatever their ideological bent, sweeping law reforms in
response to new information or values are very difficult to accomplish
without institutional change, yet those same institutions that need re-
form resist just that possibility.

The features of environmental protection law, moreover, make
reform an especially demanding undertaking.  Because of environ-
mental law’s inherently redistributive thrust, there will almost always
be those resisting the change who, under existing law, possess consid-
erable resources that they will work hard to avoid losing.95  They will
also be able to base their opposition to statutory enactments on the
substantial scientific uncertainty and sheer complexity surrounding
ecological injury.  The latter, in particular, will render the process of
legislating detailed statutory provisions especially difficult.

Environmental law’s inherently dynamic nature creates further
obstacles in that multiple statutes, statutory amendments, and regula-
tory revisions are likely to be necessary over time.  Securing passage of
environmental law is not just a matter of exploiting one opportune
moment in time.  It requires multiple debates and lobbying efforts,
with any one failed effort potentially leading to the aforementioned
irreversible, catastrophic environmental harm.  Environmental law
must be flexible and responsive to new information regarding ecologi-
cal cause and effect, available technology, and changing lifestyles.
The essentially conservative, fragmented, and deliberately cumber-
some process for lawmaking in the United States does not readily lend
itself to such responsive, iterative lawmaking initiatives.

93 I derive the discussion in this subsection from the somewhat fuller analysis in LAZA-

RUS, supra note 2, at 29–42. R
94 See Alan M. Jacobs, The Politics of When: Redistribution, Investment and Policymaking for

the Long Term, 38 BRIT. J. POL. SCI. 193, 201 (2008) (arguing that one way to make distribu-
tional tradeoffs harder to accomplish is to spread out lawmaking power, which makes it
harder to enact laws and gives more leverage to potential losers, thereby creating, in effect,
a veto).

95 See MANCUR OLSON, THE LOGIC OF COLLECTIVE ACTION: PUBLIC GOODS AND THE

THEORY OF GROUPS 2, 53–65 (2d prtg. 1971).
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Fragmentation also makes it difficult to address issues in a com-
prehensive, holistic fashion.  Ecological injury resists narrow redress—
due to the highly interrelated nature of the ecosystem, it is almost
always a mistake to suppose that one can isolate a single, discrete
cause as the source of an environmental problem.  A broader overview
that accounts for the full spatial and temporal dimensions of the mat-
ter is needed.  Failure to pursue such an overview is likely to result in
an approach that is at best ineffective and at worst unwittingly destruc-
tive because of unanticipated consequences.  If, however, governmen-
tal jurisdiction over the host of diverse activities affecting the
ecosystem is divided among many entities, necessary coordination and
overview are surprisingly difficult.

The institutional obstacle of fragmentation not only arises among
the various branches, but also within them.  Fragmentation of con-
gressional committee jurisdiction over environmental issues is inevita-
ble given the ways in which ecological cause and effect span so many
diverse human activities.  Environmental law will invariably implicate
the interests not just of congressional committees concerned with en-
vironmental law per se, but also of most major committees concerned
with various aspects of the economy and society potentially subject to
environmental regulations—the tremendous spatial and temporal
dimensions of ecological injury guarantee it.

Moreover, because of the separation of authorizing committees
and appropriations committees in both congressional chambers,
there are likely to be powerful factions on appropriations committees
particularly skeptical of the thrust of environmental protection laws.
Due to self-selection or their experience on other committees prima-
rily concerned with budgetary limitations, members named to appro-
priations committees are likely to be especially sensitive to economic
costs.  For that reason, they are likely to be disproportionately con-
cerned with the more immediate and known economic costs of envi-
ronmental controls than they are responsive to the more speculative,
uncertain, long-term benefits of those same controls.  Accordingly,
they are prone to inserting appropriations riders that preclude the
meaningful implementation of previously enacted legislation that they
dislike.

Nor is such a structure merely a matter of theoretical speculation.
Just such an appropriations-process-driven dynamic has overridden
environmental lawmaking in the federal arena for almost twenty years.
Congress essentially passes no sweeping, comprehensive lawmaking
through its authorization committees, which is one reason why it has
proven so hard to enact climate change legislation.  The congres-
sional committees that have been the most active in actual environ-
mental lawmaking have been the appropriations committees and their
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subcommittees.  Members of those committees have perfected to a
high art the inclusion of appropriations riders in bills and earmarks in
accompanying legislative reports that seek to micromanage environ-
mental lawmaking in the Executive Branch on behalf of narrow, short-
term economic interests to which members of those committees tend
to be especially responsive.96

A similar division of interests is evident within the Executive
Branch.  Although certain agencies, primarily the EPA, have defining
missions that render them especially sensitive to environmental pro-
tection concerns, the same is not necessarily so for many other power-
ful forces within that branch.  The Departments of the Interior,
Agriculture (including the Forest Service), and Commerce (including
the National Oceanic and Atmospheric Administration) each have
mixed missions—they both enforce certain restrictions and, because
of their own resource management activities, are subject to others.  As
a result, a single agency often includes offices (such as the Fish and
Wildlife Service and the Bureau of Land Management at the Depart-
ment of the Interior) with sharply contrasting policy outlooks.  Other
very powerful cabinet agencies, such as the Departments of Transpor-
tation, Energy, and Defense, are mostly the targets of environmental
regulation and therefore are more likely to be skeptical of tough re-
strictions that cabin their discretionary authority to pursue their pri-
mary agendas.  And, of course, the Office of Management and Budget
(OMB) within the Executive Office of the President is, at least histori-
cally, systematically focused on the near-term economic outlook and
its budgetary implications.

The result is a disjunction of sorts within the federal Executive
Branch.  The federal Executive Branch is simultaneously the regulator
and the regulated.  Some portions of the Branch take an expansive,
supportive view of environmental protection law, while other parts
embrace a narrower, more skeptical outlook.  The highly uncertain
nature of ecological cause and effect and its complexity provide much
fodder for disagreement, which both informs and slows down the law-
making process.97

The peculiar political systems that have developed around gov-
ernment in the United States, especially surrounding the election of
the President, members of Congress, and many state and local offi-
cials, provide another source of obstacles for environmental law.  The
most obvious of these obstacles is the extent to which those running
for office are dependent on campaign donations from those with con-
siderable economic resources.  Clearly, because of its inherently redis-

96 I have written at length on this shift in the dynamic of environmental lawmaking in
Lazarus, supra note 4. R

97 See supra Part I.A.
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tributive nature, environmental protection law tends to be most
threatening to those who currently have many economic resources.
Such persons and entities tend, notwithstanding some notable excep-
tions, to be understandably opposed to laws that would reduce their
existing wealth and corresponding economic clout.  As a result, those
advocating environmental protection laws typically face well-funded
opposition.

At the same time, those persons and entities favoring stronger
environmental protection laws (that is, environmentalists) are likely to
face severe organizational barriers to mounting effective political cam-
paigns.  To the extent that environmentalists are dominated by those
currently “losing” under the existing system of laws, they are likely to
have far fewer economic resources.  Furthermore, as environmentalist
interests are not always economic in character but are instead often
based on a moral vision regarding the proper relationship between
humankind and the natural environment, environmentalists are espe-
cially unlikely to be able to enlist allies from the business community
to convert their vision into the campaign coffers needed for political
success.

Moreover, the tremendous spatial and temporal dimensions asso-
ciated with ecological injury create tremendous impediments to effec-
tive political organization in favor of environmental protection.  The
pool of those adversely affected is simply too spread out over space
and time to effectively organize for collective action.  Future victims
do not yet know of the damage; for one thing, they might not yet be
born.  Present victims are unlikely to understand the source of their
suffering given the extraordinary complexity of the natural environ-
ment and the associated scientific uncertainty.  Present victims who
are aware of the source of their suffering may also take no action due
to the perverse incentives generated by the prospects of “free riders,”
who exploit the ecosystem commons to maximize their gains or mini-
mize their losses by relying on others to make the necessary sacrifices.

Perhaps for these reasons, those seeking elected office tend to
stress the importance of economic growth and promise short-term re-
sults: new businesses, new jobs, lower taxes, and a broader tax base to
support desired government services.  These short-term results tend to
be the catchwords and slogans of those seeking elected office in rela-
tively short electoral cycles (typically two or four years), especially at
the state and local levels.  A candidate seeking elected office based on
an environmental agenda that is not premised on traditional notions
of economic growth but instead on the imposition of short-term limits
with the prospect of widely dispersed gain in the distant future is sub-
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stantially disadvantaged within the political system.98  Whatever short-
sightedness individuals have because of their basic morality, their
worldview is far longer than that of the typical politician seeking
reelection.99

Finally, our political system is inherently dependent on bargain-
ing and the forging of compromises.  The ability to compromise com-
peting interests and thereby eliminate conflict is often the calling card
of a successful politician or government official.  For environmental
protection, however, compromise is not always a viable option.  In
some settings, undertaking a series of compromises simply delays the
ultimate destruction of the resource of concern.  Effective environ-
mental protection might require long-term adherence to absolute lim-
its, not provisional objectives to be inexorably bartered away over
time.  Yet the economic pressures on the environment are constant
and unrelenting, and such nonnegotiable environmental regulation
rarely occurs.  That is because coalitions are formed on the basis of
short-term goals, and even a strong coalition of environmentalists can
quickly be broken down by appeals to their differing interests over the
longer term.100

2. The Making of Climate Change Law in Particular

Based on the preceding analysis, climate change law is no less
than environmental lawmaking’s worst nightmare, which is also why it
warrants the “super wicked” label.  By fragmenting lawmaking author-
ity and relying on short-term election cycles, we make it almost impos-
sible to form the political coalitions necessary to address long-term
issues.101  The combination of the science of climate change and
human nature perversely triggers obstacle after obstacle.

98 See Alan M. Jacobs, Democracy, Public Policy, and Timing: Toward A Theory of
Intertemporal Policy Choice 9 (June 3, 2004) (unpublished manuscript, on file with au-
thor), available at http://www.cpsa-acsp.ca/papers-2004/Jacobs.pdf (describing how, for
elected officials, the “when” of the distribution of costs and benefits associated with a pro-
posed public policy is crucial and they naturally favor proposals with quick positive
returns).

99 See Lagerspetz, supra note 69, at 159–60; William Leblanc et al., Majority-Rule Bar- R
gaining and the Under Provision of Public Investment Goods, 75 J. PUB. ECON. 21, 21–47 (2000)
(explaining that because individuals favor short-term returns, politicians seeking to maxi-
mize votes do so even more, which leads to underinvestment in the future and overutiliza-
tion of natural resources).

100 See Alan M. Jacobs, Ties that Bind: Institutions, Uncertainty, and Politics of Long-
Term Constraint 10–11 (unpublished manuscript, on file with author), available at http://
faculty.arts.ubc.ca/Jacobs/Jacobs%20Constraints%20Paper%20-%20Workshop.pdf
(describing the shifting nature of political coalitions and how they tend to be organized
around short-term concerns that are ineffective at maintaining longer term political
agendas).

101 Id. at 10 (“[I]nstitutional fragmentation . . . renders potential long-term commit-
ment mechanisms largely inoperative.”); see Pierrehumbert, supra note 17, at 593 (“Solving R


