OF BABIES AND BATHWATER : WHY THE CLEAN
AIR ACT@ COOPERATIVE FEDERALISM
FRAMEWORK |SUSEFUL FOR ADDRESSING
GLOBAL WARMING

Holly Doremus
W. Michael Hanemann

I. INTRODUCTION

Much atention is currently focused on carbon dioxide emission trading
programs at the international, national, regional, and state levels as the instrument
choice for solving the global warming probleWe have no quarrel with the idea that

of

capandtrade streegies should play a role in addressing greenhouse gas (GHG)

emissiond trading is a politically palatable and cesftective way to address some of

the -fidmgvi ng fruito of GHG emi ssions. But

pervasive that it thréans to drive out interest in other policy instruments. We do have
a quarrel with that.

Trading is useful for addressing some, but by no means all, aspects of the

greenhouse gas problerlthough trading has worked well for some air pollution
problems, tpbal climate changepresents a much bigger challeng&chieving
emission reductions on a large enough scalerapilly enough to prevent the most

extreme manifestations of climate change will require substantial changes in behavior

by a wide swath of actei consumers as well as producérs all economic sectors

in high-emission nations such as the United States. It will also require notable
technological advances. The changes needed are qualitatively different and more

profound than those attained pgstemission trading programs. Experience with those
earlier programs suggests that emission trading alone is not likély sofficient to
motivate those changes.

* Professor of Law, University of California, Berkeley, and University of
California, Davis. Thanks to Kirsten Engel and David Adelman for the invitation to participate
in this stimulating Symposium, dnto Rena Steinzor and Daniel Farber for extraordinarily
helpful comments on an earlier draft of this paper.
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A cooperative federalism framework modeled on that of the Clean Air Act
could help fill sone of the gaps that a carbon emission trading strategy will inevitably
leave At | east some of EPAO®&s current reluctance to
through the Clean Air Act is due to the belief that the Act is not a good fit for the
climate changeroblem. In some respects we agree with that assessment, but it risks
throwing the baby out with the bathwatdie Clean Air Act has much to offer a
nation committed to reducing its carbon footprint. In particular, applying key features
of the Clean Air At to the climate change problem can encourage behavioral change
and technological innovation in a way that emission trading alone cannot.

Given this Symposiumdéds focus on the respecti
entities within the U.S. in responding tioe threat of climate change, we concentrate
here on the Clean Air Actbobeconapicomads vet fatdegunl i s
dealing with GHG emissionshould employ a similar structurdhe keystonefor
encouraging behavioral change (or reducihg GHG emissions tied tmdividual
behavioal choice) should be a state emission inventory and emission reduction plan,
modeledort he Cl ean Air Act 0s reQuirementThestatepdareme nt ati on Pl a
in a better position tharitherthe federal gosrnment or the markeab addresshe
individual behaviors esponsi bl e for a | arge proportion of thi
indeed many states are alreadyaking steps to do sokFederal climate change
|l egislation shoul d ac kodlitcal ddeadtgges, anchleveragée at es 6 | egal
their enthusiasmWe realize thathe Clean Air Act hasot been a rousing success so
far at changing individual behavioDver thepast four decadesehicle miles traveled
have continuously increased, offsetting tecbgaal improvementsin tailpipe
emissions in large part because state and local authorities have resisted the hard
political work of changing driving behaviordlonetheless, we vieweforming and
reinforcing existing state and local planning and implest#on rolesas a more
promising strategy than beginning from the ground up with an entirely new framework
or leaving everything to an emission market

Beyond a state planning and implementation process, aspects of the
Clean Air Act could be borrowed tencourage technological innovatidfirst, EPA
should be required to develop tailpipe GHG emission standards for mobile sources,
with California allowed to adopt its own, more stringent, requirem&etsond, federal
technologybased standards should vdloped for stationary sources, while allowing
states or local governments to impose more stringent emission limitations as they see
fit.

[I. EMISSION TRADING : PAST, PRESENT AND FUTURE

The idea of marketable pollution allowances first gained currency in the
1960s and 70s, when a number of economists pointed out its theoretical efficiency
advantage$.Soon, limited trading initiatives were being implemented in a variety of
air pollution contexts. EPA endorsed the use of offsets, bubbles, banking, and’netting

1 See, e.g.John H. [les, Pollution, Property and Prices: An Essay in Policy
Making and Economics (1968W. David Montgomery,Markets in Licenses and Efficient
Pollution Control Programs5 J. Econ. Theory 395 (1972); William J. Baumol & Wallace E.
Oates, The Theory of Eneinmental Policy (1975).

2. For a brief explanation of those ternsgelnho Choi, Global Climate Change
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to increase flexibility and reduce the costs of compliance with techndlaggd
emission regulations applicable to new and modified stationary solelesyed
trading between refineries to cushion the costs of the pd@sa of lead in gasoline,
leadingto more rapid reductions at lower cdsénd developed a tradeable permit
program to help the United States meet its obligations to reduce chlorofluorocarbon
production under the Montreal Protocol.

By the mid1980s, legal academics were urging much beoade of the cap
andtrade strategy. In the 1990 Clean Air Act, advocates of pollution trading
programs won a major victory. Congress required fdasitburning electric power
plants, by far the largest sources of the emissions responsible for agitbrabtain
allowances for every ton of SGhey emitted. The total number of allowances was
capped anthe capwas reduced over time to ensure the emissions reductions Congress
deemed necessahllowances were made freely tradable, so that plants litler
emissioncontrol costs could sell their excess allowances to others facing higher costs.

The acid rain trading apenammousssaccedsd s been procl a
least from a cosbenefit perspectivé SO, emissions have beeeduced at a faster rate

and the Use of Economic Approaches: The Ideal Design Features of Domestic Greenhouse Gas
Emi ssions Trading Wi th an OOpTaadiggsDirectiveoaind thehe Eur opean Un.
Climate Stewardship Ac45NAT. Res. J.865, 892 n.90 (2005).

3. Environmental Protection Agency, Emission Trading Policy Statement, General

Principles for Creation, Banking and Use of Emission Reduction Credits, Fihey,’51 Fed.

Reg. 43,814, 43,830 (1986); Robert W. Hahn & Gordon L. Hedtbere Did All the Markets

Go? An Analysis of EPAGS6 YaemiRess 108 (1989). LikeaHdtinng Pr ogr am
and Hester, a recent report from the Pew Center concludethésat trading programs have

been little used because of burdensome administrative restrictions and accompanying high

transaction costs. A. Denny Ellerman, Paul L. Joskow & David Harrison, Jr., Emissions Trading

in the U.S.: Experience, Lessons, and Comatittns for Greenhouse Gases9 §Report

Prepared for the Pew Center on Global Climate Change, May 2003).

4. See Regulation of Fuel and Fuel Additives, 47 Fed. Reg. 49,322 (1982);
Regulation of Fuel and Fuel Additives: Gasoline Lead Content, 50 Fed. R@86 (1985);
Regulation of Fuel and Fuel Additives, Banking of Lead Rights, 50 Fed. Reg. 13,116 (1985);
Robert W. Hahn,Economic Prescriptions for Environmental Problems: How the Patient
Foll owed t he ,PJoEconoPerdpectives 98, dB3(E989); Ellerman et alsupra
note [2], at 911.

5. Richard B. StewarthA New Generation of Environmental RegulatipR9 Capital
U. L. Rev. 21, 110 (2001). There appears to have been little trading under this prieghsari.

N. Stavins, Economic Incetives for Environmental Regulation, id The New Palgrave
Dictionary Of Economics And The Law 6 (Peter Newman, ed., 1998), cited in Sangmin Shim,

Koreads Leading Role in Joining the Kyoto Protocol wit
Pay me h5tGeg 0l nt 61 Envtl . L. Rev. 203, 208 (2003).
6. SeeBruce A. Ackerman & Richard B. StewaReforming Environmental Law

37 Stan. L. Rev. 1333 (1985).

7. 42 U.S.C. 88 7651 76510.

8. 42 U.S.C. § 7651b(a), 7651d(a).

9. Richard B. Stewart, Jamés Connaughton, and Lesley C. Foxh&lksigning an
International Greenhouse Gas Emissions Trading SystenNat ur al Resources & Envdt, W
2001, at 160, 162.
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and at considerably lower cost than expelieBly 2005, SQ emissions from the
power plants included in the program had fallen 35% from 1990 I&Véle program

is generally regarded as a triumph of eeffectiveness. One studgstimates that the
program will provide benefits worth $122 million annually at a cost of about $3
million annually when its reductions are fully implemented in 2&1@nother finds

that pollution abatements under the acid rain trading program have7€6st$s than

they would haveif achievedthrough traditional regulatiort® Some of the savings,
however, may not be due to emission trading. At roughly the same time that the acid
rain program was initiated, losulfur coal became more widely available aivér

cost, reducing the need to retrofit power plants with scrudbéris also worth noting

that acid rain remains a serious problem. A 2001 study concluded that power plants
must cut S@emissions an additional 80% in order to allow sensitive watetsaifs

in the northeast to recovét.

The success of the acid rain program helped accelerate enthusiasm for
emission tradingToday,as David Driesen puts EPAfir ar el y devel ops any pol lu
control program without including some form of environmentaatd i ng Wint hi n it . o
2005, for example, the Bush administration issued rules encouraging states to join a
capandtrade program for SOand NQ,'” and attempted to create a trading program
for mercury emissions from cofited power plant$® While some aademics have
expressed doubts about the effectiveness, administrative costs, and equity

10. Id.; U.S. General Accounting Officdir Pollution: Allowance Trading Offers an
Opportunty to Reduce Emissions At Less C23&41 (Dec. 1994); Byron Swift).S. Emissions
Trading: Myths, Realities, and Opportunites Nat ur al Resources & Envét, Summer
5-6.
11 EPA, Acid Rain Program, 2005 Progress Report 2 (October 2006).
12. Lauraine G. Chestnut and David M. Mill&y Fresh Look at the Benefits and
Costs of the U.S. Acid Rain PrograityY Envtl. Mgmt. 252 (2005).
13. Ellerman et al.supranote [ ], at 15.
14. Curtis A. Moore,The 1990 Clean Air Act Amendments: Failing the Aadt34
Envtl. L. Rep. 10366, 10379 (2004).
15. SeeKevin Krajick, LongTerm Data Show Lingering Effects from Acid R&i82
Science 195 (2001pee alsdCurtis A. Moore, The 1990 Clean Air Act: Failing the Acid Test
34 ENvTL. L. REP. 10366, 10377 (2004 noting that many lakes in New England and New York
remain acidic and are likely to do so for decades).
16. David M. Driesen,Trading and Its Limits14 Penn. St. Envtl. L. Rev. 169, 169
(2006).See alsd\. Denny Ellerman, Paul L. Joskow & David Harnisdr., Emissions Trading
in the U.S.: Experience, Lessons, and Considerations for Greenhouse Gases, Pew Center on
Global Climate Change iii (May 2003), available http://www.pewclimate.org/global
warmingin-depth/all_reports/emissions_tradindg A mo s t maj or air quality i mpr ov
initiatives in the United States now include emissions
17. EPA, Rule to Reduce Interstate Transport ofeHrarticulate Matter and Ozone
(Clean Air Interstate Rule); Revisions to Acid Rain Program; Revisions to the NOx SIP Call, 70
Fed. Reg. 25,162 (2005).
18. EPA, Standards of Performance for New and Existing Stationary Sources:
Electric Utility Steam Genetimg Units, 70 Fed. Reg. 28606 (2005). The Clean Air Mercury
Rule, as EPA called its trading system, was slwet; it was struck down in New Jersey v.
EPA, 517 F.3d 574 (D.C. Cir. 2008).
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consequences of emission tradiigrading strategies now dominate most discussions

of air pollution policy. The question has shifted from whether trading should e use
to how to design a trading program that will achieve environmental improvement
while holding down costs.

Carbon dioxide emissions seem particularly well suited to aandjprade
approach. As Victor Flatt and Carol Rose, among others, have notgdn@€3ions
are extraordinarily fungible, in time as well as in spa&arbon dioxide tradedo not
threaten to create hazardous pollution Fkeyots, a problem thahas caused
environmentalists to resist some other trading propd%dis. addition, there are
sulst antial differences i namohgdiffavemtsecosomiof contr ol | i ng
sectors, different nations, or eve®h different bu
Finally, greenhouse gas emissions, because they are an inepitadiliet of fossil fuel
consumption, can be estimated fairly reliably and inexpensively by using fuel
consumption as a proXy.With this combination ofeatures, carbon trading promises
substantial cost savings without an environmental dowrSide.

It shouldcome as no surprise, then, that virtually every level of government
to address, or talk about addressing, climate change has focused on greenhouse gas
emission trading as a key stratégjnecause it promises the least economic pain for a
given level of emironmental gairf’ In a recently releaseceport for example, the
House Committee on Energy and Commerce explains thearadjpadeshould behe
cornerstone of any climate change program bec#ubas the abilityit o r educe
greenhouse gas emissionsaapecified level at the lowest possible overall cost to

19. See, e.g.David M. DriesenTrading and Its Limits14 PennSt. Envtl. L. Rev.
169 (2006); Lesley K. McAllisterBeyond Pl aying fABanker 0: The Role of t
Agency in Emissions Trading9 Admin. L. Rev. 269 (2007); Alice KaswaBnvironmental
Justice and Domestic Climate Change Pql&% Envtl. L. Rep. @287 (2008).

20. See, e.g.Victor B. Flatt, Taking the Legislative Temperature: Which Federal
Cli mate Change Legi sl 42iNw.eU. [P Revp@ologuy 12B,sl36fiBest 0 ?
(2007); Carol M. RoseHot Spots in the Legislative Climate Change Prop®shHD2 Nw. L.
Rev. Colloguy 189, 190 (2007). Of course, because CO2 is primarily a product of fossil fuel
combustion, typical major CO2 sources also emit other more localized pollutants, so that trading
could create hot spots of-@mitted pollutants. Kasan, supranote [16] at 1029801.

21 Richard B. Stewart, James L. Connaughton, & Lesley C. Foxbafligning an
International Greenhouse Gas Emissions Trading SystenNat ur al Resources & Envaot
2001, at 160, 162.

22, Ellerman et al.supranote][ ], at 4041.

23. Stewart and colleagues peg the potential savings at 80 percent or more of the
costs ofreducing emissions using traditional command and control regul&dion

24. As Lesl ey McAIlister has put iatory ficap and trad
instrument of choice in almost all policy initiatives to reduce greenhouse gas emissions at the
regional, national, and i nt eBreryatnido nPalla yd cmagl efisB.aon klea dl: e y
The Role of the Regulatory Agency in Emissions Tra&@gdmin. L. Rev. 269, 271 (2007).

25. The emphasis on cegndtrade is especially striking in light of a 2007 survey
which concluded that Americans were considerably more supportive of regulatory standards
than of capandtrade or emission taxes. Peter AldspExclusive Global Warming Poll: The
Buck Stops Here New Scientist, June 20, 2007, available at
http://environment.newscientist.com/article/mg19426091.500.

, W
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society and to | ower % Todate aloftthe major federalgu | at ed ent it
proposals focus on candtrade?” with the major differences being sector coverage

and emission reductionrgets. The only bill to advance beyond committee review

relies almost entirely on caandtrade®® States are equally enthusiastic; three different

regional partnerships are in the process of developingacdfrade system$

Internationally, the Europeadnion has a fulfledged trading mark& designed to

help it meet its Kyoto Protocol emission target. Two states in Australia (where, as in

the United States, the federal government has been slow to act) have launched their

own trading program&. The A,&8whs ch includes the worldés eig
developed economies and the five largest developing nations, have agreed to work

toward a global carbon mark&t.

In sum, carbon trading is already the dominant global strategy for addressing
climate change, anidoks as though it may pusverything else out of the picture at

26. Staff, U.S. House of Representatives, Committee on Energy and Commerce,
Climate Change Ledation Design White Paper: Getting the Most Greenhouse Gas Reductions
for our Money 1 (May 2008), available at

http://energycommerce.house.gov/Climate_Change/Climate%20Change%20White%20Paper
Cost%20Containment.052708.pdf. The White Paper acknowledges fitbtab mp | e ment ar y
measureso-ahdtyane sadpuld be examined to see i f they HAmi
beneficial or lowcost greenhouse gas reductions that might not be achieved solely through the

capandt r ade pld.at§.r am. 0

27. Indeed, all tle climate bills that had been introduced as of 2007 used either cap
andtrade or a carbon tax as their primary strategy. Victor B. Flaking the Legislative
Temperature: Which Federal Cli matl®2 Nwhlhh.ge Legislative
Rev. @lloquy 123, 135 (2007)5ee alsalohn C. Dernbachiarnessing Individual Behavior to
Address Climate Change: Options for Congre26 Va. Envtl. L. J. 107, 1114 (2008)

(describing the major bills).

28. S. 3036, 110th Cong., 2d Sess. (2008). This dilescendant of the Lieberman
Warner Climate Security Act introduced by Barbara BoxeC@®), was pulled from the Senate
floor by the democratic leadership after they were unable to block a Republican filibuster. Juliet
Eilperin, Senate Leaders Pull Meaguon Climate Changé&Vash. Post, June 7, 2008, at A3.

29. The Regional Greenhouse Gas Initiative involves northeastern arAtiaidic
states, see Regional Greenhouse Gas Initiative, An Initiative of the Northeast aAdavitic
States of the U.S.http://www.rggi.org/ a group of midwestern states have launched the
Mi dwest Greenhouse Gas Reduction Program, Mi dwestern G
Greenhouse Gas Accord 2007 (Nov. 15, 2007), available at
http://www.midwesternaccord.org/midwesterngreenhousegasreductionaccomahjpdfa group
of western states and Canadian provinces have established the Western Clirasiies Irite
Western Regional Climate Action Initiative (Feb. 26, 2007), available at
http://www.westernclimateinitiative.org/ewebeditpro/items/O104F12775.pdf.

30. See European Commission, Environment, Emission Trading Scheme,
http://ec.europa.eu/environméiimat/emission.htm

3L Rosemary LysterSeparating the Wheat from the Chaff: Regulating Greenhouse
Gases in a Climate of Uncertaintyniversity of Sydney, Sydney Law School, Legal Studies
Research Paper No. 08/42 at 14 (April 2008), available atdsitp:com/abstract=1120705.

32 The G8 includes the worl ddéds dominant devel oped
Ger many, Italy, Japan, Russi a, the United Kingdom and
largest developing nations: Brazil, China, India, Mexiand South Africa.

33 Catherine Brahicl.eading Nations Find Agreement on Climate Changew
Scientist, Feb. 16, 2007.
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the U.S. federal level. While there has been considerable discussion of the specific
design of carbon trading programs, including how allowances should be allocated and
how emissions and aféts will be monitored® there has been very little discussion of

the ways in which a trading strategy may fall short of addressing the problem of global
warming. We view that as a serious omission.

1. GAPSLEFT BY AN EMISSIONS TRADING STRATEGY

The global varming problem is unlike acid rain or the other air pollution
problems for which trading strategies are generally regarded as having been
successful. To put it simply, global warming is a much tougher nut to ckitblough
the levels of emission cuts bgircalled for vary,every formulation of the goal is
intimidating. The science academies of the G8 +5 nations recently issued a joint
statement urging governmelgiaders to commit to reducing global emissions to half
their current levels by 2058.0Others ague that even more extreme reductions, to 80%
below 1990 levels by midentury, are required to prevent dangerous climate chidnge.
The numbers are staggering: global anthropogenic greenhouse gas emissions were
about 49 billion metric tons of Gquivalens per year in 2004yhich is24% more
than the 990 levels often taken as the baseline for comparidbfsnissions in the

34. See, e.g.Stewart et al.supra note [ ]; Gary C. BrynerCarbon Markets:
Reducing Greenhouse Gas Emissions Through Emis$iaatng, 17 Tulane Envil. L. J. 267
(2004); Justin Kirk, Creating an Emissions Trading System for Greenhouse Gases:
Recommendations to the California Air Resources BazBdva. Envtl. L. J. 547 (2008); Carol
M. Rose,From H20 to CO2: Lessons of Water Rig for Carbon Trading50 Ariz. L. Rev. 91
(2008).

35. California regulators have recognized the need for more than a rhaded
approach. Mary Nichols, chair of the California Air Resources Board, the agency charged with
implementing AB 32, the law #t requires the state to reduce emissions to 1990 levels by 2020,
has said that she expects about 60% of the cuts to come through targeted regulations, which may
allow some compliance through trading, with the rest sought through a broader, easidemy
cgp-andtrade approach. DebraKatba | i f or ni a: More than Half of Stateds E
Achieved Through Regulatip@limateWire, May 14, 2008.

36. Joint Science Academies Statement: Climate Change Adaptation and the
Transition to a Low Carbon Society June 2008, available at
http://royalsociety.org/downloaddoc.asp?id=5450. A group of more than 200 climate scientists

endorsed the goal of reducing emissions 50% from 1990
conference in December, 2007. Narelle Tewcientists Issue Declaration at BaNature
News, Dec. 6 2007, available at

http://www.nature.com/news/2007/071206/full/news.2007.361.html. The leaders of the G8
nations agreed to that goal at their July 2008 meeting, but resisted calls to segaafifor
reductions by 2020. Sheryl Gay StolbeBy8 Leaders Pledge to Cut Emissions in Half by 2050
N.Y. TiMEs, July 9, 2008.

37. Martin Parry, Jean Palutikof, Clair Hanson & Jason Lo®quaring Up to
Reality, 2 Nature Reports: Climate Change 68 @00The authors expect that this level of
reduction would stabilize the global atmospheric concentration of CO2 at between 400 and 470
ppm. If emissions are merely halved by 2050, they assert, there is a better than even chance that
1 billion people wouldbe short of water by that point, and 2 billion could be in that situation by
2100.1d. at 69.

38. Intergovernmental Panel on Climate Change, Contribution of Working Group 111
to the Fourth Assessment Report, Summary for Policymakets (3007), availableat
http://www.ipcc.ch/pdf/assessmemport/ar4/wg3/ardvg3-spm.pdf.
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United States have not increased as rapidly, but are still5épsince 1990%* The
State Department projects that U.S. emissionsasifitinue toincrease and could be

up as much aan additional 23% by 2020, depending on how aggressively current
climate change policies are implement&&ven to achieve theost modest proposed
goak will require a Herculean effort, reducing current €sians by nearly twthirds

If the more pessimistic scientists are right, emissions mustubéo onetenth of
current levels within 30 or 40 years.

Large as they are, these numbers may not seem intimidating in light of the
acid rain experience. Betwed®95 and 2006, SGmissions from the electric utility
sector were reduced by about 48%Rut the acid rain problem could be addressed by
changing fuels and adopting existing emisstontrol technologies. Such simple steps
will not be enough to controllgbal warming. At the moment, there is no effective
technology for removing COfrom emissions. That means there are only two
pathways available for reducing the severity of impending climate change: consuming
dramatically less fossil fuel, or developingovel methods for capturing and
sequestering greenhouse gases. Given the enormity of the challenge, we will surely
need both drastic behavioral shifts and radical technological innovation. Neither is
likely to be supplied by a carbon market alone.

To undertand why emission trading is likely to be inadequate as the sole tool
for controlling greenhouse gas emissions, it is necessary to start with a brief summary
of the economic theory underlying emission trading. It turns out that the actual
experience with mission trading differs in some significant ways from what the
theory posits. Moreover, there are some important physical and economic differences
between greenhouse gas emissions and the problems which have been tackled by
emission trading in the past. @aise of the differences, emission trading is not likely
to succeed as comprehensively for greenhouse gases as it did for these other pollutants.

A. The Basics of Emission Trading

An emission trading system contains two components: caps on emissions by
specifed sourcesand the freedom for these entities tade unused emission
allowances. Both the caps and the trading system influence the outcome with respect
to the extent of aggregate emissions reduction and the aggregate costs of that
reduction.

The caps i, in principle, no different than what might be done under
conventional, commandnd-control regulation of air or water pollution. In practice,
however, the two have worked somewhat differently. Some conventional pollution
regulations have been framedand particular production or abatement technologies;
although as a matter of law those regulations require only that polluters meet
performance metrics achievable by the use of specified reference technologies, in

39. Energy Information Administration, Emissions of Greenhouse Gases Report,
http://www.eia.doe.gov/oiaf/1605/ggrpt/carbon.html#total.

40. U.S. Dept. of State, U.S. Climate Action Reper 2006 at 63 (July 2007),
available at http://www.state.gov/g/oes/rls/rpts/car/.

41. EPA, Office of Air and Radiation, Clean Air Markets Division, Acid Rain and
Related Programs, 2006 Progress Report 3 (undated), available at
http://www.epa.gov/airmagts/progress/docs/20RP-Report.pdf.
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practice they have strongly encouragesk-averse polluters to adopta#e reference
technologies. By contrast, past market strategies have focused specifically on
emissions. In practice, they have operated as purer performance standards than many
regulations: they setnaemissiontarget and ldfit to producers to figure out for
themselves how best to meet the target. A performance standard is the theoretically
preferred regulatory approach because it is likely to promote emission reduction at
minimum cosf? The emission trading systems for Sénd leadsucceeded in part
becaus¢hey adopte@ performance capather thabecausehey allowedrading?

In addition, much depends on how the caps arenseaningboth who sets
them(the point of regulation) and at what levlith respect tahe lewel at which the
caps were sethe acid rain program began withfirm declaredintention to reduce
aggregate emissions substantidllypy over 50% compared to the level in the early
1980s. By contrast, in Phase 1 of the EU Emission Trading System (HWES), t
allocations turned out to be overly generous, requiring relatively little emission
reduction?* This is further evidence that the cap itself is sometimes the crucial
component of an emission trading systém.

With respect to the point of regulation, thesean important distinction
between leaded gasoline, $@r NQ, and greenhousgases With leaded gasoline,
there was a single source, namely refineries; therefore, the caps were set on individual
refineries. With S@ and NQ, there were many differenbsrces but in both cases
there wasa singledominant source, electricity generation, which accounted for about
two-thirds of all emissions. Hence, it was natural to focus regulation on electricity
generation and to cap individual generating units. Wideghouse gases, by contrast,
there are multiple pollutants and multiple sources. Carbon dioxide accounted for

42, An exception is when an emission limit based on a particular technology serves
as a forcing element to bring into use a technology that would not otherwise be deployed, for
example by making the technology moisible or salient than it would otherwise be.

43, Dallas Burtraw,The SO2 Emission Trading Program: Cost Savings Without
Allowance Trades 14 (2) Contemp. Econ. Pol 6y, 79, 79 (1996), ob
emission trading:

To date, relativelyittle allowance trading has taken place; however, the costs
of compliance have been much less than anticipated. The purpose of this
paper is to address the apparent paradtrat the allowance trading program
may not require (very much) trading to be sgstel. Title IV represented

two great steps forward in environmental regulation: first a move toward
performance standards and second formal allowance trading. The first step
has been sufficient to date for improving dynamic efficiency and achieving
relative costeffectiveness.

44, The same was true of the RECLAIM program in the South Coast Air Basin;
when the program became operational in 1994, the emission caps in many cases exceeded the
existing levels of emission. Hence, at first the program produslatively little reduction in
emissionsSeeRichard Toshiyuki Drury et alRollution Trading and Environmental Injustice:

Los Angel esdé Fail ed EXx,POuEBrennl.& Pondr FA231,26Qu al ity Policy
64 (1999).

45, Acid rain allowances mahave been cheap in part because they, too, were
provided too generously. As noted abosee supranote [15], acid rain remains a problem in the
northeast, and insufficient control of N®missions has allowed it to become a problem in the
west as well.
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nearly 85% of the 7 billion metric tons of G@quivalent greenhouse gas emissions in

the United States in 200&ut methane nitrous oxides and other gasesalso
contributel.*® About 96% of the C@came from the combustion of fossil fuetgith

the rest from changes in land use (deforestation, etc). The methane came mainly from
landfills and cows! Electricity generation accounted for about hied of all CQ-
equivalent emissions; the next largest source was transportation, which accounted for
27 percent?® Therefore, a regulatory strategy that just caps emissions from electricity
generating unit$ such as the RGGI emission trading system in thithaastern states

T is unlikely to providethe scale of greenhouse gas reduction required to address the
problem of global warming’

Focusing just on COemissions from fossil fuels for simplicitgemission
caps can be implemented imwo distinct ways® One approach involves whatre
known asupstreamallocations allowance requirements placed 6@, emissionsat
each point of entry of fossil fuels into the economy: coal, oil and natural gas
productionand import andwhere appropriate, import of major prads derived from
the combustion of fossil fuelsuch aselectricity. The other approacmviolves
downstreamallocations for major facilities that use fossil fuels throughout the
economy: refineries, cement producers, aluminum producers, electricity tiygmera
units, et The downstream approach is similar to what was done with leaded gas,
SO, and NQ, but it involves a much larger and more heterogeneous set of regulated
entitiesspanningmultiple sectors of the economy rather than a single sector (rgfini
or electricity generationand therefore requires more complex and costly monitoring

As indicated earlier, the other component of emission trading is the granting
of permission for regulated entities to exceed their caps by obtaining emission permits
to cover their excess emissions. From an economic perspective, this has two aspects:
(1) the possibility of buying permits to cover excess emissions provides flexibility and

46. EPA, Inventory of U.S. Greenhouse Gas Emissions and Sinks:2l088Dat 24

(Apr. 15, 2008), available at
http://www.epa.gov/climatechange/emissions/usinventoryreport.html.

47. Id.

48, In California, electricity generation accounts for only onénfdf CO2equivalent
emissions, and transportation for two fifths.

49, AB 32, Californiads Global War ming Solutions Ac

Safety Code §8 385688599, requires an overall reduction of greenhouse gas emissions to 1990
levels by 2020, a39% reduction from 2005 emissions and a 29% reduction from what would be
expected in 2028uwuwmaled sac dirmarsiimes®Bhe EU has adopted a
in 2020 of a 20% reduction below the Phase 1 level attained in 2008.
50. Foramorecom| et e expl anation of fuapHradeeamo and fidowns
approaches, see, e.g., John C. Dernbach & Seema Kakdideate Change Law: An
Introduction 29ENERGYL.J. 1, 29 (2008).
51 The entities capped could also include those whose activitieadelcive to the
use of fossil fuel s. For exampl e, Californiabdbs Pavley
reduce greenhouse gas emissions from new cars beginning with model year 2009, with
progressive reductions up to about 30% by model year 2016.aphnis applied to the aggregate
emissions of new cars in each model year sold in California by each automaker. However, if an
automaker would be in violation of the cap, the regulations permit it to come into compliance by
securing an amount of emission uetons elsewhere in California in the amount of the
violation, for example by purchasing emission permits in an emission market.
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allows polluters to substitute cheaper emission reductions elsewhere for more
expansive reductions in their own regulated facility, reducing the overall cost of
reaching the reduction ggadnd (2) trading creates a price signal that reverberates
through the economy and provides an incentive for firms to identify cheapenevays
control pollution.

The flexibility/costreduction aspect of emission trading arises because
polluters havedifferent options for reducing emissignshich carrydifferent costs.
The cost differences can arise for a host of reasatifferences in location, clinta,
resource endowment, different vintages of capital embodying different technologies,
differences in managerial ability, etc. The trades can be external or internal. External
trades are what one conventionally imagines for an emissions marketieagths
trades between two separate parties, a seller and a buyer. Internal trades are exchanges
which do not involve separate parties or do not involve demgth trades. For
example, an electricity generator with several boilers in the same plant would have
faced separate emissions limits on each boiler under corramakabntrol regulation;
emission tradingffersthe flexibility to swap emissions between boilers. Similarly, an
electric company operating several power plants has the flexibility to switchi@msiss
between plants. In fact, about half of the reduction i, 8issions, at least until
2001, was due to internal rather than external tr&d@bese internal trades do not
necessarily generate a price that signals the scarcity value of emissionoredileti
exchange may be done at the sellerds cost. Wi t h e
clear price signal.

B. Why Past Performance Is No Guarantee of Future Success

The relative importance of the flexibility and price signal effects is an
empirical question. Forthe acid rain programanalysis byResources for the Future
economist DallaBurtraw” suggests that the flexibility effect for electricity generators
was far more significant than the price sigegperienced by consumers in motivating
pollution reductios.> While tradingproved to be tremendously effective in triggering
a reduction of about 50% in $S@missions at a cost of less than half of what was
expected, one needs to understand (1) how the reduction jne®@sions was
accomplished, ah (i) the physical and engineering differences between &t
greenhouse gas pollution.

Two groups of strategies were used to bring about the reduction in SO
emissions. With respect to existing power plants, the actions taken were: changing the
dispatchorder® to favor loweremission plants (natural gas and nuclear instead of

52. Ellerman and Dubroeucq, 2004
53. Burtraw, 2000, 2003

54. The evidence with other examples of emission trading suggessémilar
conclusion.
55. The fAdi spatch ordero is the order in which diffe

electricity. As the demand for power fluctuates, plants are brought on and taken off line. Plants

higher in the dispatch order used more tharséhHower in the order. Advancing relatively low

carbon plants, therefore, SeeeqkSe Beptaof Bneérgyl i t yés overall
Energy Information Administration, Mitigating Greenhouse Gas Emissions: Voluntary

Reporting 13 (Oct. 1997), ailable at
http://www.eia.doe.gov/oiaf/1605/archive/vro6rpt/home.hfexplaining how changes in the
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coal); modifying combustion by switching from hige low-sulfur coal; and installing
scrubbers to remove emissions posinbustion in some existing plants. Far fewer
scrubbers wer installed than had been anticipated; on the other hand, the switch to
low-sulfur coal had not been anticipated. Also unanticipated were operating changes
that made it possible to increase the utilization rates and removal efficiencies of
scrubbers. Withiegard to new power plants, the action taken was to choose natural gas
as the fuel source, especially combisgttle natural gas, rather than oil or c¥al.
These strategies are noteworthy for what wasdone. Conservation and demand
management playeab role in attaining the emission reduction. Switching from fossil
fuel to renewables (wind, solar, geothermal,)ettsoplayednorole.

Furthermore, technological innovation played role in the success of the
acid rain market program. Proponents and opepts of pollution markets have long
debated the extent to which such markets are likely to catalyze technological
innovation. Market enthusiasts point out that, in theory, economic incentive systems
including tractable permit programs should encourageoiration because they allow
firms to profit from the development of new strategies to reduce polltfibtarket
skeptics counter that any incentives for innovation are a function only of the emission
caps imposed, so that traditional commamdtcontrol regilation is just as effective
(or ineffective) as emission trading in spurring innovafitfihe experience of the acid
rain market shows that markets do not automatically spur innovation, and suggests that
markets are most likely to be successful where litthovation is required.

To the extent that the reductions in acdh-causing emissions came from
postcombustion removal of pollutants from emission streams, they relied on well
understood and mature technologies (flue gas scrubbers, etc.) thatehait bise for
over 20 years. Using natural gas instead of coal or oil was an even more mature
technology. And, while there were some initial concerns about problems with slag if
low-sulfur coal was used, these were quickly worked out by experimentingtheith
combustion process. There was some innovation in operating methods but not in
technology: no significant modification of equipment occurred (other than scrubber
installation) and there was no investment in the development of new techndfogies.
Indeed,it can be said that the camdtrade system worked extremely well because of
the simplicity of the response it requirefiplant owners and operators, and because it
required no technological innovation, with attendant cost and performance
uncertainties.

dispatch order to give higher priority to renewable energy reduced GHG emissi@authern
California Edison).

56. Analogous strategiégsa mix of modification of combustion and pasimbustion
removal of pollutant from the effluent stredmvere used in the case of NOx.

57. See, e.g. Richard B. Stewart,Controlling Environmental Risks Through
Economic Incentived3 Colum. J. Envtl. L. 153, 160 (1988).

58. David M. Dreisen,ls Emissions Trading an Economic Incentive Program?:
Replacing the Command and Control/Economic Incentive DichotehyVash. & Lee L. Rev.
289, 32527 (1998)

59. Indeed, Taylor (2008) shows that the pace of inventive activity in scrubber
technology, as measured by new patents issued, actually declined when emission trading went
into effect.
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This experiencedoes not bode well for the prospects of carbon markets.
Controlling CO, emissionds fundamentally different thadealing withSO,. For CGQ
there is no good analog for the stratedlest succeeded in reducil®0, emissions
Fuel switchingis not such an attractive option because there is no such thing-as low
CO, coal® Moreover, there is no such thing as an-addpostcombustion scrubber
for CO,. Several years ago, Jeff Rachlinski explained the key difference between
global warming and o#lr air pollution problems in the following terms:

Whereas most pollution consists of industryods
carbon dioxide that is the primary cause of global warming is the unavoidable

consequence of reducing complex hydrocarbons intmpler ones;

production of carbon dioxide is the definition of combustion. Many types of

pollution have been reduced simply by implementing more efficient

combustion techniques. Industry can only significantly reduce the emission of

carbon dioxide, howeveby decreasing combustion its&lf.

Today, the situation may have changed a little, but not muahbd@ capture and
sequestratioomay be possible for new plants, lagnnotpractically be added on to
existing plants.

Consequently, unlike the S@nd NQ responsible for acid rain, the only way
to significantlyreduce C@emissions fronexistingcoatfired plants is to operate them
less. Hence, for CQreduction the policy objective focuses morenmwpower plants
and aims to influence their design rathban their operation. In particular, it is
essential to ensure that, if new ciadd plants are built, (1) they attain higher thermal
efficiency than what is conventional now through technologies such as supercritical
combustion or IGCC, and (2) they adesigned from the beginning to be able to
accommodate carbon capture and sequestration once that technology has been refined
and becomes available. Otherwise, what is needed in the electricity sector is an
emphasis on (1) conservation and energy efficierayd (2) the use of renewable
generation sources.

In short, with SQ, the policy approach was to reduce emissions by modifying
the functioning of theexisting coatfired fleet, and emission trading by power plant
owners quickly attained this objective. @kame strategy is unlikely to work for €O
because the existing power plants cannot do much to reduce their emissions.
Compared to S§) dealing with CQ emissions calls for an entirely different strategy
for electricity generation. The generating techgas that matterfor addressing
global warming-- high thermal efficiency coal combustion, carbon capture and
sequestration, and renewable energy technologies such as solar, wind, wave, and
geothermal-- are not mature Technological innovation is needeahd there is no
evidence from the past that trading can catalyze it.

Furthermore, while a strategy targeted narrowly at power plant owners
worked very well for S@ it cannot be similarly effective for GOThis is because,
while electricity generation aounted for about twthirds of all SQ emissions, it

60. Carbon intensity can be reduced byftmg coal with biomassbut that can be
done only on a limited scale, and the logistics are complicated.

61. Jeffrey J. RachlinskiThe Psychology of Global Climate Chang@00uU. ILL. L. Rev.
299, 301.
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accounts for a much smaller fraction of C€missions as noted earlier, it accounts
for only onethird of these emissions nationally in the US, and only-fitte in
California. An emission control rsttegy targeted at electric power plants alone will be
grossly inadequate.

The need to control a much broader swath of the economy drastically changes
the regulatory problem. In the US, emission trading worked quickly and effectively for
SO, because of theimplicity of dealing with a small number of actdrghe owners
and operators of power plants who constituted a narrow, and relatively
homogeneous, section of the econdfmyhis is not going to be possible for €6r
the other greenhouse gases.

Becauseof the need to control a broad swath of the economy fact, the
need ultimatelyto decarbonize most of the econofinynany economists have argued
for an upstreanCO, cap and trade system. They point dutcorrectly i that a
downstream cap has two sigodnt disadvantages: increased administrative
complexity, andincomplete coverage. They argue that an upstream, ecewiday
cap provides the greatest certainty of achieving a given ecomnddey emissions
target. This is certainly true in theory, thought,nas we will argue, in practice.
Moreover, they assert that nothing could possibly be gained by having a downstream
cap since, if an upstream program and a downstream program achieve the same
coverage, the distributieof-cost impact is the same no mattdrich approach is used.
Theoretically, this should be true if a cap has the same impact on costs to
downstream users regardless of the point of regulation, it should trigger precisely the
same emission reduction efforts.

The flaw in the argument is thptice does not always influence behavior in
practice in the way it is supposed to do in theory. In the world of economic theories,
firms are considered to act as a single, unitary decision maker, with a single objective,
namely profit maximization. In rédife, there are multiplelecisionmakers and, quite
possibly, multiple objectives. In a typical manufacturing establishment, there is a
manager responsible for the purchase of energy services, a manager responsible for
product designandperhaps a managa charge of product pricing, as well as a CEO.
These peoplehave different responsibilities, they face different incentives, and
therefore they do not all respond #ogiven price signal in an identical manner.
Consider an upstream cap on GHG emissigassus a downstream cap on, say,
emissions associated with new model vehicles manufactured by General Mkgors,
the oneCalifornia is trying to imposen automobile manufacturet$The upstream

62 Approximately 800 regulated generating units were included in tre raan
trading program. Some of them were very small and operated fairly infrequently. Moreover, in
many cases, one company owned multiple generating units. Probably only about 300 distinct
decisionmaking entities were regulated by the program.

63. SeeCal. Health & Safety Code §3018.5 (requiring California Air Resources
Board to adopt regulations to achieve the maximum feasible anéféesive reduction of
greenhouse gas emissions from motor vehicles); 13 Cal. Admin. Code 1961.1 (Air Resources
Boad regul ations for mo d e | years 2009 and subsequent y
been the subject of considerable controversy, and have not yet taken effect. EPA has refused to
grant California a waiver under the Clean Air Act to allow Californiaegulate,seeEPA,
California State Motor Vehicle Pollution Control Standards, 73 Fed. Reg. 12156 (Mar. 6, 2008),
and automobile manufacturers have challenged the rules as preempted by the Energy Policy and
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cap raises the price of gasoline, which affects both GM aser of fuel, and also
GMb6s customer s; it pot ent icustbnesgvant mbdyuences t he ty]
but its influence on GM will be indirect, mediated by customer decisidhe
downstream cap affects GM more directhgcausat limits what newmodel vehicles
GM cansell. It is not necessarily the case that the same degisaders within GM
are mobilized to deal with the fadlut of the emissions cap in both cases, or that the
same corporate response will emergecause the effect of a downstne cap is more
direct immediate, anctertain, he CEO of GM is more likely to become personally
engagedandsuch a cap willikely have a more profoundind more rapidmpact on
what cars GM designs and how it prices and markets themviilathe upsteam
cap®
The point is that not all price signals are ¢
have the same impact on behavior. For a price charmeany other incentivé to
affect behavior, it has to be visible to the decision maker (e.g., the car olweerat
manufacturer, etc) and it has to be salient and meaningful enough to prompt a shift in
behavior.

Certainly, there is no empirical evidence that the price signals disseminated
by an upstream emission cap are always likely to trigger a downstreamnens
response sufficient to reduce pollution emissions on a significant scale. Wijth SO
trading, for example, although there was a 50% reduction in emissions over a
relatively short period of time, this was not effectuated by price signals disseminated
through the economyin fact, the price of electricity did not substantially increase
following the implementation of emission trading and there was no noticeable
consumer response in terms of reduced energy consumptiereconomic theory is
thatanemissio cap raises the price of polluting prodystsndng a price signal to all
downstream actorsvho respond accordingly and reduce their use of fossil.fBels
this isnot what actually happened withe SO,, lead, CFC, or NQtrading programs
In each ofthese cases, the producer directly regulated by the cap reformthated
product or production process in such a way as to generate a sufficient reduction in
emissions at a modest cost. There wagrice signal downstream to speak of, and
there was esséally no behavioradjustment by the downstream customers.

Returning to greenhouse gases, we argued above that subdgtaetating
these emissions in the near futwidl require not merely a shift by producers from one
production technology to anothdrecause the requisite technologies do not yet exist,
but rather a substantial change in enempnsumptionbehavior throughout the
economy and the development of major new energy technologies. It seems unlikely
that all these changes can be effectuated @grbon price alone.

Conservation ActseeCentral Valley Chrysledesp v. Goldstene, 592 F. Supp. 2d 1151 (E.D.
Cal. 2007), Green Mountain Chrysler Plymouth Dodge Jeep v. Crombie, 508 F. Supp. 2d 295
(D. Vt. 2007) (both rejecting that claim).
64. Admittedly, General Motors has been visibly affected by the change in censum
buying habits for automobiles this spring and is how making what appears to be a strenuous
effort to change its automobile lineup. But, this is in response to a doubling of gasoline prices. If
there were an upstream cap on GHG emissions generatingeatqunice of $30 per ton of CO2,
say, this would translate into roughly a 30 cent increase in the price of gasoline. It is hard to see
GM responding as much tbatmagni t ude of price increase as it has r1e:¢
attempts to implement AB4B3.
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C. The Limits of Carbon Markets

In the United States, a high proportion of greenhouse gas emissions are
directly attributable to individual decisions about lifestyle and consumption. In 1997,
EPA wrote on its global warming web sitetha i ndi vi dual s #fA€an affectod ne
third of domestic emissions through choices about electricity use, waste production,
and personal transportati®hMichael Vandenbergh and Anne Steinemann provide
more detail but come to the same conclusion: they tatbsdrindividuals in the United
States directly accounted for the emission of nearly 13 trillion pounds gfitCO
2000%° That was roughlyore hi rd of the nationéds total. More st
emissions from the entire U.S. industrial sector, arabs wreater than the total
emissions from any other country except CHiha.

A capandtrade program targeted at utilities, consumer fuel producers, and
large industrial emitters, like the one proposed by the Climate Security Act (S. 3036),
will not directly reach these behavioral emissi6hs$n theory, such a cagndtrade
program should indirectly affect individual decisions that increase greenhouse gas
emissions by increasing the price of electricity and fuel. Behavioral change is not
always so simple, hower. People often face significant barriers to behavioral change
even if that change would bring positive financial payoffs. The first barrier is lack of
information. Many people simply are not aware of how much electricity the
fivampireso i nsumehferiexampl®Ewer § peaplebecomeaware of
the financial implications of their choices, alternatives may be limited or unattractive.
It is not easy to slay electricity vampires; our homes are not conveniently wired with
switches that would turn ¢htelevision, stereo, and computer equipment completely off
at night. Power strips can perform that function, but at the cost of awkward groping at
floor level. Equipment without remote control capability, which requires dbgnd
mode, may not be availableUnder these circumstances, sending a price signal by

65. U.S. EPA, Global Warming, Emissions,
http://lyosemite.epa.gov/oar/globalwarming.nsf/content/Emissionsindividual.html.

66. Michael P. Vandenbergh & Anne C. Steinemanfhe CarborNeutral
Individual, 82 N.Y.U. L. Rev. 1673, 16994 (2007).

67. Id. at 169495.

68. Nordhaus and Danish estimate that a-aagtrade program targeted at utilities
and | arge industrial sources fAcoul,emieactbnsad most, | e
Robert R. Nordhaus & Kyle W. DanisAssessing the Optiorier Designing a Mandatory U.S.
Greenhouse Gas Reduction Progre82 B.C. Envtl. Aff. L. Rev. 97, 128 (2005).

69. Vampires are devices that consume electricity even when they are not in use.
Appliances which go into stardy mode rather than being trulyrtied off, including computer
routers, monitors, printers, televisions, stereo equipment, and even electric razors and

toothbrushes, have proliferated in the American home.
millions of machines running all day, evedlyay adds wup to huge amounts of wast
Warren Swil,The A-Byané&l ectr i ciLtoys \Aamgeil reess Ti mes, Oct . 9, 200 7

average home, 75% of the electricity used to power home electronics is consumed while the

products ar eS. Daptt of &€nergyy EnergyoEffidiency and Renewable Energy,

Energy Savers: Tips on Saving Energy and Money at Home,
http://www1.eere.energy.gov/consumer/tips/home_office.html. Together, the various electricity

vampires in the typical American home may beponsible for as much as 20% of household

electricity use. Energy I nformati on Admini strati
http://www.eia.doe.gov/kids/classactivities/energyarticles.html.
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requiring that utilities buy allowances to cover their carbon emissiaising the price

of electricity for consumerss not likely to change consumption behavioy itself.
Combining a price sighawith information about where the electricity used by a
household is going, with the opportunity to buy more efficient products, or with easy
ways to reduce electricity waste by products already in the home, though, could be
much more effective.

Many othe decisions with cumulatively significant climate change
consequences are at least as difficult to change. Consider, for example, decisions about
heating or aktonditioning use. The occupant of a drafty old home in New England is
unlikely to turn the themostat below a certain level as long as she can pay the fuel oil
bills, just as the owner of a new house in Tucsouniikely to stop airconditioning
just because the price of electricity rises. These are not unrealistic examples. Overall,
energy use irbuildings, including both direct fuel consumption and electricity use,
accounts for 39 percent of U.S. carbon emissiBnResidential buildings are
responsible for about half that amount, commercial buildings for the remainder.

The same could be said ofasions about how many miles to drive. Some of
those choices are purely discretionary, but many others are not. A couple who work in
different towns without convenient access to public transportation cannot easily adjust
their driving habits when the pecof gas goes up. Transportation accounts for one
third of CG, emissions in the U.S., and its share is rising as vehicle miles traveled
continue to increas®,an almost inevitable result of the ways American communities
are structured. The Department ofdegy predicts that COemissions from cars will
increase 40% by 2030 if the growth in vehicle miles traveled contiiues.

As these examples suggest, appliance efficiency measures, building codes and
land use planning decisions can all strongly influencegteenhouse gas impacts of
individual behaviorHow these sorts of behavioral emission sources could be folded
into a conventional carbon markstunclear they would not be covered by any of the
bills currently before the Congress. The manufacturersppfiamces undoubtedly
produce emissions in the manufacturing process; perbegiiting manufacturers
based on the expected reduction in energy use over the life of the appliance could
create anincentive to produce more efficient produdsit consumers wuld still have
to be persuaded to buy the more efficient appliances. Home builders and buyers are
responsible at some level for the glokharming effects of home design and
subdivision layout, but buyers may have few choices and builders are unlikedy to
large direct emitters, may be constrained by local zoning, and may not be around long
enough for the outcomes of their decisions to become apparent.

70. Marilyn A. Brown, Frank Southworth & Andrea Sarzynski, Shrinking thebGar
Footprint of Metropolitan America 9 (May 2008), available at
http://www.brookings.edu/~/media/Files/rc/reports/2008/05_carbon_footprint_sarzynski/carbonf
ootprint_report.pdf.

7L Id. at 910.

72 Reid Ewing et al., Growing Cooler: The Evidence on Wriisevelopment and
Climate Change 11 (Oct. 2007), available at
http://sgusa.convio.net/site/DocServer/GrowingCoslEB®7small.pdf?docID=4061.

73. Id. at 12.
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Still other emissions aneoor candidates for trading because the accounting is
difficult. To take one wample, agricultural practices other than fuel consumption are
responsible for about 6% of U.S. greenhouse gas emiséidie chief culprits are
ruminant livestock production and manure management, which together account for a
third of t he enissions, and o8 mamsgemera and fertilizer application
practices, which produce the bulk of nitrous oxide emissioBénce these activities
occur in the open air and dondét involve fuel i np
proxies, their emissionsannot be monitored with the precision required for optimal
trading markets.

IV. THE CLEAN AIR ACT PROVIDES A PROMISING FRAMEWORK FOR
FiLLING THE GAPS

The Clean Air Act is perhaps the most complex of the federal environmental
laws, occupying nearly 300 pagethe U.S. Codé® Nonetheless, its basic structure
is relatively simple to describe. For our purposes, we need only consider three major
parts of the Act: 1) the determination and achievement of air quality standards; 2) the
imposition of technologyasedstandards for mobile sources, most importantly cars
and trucks; and 3) the identification of technoldipsed standards for stationary
pollution sources. Moreover, it is not the details of those statutory elements that
concern us here, but the differente® they assign to federal and state actors. The
Clean Air Actds version of cooperative federalisi
the fAconventional o air pollution probl ems Congr
surprisingly well suited to the somewhatfferent problem of global warming.

A. The Structure of the Clean Air Act

The Clean Air Act was the first modern federal environmental statute to
empl oy a ficooperative federalism framework, o as
pollution control to both federaand state authorities. That basic framework has
remained unchanged since initial passage of the Act in 1970. The primary federal roles
are setting national air quality standards, tailpipe emission standards, and new
stationary source standards. The priynatate role is deciding how to achieve the
federal air quality standardStatesalsoretain the authority to set additional limits on
emissions from stationary sourcesd California alone is permitted to adopt tighter
tailpipe controls on mobile sourse

1. Air Quality: Federal Standards, State Implementation

The National Ambient Air Quality Standards (Af
Clean Air Act. Section 108 directs EPA to create
as those air pollutants that are &#ed from numerous or diverse sources and cause or
contribute to air pollution that may reasonably be anticipated to endanger the public

74. EPA, Inventory of U.S. Greenhouse Gas Emissions and Sinks:2l@80at 61

(EPA 430R-08-005, April 15, 2008), available at
http://www.epa.gov/climatechange/emissions/downloads/08_CR.pdf.
75. Id.

76. Timothy Stoltzfus Jost, Governing Medicare, 51 Admin. L. Rev. 39, 65 (1999).






