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A GUIDE TO THE CLEAN AIR ACT FOR THE RENEWABLE ENERGY COMMUNITY

A Message from the Staff of the Renewable Energy Policy Project

Peopl e see renewabl e energy as an environmental technology. It cuts emissions, as well as the land and water impacts of conven-
tional energy production. Yet even though renewables are a proven air pollution prevention technology, air pollution regulations
usually do not incorporate renewables. This paper by David Wooley discusses the benefits of including renewables in emerging
air pollution policy, and concludes that air regulators should incorporate renewables as away to gradually reduce the air impact of
electricity generation.

Itisequally important for environmental advocatesto include renewablesin their campaigns. Currently U.S. clean air advocates
quietly push for more combined-cycle natural gas plants nationwide. These plants are indeed an enormous improvement over old
coa plants. However, one reason the push isa quiet oneisthat natural gasis not an overwhelmingly attractive clean air technol-
ogy, particularly among the American public. So while clean air advocates believe they have apractical strategy to cut air pollu-
tion, they also face amarketing problem.

Oneway to arouse Americans to the problem of clean air isto highlight the devastating impacts of air pollution—asthmatic
children, damaged forests, and acidic alpine lakes, among others. In the absence of an explicitly stated strategy in favor of natural
gas, the default slogan becomes “ Close down dirty coal plants’ through environmental regulations.

Perhaps the greatest asset renewable energy holds for environmentalistsis that it is something positive to offer as a solution.
Asking Americansto favor renewable energy, in addition to opposing coal plants, reflects adiversified political and marketing
strategy that can reach out to awider audience. Because more people can choose products such as green power and solar panels,
the two-pronged strategy reflects the need to offer not only regulatory solutions that appeal to politically-aware citizens, but also
market-based solutions that resonate with concerned consumers who choose to vote with their wallet rather than call their local
politician.

The renewable energy community can help environmentalists think about how to use renewabl e energy as a marketing tool.
Renewable energy advocates and firms, by meeting with environmental activists, can inform them that renewableswork and are
increasingly affordable. They can also build confidence with environmentalists who may be uncomfortable partnering with private
companies.

Partnershipswork. Two REPP papers have highlighted the close cooperation between environmental groups and utilities offering
“green power” in Minnesotaand Colorado. The same model has spread to Oregon and Pennsylvania. Many more partnerships,
with different levels of cooperation, promise to translate concern for the environment into expanded renewabl e energy markets.
They also promise to expand the active constituency of citizenswho will act to clean the air, both in the legislature and in the
marketplace.
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Mary Kathryn Campbell, Director of Publicationsand Marketing
Victoria Rennie, Director of Finance

Roby Roberts, Executive Director
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A GUIDE TO THE CLEAN AIR ACT

FOR THE RENEWABLE ENERGY COMMUNITY

by David R. Wooley?

EXECUTIVE SUMMARY

Our nation’sheavy relianceonfossil fuelsisacentra
obstacletoimprovingair quality and preventing cata-
strophic climatechange. Clean, renewableenergy
resources—wind, solar, geothermal, biomass, and small
hydro—arean attractive solution to thisproblem. The
cleanair benefitsof renewable energy, however, gener-
ally go unrecognized by regulators, under-appreciated by
consumers, and uncompensated by markets. A prime
example of these problemsisthefact that current air
pollution control regulationsdo not alow renewablesto
participatefully inemissionstrading applicabletothe
electric power sector.

Electricutilitiesaremgjor culpritsfor severd air quaity
problems. Utilitiesareresponsiblefor 27% of nitrogen
oxideemissons, two-thirdsof sulfur dioxideemissions,
and over athird of carbonemissions. Asaresult, they
areaprinciplecontributor to acid rain, smog, regional
haze, mercury contamination, and globa climate change.
Renewableenergy isakey dternativeto conventiona
electricity generation. The development of renewables
could bestimulated by changestothe Clean Air Act’s
cap-and-trade programs. AsCongressrevisitscleanair
issuesover thenext severa years, renewableenergy
representatives could push for statutory changesthat
reward renewable energy for theair quality benefitsit
provides.

Capr-AND-TRADE PROGRAMS AND RENEWABLES

Cap-and-trade programs, though controversid withinthe
environmenta community, are becoming adominant
formof air pollution control. Understanding themwill

hel p the renewabl e energy community learn how to reap
deserving financid benefitsfromair quality regulation.
Cap-and-traderegul ation beginswith alimit on tonsof
pollutant (cap) that can be emitted in agiven period and
for agivenregion or sector. For the electric power
sector, regulatorsthenissueallowances (permissonsto
emit aton of pollutant) to generators. Thereare many
waysfor regulatorstoissuealowances. Theseinclude
auctionsand generator-by-generator alocations based
on gpplying auniform emission rate (cons stent with
achieving thecap) to historica or projected generation
(e.g. pounds/megawatt hour). Anindividua generator
can chooseto comply by limitingitsemissonstothe
amount equal toitsgiven allowances. It could aso
chooseto emit lessthan the amount alowed, and sdll of f
unused allowancesto generatorsthat need them—
generatorsthat do not hold enough alowancesfor their
planned amount of emissions. Thus, cleaner generators
reap financia rewards, and dirtier generatorsmust pay a
pricefor their higher emissions. Theamount of money
each alowancerepresents, and thereforethetotal
financia rewardfor cleaner generatorsdependsuponthe
demand for allowances, and the ability of generatorsto
furnish sparedlowances.

2The author wishes to thank Virinder Singh, Adam Serchuk Anne Polansky and David Allen for their research and writing assistance. The author
al so thanks the following for reviewing this paper and providing comments: Jeff Fang, Steven Clemmer, Bruce Biewald, Tim Woolf, Jean Wilson,
Alan Miller, Carl Weinberg, Karl Rabago, Andrew Bodnarik, Richard Sedano, Tom Gray and Ken Colburn. Research for this paper was sup-
ported by a grant from the U.S. Environmental Protection Agency. The final draft is the responsibility of the author and does not necessarily

reflect the opinions of the funding organization, REPP, the REPP Board of Directors, or the reviewers.



A GUIDE TO THE CLEAN AIR ACT FOR THE RENEWABLE ENERGY COMMUNITY

With changesin federal/stateregul ations, renewable
energy facilitiescould receive all owances—asource of
supplemental project revenues—in severa ways. First,
renewables could earn allowances based on the el ectric-
ity they generate at the samerate asfossi|-based electric
power generators(i.e., so many allowances per mega-
watt-hour of production). Second, renewablescould
earn alowances based on an estimate of the pollution
they actually avoid. (For example, photovoltaic systems
canreceivecredit for avoiding pollution from* peaking”
power plantswith high emissionratesthat operateonly
during summer demand peaks.) Third, theregulator can
set aside allowancesfor renewabl es asa percentage of
tota alowancesofferedto utilities.

TheU.S. Environmental Protection Agency selectedthe
last option, set-asides, inthefirst national emissions
trading program, which tackled the acid rain problem.
Whilethe overall trading program succeeded inincorpo-
rating pollution control costs

set-aside scheme. To compound the problem of low
demand, the set-aside scheme offered allowancesto
renewableenergy projectsat alow rate per unit of
energy produced—oneallowancefor every 500 mega-
watt-hoursgenerated. Another difficulty wasthat the
program offered alowancesonly to utilities, and not
independent power producerswho ingtaled many
renewableenergy facilities. Finaly, the statutory basisfor
the program did not anticipate € ectricity restructuring,
sinceit contained conditionsuniqueto aheavily regulated
electricity sector.

PromisiNG FINANCIAL BENEFITS

Based on projectionsof renewableenergy generationin
2010 and using conservative estimates of alowance
trading pricesfor multiple pollutants, thisanaysisesti-
matesthat aproperly formulated cap and trade program

into el ectricity prices, the set-

asideschemefailedtobean | Annual Valueof Pollution Allowance Tradingtothe

effectivemeans of encourag- Renewable Energy Industry in 2010

ing renewableenergy.

Yet precedents set and Industry 20-MW Facility Entlr.?lll ndustry
lessonslearned from that (inmillions)
program can be used to

structurefuture cap-and-

trade programs so that they \M nd $360,517 $3U

offer meaningful revenue Biomass 587,059 467
opportunitiesfor renewables. | Geothermd 946,109 447

Fi r, thevaueof alowances Solar 119.181 46
intheoverall programwas ’

low, asutilitiesfound inex-

pensivewaysto reduce Totd $1,271
emissions. Thus, they did not

haveto scramblefor extra
allowancesoffered by the
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could producethefollowing annua financia benefitsfor
renewableenergy industries:

Clearly therenewableenergy industry hasmuchtogain
from securing and participatingin aproperly structured
emissionstrading program for the el ectric power sector.
By 2010, therenewable energy industry could earn over
$1.3hillionfrom salesof air pollution alowances, alo-
cated to theindustry by air quality regulators. Con-
versely, theindustry hasalot to lose from defective cap-
and-trade programs. A poorly constructed emissions
trading program can actualy deprive renewablesindustry
of itsability to claim that energy productionfromwind,
solar, biomassand geothermal reducesair pollution, while
smultaneoudy making complianceeasier for conventiona
power plants. Thiswouldweaken theenvironmental/
consumer appeal of “ green power.”

Future Cap AND TRADE PROGRAMS

Severd cap-and-trade programsare currently inthe
works. East of theMississippi, anemerging NO, trading
program could include set-asdesfor renewables. Infact,
severa stateshave dready set asidealowances, including
Massachusetts, New Jersey, and New York. Idedlly,
regulators(typicaly state governments) should reserveup
t0 10-15% of alowancesintended for utilitiesto
renewablesand energy efficiency.

Another cap-and-trade program could ariseto control
particul ate matter and to reduceregional hazein national
parksthroughout the U.S. Findly, carbon dioxidetrading
could ariseunder the Kyoto Protocol on climate change.
Though it facesdetermined political opposition, CO2
controls, if properly structured could emergeasan
important basisfor emissiontrading revenuesfor renew-

ableindustry.

RECOMMENDATIONS

To achievethese objectivesrenewablesindustries could
consder: forming coalitions(among themselvesand with
environmenta groups); draftinglegidativeand
rulemaking language; and, developing moredetailed
analysesof policy prescriptionsand associated eco-
nomic and environmental benefits.

Thispaper recommendsthefollowing actionstoair
regulatorsand legidatorsif they are considering waysto
accord benefitsto renewable energy.

Encourage state effortsto adopt renewabl e set-
asdesin state and regional emissionstrading
programsto control ground-level ozone, attain
particulate matter standards, and improve
vighility innationd parks.

Reducethe sulfur dioxidecaptothelevel
needed to full protect human health and sensitive
ecosystemsand, in asecond step, reducethe
cap againtoreflect objectivesfor renewable
energy development. Thecap could beimple-
mented through ageneration performance
standard with adirect alocation of allowances
to renewabl es, or set-aside of alowancesfor
renewables. Alternatively, Congresscouldfix
the SO, cap-and-trade system to cure the
limitationson who can earn creditsand should
extend the period in which creditscan be
earned.

Replace pallutant-by-pol lutant emission credit
systemswith amulti-pollutant trading paradigm
that mergesallocation, verification, and tracking
systemsfor all pollutantsin order to reduce
administration and transaction costs.
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Ensurethat any CO, emissionstrading scheme
containsacap that istight enough to stimulate
marketsfor renewableenergy resources (either
domestic or international) and that, in setting
emission caps, lowersthetonnagealowed from
fossl fuel generatorsby an amount based on
projected electric power generation from
renewables.

Makerenewablesdigibleto earn early reduction
creditsinany U.S. early reduction credit bill.

Create aspecific allowanceall ocation award or
set-asidefor renewablesinany full-blown carbon
cap-and-trade system.

Encourage EPA to establish pilot programswith
cooperating statesthat combineimplementation
of NO, trading programswith any voluntary state
climatechangeprograms.

Experiment with assigning emisson alowances
for aggregationsof small and distributed renew-
ableenergy resourceswith apre-approval
processto provide project applicantswith more
certainty about theincentivesto be awarded.
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A GUIDE TO THE CLEAN AIR ACT

FOR THE RENEWABLE ENERGY COMMUNITY

by David R. Wooley?

Theée eganceand popularity of renewableenergy re-
sourcessteminlargepart fromtheir “ green” qualities.
Wind, solar, and geothermal energy can providelight,
heet, air conditioning, hot water, and transportation with
littledamageto air, water, and land resources. And while

biomassenergy resourcesare not pollution-free, they emit

littleor no sulfur dioxide (SO,) and, when managed
conscientiously, may produce no net greenhouse gases.
The nitrogen oxideand parti culate matter emissionsfrom
new biomass sources are no worse than, and are some-
timesbetter than, well-controlled fossil-fired energy
sources. Giventherightincentivesand market rules,
reliance on renewable energy resources could increase
dramaticaly inthenext 20 years, which could have
substantial air quality benefits. Currently, however, mar-
ketsoftenignorethe public benefits of renewableenergy,
and regulatorsgenerally do not recognize the potentia of
these energy sourcesasalow-cost emission control

Strategy.

Renewableenergy resourceswill not gainasustainable
foothold until energy marketsfully recognize, value, and
compensate these sourcesfor air quality and other social
benefits. One step toward thisisto modify air pollution
control regulationsto allow renewablesto participatefully
inemissionstrading applicableto the el ectric power
sector. Asaresult of recent federal court decisions, itis
increasingly likely that Congresswill revisitcleanair
issues. When it does, renewabl e energy representatives
could pushfor statutory changesthat reward wind, solar,
and biomassgeneratorsfor theair quaity benefitsthey
provide. Theair quality policy instrumentsdescribedin
thispaper can be used in combination with other policies,
including renewable portfolio standards, public benefit
funds, and net metering, to advance renewables.

PART I. THE CLEAN AIR ACT
AND RENEWABLES

AIR PoLLUTION ASSOCIATED WITH
ELEcTRICITY GENERATION

The production of eectricity fromfossi| fuels—cod, ail,
and, to alesser extent, natural gas—exactsagrowing toll
on human health and our environment.®> Most peoplein
the United States do not associate el ectricity usewithair
pollution. But our light switches, air conditioner contrals,
and production linesarelinked to thelargest sources of
acidrain, smog, regiona haze, and climate change
pollutantsinthecountry.* (SeeTable1.)

Acid Rain: Power plant emissionsof sulfur
dioxideand nitrogen oxides(NO,) reactinthe
atmosphereto form compoundsthat aretrans-
ported long distancesand cause acidificationin
lakes, streams, and soils; nutrient saturation of
coastal watersand river basins; crop damage;
forest decline; and loss of biodiversity. Power
plantsareresponsiblefor 64% of SO, emissions
and 27% of NO_emissionsintheUnited States.

Photochemical Smog: Power plant NO,
emissionsreact with volatile organic compounds
(such asgasolinevaporsor solvents) insunlight to
produce ground-level ozone, or “smog”. This
can cause lung damage and exacerbate asthma
and emphysema. Increased emergency room
vigtsfor respiratory causes have been linked with
exposureto ozone. Children activeoutdoorsin
thesummer, when ozonelevelsarehigher, arethe
most susceptible.

3This report focuses on interactions between renewable energy resources and air pollution control in the electricity sector. Although renewables
could well become a strategy for reducing emissionsin the transportation sector (through quotas for non-fossil fuels for vehicles, for example, or
cross-sector trading of emission reduction obligations), such policy instruments are beyond the scope of this paper.

4These impacts are in addition to air, water, and land impacts due to fossil fuel production and transport occurring “ upstream” of combustion in
steam electric generating stations. For more information on acid rain, visit the U.S. Environmental Protection Agency (EPA) at <www.epa.gov/
acidrain>. Also see CurtisMoore, Dying Needlessly: Sickness and Death Due to Energy-Related Air Pollution, REPP | ssue Brief No. 6 (Washing-

ton, DC: February 1997).

7
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Regional Haze: The pollutantsfromfossil fuel
combustion aso degradevishbility in national
parks. Very small sulfateand nitrate particles
(lessthanafew micronsin diameter) scatter and
absorb light inthe atmosphere, creating hazy

primarily through repested consumption of fish
that accumulate mercury compoundsfroma
contaminated food chain.

Climate Change: Electricity generation pro-

conditionsin parksfromthe Grand Canyonto ducesone-third of U.S. emissionsof carbon

AcadiaPark inMaine. Theparticlesalso cause dioxide (CO,), animportant greenhouse gasthat

lung disease. traps heat near the ground to destabilizethe
climate

Mercury Contamination: Power plantsare

responsiblefor nearly one-fourth of total U.S.

emissionsof mercury, aneurotoxin that accumu-

latesin human tissue and causes serioushuman

neurological impairment. Humansareexposed

TaBLE 1. Sources orF AIR PoLLuTION
IN THE UNITED STATES, 1997

PoLLuTtAaNT SOURCE Emissions
(thousand tons and share of national emissions)

Nitrogen oxides Electric utilities 6,178 (27%)
Other commercial, residential, and industrial sources 5,463 (24%)
Transportation 11,595 (50%)
Sulfur dioxide Electric utilities 13,082 (64%)
Other commercial, residential, and industrial sources 5,896 (29%)

Transportation 1,380 (7%)
Carbon Electric utilities 583,400 (36%)
Other commercial, residential, and industrial sources 523,300 (32%)
Transportation 523,700 (32%)

Source: NO, and SO, data based on U.S. Environmental Protection Agency, National Air Quality Trends Report 1997, EPA
454/R-98-016 (Washington, DC: December 1998); carbon data based on U.S. Department of Energy, Energy Information
Administration, Annual Energy Outlook 1999, DOE/EIA-0383(99) (Washington, DC: December 1998), p. 192.




ISSUE BRIEF NO. 15 =

ReNEwABLE ENERGY: A CLEAN ENERGY

RESOURCE

In recent years, thetechnol ogical readinessand market
availability of renewableenergy have advanced tothe
point where renewabl e energy can bedeveloped at a
scalethat makesit aviableemissionsreductiontool. A
1997 study by agroup of clean energy advocacy groups

estimated theimpacts of adopting
acomprehensive set of policiesto
reduce U.S. carbon emission
10% below 1990 levelsby 2010.
Theresearchersfound that non-
hydro renewables could supply
14% of U.S. dectricity useby
2010 and 40% by 2030 when
combined with aggressveenergy
efficiency investments. (Electric-
ity usewas 17% lower than
“businessasusua” by 2010 and
52% lower by 2030.)°

Theseincreasesin renewable
energy productionwould have
dramaticair quality benefits. Wind
farmsand photovoltaic energy
createlittleor noair pollutant
emissions. And geothermal and
bioenergy plant developerscite
very low emissonlevelsin
comparisonto coal, oil, and even
clean-burning natural gas. The
1997 study mentioned above
found that the combi nation of
renewabl e energy and energy
efficiency in 2010 reducesannual

SO, emissionsby 78%, NO, emissions by 48%, and
particul ates by 36%.

Numerous studies suggest that the use of renewable
energy resources can expand rapidly.® Two studies by
theU.S. Department of Energy considered the potential
increasein generation of these sourcesif Congresswere
toratify the Kyoto Protocol on climate change. (See
Table2.)

TaBLE 2. CURRENT U.S. RENEWABLE ENERGY GENERATION
AND ProJeEcTIiONS UNDER KYOTO EMISSION TARGETS

SOURCE 1996 2010

(billion kilowatt-hours and projected
share of total U.S. electricity generation)

Geothermal 15.70 47-110 (1.3-3.2%)
Wood and Biomas? 46.67 82 (0.81%)
Photovoltaics 0.82 6-10 (0.18-0.29%)
Wind 3.17 28-81 (0.82—-2.4%)
Total 66.36 163-283°

@ Combines generating capability from el ectric generators and cogenerators.

b Since the figures for 2010 come from two sources, the total renewable energy generation in
2010 is not compared to total U.S. electricity generation.

Source: Scenariosin 2010 for wind, photovoltaics, and geothermal based on Interlaboratory
Working Group on Energy-Efficient and Low-Carbon Technologies, Scenarios of U.S.
Carbon Reductions: Potential Impacts of Energy Technol ogies by 2010 and Beyond (The Five
Labs study) (Washington, DC: U.S. Department of Energy, 1998). The scenario is based on
a“high-efficiency/low-carbon” projection, in which the nation meets its Kyoto Protocol
commitments based on domestic measures, including “amajor effort to reduce carbon
emissionsthrough federal policiesand programs (including environmental regul atory reform),
strengthened state programs, and very active private sector involvement.” 1996 data and
2010 projection for biomass based on U.S. EIA, Impacts of the Kyoto Protocol on U.S.
Energy Markets and Economic Activity (Washington, DC: 1998), specifically ascenario in
which carbon emissions are cut by 7% below 1990 levelsin 2010.

5 Alliance to Save Energy, American Council for an Energy-Efficient Economy, Natural Resources Defense Council, Tellus Institute, and Union of
Concerned Scientists, Energy Innovations: A Prosperous Path to A Clean Environment (Washington, DC: 1998), p. v.

6 Shell International Petroleum Company estimates that renewable energy could contribute as much as two-thirds of the energy currently supplied
by fossil fuels; see <www.shell.com/about/content/0,1369,1503-3080,00.html>. The Presidential Council of Advisors on Science and Technology
(PCAST), Federal Energy Research and Development for the Challenges of the 21st Century (Washington, DC: November 1997). According to
the U.S. Energy Information Administration, through 2020 U.S. renewables consumption will increase at a0.8% rate. The National Energy
Strategy calls for a doubling of non-hydro renewables capacity by 2010, to 25,000 MW. U.S. EIA, Country Analysis Brief (Washington, DC:
November 1999). See <www.eia.doe.gov/emeu/cabs/usa.html>.
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CLEAN AIR OPPORTUNITIESAND RIsks
FOR RENEWABLES

Thecurrent structure of the Clean Air Act (CAA) not
only failsto promoterenewables, it can actually hurt them
substantidly. Theindustry isat seriousrisk of losingits
ability to clam that renewablesimproveair quality.

Under someformsof cap-and-trade systems (described
later), the addition of new renewablegeneration will have
no effect onthetotal amount of pollution emitted. By
entering the debate onthe* next Clean Air Act” and by
sectiveinvolvement inkey Environmental Protection
Agency (EPA) and state rule-making cases, the
renewablesindustry could influencethe structure of
emissionstrading programsand retain one of the most
persuasive argumentsfor devel oping wind, solar, biom-
ass, and geothermal energy resources.

Moreover, the Clean Air Act can bemodified so that
renewableenergy devel opersreceiverevenuefor theair
quality benefitsthey provide. For instance, legidators
and regul ators could modify emission cap-and-trade
systemsto carveout adistinct rolefor renewablesin
emissionalowancetrading. Thepotentia rewards, inthe
form of increased project revenue, arelarge (asdocu-
mented later), particularly if amechanismisdevelopedto
addressthe multi-pollutant reduction valuesof
renewables.

Changesto the Clean Air Act a so present agood
opportunity to push for other formsof renewableenergy
incentives, including anationd renewableportfolio
standard, federa funding for capital cost buy-downs,
emission taxes, net metering, or production tax credits.’
Thesepolicy reformshavebeenincludedintax and

electric utility restructuring bills, but could just aswell
emergein Clean Air Act amendments. The next congres-
siond debateon cleanair will undoubtedly focuson
pollution from theenergy sector. Therenewables
industry therefore needsabasic understanding of air
pollutionregulationin order to positionitself to achieve
energy policy reformsinthenext Clean Air Act.

PART Il. AN INTRODUCTION TO
THE CLEAN AIR ACT

TheClean Air Actisawork inprogress. Theimplemen-
tation of theamendments passed in 1990 isexpected to
take 20 yearsor more. Duringthisperiod therewill be
severa opportunitiesfor administrative action by EPA to
build renewabl e energy resourcesinto air quaity plan-
ning. Moreimportant, recent court decisionsthat have
either struck down or stayed EPA regulatory actions
mean that thereisadistinct possibility that Congresswill
amend the act again early inthisdecade and that the
amendmentscouldincluderenewableenergy incentives®

Thispart of thereport describesbriefly the history of the
CAA asitrelatesto renewable energy resourcesand the
electricity industry. Alsoincludedisabrief explanation of
emission cap-and-trade systems. The 1990 CAA
amendments strongly encourage the use of cap-and-
tradeinstrumentsto control air pollution. Themost
prominent of these arethe national acid rain control
program (addressing SO, emissions) and emerging
regional cap-and-trade systems (addressing NO, emis-
sions). These programs could be modified to encourage
devel opment of renewables. Additiona emissions
trading programs being devel oped that couldinclude

"See, e.g., Union of Concerned Scientists, A Powerful Opportunity, Making Renewabl e Electricity the Sandard (Cambridge, MA: 1999) (describing
the renewabl e portfolio Standard), at <www.ucsusa.org>; Nancy Rader and Ryan Wiser, Srategies for Supporting Wind Energy: A Review and
Analysis of State Policy Options, National Wind Coordinating Committee, 1999, at <www.nationalwind.org/pubs/default.htm>. Latein 1999,
Congress extended (for 2.5 years) the production tax credit for wind energy and some forms of biomass. Amendments to the Clean Air Act may
well be under consideration as we approach the next tax credit expiration date.

8A May 1999 decision of the U.S. Court of Appeals (American Trucking Assn. v. EPA, 175 F.3rd 1027 (D.C. Cir. 1999) struck down EPA’'s 1997

National Ambient Air Quality Standards. The decision could cripple key provisions of the Clean Air Act. A second decision, also in May 1999,
stayed EPA's program to reduce interstate pollution transport involving ground-level ozone pollution in the Eastern United States (State of
Michigan, et al., v. USEPA, Order of U.S. Court of Appealsfor the D.C. Cir., May 14, 1999). If these decisions are not reversed, Congress will

be under pressure to amend the Act.

10
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tradabl e emission reduction creditsfor renewablesare
asoidentified.

Brier History oF THE CLEAN AIR ACT

TheClean Air Act of 1970 (“the Act”) wasthefirst
substantive and comprehensive environmenta statute
enacted by Congress.® The Act underwent amajor
revisonin 1977 asaresult of congressional impatience
withthe paceof air quaity improvement. For avariety
of reasons, the 1977 amendmentsal so proved ineffective
againgt severa air pollution problemsthat became
especialy prominent and controversial early inthe 1980s.
Public concernsover acidrain, regional smog, and air
toxicsincreased aseffortsto amend thelaw continued
from 1982 to 1990. The CAA took itscurrent formon
November 15, 1990.

Thecentral pillarsof the 1990 amendmentsare:

Titlel: seeksto prevent smog and attain national
ar quality standards;

Titlell: imposestighter tail pipeand fuel standards
forvehicles,

Titlelll: focuseson protecting human healthfrom
air toxics(pollutantsthat have serioushedlth
effects, such ascancer, birth defects, immediate
death, or catastrophic accidents);*°

TitlelV: seeksto control acidrain;

TitleV: createsanew comprehensive permitting
system; and

TitleVI: protectsthe stratospheric ozonelayer
and monitorsgreenhouse gases.

The partsof the Act that matter most for renewablesare
thosethat cut emissionsfrom electric power generation
and provideaframework withinwhichincentivesfor
renewablescan beadded: Titlesl, 111, and V. The
1990 amendmentsrely heavily on market-based control
methodsand pollution prevention strategies. All key titles
of theamended law requireor alow someform of
emissionstrading, marketable permit programs, emis-
sionsfees, or early reduction credits. Theseamendments
ignited aregulatory explosion. EPA must set emission
standardsfor 90 separate air toxic compounds, cut
power plant SO, emissions by 40%, bring 100 urban
areasinto compliancewith air quality standardsfor
ground-level ozone, lower tailpipeemissonsdramaticaly,
and require compl etely reformulate motor vehiclefues.

Aggressiveasit was, however, theamended actis
deficient in severa areasand needsto be strengthened
further. Thisisespecidly truefor persstent air pollution
problemsassociated withthee ectric utility industry. The
sulfur dioxide emissionreductionsin the 1990 amend-
ments, though important, will not sufficeto prevent acid
rant Utilitiesremain largely exempt from regulationson
air toxics. TheUnited States continuesto experience
widespread violation of health-based standard for ozone
andfineparticles.

The 1990 amendmentsalso failed to addresstwo
increasingly prominent globd air pollution problems.
Firdt, asdefromemissioninventory and monitoring
requirements, the Act does not address greenhouse gas

°For more on the Clean Air Act's history, see Murray Tabb, “ Twenty-Five Years of the Clean Air Act in Perspective,” Natural Resources and the

Environment (American Bar Association), Fall 1995, pp. 13-20.

10 For alist of toxic air pollutants, visit EPA’s Unified Air Toxics Website at <www.epa.gov/ttn/uatw/>.

1 Canadian environmenta ministry officials, industry, and environmental organizations found that an additional 75% reductionin U.S. and
Canadian SO, emissions is needed to protect sensitive lakes; Acidifying Emissions Task Group, National Air Issues Coordinating Committee of
the Canadian Environmental and Energy Ministers, Towards a National Acid Rain Srategy (: 1997). U.S. agencies havefound that alarge
percentage of freshwater lakes in the Adirondacks will be lost without additional SO, emission reductions; National Acid Precipitation Assess-
ment Program, Biennial Report to Congress: An Integrated Assessment (Washington, DC: May 1998).
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emissionsdirectly. Carbon dioxideisthemost important
of theseemissionsand, asnoted earlier, € ectric power
plantsemit one-third of total U.S. CO, emissions.””
Second, mercury pollution from coa combustionis
becoming acrucia regiona and globd issuedueto
contamination of essential food supplies. Thusdespite
the 1990 Clean Air Act, e ectricity production continues
to beaprincipal cause of atmaospheric pollution and
health damages.

How DoesTHE CLEAN AIR AcT WORK?

Air Quality Standards and State
I mplementation Plans

TheNationa Ambient Air Quaity Standards(NAAQS)
have been acornerstone of the Act since 1970. Set by
EPA, theNAAQSIimit thealowabl e concentrations of
sx specific* criteriapollutants’ inthe outdoor air. Table
3 describesthesix pollutants™ for which NAAQS have
been set and their principa environmental and health

effects. (See Table 3)

Toimplement theNAAQS, state air agenciesdevelop
State Implementation Plans (S Ps) containing avariety of
emission controlsto reducepollution. Typica control
measuresinclude stack-gas cleaning devicesfor power
plantsand factories, inspection and maintenancerequire-
mentsfor motor vehicles, and changesin motor vehicle
fuel composition. Statesusualy haveagreat deal of
discretionin choosing among strategiesto achievethe
NAAQS. Theplansare submitted to EPA for approval.

If EPA approvesthe SIP, itsemission control strategies
areincorporated into “ permits’ issued for al major air
pollution sources* Almost all eectric utility generators
aremajor sources. If the EPA rgjectsthe SIP, which
rarely happens, and the state does not submit asatisfac-
torily revised SIP, EPA then developsitsown air quality
planfor the state (including emission control Strategies
and permits).

Vishility protectionisaccomplished by asimilar process.
EPA setsgoa sfor eliminating hazein nationd parks, and
statesdevel op and implement plansto achieve those
goas®

If anew sourceof air pollutionisbuilt or anexisting
sourceismodifiedin away that increasesemissions, the
operatorsmust obtain a“ new source” permit that ensures
the new emissionswill not degrade clean air areasor
interferewith plansto“attain” theNAAQSinregions
that violate EPA’ sstandards (“ nonattainment areas”).
New and modified sourcesmust control emissions
through the use of “ best avail able control technology” or
“lowest achievableemissionrate,” depending onloca
tion.’®

Direct Federal Controls

In several instances, thefederal government has power to
impose emission controlsdirectly, independent of the
states. Thiscantakesevera forms:
Acid Rain: Congressdid not entrust thisissueto
EPA and the states, and in 1990 imposed plant-

2 The Kyoto Protocol on climate change would also impose control on five other greenhouse gases in addition to CO,—methane, sulfur
hexaflouride, perflourocarbons, nitrous oxide, and hydroflourocarbons. Visit The United Nations Environment Programme’s website at http://

www.unep.ch/iuc/ for more information on the Protocol .

1 These are often referred to as the “ criteria pollutants” because Congress required EPA to issue a comprehensive criteria document describing

emission sources, effects, and control technologies for the pollutants.

1“4 “Major” sourcestypicaly emit 100 tons per year of any pollutant (though it is even lower in nonattainment areas and for air toxics such as

mercury).

5 EPA regulates visibility primarily under Section 169A of the CAA, which provides specia authority to improve visibility in national parks.

16 New and modified sources in non-attainment areas must offset their emissions by purchasing emission reduction credits from existing sources
that agree to reduce emissions by an amount greater than emissions from new sources. It is conceivable that the new-source offset programs
could be modified to allow new air pollution sources to obtain credits by supporting or purchasing credits from renewable energy sources. For
severa reasons, however, thisis unlikely to offer asignificant or widespread financial advantage for renewables. Markets for offsets are often

limited geographically and temporally.
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CRITERIA PoLLUTANT M AJOR SOURCES

TABLE 3. THE S X CRITERIA POLLUTANTS

HEALTH IMPACTSAND
EnviRONMENTAL DAMAGE

OTHER IMPORTANT
CONSIDERATIONS

SULFUR DIOXIDE 65% from power plants;

produced by combustion of
sulfur-bearing fuels(e.g., coal, oil)
and smelter ore

NITROGEN DIOXIDE 29% as a combustion product

from power plants

OzoNE At ground level, formed when
NO, reactswith volatile organic
compounds in the presence

of sunlight

PARTICULATE MATTER (PM)
FINERTHAN 10 0R 2.5
MICRONS IN DIAMETER

Emitted directly by Power plants,
and formed in atmosphere from
sulfur and nitrogen oxide emissions

CARBON MONOXIDE Released principally by

cars and trucks

Leap Emitted by lead smeltersand
garbage incinerators, and,
in trace amounts, during

coal combustion

Causes asthma attacks
at high concentrations;
Causes acid rain

Damages soil and water bodies
due to eutrophication and
nitrogen saturation;
Causesacidrain

Strong lung irritant, associated
with decreases in lung function,
lung tissue damage,

chronic lung and heart diseases,
Damages crops and forests;

Strongly associated with chronic
lung and heart disease;

Causes regional haze conditions,
damaging visibility in

national parks

Deadly at high concentrations;
Displaces oxygen in blood

at levelsfound in many

urban centers

Neurotoxin, deadly in high doses;
Impairsbrain development

in children; Inhibits proper
development of fetuses

Precursor to
particulate matter

Precursor to
ground-level ozone and
fine particul ate matter

Main component of
“photochemica smog”

Likeground-level ozone,
PM can cause damage
hundreds or thousands
of miles beyond point of
emission, dueto long-
range transport on
prevailing wind and
weather patterns

Largely aproblem of
central city areas

Total lead emissions
dropped 96% from 1970
to 1987dueto
elimination of

leaded gasoline
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by-plant SO, emissionlimits (expressed astons/
year) on hundreds of electric generatorsand
allowed use of a“cap-and-trade” systemto
comply withthelimits.

Air Toxics: EPA isdirected to set national
emission performance standardsfor 189 ultra-
toxic substances, applicableto severa hundred
named categoriesof industria air pollution
sources (such aschemical plantsand refineries).
Electric utilitieswere exempted, at least for the
timebeing, from these* Maximum Achievable
Control Technology” emissonlimits.

Interstate Air Pollution: EPA isauthorized to
imposetighter controls (either by calingfor SIP
revisonsor by imposing controlsdirectly) to
prevent emissionsinonestatefrominterfering
withtheability of another stateto attainair
quality consstent withthe NAAQS.

“Mobile” Source & Fuel Standards: Accord-
ingto congressiond formulasand guidelines,

EPA setstail pipe emission standardsfor carsand
trucksand reformul ation standardsfor gasoline
anddiesd fudl.

Findly, any discussion of “whao’sin charge” isnot com-
pletewithout areminder that Congressor thefederal
courtsmay interveneand change emission control
requirements.

PART IlI. EMISSIONS TRADING
UNDER THE CLEAN AIR ACT

What doesall thishaveto dowith renewables? Not
much at the moment—but the CAA ispotentialy the
foundation onwhichto buildamultibillion-dollar revenue
stream for renewable energy firms. Part of that founda-
tionisin place: Congresshasboth specificaly and
generally recognized theair pollution control potentia of
wind, solar, and biomasstechnol ogiesin existing and
emerging emissionstrading programs.t’

The 1990 CAA amendmentscontain many provisions
that require or encourage use of emissionstrading or
other formsof economicinstrumentsto control air
pollution.® These programs seek to increase economic
efficiency by giving regulated industriesgrester flexibility
to comply with anti-pollution regulations. Through
emissionstrading options, overall emission control costs
arelowered by encouraging thelargest reductionsto
occur at facilitiesthat can reduce pollution at thelowest
cost.

Emissionstrading provisionsremain controversid within
theenvironmental community. Somegroups, suchas
numerousenvironmental justicegroupsandthe Sierra
Club,” object to trading sinceit can create local pollu-
tion  hotspots’—where emissionsand human hedlth
impactsremain high dueto sourcesthat comply by
purchasing emissionsa lowancesfrom cleaner sources
elsawhere. Such hotspotscan disproportionately affect

1 The Acid Rain title contains the most direct endorsement of renewable energy resources. “It is also the purpose of this subchapter to encourage
energy conservation, use of renewable and clean alternative technol ogies and pollution prevention asalong range strategy...for reducing air
pollution and other adverse impacts of energy production and use.” 8401(b), 42 U.S.C. § 7651(b).

8 The most prominent trading mechanisms are in the acid rain title of the 1990 Amendments. More generally, §110(a)(2) encourages states to
include “economic incentives such as fees, marketable permits and auctions of emission rights” as part of their state implementation plansto
attain air quality standards; 42 USC 88§7410(a)(2); 7502(c)(6); and 7602. The ozone nonattainment provisions of §182(g)(4) require state
Economic Incentive Programs for control of mobile and stationary sources of air pollution; 42 USC § 7511a(g)(4). The stratospheric ozone
program relies heavily on an international cap-and-trade scheme for pollutants that degrade the stratospheric ozone layer; 88607, 616; 42 USC
§87671f, §76710. The Act also makes heavy use of emissionstrading to control motor vehicle and fuel emissions.

9 In February 1999, the Sierra Club Board of Directors adopted a resolution opposing emissions trading. The policy does, however, also contain an
extensive list of conditions that the Club would place on any pollution trading program and alist of impacts to be avoided. See

<www.sierraclub.org/policy/conservation/trading.asp>.
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low-incomeand minority communities. Without takinga
positioninthisdebate, itisworth noting that if trading
programsexist or are on the drawing board, they need to
havean explicit rolefor renewables.

CAP-AND-T RADE SYSTEMS

Emiss onstrading mechanismscan takemany different
forms, but most are based on the* cap-and-trade’
concept and contain common structural elements.

What isan emission cap? Most emissionstrading
mechanismsarebased ona“cap,” expressed asalimit
ontonsof pollutant that can be emitted in agiven period.
Typicaly, caps(or emisson budgets) limit emissonsin
tonsper year or, inthe case of summertime smog pollut-
ants, tons per season. Capsare set based on ajudgment
(often by political leaders) about thelevel of emissions
that can betolerated without adverse effectson health or
theenvironment.

Emission caps may be specific to geographic areasor
eventoindustries. For example, aglobal CO, control
strategiesmay contain emission capsapplicableto each
nation. Nationa CO, capsmay beimplemented through
separate caps applicableto utility, commercid, and

mobile source pollution sectors. Asdescribed later, the
caponeastern U.S. NO, emissionshas 22 separate state
caps, which may ultimately betrand ated intoindustry-
specific caps (such as seasonal tonnagelimitsonNO,
emissionsfrom electric power plants).

A properly set emission cap generaly increasesthe costs
of higher polluting producersand givescleaner sourcesa
competitiveboost. For example, inthe electric power
sector, the national cap on SO, emissionsincreased costs
for coal-fired e ectric generation without affecting genera

torsusing natural gas(anon-sulfur-bearingfuel).?? A
national or global CO, cap would narrow the gap
between the costsof conventional fossil-fuel-based

€l ectric power and renewable energy resources. For this
reason, emission capsaregenerally favorablefor
renewablesindudtries.

By itself, however, the creation of acap-and-trade
system does not necessarily benefit renewableenergy
industries. If the difference between the cost of produc-
tion of conventiona generation and renewablesistoo
gresat, then the cap may only serveto encouragethe
relatively cleaner but nonrenewableformsof production
(suchasnatura gasover coa). In such cases, supple-
mental formsof incentivesand other governmental
support for renewable energy resources may be needed.
Asdescribed |ater, alocating allowancesdirectly to
renewablesor creating a“ set-aside” of allowancesfor
renewablesare two waysto ensurethat acap-and-trade
system encourages devel opment of renewableenergy
effectivey.

What currency isused in a cap-and-trade system?
Environmental regulatorsoften grant permissonto emit
under anemission capintheform of “ allowances.”
Thesearedistributed to or earned by the affected
emission sourceson an annud basis. Analowance

usud ly represents permissionto emit oneton of the
pollutant per year (or season). For example, the state
environmental agency may alow apower plantin New
York to emit 1,000 tonsof NO,_each summer season. At
theend of the season, the source must demonstratethat it
hasnot emitted morethan thisamount. Alternatively, the
source could emit fewer tonsthan the number of allow-
anceit holdsand sl its* surplus’ alowancesto other
emission source operators, who comply with the cap
using acombination of allocated and purchased all ow-
ances. Therevenuesfromthesaleof “excess’ alow-

20 The program did, however, discriminate against new sources by requiring them to purchase allowances from existing polluters. See T. Woolf, B.
Biewald, and D. White, Electricity Market Distortions Associated With Inconsistent Air Quality Regulations, prepared for The Project for a

Sustainable FERC Energy Policy, November 18, 1999; at <www.Synapse-energy.com>.
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ances hel psthe seller recoup some of the costs of
achieving the better-than-required level of emissions.

How are allowances distributed among affected
sources? Oncethecapisset, theremust bean “alloca
tion” mechanism to decide each source’ semission

control obligation. Regulators can dlocatethealowances
directly or they can auction thealowancesto all regu-
lated facilities. Inthelatter case, renewablesprojects
would not participatein theauction if they do not emit,
but they could engageintradingif allowanceswere* set
aside’ for them, asdescribed |l ater. (An dternative
method of awarding pollution control valueto renewables
inacap-and-trade systemisto auction theallowances
and usetherevenuesto pay for incentivesto renewable
energy developers.)

Inthe CAA acidrain provisions, Congress specified the
number of SO, allowancesthat each electric power plant
sourcewould receive, based roughly onauniform
emissionrate (1.2 1bs'/mmBtu) appliedtotheplant’'s
historic (annual) eectric power production. Inother
systems, the statesmakethe all ocation decision, oftenin
arule-making procedure preceded by amassive negotia-
tion session among theinterested industries. To date,
renewabl e energy advocates have not participatedin
these negotiations. Distributing allowances based soldly
on historical emissionscan hurt new renewableenergy
projectsthat did not exist during the period selected as
thebasisof historical emissons.

Anadlternativetorelying on historica emissonsisto
assignacertain number of alowancesfor each unit of
actual heat input or dectricity production (“output™) going
forward (*earn asyou burn” or “forward looking”).

The choice between input- and output-based alocationis
also akey design decision. Aninput-based allocation
givesallowancesto sourcesbased on emissionsper unit

of boiler heat input (measured in Btus). Many environ-
mental groupsstrongly prefer an output-based allocation
sinceit providesgreater incentivesto reduceemissions
through plant operationa efficiency. For example, under
aforward-looking, output-based all ocation method, CO,
emissionscould beallocatedto dl fossil and renewable
power plantsonthebasisof X alowancesfor each
megawatt-hour of actual el ectric power production. A
regulatory structurethat imposesauniformemissonslimit
on generators based on a set ratio of massemissionsto
electric production (IbsmwWh) issometimesreferred to
asageneration performance standard (GPS).2

How will a purchaser verify the allowances offered
for sale? Every cap-and-trade system must havea
mechanismto recordinitial allocationsand tradesamong
affected parties, plusan effective system to monitor
compliance. Intheacidrain program, Congressassigned
thisjobto EPA, which has constructed an elaborate

el ectronic system to record trades, so that purchasers
can be assured that traded allowances can be used for
compliance purposes.

How do buyers and sellers of allowances find each
other? Congressset up several mechanismsintheacid
rain program to ensurethat arobust market in allowance
trading would occur. It required EPA to hold periodic
allowanceauctionsto help define market pricesand to
giveaffected industriesan easy placetofind transaction
partners. Private market exchangesand brokerage
associ ations soon emerged, however.?

How does a renewable energy resource with no
emissions end up with allowancesto sell? Thisis
thekey question, sinceif renewableindustriesare not
activein the development of emissionstrading programs,
they will not beallocated any allowancesand the pollu-

2 For an example of aGPS proposal, see S. 689, Electric System Public Benefits Protection Act of 1997, introduced by Senator Jeffords (May 1,
1997). A GPS can be coupled with avariety of different allowance allocation methods.

2 The Emissions Marketing Association Web site at <www.emissions.org> offers an online member directory and links to allowance trading
exchanges and EPA Web sites. It has published an Emissions Trading Handbook available at <www.etei.org>.

16



ISSUE BRIEF NO. 15 =

tion control effectsof their technologiesmay go uncom-
pensated. Air regulatorsarenot used to thinking of
renewabl e energy resourcesasapollution control
strategy, so renewable energy representatives need to
lobby actively for direct alocation or set-asidefor
renewables.

Thereareat |east threewaysto allocate emission allow-
ancesto renewables. Thefirst method awardsthemon
the same basisas other el ectric generation resources.

For example, aregulator may set acap ontotal emis-
sionsof NO, from the non-nuclear and non-hydro
€lectric generators, and then all ocate all owancesto new
and existing generatorsby dividing thecap by thetotal
amount of expected generation (for example, acertain
number of allowanceswould be awarded for each
megawatt-hour of electricity produced).? Theresultis
that each unit of generation from arenewableresource
would earn the same number of alowancesasan equiva
lent amount of el ectrical output fromfossil fuel genera
tors. Allowancesearned by renewableswould besoldin
alowancetrading markets.

Thesecond way isto assign an avoided emissonvaue
for each unit of electric power produced or avoided by
cleantechnology. Inother words, aregulator (primarily
asaway to evauate the effect of the policy mechanism)
might decideto award allowancesto awind generator
based on an estimate of theamount of pollution from
conventional e ectric generation that would have oc-
curred if thewind turbinedid not exist. In most cases, the
el ectric power generation displaced by renewablesis
associated with fossil-fired unitsthat are“ onthemargin®
(generating unitsthat are ableto increase or decrease
electric power output in responseto changing patterns of
electric power supply and demand). Thustheemissions
avoided by clean el ectric power technol ogiesarenot the
averageemissonsresulting fromall conventional genera-
tion, but rather the emissionsfrom asubset of generators
that aredisplaced.

Thismethod can be problematic, however, sinceavoided
emissonsmay bedifficult tocaculate. Emissonsfrom
conventiond utility generatorsvary grestly by geographic
region (low inthe hydro-dominated Northwest and in the
natural-gas-dominated Northeast, but highinthe coal -
dominated Midwest), by season, or even by time of day.

A third way renewablesmay gain emission allowancesis
through aset-aside. Intheacidrain program, Congress
set asidealowancesfor renewable energy and energy
efficiency measuresdirectly inthe statute. In other cases,
however, arenewables set-asidein an allowancedloca-
tionwill occur administratively, often at the statelevel.
For example, intherecent program to cut summer-time
NO, emissions, renewabl e advocates convinced EPA to
developa“modd” trading program, encouraging states
to set asideaportion of thetotal allowancesto
renewablesand energy efficiency. Under thisrule, states
have discretion on whether to givealowancesto
renewables, and several havedoneso. But in many
statesthereislittle prospect of thishappening, giventhe
political power of thefossil fuel industry and the natural
inclination of coa-based utilitiesto obtainasmany
allowancesaspossible.

How much are the allowances worth to the
renewables industry, and are they worth enough to
justify the costs of going after them? Thevalue of an
individua alowancewill bedetermined by themarket
demand for allowancesand the cost of emission controls.
If the capisset too highand if complianceisrelatively
easy to achievewith low-cost emission controls, thenthe
market pricefor allowanceswill below, sincefew
emission sourceswill needto buy themin order to
comply. Incontrast, atighter cap and costly emission
control technology optionswill stimulate higher alowance
prices.

If thecapisset properly, economic theory would predict
the price of alowancesto be comparableto the marginal

ZNuclear and hydro should be excluded due to the differences in type of environmental impact associated with such resources.
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cost per ton of reducing emissionswith fuel switching or
emission control technology. Experienceunder the CAA
acid rain program confirmsacons stent relationship
between alowancetrading priceand margina costsof
reducing emissions. Caution should be exercised, how-
ever, inregard to emission allowance price predictions.
Historic projectionsof control costsand market values
for allowances have been extremely inaccurate. Actua
valuesfor SO, allowancesunder the TitlelV acidrain
program up to 1996 were only 16-23% of conservative
predictionsmade at thetimeof their adoption. With
theseuncertaintiesin mind, alater section providesa
range of possiblemarket valuesfor emission allowances,
with an estimate of thefinancia benefitsof arenewable
alowancealocation to samplerenewableenergy facili-
ties.

ReENEwaABLES Past ExPERIENCE: THE 802
Capr-aND-T RADE PROGRAM

A driving force behind the passage of the 1990 Clean Air
Act amendmentswasthehighly charged issue of acid
rain. Theinterstateand internationa dimensionsof the
issue popularized awarenessthat air pollutionisnot justa
local problem, nor simply amatter of preventing harmto
humansfrom acute exposure. Ecosystems, scenic
beauty, wildlife, and human hedlth each suffer from
chronic, low-level, and subcontinental scaleexposureto
sulfur and nitrogen compounds. Inthemost severe
cases, acidity haskilled entirefish populationsinlakes
and streams.

TitlelV of theamended Act establishesanationwide cap
on SO, emissionsand apioneering emissonstrading

program. Theprogram requiresapermanent 10-million-
ton reductioninannual SO, emissonsbelow 19801evels
by 20102 When fully implemented, Phasel of the
programwill limit total U.S. annua sulfur dioxideemis-
sonsto 8.9 milliontons. Theacid rain provisonshave
already achieved much of thisreduction, dongwith a2-
million-ton-per-year reductionin utility NO, emissions.

Theseacid rain provisionswereahistoric achievement,
onenot diminished by thefact that the emission reduc-
tionswere not nearly deep enough to protect human
hedlth and the environment from acid gasemissions. The
emissiontrading program for SO2 emissionshasworked
well and and succeeded inincorporating pollution
control costsinto eectricity prices.

Thelaw permits power plant operatorsto trade SO,
emission dlowances. Allowancesweretrading at roughly
$210 during the summer of 1999.

Theacidrainprogramasoincludesadirect financia
incentiveto encourage utilitiesto reduce SO, emissions
through energy conservation and renewables. By invest-
inginthese, utilitiescould earn special emissonalow-
ance awardsthat could be used to meet SO, compliance
obligationsor besold at aprofit to other utilities. This
incentivefor renewablesisof historical importanceonly,
however, sincethe program did not achieveany signifi-
cant benefit for the renewabl esindustry and hasnow
expired. Understandingwhy theprogramfell short of its
goasmay beimportant to the design of amore effective
future program for SO, and other pollutants.

Under 8404(f)(g), EPA established aConservation and
Renewable Energy Reserve (CRER) that contained
300,000 SO, alowances® The allowances were set

% See Dallas Burtraw, Cost Savings Sans Allowance Trades? Evaluating the SO, Emissions Trading Programto Date. Discussion Paper 95-30-
REV (Washington, DC: Resources for the Future, February 1996). Visit RFF at <www.rff.org>.

* 88 401-416; 42 U.S.C. 88 7651-76510. Thefirst phase, effective January 1, 1995, required 110 power plants to reduce their SO, emissionsto a
level equivalent to an emission rate of 2.5 pounds of SO, per million Btu (SO, Ibs./mmBtu) times an average of their 1985-87 fuel use (defined as
annual average quantity of mmBTUs consumed). The Phase || reductions, effective January 1, 2000, require asignificantly greater number of
plants to reduce their emissionsto alevel equivalent to an emission rate of 1.2 SO, Ibs/mmBTU times the average of their 1985-87 fuel use. The
full affect of acid rain controls on SO, emissionswill be achieved in 2010, when a series of power plant exemptions and extensions expire.

%58 Fed. Reg. 3,590, 3,695 (1993); 40 C.F.R. part 73, subpart F. If allowances remain in the reserve after January 1, 2010, EPA must allocate them

back to affected power plants on a pro rata basis.
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asidefrom the emissionscap imposed on power plants.
Allowanceswere awarded for SO, emissionsavoided
through energy conservation, biomass (including landfill
gas), solar, geothermal, and wind energy projectsimple-
mented between 1992 and 1999. Renewableenergy’s
minimum share of the CRER was aset-aside of 60,000
allowances. Anallowancecould beearned for every
500 megawatt-hours of energy produced by aqualified
utility through renewabl e energy generation measures.?’
If fully used, over timethe CRER would have displaced
885 million poundsof SO,. Unhappily, thiswill never
occur. Asof June 1999, lessthan 12% of the 300,000
allowanceshad been alocated (about 36,000 allow-
ances). Of this, only about 6,700 allowanceswent to
renewableenergy projects.

Thereare several reasonsfor the CRER' sdisappointing
performance. Theprogramwasdesigned primarily to
encourage early reductions (to occur beforethe statutory
deadlines) and not asalong-termincentivefor
renewables. Inaddition, most utilitiesdid not draw from
the CRER by developing or purchasing power from
renewable projectssincethey were easily ableto meet
their emissionslimitswithlow-sulfur cod and other, more
conventional means. Sincecost of compliancewaslow,
sowasthe price of allowances. Thiswasablow tothe
CRER, especidly inlight of the unreasonably low con-
versionrate(i.e., oneallowance per 500 MWh) by
which renewablesand energy efficiency could earn sulfur
credits.

The CRER a so contained harmful restrictionson how to
earn alowancesfromthereserve. For example, only
utilitiescould earnalowances. They wererequiredto
engageinleast-cost planning® processesin the acquisi-

tion of new generation sources and to adopt an unpopu-
lar incomeneutrality element inther rate structureto
prevent revenueerosionfrominvestmentsin energy
efficiency. These conceptswere cutting edgein 1990,
but quickly becamelargely obsoletewith therestructuring
of theindustry. Restructuring hasforced divestiture of
generation, lossof retail monopolies, and associated
cost-cutting pressures. In short, the participantsinthe
debate over the 1990 Amendmentsfailed to anticipate
electricity industry restructuring. Asaresult Congress
conditioned the€ligibility for CRER creditsonrequire-
mentsthat wereincreasingimpossibleto meet under a
restructured industry.®

If Congressisinterested in correcting these defects, it
could make severa changes. Inparticular, Congress
could:

tighten the cap for the next phase of the SO,
program

alow non-utilitiestoearn SO, creditsfromthe
scet-aside,

extendthelifeof the specid alowancepool and
theperiod inwhichinwhich creditscan be
earned,

eliminatetheincomeneutrality and integrated
resourceplanning digibility requirements, and

increasetherate at which renewable generators
can earn creditsto ahigher allowance/mWh
raio.

2740 CFR Part 73, subpart F, A(3). See EPA, “Conservation Verification Protocols: A Guidance Document for Electric Utilities Affected by the
Acid Rain Program of the Clean Air Act of 1990,” EPA 430/8/B-92-002 (March 1993). Under this protocol, kilowatt-hour savings are trandated
into SO, tons by multiplying the energy savings by arate of 0.4 lbs. SO,/million Btu (about 2 allowances per GWh). Thisrate was intentionally
set significantly below the average SO, emission rate for Phase | and Phase 11 units. The samerate is applied to renewable energy generation. As

described in the act, thisis 0.004 |bs./kWh; see 42 U.S.C. §87651c(f)(2)(F).

3 east-cost planning,” or integrated resource planning, was a concept adopted by state public utility commissions that required utilities to
compare the cost of new plants with aternatives, such as energy efficiency.

2 Utilities cannot earn allowances for renewable energy projects undertaken after January 1, 2000. EPA's CRER Web site is <www.epa.gov/
ardpublc/acidrain/crer/crerpg.html>. The “income neutrality” policy does, however, retain importance in regulation of rates for monopoly electric

distribution and transmission services.
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An even better approach, however, could beto change
thewhole programinfavor of an acid gasgeneration
performance standard, with adirect alocation of SO,
creditsto renewabl e generation (seediscussion aboveon
“Capand Trade Systems”).

Emissions TRADING: A SIGNIFICANT SOURCE OF
ReveENUE

Inlight of the disappointing resultsof the CRER program,
why should the renewabl e energy community careto put
resourcesinto thefight for futurealowances? The

answer liesinthefinancial consequencesif Congressset
acap that wastight enough toforceaternativesto fossil
generation and awarded tradable emission alowances
directly for electric power generation fromrenewable
energy projects.

Toexaminethisscenario, let’slook at the number of
allowancesthat might be awarded to renewablesunder a
trading mechanism based on actual generation (either
through aGPS or through aset-aside).*® Inthiscase,
assumean alocation method inwhich renewables (like
other generators) would earn alowancesbased on the

TaBLE 4. VALUE oF AvoIDING EMIssioNs BY RENEWABLE ENERGY (GENERATION

PoLLuTAaNT EMissions ALLOWANCE Tons Avoipep PER MWH  EMissioNs REDuCTION
VALUE (DOLLARS/TON) oF RENEWABLE ENERGY VALUE (DOLLARYM WH)

Co, 5 0.6 3

(low-cost allowance)

CO, 20 0.6 12

(medium-cost allowance)

Co, 60 0.6 36

(high-cost allowance)

NO, 2,000 0.00075 15

502 200 0.006 1.2

Total value with low carbon allowance 5.7

Total value with medium carbon allowance 14.7

Total value with high carbon allowance 38.7

Estimates for CO, are based on the average CO, emissions/MWh associated with fossil fuel electricity generation in the United States, discounted
by one-quarter to reflect the likely effect of a CO, cap on retirement of older coal-fired generation capacity. (An allocation based on today’s
generation and emissions would be about 0.8lbsymWh.) We assumed fossil fuel only generation estimates since, as noted earlier, allocation to
nuclear and hydro facilitiesis unlikely to receive support. NO, estimates are based on the likely allocation of alowances under EPA'sNO, SIP
Call in the eastern United States. Thisis a conservative figure since cuts in response to the SIP Call will not begin until 2003, and will apply only
in the five summer months (*ozone season”). The SO, alowance allocation rate s based on that used to assign emission allowances to fossil

generation under Phase Il of the Clean Air Act acid rain program. This program beginsin 2000, but will not be fully effective until 2010.
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following estimates of tonsof pollutant avoided for each vaueishighly speculative, and demandsarange of

megawatt-hour of electric output: 0.6tonsof CO,,
0.00075 tons of NO,, and 0.006 tons of SO,

valuestoreflect uncertainty.

Multiplying the hypothetica dlowancedlocation (in

Table4 combinesthese allowance all ocation rateswith allowances/unit of generation) by the expected value of

possiblevauesfor emissonsallowances. It assumes theemissionsallowancesyie dsestimates of theva ue of

fixed values of $2,000 per ton of NO, and $200 per ton emissionstrading to therenewablesindustry indollars/

of SO,, and considerstheimpact of threevaluesfor CO, MWh of energy production. (SeeTable5.) Thiscanbe
alowances: $5, $20, and $60 per ton. Thisanalysis applied to estimatethefinancid benefit of four renewable
includesthreevauessince pegging aCO, alowance energy technologiesindustry-wideand of asample

facility. (SeeTable6.)™

TaBLES. VALUE oF COMBINED ALLOWANCESTO
THE RENEWABLE ENERGY I NDUSTRY IN 2010

The small differencein valuesisnot included in Tables5 and 6.

TECHNOLOGY ELECTRICITY GENERATION EmissioN REbucTiON VALUE ToTAL ANNUAL VALUE
(billionkWh, using (dollargkWh, from Table 4) (milliondollars)
midpoint from ranges
inTable 2)

Biomass 82 0.0057 467

Geothermal@ 785 0.0057 447

Photovoltaics 8 0.0057 46

Wind 545 0.0057 31

All Renewable Energy 223 ---- 1,271

@The U.S. Department of Energy states that a geothermal power plant (type unspecified) emits 0.16 kilograms
of SO, per MWh, or 0.00016 tons per MWh. If applied to thefinal dollar value per MWh estimated in Table 4
($5.7/MWHh), including this emission factor would reduce the dollar value by 0.63 percent (to $5.66/MWh).

8L Thefiguresin Table 5 and 6 represent gross revenues, and should be discounted by transaction costs (i.e., what it would cost a firm to obtain and

to sell allowances).
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At an emissionstrading value of $5 per tonfor CO, (the
low alowancevalue considered), aproperly constructed
multipollutant cap-and-trade system woul d generate
nearly $1.3 billion ayear in revenuefor therenewables
industries. Thesevaluesrepresent the product of the
total energy generated in 2010 by each renewable energy
technology and thevalueindollarsper kilowatt-hour for
thevariouspollutants.®

Individua renewableenergy facilitieswould havemuchto
gainfrom participation in an emissionstrading program.
Using thealowancealocation ratesfor renewable
energy generation estimated earlier, Table 6 estimatesthe
annual revenue benefit tofacilities of acap-and-trade
systemthat alocatesNO , SO,, and CO, emission
alowancestorenewableenergy facilitiesinthesame
amountsasare currently allocated tofossi| generators.

To estimatetotal generation for eachfacility, thetable
assumesinstalled capacity at 20 MW for each technol -
ogy. To estimatethe power generated by each plant, the
table assumesthe plants have capacity factors (the annua
average percentage of maximum plant capacity actualy
used) asestimatedin projectionsfor 2010 for each
technol ogy by the Electric Power Research Instituteand
theU.S. Department of Energy.

Low-value CO, allowances ($5 per ton) combined with
NO, and SO, allowances could thusearn thefollowing
for renewableenergy facilities.

A 20-MW wind farm could earn about
$360,000 ayear from the sa e of multipollutant
emission alowancesallocated. For purposesof
comparison, thisisequivaent to 13-14% of the
cost of energy produced by atypical 20-MW
windfarm.® The revenue enhancement froma

cap-and-trade mechanismlimitedtoNO, and
SO, would be about $171,000 ayear.*

A 20-MW biomass power plant would earn
annual revenues of some $587,000 from a
trading schemefor NO_, SO, , and carbon
dioxide. It would earn about $168,000 without
including carbon dioxide.

A 20-megawatt geothermal plant would earn
annual revenuesof $946,000 for all three pollut-
ants, and almost $450,000 without carbon
dioxide.

A 20-megawaitt solar facility, or 20 megawatts of
aggregated PV systems, would earn annua
revenues of amost $120,000for all three
pollutants, and of morethan $94,000 without
carbondioxide.

Itisimportant to note that abiopower operation will
release no net carbonto theatmosphereonly if the
biomass comesfrom asupplier who manages stock so
that planted biomass stores carbon equivalent to that
released by the biomassburned. Sincethisconditionis
not directly related to combustion, it isnot yet clear how
air regulatorscan account for thefull fuel cycleof biom-
ass—from planting, harvesting, transport, and combus-
tion—inatrading program.

PossiBLE IMPACTSOF A TRADING SCHEME ON
RENEWABLES

Properly constructed, acap-and-trade system could
provideapowerful financid incentivefor renewables. A
poorly designed system, however, can havethe opposite
effect. Toillustrate, consider thefollowing Situations.

2\Where Table 2 offersarange of values, we use the median here.

% The National Wind Coordinating Committee (NWCC) estimates the cost of energy from atypical 50-MW wind farm to be 4.3¢/kWh; NWCC,
Wind Energy Costs, Wind Energy Issue Brief No. 11, January 1997, at <www.nationa wind.org/pubs>.

% Thevauesin Table 6 are based on the EIA projectionsin Table 2 of electricity generation from renewables under a aggressive U.S. climate change
policy, multiplied by the “ emission reduction value” figuresin Table 5 for SO,, NO,, and CO,,
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TABLE 6. ANNUAL REVENUE FOR RENEWABLE ENERGY FACILITIES!

PoLLuTtaNT 20-MW WinD 20-MW Biomass 20-MW GeoTHERMAL  20-MW SoLAR

FaciLiTy FaciLiTy® FaciLiTy FaciLiTy
CO, 189,746 419,328 497,952 104,832
(low-cost allowance)
CO, 758,984 1,677,312 1,991,808 419,328
(medium-cost allowance)
CO, 2,276,951 5,031,936 5,975,424 1,257,984
(high-cost allowance)
NO, 94,873 0 248,976 52,416
SO, 75,898 167,731 199,181 41,933
Total with low 360,517 587,059 946,109 119,181
carbon allowance
Total with medium 929,755 1,845,043 2,439,965 513,677
carbon allowance
Total with high 2,447,722 5,199,667 6,423,581 1,352,333
carbon allowance
Total for NO, and 170,771 167,731 448,157 94,349

SO, only

aAssumes a 36.2% capacity factor for wind and a Class 4 wind resource (a 20-MW wind facility produces 63.2 million kwWh
annually); a20% capacity factor for residential C-Si PV in averageinsolation (20-MW of solar, in this case aggregated PV
installations,ieswould produce 35 million kWh annually); a 95% capacity factor for geothermal “ flashed-steam” technology (a 20-
MW geothermal plant produces 166 million kWh annually); and an 80% capacity factor for direct-fired biomassin 2010 (a20-MW
biomass plant produces 139.8 million kWh annually).

*It is assumed here that a biomass plant will emit enough NO, to cancel out its value for that pollutant. However, advanced
biomass gasification combined-cycle systems are expected to emit very little NO,—0.0005 tonssMWh; Margaret K. Mann and
Pamela L. Spath, Life-Cycle Assessment of a Biomass Gasification Combined-Cycle System, NREL/TP-430-23076 (Golden, CO:
National Renewable Energy Laboratory).

Source: Based on Electric Power Research Institute (EPRI) and U.S. Department of Energy, Renewabl e Energy Technology
Characterizations, EPRI TR-109496 (Palo Alto, CA: EPRI, 1997).
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words, thetotal number of allowancesavailable
tofoss| fuel generationisreduced.

Thepool of alowancesisdivided up between
foss| generatorsand renewables so that wind,
solar, biomass, and geotherma automaticaly gain
allowances (either inthe sameamount asallow-
ancesarealocated to other generatorsor by
someother alocation method).

A renewable energy company decidesto locate
inthat region, pricesitsproduct based in part on
aprojection of revenuesfromthe saleof earned
emission allowances, and sdllsits product to the
publicwiththeargument that itisreducingair
pollution by producing eectricity withnoemis-
sons.

A smart reporter figuresout that the system
effectively internalizesthe societd cost of pollu-
tionintothe priceof foss|-fired generation and
that aconsumer who purchasesrenewables
reducesthetotal amount of pollution emitted,
thereby pogitively affecting health and theenvi-
ronmerntt.

Thepublic gainsconfidencein choosing
renewablesasapollution remedy and buysmore
of them sincethe premium for such purchasesis
not very high.

Thusthedesign of futureemissionstrading programsis
extremely important to therenewableindustry.

PART 1V. FUTURE CAP-AND-TRADE
PROGRAMS

Each of thefollowing CAA programsaffectsfossil-fired
€l ectric generatorsand could bemodified toinclude
emissionstrading opportunitiesfor renewables:

24

TitlelV: acidrain programsand SO, emission
controls;

0zone nonattainment programs, asthey affect
NO emissons,

air toxics, inregardto heavy meta emissions
from power plants;

vigbility impairment programs, and

future climate change programsto control CO,
and methane.

Itisimportant to recognizethat these programsand their
trading mechanismsarerapidly evolving, and that there
areopportunitiesfor therenewablesindustry toinfluence
these programsat both stateand federal levels.

In order to control acid rain more effectively,
Congressisconsdering severd hillsthat would
tighten the cap on sulfur oxidesand imposea
new nationa cap-and-trade program for power
plant NO_emissions. Congresscould correct
thedysfunctional SO, clean-energy set-aside
program either aspart of thesebillsor asa
Separate action focused on enabling renewable
energy to participatein cap-and-trade programs
moregeneraly.

Some statesare now exercising theoptionto
include emissionstrading mechanismsinplansto
reduce summertime power plant nitrogen oxides
emissions (pursuant to EPA'sNOx SIPCall).

InApril 1999, EPA finalized its60-year program
toimprovevishility innationa parks, inarule
that encourages statesto establish emissions
trading programsto reduce SO, and NO,
emissionsfrom electric power generations.
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Latein 2000, EPA will announcefindingsregard-
ing health and environmenta impactsfrom power
plant air toxics, adecision that could resultin
tighter controlson heavy meta emissions, and
potentially acap-and-trade system for mercury.

Internationdly, climate change negotiationsmay
resultinnational or global CO, and methane
capstargeted at the el ectricity sector.

Congressisconsdering“ early reduction” legida
tionfor greenhousegases, and couldincludean
incentiveto develop renewables.

In each of these areas, renewableindustry advocates
could pushfor provisonsthat allow renewableenergy
firmsto earn money for the clean energy attributes of
their technologies. Asdescribed, an optima combination
of modified capsand multipollutant credit alocations
couldresultinbillionsof dollarsinannua revenuesfor the
renewablesindustry.

THE NEw PROTOTYPES: NOX CAP-AND-TRADE
PROGRAMSIN THE EAST

Therearecurrently severa important opportunitiesto
promote reform of federal and state cap-and-trade
systemsthrough the devel opment of emission control
programsconcerning ground-level ozone. Althoughthe
potentia financia rewardsfor renewablesfromthis
program aresmall, it could set important precedentsfor
morelucrative multipollutant trading mechanisms.

In October 1998 EPA finalized itsNO, SIP Call, requir-
ing 22 eastern statesto submit revised implementation
plansto reducesummertimeNO, emissionsfrom utilities
andlargeindustrid boilers® Theruleisintended to
reducesummertimeNO,_emissionsby amilliontonsand

toimproveair quality from Missouri to Maineand from
Georgiato Wisconsin. Theactionwill alsoincidentally
lessenacidrain, coasta water hypoxia, visibility impair-
ment, and fine-particlepollution.

Therulemakingisasignificant developmentinU.S.
environmentd law. Itinitiatesanew “regiona” approach
to mesting clean air tandardsand anew emissions
trading mechanism. Thisisthefirsttimein history that
EPA hasuseditsinterstateair pollution control authority
to help attainthe NAAQS. Each affected state hasbeen
assigned acap on seasona NO, emissions. Thecapis
based on an estimate of emissionsthat would occur in
2007.%* Theactionisintegral to EPA’sstrategy to
implement the 1997 NAAQSfor ozoneand laysthe
groundwork for asimilar approachto attaining thefine-
particul ate-matter standard.

Stateswill havethe option of alowing sourcesto meet
obligationsthrough emissionstrading. Thefinad NO, SIP
Call rulecontainsamodée trading program applicableto
larger sources® A state NO, emissionstrading program
may set asideNO, allowancesfor alocationto
renewablesand energy efficiency. A set-asdewould
reduce theamount of allowancesallocated to fossil-fired
power plants, and instead makethea lowancesavailable
to energy efficiency or renewabletechnology vendors.
The clean energy vendorswould then sall thea lowances
and recelverevenueto support their industry.

Therearemany issuesinvolvedin establishing an effec-
tive state clean energy set-aside. Many would object,
for example, if garbageincinerationiscounted asa
renewableor if thenuclear industry triesto earn allow-
ances.® Environmental groupsmay, infact, ressta
direct allowancealocation or set-asidefor renewablesif
aproposal to do so opensthe door to the sametreat-
ment for theseindustries. While an effective argument

% 63 Fed. Reg. 57356-57504 (October 27, 1998). See also, Proposed Rule, 62 Fed. Reg. 60317 (November 7, 1997); and Supplemental Proposed

Rule, 63 Fed. Reg. 25901 (May 11, 1998).

% |n setting the state caps, EPA assumed an average emission rate limitation on utility sources of 0.15 Ibs/mmBTU.
¥ NO, emissions trading is discussed in EPA'sfinal rule at 63 Fed. Reg. 57,356, 57456 (October 27, 1998).
% For example, set-asides for renewables should be taken out of emission allowances that would otherwise go to power plant operators.
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can be madethat separate treatment of renewablesis
judtified by themassvedifferencesintheenvironmental
impacts, in somejurisdictionsthe power of the nuclear
and* mass-burn” industriesmakesenvironmental groups
wary of supporting arenewable set-aside or generation
performance standard.

Detailson how to set up an effectiverenewable energy
set-aside are contained in EPA’s Guidance on Estab-
lishing an Energy Efficiency and Renewable Energy
(EE/RE) Set-Asideinthe NO, Budget Trading Pro-
gram, March 1999.* The Center for Clean Air Policy
hasal so devel oped an excellent guideto thekey issuesin
setting up astate NO, trading mechanism.® The best
approachisto allocate allowancesto renewablesinthe
sameway asthey areallocated to fossi generators.
Alternatively, if arenewable set-asideisused, the renew-
ableenergy industry should urge statestoreserve at least
10-15%of itsutility NO, budget for quaifying energy
efficiency and renewableenergy programs.

Independent of EPA'sNO, SIPcall, several statesare
adopting renewabl e set-asides as part of regional NO,
control programs:

M assachusetts has proposed aprogramto
reduce utilities NO,_emissionsby 75 percent
from 1990 |evels. Thisprogramisacap-and-
tradealowance program smilar to the paradigm
established by the Acid Rain SO, dlocation
system.* The program providesfor aset-aside
account for renewablesand efficiency. InPhase
I (beginningin 2003), 1% of thetotal NO,
budget (135 tons) isto be set aside and awarded
to energy efficiency and renewableenergy
developers. Thesystemwill dlocateemissionsto
renewablesat arate of 1.5Ibs. of NO /MWh.*

New Jersey has also adopted aNO, cap-and-
trade budget system, including an energy effi-
ciency and renewableenergy incentive® Like
Massachusetts, New Jersey’sallowancesare
allocatedon at arateof 1.51bs. NO /MWh.

New York, in September 1999, finalized a
seasonal NO, cap-and-trade budget of 40,000
tons.* For the control periods between 2003
and 2007, 3% of the budgeted allowanceswill
bemadeavailablefor energy-efficient and
renewable energy sourcesthat produce power in
New York. Theseprojectsareeigiblefor
alowancesfor fiveyears.

ParRTICULATE MATTERAND VISIBILITY IN
NATIONAL PARKS

Fine-particle-matter pollution and regiond hazeare
causedinlargepart by power plant emissions. Regional
hazeiscaused principally by thelight-scattering effects of
fine particles, of such assulfateand nitrates, formedin
theatmospherefrom SO, and NO, emissions. Inorder
to attainthe new National Ambient Air Qudity Standard
for PM2.5andtoimprovevisbility innationa parks,
EPA and the stateswill face the same combination of
pollution moverment and utility sourcesencountered with
ozoneand NO,. Ineach case, theregulatory focuswill
beoninterstate transport of sulfur and nitrogen com-
pounds. Asinthecaseof theNO SIPCall, stateswill
havethe option of using an emissionstrading programfor
control of particulateemissions. ThePM SIPswill be
under devel opment beginningin 2004, at which point
renewable energy industrieswill havethe opportunity to

% The Guidance is available at <www.epa.gov/appd/stat_pub.html>.

4 Catherine Morris and Paige Shelby, Recognizing Efficiency And Renewable Energy Under A Cap and Trade Program (Washington, DC: Center

for Clean Air Policy, July 1999); see www.ccap.org.
4 See 310 CMR § 7.27 and supporting guidance documents.

“2 For more information, visit the Massachusetts state Web site at <www.magnet.state.ma.us/dep>.

“SeeN.JA.C. 7:27.
% See 6 NYCRR Part 204.
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pressfor theinclusion of aset-asidein any emissions
trading program that emerges.

Thevisbility impairment (or haze) programsmay also be
implemented through emi ssionstrading mechanismsthat
could result in pollution avoidance revenuesfor renew-
ableenergy developers. Congressset up aspecia
programinthe 1990 amendmentsto protect and enhance
vighilityinfederd parks® InApril 1999, EPA finaized
arulethat will require statesto devel op plansto essen-
tidly diminate haze conditionsin nationd parks.*

Although theimplementation of the hazerule spansa50-
year period, thereare several near-term opportunitiesto
influencethe program for the benefit of renewable energy
resources. First, EPA will develop guiddinesfor volun-
tary stateand regiona emissionstrading programsduring
2000. These could encourage statesto include a set-
asdeor direct allocation of emission creditsfor renew-
ableenergy generators. Statesthat opt toinclude
emissionstrading controls (asan aternativeto plant-by-
plant best avail ableretrofit technology controls)* will
begin devel oping plansby 2003 for filing with EPA
according to astaggered schedul e between 2005 and
2008.

In addition, 21996 Grand Canyon Visbility Transport
Commission (GCVTC) report established goalsfor the
development of renewable energy resourcesasone
meansof reducing theimpact of fossil fuel eectric power
plantson regiond visibility conditions. Thereport called
for renewabl e energy resourcesto account for 10% of
theregional power needs by 2005, and 20% by 2015.

By October 1, 2000, the GCVTCisto develop an
annex toits 1996 report, including an emissionstrading
program to become effectiveif any of theeight western
statesthat opt to comply withthe GCTV C’'srecommen-
dationsmisskey milestonesinimproving regiona haze
conditions.*®

CaRBON DioxIDE

Asnoted earlier, renewables could enjoy largefinancia
benefitsfrom acap-and-trade program for CO, emis-
sionsif thecapisproperly set andif the program con-
tainsageneration performance standard or an express
set-asde of emission alowancesfor renewableeectric
power generators. Thevaueissubstantially higher than
any conceivablerevenuefrom SO,, NO , or haze-
control trading schemes.

Thethreat of climate changeled to the adoption of the
Framework Convention on Climate Change at the 1992
United Nations Conference on Environment and Devel -
opment.* The meeting adopted agoal of stabilizing
greenhouse gas (GHG) concentrations, but it set no
emissionlimitsor timeframesto accomplishthisgod. The
detailswere spelled out at the Third Conference of the
Parties, held in Kyoto, Japan, in December 1997. This
resulted in specific globa emission reduction require-
mentsfor industria countries. If theU.S. Senateratifies
the Kyoto Protocol, the United Stateswill need to
reduceits GHG emissionsto 7% below 1990 levels.*®

% See CAA §8 110(a)(2)(J), 169A and 169B; 42 USC §§ 7410(a)(2)(J), 7491 and 7492.

% 64 Fed. Reg. 35714 (July 1, 1999); 40 C.F.R. Part 51, subpart P, §§51.308 and 51.309.

4T BART refersto the “best available retrofit technology,” standards to be developed for sources that adversely affect visibility in “class 1" national
parks. To be approved by EPA, any emissions trading program must achieve greater progressin visibility protection than the implementation of

source-by-source BART controls.

% 40 C.F.R. 851.309(f) (Arizona, California, Colorado, |daho, New Mexico, Nevada, Utah and Wyoming).
“For amore detailed discussion of the Kyoto Protocol, see Christopher Flavin and Seth Dunn, Climate of Opportunity: Renewable Energy After

Kyoto, REPP Issue Brief No. 11 (Washington, DC: July 1998).

%0 A key strategy to meet this goal will be to address heavy and growing reliance on coal to generate electricity. Coal combustionin U.S. power

plants caused more than 400 million tons of carbon emissionsin 1990.
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At the November 1998 Conference of the Partiesin
BuenosAires, however, treaty members postponed
negotiationson aninternational emissionstrading system.
Thenext gathering, in Bonninlate 1999, further post-
poned tough decisions asthe negotiatorsfocused on
rebuilding confidencein theprotocol. 1ntheabsence of
anagreement toimplement international CO, trading, a
cap-and-trade system could beimplemented domesti-
caly tomeet the U.S. emission reduction obligations.
EPA viewstheNO, SIP Call cap-and-trade system as
an appropriatemode for trading GHG emissionsallow-
ances.

The Clinton administration and membersof Congressare
proposing an*“ early reduction program” that will provide
emission creditsfor sourcesthat reduce emissionsprior
toratification of the Kyoto Treaty. The debateover this
early reduction providesanimportant near-term oppor-
tunity to carve out arolefor renewablesin CO, trading.
At least onecongressiond hill, introduced by Senators
Connie Mack and Joseph Lieberman, would amend the
CAA to authorizethe President to enter into binding
agreementswith businesses operating inthe United
Statesthat achieve voluntary emission reductionsprior to
January 2008.** A businesswould receive Greenhouse
GasReduction Creditsif it “takes an action that reduces
greenhousegasemissions.” Thecreditscouldbeusedin
any future domestic programto mitigate GHG emis-
sons®

Thebill ascurrently drafted, however, isunclear on
whether e ectricity generation fromrenewablesqudifies
assuchan*action” and appearsto limit eigibility for
creditsto theownersof facilitiesthat emit greenhouse
gases. Thebill could be amended to state that renewable
energy project devel operscan earn creditsdirectly,
without the need to work through autility or fossil-fuel-
fired source.

By 2020, energy consumption worldwideisexpected to
be 75% above 1995 |evels. Development of wind, solar,
and biomass energy resources should be akey strategy
to cement the Kyoto Protocol into aworking, cost-
effective pollution-control mechanism. Therenewable
energy industry needsto becomeapart of the negotiating
processat both the domestic and theinternational level.

PART V. RECOMMENDATIONS AND
ACTION PLAN

Therevised Clean Air Act could result in more complete
protection from acid rain, smog, and utility toxics, and at
least afirst step toward climate protection. It may aso
bethepolicy event by which energy policy will be
intertwined with air quality morethan ever before, this
timeonaglobal scale.

The debate over the next CAA could beamajor oppor-
tunity for renewableindustry—if it choosesto play. All
therecommendations made hererequiretheinvolvement
of renewableenergy advocatesand firms, aswell as
sympathetic environmenta groupsand government
officids, early inthe policymaking process.

RECOMMENDATIONS FOR FEDERAL
PoLicy CHANGES

Severd activitiescould correct the currently dysfunctional
renewable energy elementsof the SO, trading system,
and to popularizethe concept of renewable energy set-
asidesthroughtheozone-NO, Statelmplementation
Plans. Also, therenewablesindustry must secureaplace
at thetable when the parameterson carbon pollution
regulation are set.

Thefollowing recommendationsareintended for air
regulators, legidatorsand the renewable energy industry
if they areconsidering waysto craft air pollution regula
tion to accord direct benefitsto renewableenergy:

5IThe Credit for Voluntary Early Action Act by Senators Chafee, Mack, and Lieberman, initially introduced as S. 2617, and later as S.547, in the

106th Congress.

52For more information on early actionsfor climate change see Robert C. Nordhaus and Stephen C. Fotis, Early Action and Global Climate Change:
An Analysis of Early Action Crediting Proposals, from the Pew Center for Global Climate Change, at <www.pewclimate.org>.
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Conventional Air Pollution Control
Programs

Continue and expand the EPA programto
encourage state effortsto adopt renewabl e set-
asdesinstateand regiond emissionstrading
programsto control ground-level ozone, attain
particulate matter standards, and improve
vighility innationd parks.

Reducethe sulfur dioxide cap tothelevel
needed to protect human hedlth and sensitive
ecosystemsfully and then, inasecond step,
reducethe cap againto reflect objectivesfor
renewable energy development The*modified”
cap could beimplemented through ageneration
performance standard with adirect allocation of
alowanceto renewables, or set-aside allow-
ancesfor renewables. Alternatively, Congress
couldfix the SO, cap-and-trade system to cure
thelimitationson who can earn creditsand could
extend the period in which creditscan be
earned.

Repl ace pollutant-by-pollutant emission credit
systemswithamultipollutant trading paradigm
that mergesallocation, verification, and tracking
systemsfor all pollutantsin order to reduce
administration and transaction costs.

Climate Change

Ensurethat any CO, emissionstrading scheme
containsacap that istight enough to stimulate
marketsfor renewableenergy resources (either
domestic or international) and that, in setting
emission caps, lowersthetonnagealowed from
fossl fuel generatorsby an amount based on
projected electric power generation from
renewables (“ modified cap”).

Makerenewableseligibletoearn“early
reduction” creditsinany U.S. early reduction
credit bill.

Create aspecific allowanceall ocation award or
set-asidefor renewablesinany full-blown
carbon cap-and-trade system.

REecoMMENDATIONS FOR STATE PoLicy CHANGES

Establish an allowance set-asidefor renewablesin
state plansdesigned toimplement theNO, SIPCall,
visibility, and ozone and particul ate nonattainment
programs.

Experiment with multipollutant trading mechanisms.

Develop, in conjunction with EPA, low-cost systems
toverify digibility for emisson alowancealocations
to renewables.

Experiment with assgning emission dlowancesfor
aggregationsof small and distributed renewable
energy resources(e.g., rooftop solar photovoltaic
systems, small wind turbines).

Encourage EPA to establish pilot programswith
cooperating statesthat combineimplementation of
NO  trading programswithvoluntary stateclimate
changeprograms.

Establish apreapproval processto provide project
applicantswith more certainty about theincentives
to be awarded.

Sreps TowARD THE GoAL

Draft legidativelanguageto achieve congressond
objectivesandtofitinto avariety of possible
vehicles, including correctionstotheacidrain SO,
trading reservefor renewables, modificationsto
pending “ early reduction” bills, creation of a
multipollutant trading mechanismfor renewables,
and somerolefor CO, tradingin any bill implement-
ing futuretreatieson climate change.

Form coalitionsamong avariety of renewables
industriesto seek sponsorsand cosponsorsof bills
and towork with environmenta groups.

Draft policy paperson the proposed changes,
providing amoredetailed rationa and factual
analysisof renewableenergy’sroleinageneration
performance standard, or dternatively thesize of the
requested set-asides, and an estimate of the eco-
nomic, hedlth, and environmental benefitsof the

policy changes.
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