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Global Climate Change:
Market-Based Strategies to Reduce Greenhouse Gases

SUMMARY

The posshility that humen activities are
releasing gases, including carbondioxide (CO2),
at rates that could affect globa climate has re-
sulted in proposals for nationa programs to
curtall emissons. Aninternationa framework for
gpecific reductions in greenhouse gases was
negotiated at a meeting in Kyoto in December
1997. Concern about costs has encouraged
consideration of CO2 reduction proposals that
employ market-based mechanisms. The passage
in 1990 of a tradeable dlowance system for
aulfur dioxide (SO2) contral in the United States
provides a precedent for such mechanisms.

The two mechaniams recelving the most
attentionare a tradesable permit program (Smilar
to the acid ran program) and carbon taxes.
Proposed CO2 reduction schemes present large
uncertainties in terms of the perceived reduction
needs and the potential costs of achieving those
reductions. Tradeable permit programs would
reduce CO2 emissions to agpedific leve withthe
control cost handled efficently, but not at a
gpecific cost level. Carbon taxes would effec-
tively cap margind control costs at the specific
tax leve, but the precise leve of CO2 achieved
would be less cartain.  Hence, a mgjor policy
guestioniswhether one is more concerned about
the possible cost of the program and therefore
willingto accept some uncertainty about emission
reduction in order to have some limits on costs
(i.e, carbon taxes) or whether one is more
concerned about achieving a specific emission
reduction level with costshandled efficiently, but
not capped (i.e., tradeable permits).

The specific effects of both a carbon tax
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and tradeable permit program would depend on
the specific levy (carbon tax) or dlocation
scheme (tradeable permit) chosen, the scope of
the program, the timing of the reductions, and the
recycling of any revenues.

Inaddition, many tradesble permit propos-
dsincludeprovisons alowing countriesto accu-
mulate permits by reducing emissons in other
countries. Thisscheme, cdled joint implementa:
tion, was agpproved in principle a the Kyoto
conference in December, 1997.

The dimate changeissue and CO2 control
rase numerous equity issues. In one sense,
climate change is a concern about
intergenerationd equity — i.e., the well-being of
the current generation versus generations to
come. On aglobal levd, the issue dso involves
the North-South debate. At the domestic levd,
equity questions include the regiond distribution
of costs under a tradegble permit or carbon tax
scheme. For example, an important impact of
ether a carbon tax based on the carbon content
of fossl fuds or a tradeable permit program
would be the pressure for fud shifts away from
cod and toward gas. Regions such as
fast-growing areas in need of more energy and
owners of “dl eectric’ homes, among others,
would likely be disproportionately hit by a CO2
control scheme. In addition, people may be
affected differently according to income class.
Theseissues, however, have not been aufficently
andyzed a the current time to be sure of how
various sectors would be affected.
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MOST RECENT DEVELOPMENTS

In February, 2002, the Bush Administration initiated a new voluntary greenhouse gas
reductionprogram. Rather than attempting to meet a specific reductiontarget, the proposal
focuses on improving the carbon efficiency of the economy.

In November 2001, the Seventh Conference of Parties to the Framework Convention
on Climate Change concluded negotiations on implementation of the Kyoto Protocol. With
respect to flexible implementation mechanisms, the Parties outlined the institutions that
would over see the flexibl e impl ementati on mechani smscontainedinthe Protocol. However,
the Conference put off deciding on the consequences of non-compliance until a later date.

In July, the Sixth Conference of Parties to the Framework Convention on Climate
Change agreed to a draft decision on implementing the Kyoto Protocol. With respect to
flexible implementation mechanisms, the Parties agreed to exclude nuclear power as a
possible non-carbon alternative under the Clean Devdopment Mechanism and joint
implementation program. The Parties also reiterated that use of flexible mechanisms shall
be supplemental to domestic efforts. The United States did not participate in these
deliberations.

In April, a third bill was introduced in the 107" Congress to reduce carbon dioxide
emissionsfromelectric generatingfacilities. H.R. 1335, introduced by Representative Allen,
would reduce and cap carbon dioxide emissions at their 1990 levels by the year 2005.

In March 2001, two bills were introduced in the 107" Congress to reduce carbon
dioxide emissions from electric generating facilities to their 1990 levels. In contrast, the
Administration announced in March that the Kyoto Protocol was “ dead” as far asit was
concerned. However, EPA Administrator Whitman emphasized that the Administration
hoped to work constructively with the EC to develop technologies and market-based
incentives to address global climate change.

BACKGROUND AND ANALYSIS

Certain gases emitted as a result of human activities may be affecting globd dimate. Most
concern centers on the posshility that CO2, dong with other gases, could increase global
temperatures, with subsequent effects on precipitation patterns and ocean levels that could affect
agriculture, energy use, and other human activities.

Status of Global Climate Change Issue and Response

Theinitid issue of whether the potentia for globa climate change posesathreet that judtifies
prompt action to curtal CO2 and other so-cdled greenhouse gases remans actively
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debated—both domegtically and internationaly. (For areview of the technica dimensons of this
question, see CRS Issue Brief 1B89005, Global Climate Change.) Some view the risks as
aufficently grave and urgent to judify immediate action. Others are uncertain of the risks but
believe that selected policies to reduce emissions can be judtified for other reasons and would
provide insurance if the risks were borne out; these other reasons include improved energy
efficency, reduced rdliance on imported oil, and increased revenues.  Still others caution that
actions to reduce CO2 and other greenhouse gases could disrupt the nation’ seconomy and should
not be undertaken unless further scientific evidence of risks becomes available.

Despite theuncertainties, however, scientistisand policymakers have increasingly adopted the
view that human activities are releasing greenhouse gases @ rates that could affect globa climate.
As aresult, initiatives are underway to address the issue, resulting in proposals for nationd and
internationa programs to curtail emissons

An agreement on aUnited Nations' Framework Conventionon Climate Change was on the
agenda at the U.N. Conference on Economic Development in Rio de Janeiro in June 1992. The
United Stateswas an early sgnatory to the agreement, whichwasapproved by the Senate October
7, 1992. In April 1993, President Clinton directed the federa government to craft a plan that
would stabilize U.S. greenhouse gasemissons at 1990 levels by the year 2000 (see CRS Report
94-404, Climate Change Action Plans). However, in 2000, the United States did not mest its
voluntary commitment at Rio to abilize greenhouse gas emissonsa 1990 levels. Indeed, it is
unclear when U.S. carbon emissons may stabilize. A November 2001 draft Climate Action
Report by the Adminigrationestimates U.S. carbonemissons inthe year 2010 will be 34% above
their 1990 levels. (For more on U.S. domestic climate change policy since Rio, see CRS Report
RL 30024, Global ClimateChangePolicy: Cost, Competitiveness, and Comprehensiveness.)

Meanwhile, the United States and other signatories to the Climate Change Convention met
in December 1997 in Kyoto, Japan, to conclude negotiations on a binding protocol for specific
provisons to reduce greenhouse gas emissions. The find protocol agreed to at Kyoto requiresthe
United States to reduce emissions of sx greenhouse gases (CO2, methane, nitrous oxide,
hydrofluorocarbons, perfluorocarbons, sulfur hexafluoride) by 7% on average from 1990 levels
over the period 2008-2012. In November 1998, the partiesmet in Buenos Airesto devel op work
plans for specific e ements of the Kyoto Protocol, induding the trading of emission reductions and
the Clean Development Mechanism. The parties decided that these work plans should be
completed by the year 2000. The November 1999 meeting in Bonn postponed decisions about
emissions trading until the November 2000 meeting at the Hague. The mesting & The Hague failed
to arrive & agreement on emissons trading, and further negotiations are scheduled for May 2001.
In March, 2001, The current Bush adminigtration announced that it was formaly abandoning the
emission targets set under Kyoto. (For moreonthe U.S. reductionrequirement under Kyoto, see
CRS Report 98-235 ENR, Global Climate Change: U.S. Greenhouse Gas Emissions —
Satus, Trends, and Projections)

Thisdecisonbythe current BushAdminigtrationhas not deterred the internationa community.
In July 2001, the Sixth Conference of Parties to the Framework Convention on Climate Change
agreed to a draft decison on implementing the Kyoto Protocol. With respect to flexible
implementation mechanisms, the Parties agreed to exclude nuclear power as a possible non-
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carbon dternative under the Clean Development Mechanism and joint implementation program.
ThePartiesaso reiterated that use of flexible mechaniams shdl be supplementd to domestic efforts.
The United States did not participate in these deliberations. In November 2001, the Seventh
Conference of Partiesto the Framework Convention on Climate Change concluded negotiations
on implementation of the Kyoto Protocol. With respect to flexible implementation mechanisms,
the Parties outlined the inditutions that would oversee the flexible implementation mechanisms
contained inthe Protocol. However, the Conference put off deciding on the consequences of non-
complianceurtil alater date. The United States was a non-participant to most of what took place
at this conference.

Thus, despite continuing uncertainties about the risks of globa climate change, proposas for
addressing it are going forward, and it is the content of those proposals rather than the issue of
whether the problem is exigent that is the focus of this brief.

Estimating Cost Impacts of Controls

Edtimates of costs to reduce CO2 emissons vary greetly, and focus attention on an
estimator’s basc bdiefs about the problem and the future, rather than on smple, technical
differences, in economic assumptions. (See CRS Report 98-738, Global Climate Change:
Three Policy Perspectives. It identifiesthree “lenses’ through which people can view the globa
climate change issues, and ther influence on cost analysis) These are summarized in Table 1.
None of these perspectivesisinherently more“right” or “correct” thananother; rather, they overlap
and to varying degrees complement and conflict witheach other. People hold to each of the lenses
to some degree.

However, the differing perspectives lead to very different cost estimates. Figure 1 below
shows a scatter-plot by World Resources Ingtitute (WRI) of the predicted impacts from 162
estimates from 16 different economic models on the U.S. economy from a CO2 abatement
program. Although the Sze of the proposed CO2 reduction and thetime alowed to achieveit (not
explictly modeled in the WRI report) are critical factors in determining the costs and benefits of
any reduction program, WRI found underlying modding assumptions not related to policy
decisons explained asgnificant amount of the differenceinthe estimates. For example, consstent
with a“technologicd” view of the problem, modds that assumed technologica development of
non-carbon subgtitutes for current fossl fud use, dong with increased energy and product
subdtitutions, had sgnificantly less cost than modes that assumed such advancements would not
occur in atimely fashion.  For example, a recent sudy by the American Council for an Energy-
efficient Economy (ACEEE) argues that carbon emissions could fdl 10% below 1990 levels by
2010 with anet economic savings of $58 billion dongwith800,000 new jobs. Such savings are
assumed to come from new technology and market mechanisms to encourage codt-effective
implementation strategies. Such a position presumes that technologies are available now, or will
be very shortly, that can achieve these reductions cost-effectively.

Likewise, consgtent withan“ecologicd” perspective, modds that included the benefitsof ar
pollution damages and cdimate change damages averted by the CO2 reduction estimated
considerably less cogts to the economy thanmodes that did not include such benefits. The WRI
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report suggests that the cost profile of a CO2 reduction program changes substantialy if one
includes the benefits of air pollution and climate change effect averted by contralling CO2. The
Clinton Adminigration’s 1998 andys's of costs to comply with Kyoto estimates benefits from
contrallingancillary pollutants(SO2, NOx, and fine particul ates) at between $1.8 and $10.6 hillion
annudlly.

-TE
|
it
2]
3 |
5
: G |
LT
z
I "'« [
T
z o
: "
=
E o m 3K g
. |
; ]
=
P m au = ",
G [
o x s a0 = f =
. E -+
E g L " e o 1
b . u aw N |- 5 . sl
FY R ] -
n LI ] , | | .|
n —.!'—.—ﬁﬁl ! - } } N
: [ ]
2 - (] r.mE ERE m i 100
- — = | prom bueloopon pravpui)
| ] thplcrmErEe Leogosrrun
& [_\:u'l q-llu'p::lllﬂl.‘l[

1705 EALIWWLES E¥0K TP WODETQ)
LHE BEEGIGLED [WBYCLE Ok CYEROY WEVLEWEWML G LHE N'¢" ECAKOK A

Conggtent with an “economic” perspective, models that included policy approaches that
encouraged efficient economic responses to CO2 reductions, that included joint implementation
schemes, and involved effident recycdling of any revenues from control strategies, sgnificantly
reduced costs over modds runs that did not include such policy options.  Like the technology
perspective, economicaly efficent solutions assume that the programisimplemented insuchaway
to permit the economy sufficient time to absorb the new price sgnds with minimal short-term
condraints.
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The uncertainty about the risk of dimate change and the critica impact of assumptions about
the nature of the problem effectively preclude predictions of the ultimate costs of reducing
greenhouse gases. As areault, atention has focused on how to minimize costs by sdlecting the
most economicaly efficent strategiesto reduce CO2 emissons. Traditiondly, air pollution control
programs have relied on various “command and control” regulatory approaches, induding ambient
qualityand technol ogy-based standards. Butincreasingly, economic efficiency concernshavebeen
directed toward supplementing regulatory control with market-based mechanisms, including
pollution taxes and tradeable permits. (For more
onthe pros and cons of economic mechanismsinpollutioncontrol, see CRS Report 89-360 ENR,
Using Incentives for Environmental Protection: An Overview, and CRS Report 94-213,
Mar ket-Based Environmental Management: Issues in Implementation.)

The tradegble allowance system for SO2 control in the acid rain program enacted in 1990
represents a sgnificant step inthis evolution of economic mechanisms.  Acceptance of this system
has led to cdls for use of a Smilar sysem with other pollutants, including CO2. Three hills
proposing a tradeable permit-type system to begin controlling CO2 emissons have been
introduced in the 107" Congress.

Table 1: Influence of Climate Change Perspectives on Policy Parameters

Seriousness of

Risk in developing

terms of quantifiable
cost-benefit analysis.
Generally assumesthe
status quo isthe
baseline from which
costs and benefits are
mesasured.
Unquantifiable
uncertainty tends to be
ignored.

costs should be examined
against economic benefits
in determining any specific
reduction program. Risk
liesinimposing costsin
excess of benefits. Any
chosen reduction goal
should be implemented
through economic
measures such as
tradeable permits or
emission taxes.

Approach Problem mitigation program Costs
Technology Is agnostic on the Believes any reduction Viewed from the bottom-
merits of the problem. program should be up. Tendsto see
Thefocusison designed to maximize significant energy
developing new opportunities for new inefficienciesin the
technology that can be technology. Risk liesin current economic system
justified from multiple not developing that currently (or
criteria, including technology by the projected) available
€conomic, appropriate time. Focus on technologies can
environmental and research, development, eliminate at little or no
social perspectives. and demonstration; and overall cost to the
on removing barriersto economy.
commercialization of new
technology.
Economic Understands issuein Believes that economic Viewed from the top-

down. Tendsto seea
gradual improvement in
energy efficiency inthe
economy, but significant
costs (quantified in terms
of GDP loss) resulting
from global climate
change control programs.
Typical loss estimates
range from 1-2% of GDP.
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Seriousness of Risk in developing
Approach Problem mitigation program Costs
Technology Is agnostic on the Believes any reduction Viewed from the bottom-
merits of the problem. program should be up. Tendsto see
Thefocusison designed to maximize significant energy
developing new opportunities for new inefficienciesin the
technology that can be technology. Risk liesin current economic system
justified from multiple not developing that currently (or
criteria, including technology by the projected) available
economic, appropriate time. Focus on technologies can
environmental and research, development, eliminate at little or no
social perspectives. and demonstration; and overall cost to the
on removing barriersto economy.
commercialization of new
technology.
Ecologica Understands issues in Rather than economic Views costs from an

terms of its potential
threat to basic values,
including ecologica
viability and the well-
being of future
generations. Such

costs and benefits or
technological opportunity,
effective protection of the
planet’ s ecosystems
should be the primary
criterion in determining the

ethical perspectivein
terms of the ecological
values that global climate
change threatens.
Believes that values such
as intergenerational

values reflect ecological specifics of any reduction equity should not be
and ethical program. Focus of considered commodities
considerations; program should be on to be bought and sold.
adherents see attempts altering values and Costs are defined

to convert them into
commoditiesto be
bought and sold as
trivializing the issue.

broadening consumer
choices.

broadly to include
aesthetic and
environmental values
that economic analysis
cannot readily quantify
and monetize.

Market-Based Mechanisms for Reducing Greenhouse

Gases

Proposals to use market mechanisms to implement greenhouse gas emissonreductions have
revolved around three approaches. tradeable permits (as“alowances’ and as* credits’), carbon
taxes, and joint implementation. The protocol negotiated a Kyoto contains articles onemissons
trading and joint implementation.  These provisions were strongly supported by the Clinton
Adminidration. Inaddition, some European countrieshaveimplemented or are considering carbon
taxes to bring about greenhouse gas reductions in their countries.

Tradeable Permits (Allowances)

A modd for atradeable permit approach isthe SO2 dlowance program contained in Title
IV of the 1990 Clean Air Act Amendments. The Title IV program is based on two premises.
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Firg, aset amount of SO2 emitted by humanactivities can be assmilated by the ecologica system
without undue harm. Thus the god of the programisto put aceling, or cap, onthe total emissons
of SO2 rather than limit ambient concentrations. Second, a market in pollution rights between
pollutersis the most cost-effective means of achieving a given reduction. This market in pollution
rights (or alowances, each of whichis equa to one ton of SO2) is designed so that owners of
allowances can trade those alowances with other emitters who need them or retain (bank) them
for futureuseor sde. Initidly, most alowancesweredlocated by thefederd government to utilities
according to statutory formulas related to a given facility’ s historic fuel use and emissons, other
alowances have been reserved by the government for periodic auctions to ensure the liquidity of
the market.

Conceptudly, a CO2 tradeable permit program could work smilarly. Some number of CO2
alowances could be alocated, and a market in the alowanceswould permit emittersto use, s,
buy, or bank them. However, Sgnificant differences exist between acid rain and possible globa
warming that may affect the appropriateness of a Title IV-type response to CO2 control. For
example, the acid rain program may involve up to 3,000 new and existing electric generating
facilities that contribute two-thirds of the country’ s SO2 and one-third of itsnitrogenoxide (NOx)
emissons (the two primary precursors of acid rain). This concentration of sources makes the
logigtics of alowance trading adminidratively manageable and enforceable. However, CO2
emissions are not so concentrated. Although over 95% of the CO2 generated comes from fossi|
fuel combustion, only about 33% comes from dectricity generation. Transportation accountsfor
about 33%, direct resdentia and commercia use about 12%, and direct industria use about 20%.
Thus, amdl dispersed sourcesintrangportation, residential/ commercid, and the industrial sectors
are far more important in controlling CO2 emissons than they arein controlling SO2 emissons.
This creates sgnificant adminigrative and enforcement problems for a tradeable permit program
if it attempts to be comprehensive.

These concerns multiply asthe global nature of the climate change issue is considered, dong
with other potentia greenhouse gases. Article 3 of the protocol negotiated at Kyoto emphasizes
that any internationd emissions trading should be supplementd to a country’ sdomestic efforts, not
asubgtitute for them.

Current SO2 dlowance trading plans between individud utilities do not shed much light on
how wel the exiging alowance market will work over the long-term.  Some individua trades
betweenutilitiesand EPA -sponsored auctions have been conducted, but the current level of trading
activity has not established the viability of the marketplace. For amarket to thrive, transactions
must become aufficently commonplace for an open, public market price to be established with
limited bilatera negotiation. Based on the results of the EPA auctions conducted by the Chicago
Board of Trade, alowance pricesare consderably bel ow that anticipated whenthe legidationwas
enacted. However, the Six-year experience of the SO2-adlowance market may be insufficient to
give much guidance on how wel a CO2-alowance market might work.

Tradeable Permits (Credits)

As noted above, atradeable dlowance involves future emissons. An dlowance isalimited
authorization to emit a ton of pollutant; alowances are alocated to an emitting fadility under an
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gpplicable emissonlimitation at the beginning of ayear. Thefacility decideswhether to use, trade,
or bank those dlowances, depending on its emissons strategy. Then, at the end of the year, the
agency compares an emitting facility’ s actud emissons with its available alowances to determine
compliance.

A different approach to creeting a tradesble permit program is to use credits instead of
dlowances. A credit is created when afadility actualy emits a pollutant at less than its dlowable
limit as defined in by the program. An example of this type of program is EPA’s “Emisson
Reduction Credit program” (ERC) under the Clean Air Act. Under the ERC program, EPA
requiresthat any credit created under a state program implementing emissons trading be* surplus,
enforcesble (by the state), permanent, and quantifiable” Thus, a state must certify the creation of
the credit, unlike an dlowance program, where dlocation is dictated by a statutory or regulatory
formula. Any CO2 reductioncredit programcould build on EPA’s and states' experiencewiththe
current emission reduction credit program.

The primary advantage of a credit program over an dlowance program is thet it does not
discriminate againg new sources. Allowance programstend to alocate their allowancesbased on
some higoric basdine year. Those sources included in the basdline get their alowances free.
Those future sources not included in the basdine have to pay ether the older, existing sources to
obtain alowances or to buy dlowances a auction. With a credit program, sulfur credits can be
created by any source, asthe basdineisdictated by the emissons cap and yearly production, not
a higoricd year. The disadvantage of such a system is that facility planning is very difficult as
operators do not know precisely what their permissible limit will be from yeer to year.

Carbon/C0O2 Emissions Tax

An dternative market-based mechanism to the tradeable permit system is carbon taxes —
generdly concelved as alevy on natura gas, petroleum, and coal according to ther carboncontent,
in the gpproximate ratio of 0.6 to 0.8to 1, respectivey. Intheview of most economists, the most
efficient approach to controlling CO2 emissons would be a carbon tax.  With the complexity of
muitiple pollutants and millions of emittersinvolved in controlling CO2, the advantages of atax are
sdf-evident. Imposed on an input basis, adminigirative burdens such as stack monitoring to
determine compliance would be reduced. Also, acarbon tax would have the broad effect across
the economy that some fed is necessary to achieve long-term reductions in emissons.

However, in other ways, atax sysemmerely changesthe forum rather than the substance of
the policy debate. Because paying an emissons tax becomes an dternative to controlling
emissions, the debate over the amount of reductions necessarily becomes a debate over the tax
level imposed. Thosewanting large reductions quickly would want ahigh tax imposed over ashort
period of time. Those more concerned with the potential economic burden of a carbon tax would
want alow tax imposed at alater time with possible exceptionsfor various events. Emissonstaxes
would remain basicaly an implementation strategy; policy determinations suchastax levdswould
require politica/regulatory decisions. In addition, atax system would raiserevenues. Indeed, one
argument for—or againg—sucha systemwould bethat it isatax that would raise revenues. The
dispogition of these revenues would sgnificantly affect the economic and digtributional impacts of
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thetax. (For further information, see CRS Report 92-623 ENR, Carbon Taxes. Cost-Effective
Environmental Control or Just Another Tax?)

Other tax schemes to address globa climate change are dso possible. For example, the
European Community (EC) has discussed periodicaly a hybrid carbon tax/energy tax to begin
addressng CO2 emissons. Fifty percent of the tax would be imposed on energy production
(induding nuclear power) except renewabl es; 50% of the taxwould bebased oncarbonemissons.
Some European countries have modifiedther energy taxationto fit the model discussed by the EC.

Currently, five European countries have carbon-based taxes. Finland impaosed thefirst CO2
tax in 1990 and modified it in 1994. The Finnish tax has two components. (1) a basic tax
component to meet fiscad needsand (2) acombined energy/CO2 tax component. For coal, pedt,
and natural gas, thereis no fiscal component. The Netherlandsalsointroduced aCO2 tax in 1990,
modified in 1992 tofit the EC modd. It doesinclude tax rdief from the energy component of the
tax for energy-intensve industries. Sweden introduced aCO2 tax in 1991 on dl foss| fuels, unless
it isused in eectricity production. In 1993, the tax scheme was modified to reduce its burden on
indugry. Denmark introduced a CO2 tax in 1992 that covers fue all, gas, cod, and dectricity
(gesdline is taxed separately). Taxes paid by indusiry are completely reimbursed to the sector.
Norway introduced a CO2 tax in 1991 on oil and natura gas and extended it to some coal and
coke use in 1992. However, there are many exemptions and the tax rate is not differentiated
according to the carbon content of the fues. Likewise, the Netherlands has a CO2 tax, but the
taxes do not vary according to fud type and energy use.

Joint Implementation

Joint Implementation (JI) is an attempt to expand the availability of cost-effective CO2
reductions into the international sphere through a variety of different activities. Basicaly, a
developed country (where opportunities for reducing emissons are expensive) needing CO2
reductions to mest its obligations under any internationd treaty could obtain reduction credits by
financing emisson reductions in ancther country, usudly a developing country (where more cost-
effective reductions are avallable). Asgenerdly conceived, the developed country financing the
reductions and the developing country hogting the reduction project would split the achieved
reductions between them in some previoudy agreed-upon manner. Joint Implementation is a
keystone of U.S. climate change policy; it was subject to considerable debate at the Conference
of Parties (COP) mesetingsinBerlin. These discussons resulted in agreement to implement J ina
pilot phase. Projects must be compatible with and supportive of national environmental and
development priorities; accepted, approved, or endorsed beforehand by the Parties’ governments,
and have anticipated environmenta benefits and projected financing fully articulated beforehand.
Credits generated cannot be used to meet the Rio Treaty year 2000 target; credit for post-2000
targets was left to the meeting in Kyoto, which included JI as one of its flexible implementation
mechanisms

The focus of the U.S. J effort is the U.S. Initiative on Joint Implementation (USIJI).
Managed by a Secretariat cooperatively staffed by 8 federal agencies, the USIJl is a pilot JI
program initiated by the Adminigration as part of its “Climate Change Action Plan” in 1993.
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Currently, there are about 26 projects in 11 countries that have received USIJl gpprova. The
USIJl encourages U.S. indudtry to use its resources and technology to reduce greenhouse gas
emissions and promote sustainable development. (Its web steis [hitp:/Amww.ji.org].)

The advantage of Jl for developed countries isthat it widens the options available to obtain
necessary credits under any reductionprogram. Thistrandatesinto lower coststo those countries,
compared with their own domestic reduction activities. For the developed country, particularly
whereit doesnot have the resourcesto control emissons or protect sequestrationareas, reductions
or protection would occur more quickly than would otherwise be possible.

However, the disadvantages are dso significant. A developed country may have to rely on
another sovereign government to ensure compliance with part of its international commitment.
Governments change, and policies change. If anew government chose to remove or shut down
apallution control device, the developed country might have little recourse but to look € sewhere
for its necessary reduction. Particularly with sequestration projects that involve marketable
commodities, such as trees, enforcement could be quite difficult. A treg's vaue as cooking or
heeting firewood for natives could easily exceed itsvaue as a carbon sequester. In the long-run,
the enthusasm with which a developing country may enforce agreements with respect to J
projectsis unclear.

Indeed, developing countries could have significant economic incentives to abrogate Jl
projects, paticularly if they are viewed as congraining necessary development, or locking up a
natural resource that the country would like to exploit. This incentiveis further encouraged if the
J project is perceived as adeveloped country’s project. The term “economic imperidism” has
already be applied to J projects by some opponents.

After much negotiaion, the protocol agreed to at Kyoto contains provisions on joint
implementation thet generdly follow the guiddines set up at Berlin. Because developing countries
have no emissonrequirementsto meet (unlike developed countries), the protocol sets up aclean
development mechaniam to promote sustainable development in them while providing emisson
reduction opportunities for developed countries. Participation is voluntary; benefits must be red,
measurable, and long-term; reductions must be inaddition to any norma activity. Operated under
supervison of the COP, reductions achieved between 2000 and 2008 may be used to offset
commitments in the 2008-2012 time period. Inthe July 2001 COP-6 meeting, it was agreed that
nuclear power was not an acceptable option under the CDM

Issues

Cost-Effectiveness: Price versus Quantity

Proposed CO2 reduction schemes present large uncertainties in terms of the perceived
reductionneeds and the potentia costsof achieving thosereductions. 1n one sense, preferencefor
a carbon tax or tradeable permit system depends on how one views the uncertainty of costs
involved and benefits to be received. For those confident that achieving a specific leve of CO2
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reduction will yidd very sgnificant benefits—enough o that even the potentidly very high end of
the marginal cost curve does not bother them — then a tradeable permit program may be most
gppropriate. CO2 emissions would be reduced to a specific level, and inthe case of atradeable
permit program, the cost involved would be handled efficiently, but not controlled at aspecific cost
level. This efficiency occurs because control efforts are concentrated at the lowest cost emission
sources through the trading of permits.

However, if one is more uncertain about the benefits of a specific level of reduction —
particularly with the potential downside risk of substantia control cost to the economy — then a
carbon tax may be most appropriate. In this gpproach, the level of the tax effectivey caps the
margind control costs that affected activities would have to pay under the reduction scheme, but
the preciseleve of CO2 achieved islesscertain. Emittersof CO2 would spend money controlling
CO2 emissons up to the leve of the tax. However, since the margina cost of control among
millions of emittersis not wel known, the overdl effect of a giventax level on CO2 emissioncannot
be accurately forecasted. Hence, amgjor policy question iswhether oneis more concerned about
the possible economic cost of the program and therefore willing to accept some uncertainty about
the amount of reduction received (i.e., carbon taxes) or whether one is more concerned about
achieving a specific emission reduction level with costs handled efficiently, but not capped (i.e,
tradeable permits).

A proposal wasfloated by the Clinton Administration for atradesble permit programwitha
calling on the price of permits. If permit prices rose above a certain price, the government would
have intervene to control costsby selling more permits a a specific price. In essence, thiswould
have given the permit program the character of a carbon tax by controlling costs through a price
“sofety vave,” whiledlowing quantity to increase to any level necessary to prevent priceincreases.
Not surprisngly, environmenta groups interested in protecting the emissonlimitations of any globa
climate change program attacked the idea as a“target-busting escape clause.”  Industry groups
suggested that such a tradeable permit program amounts to a tax.

Comprehensiveness

As suggested earlier, carbon emissons are ubiquitous. Much of the emissons comes from
the direct combustion of foss| fudsfromamal, dispersed sources such as automobiles, homes, and
commercid establishments. For example, the 12% of emissons from the resdentia/ commercia
sector comesfromsuchthings as space hesting/cooling (9.3 %, il and natura gas), water hegting
(1.5%, mostly naturad gas), and appliances (1.2%, modly natura gas). |f one adds to these
dispersed sources the 33% of emissons that come from direct combustion from automobiles
(13.9%), trucks (11.2%), airplanes (4.5%), ships(1.8%), pipelines(0.6%), and railroads (0.8%),
the number of individud sources runsinto the millions; very smal sources contribute dmost haf
the emissions.

Assuming a carbon tax is assessed on an input basis (i.e., on the carbon content of the fud),
then the number of sourcesis largely irrdevant — the sources would get the correct price sgnd
from the increased cogt of their fud. This is one of the primary strengths of the carbon tax
scheme—it can be very comprehensive and potentidly induce the necessary changes in individua
as well as corporate behavior that could substantially reduce dependence on carbon emitting
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energy sources. In this sense, a carbon tax is not just aband-aid to reduce CO2 emissions, but
aprogram to reduce carbon intensvenessin the economy and in individud lifestyles.

For a tradegble permit program, the numbers of sources can represent a substantial
adminidrative and enforcement problem. One approach to making the Situation more managesble
would be to limit the scope of the trading system to domestic implementation strategies. As noted
above, international emission trading is termed “ supplementa” under the consolidated negotiating
text. Likewise, the scope could be limited further by focusing the trading program on the eectric
utility sector. Another approach could be to limit the size of the source included in the trading
program. Others could “opt-in,” but their participation would be voluntary. Thus, direct
combudtion of fossl fuelsin the resdentid, commercid, and indudtrid sectors (e.g., naturd gas,
home hegting oil) would be indirectly encouraged by the program and use of CO2 emitting
electricity (particularly coal-fired eectricity) discouraged. Thetrangportation sector would belittle
affected (unlessit choseto be).

Economic Impact

Ohbvioudy, the economic impact of ether a tradeable permit program or a carbon tax
depends onthe leve of reductions desired and the timing of those reductions. Mot of the sudies
on the economic impact of CO2 control programs have focused primarily on carbon taxes. This
is not surprising as carbon taxes areeasier to modd than a tradesble permit program. However,
the uncertainty involved in these andlyses is quite large; further work is necessary to reduce the
current range of estimates. (For further discussion, see CRS Report 92-623 ENR, Carbon
Taxes: Cost-Effective Environmental Control or Just Another Tax?)

For example, estimates of the carbon tax necessary to sabilize U.S. CO2 emissons at thar
1990 leve by the year 2000 range from under $30 a ton to over $100 a ton. Economic
assumptions that result inthis range of estimatesinclude: (1) carbon emissionsgrowth assumptions
in the absence of legidation, (2) responsveness of the economy to the carbon tax in terms of
increased energy efficdency, and (3) type of model employed. This uncertainty is compounded
whenattempts are made to estimate GNP effects of carbontaxes. Very amdl differencesin GNP
estimationtechniquescanresult in large differencesin proj ected impacts (particularly over the long
term). Preliminary evidenceindicatesthat the adverse effects of acarbon tax can bereduced if the
proceeds from that tax are “recycled” ether to offset certain existing taxes or fund investment
incentives to encourage economic growth (particularly through grester capitd formation). Thus,
the impact of a carbontax on the economy would depend to some degree on how the government
disposed of generated revenues. However, considerably more work is needed to define the
economic consequences of a pecific proposal to recycle revenues before much confidence can
be put into the results. Of course, if one has an technologica or ecologica orientation, the
assumptions resulting fromthose orientations can draw the economic assumptions discussed here.

The extent that economic andyds of carbon tax programs provides indght for atradesble
permit program depends partidly on the scope of the program, the options included, and the
monitoring and transaction costs. If the government chose to sdll its allowances at auction, rather
than given them away (as is typicd), the government would have revenue like a carbon tax to
recycle or readdress perceived distortions in the current tax code. 1n June 2000, CBO released
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astudy onthe digtributiond effectsof carbontrading programs. It concludesthat if the government
gave away carbon dlowances to U.S. firms(asis typicd for trading programs), the effects are
regressive on households. If the alowances are sold at auction, the distributiond effects would
depend onthe ultimate dispositionof the revenue received fromthe sale. However, the carbon tax
andlyss does suggest that the price of a permit (and any revenues from the sde thereof) would be
difficult to estimate with any precision a the current time.

The specific effects of both a carbontax and tradeable permit programwould depend on the
specific levy (carbon tax) or dlocation scheme (tradeable permit) chosen. Experience with both
tax code revisons and the alocation scheme under the new acid rain title suggests that regiond,
state, and sector-specific concerns could receive speciad treetment inthesedecisons. In addition,
for a carbon tax, the dlocation of revenue received could aso be influenced by such concerns.

Equity

The climate change issue and CO2 control raise numerous equity issues. In one sense, the
concern about climate change is a concern about intergenerationd equity—i.e., the well-being of
the current generation versus generationsto come. On aglobd leve, theissue aso involves the
North-South debate. Some industridized Northern countries suggest that the lesser-devel oped
Southern countries refrain from certain activities (such as clearing rain forests) that Southern
countries fed are important for their economic growth. Southern countries often suggest that the
Northern countries change ther current unsustainable growth practices and assist the South in
sudanable devedopment. Some supporters of tradeable permits have suggested that
internationdization of the permit program could alow the wedthy countriesto fund CO2-reducing
activities (presarving forest, improving efficiency, etc.) as a means of achieving cog-effective
reductions and assisting developing countries (i.e., joint implementation). However, as noted
above, monitoring the long-termefficacy of JI projects raises adminisirative issues. Some carbon
tax proponents have suggested that a portion of collected revenue could be set asdefor assging
developing countries. Percentagesto be set aside and more generdly the political acceptability of
such aproposal are unclear.

Other equity questions include the regiond distribution of costs under a tradegble permit or
carbontax scheme. For example, animportant impact of either a carbon tax based on the carbon
content of foss| fuds or atradeable permit programwould be the pressure for fud shiftsaway from
coal and toward gas. (For areview of thisimpact, see CRS Report 91-883 ENR, Coal Mar ket
I mpactsof CO2 Control Strategiesas Embodied inH.R. 1086 and H.R 2663.) Other regions,
such as fast growing areas in need of more energy and owners of “al dectric’ homes, among
others, would likely be disproportionately hit by a CO2 control scheme. In addition, people may
be affected differently according to income class. Theseissueshave not been aufficiently andyzed
at the current time to draw firm conclusions.
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Legislation in the 107th Congress

In the 107™" Congress, three hills have been introduced to control CO2 emissions. S. 556,
introduced by Senator Jeffords, and H.R. 1256, introduced by Representative Waxman would
reduce and cagp emissons of carbon dioxide from eectric generating facilities beginning in 2007.
For S. 556 and H.R. 1256, acap of 1.914 billiontons would have affected dl eectric generating
fadlities rated at 15 megawatts (Mw) or higher. The third bill, H.R. 1335, introduced by
Representative Allen, would aso reduce and cap emissions of carbon dioxide from electric
generating fadlities at 1.914 hillion tons. However, unlike S. 556 and H.R. 1256, would affect
generating fadilitiesrate at 50 Mw or higher, and has acompliance deedline of 2005. For dl three
bills, EPA is authorized to include market-oriented mechanisms, such as emissions trading, to
implement the reduction targets.

Other Proposals

United States and International Activities

In March2001, the Bush Adminigtrationannounced that the Kyoto Protocol was “dead” as
far as it was consdered. In rgecting the Kyoto Protocol as unfair to the United States, EPA
Adminigrator Whitmanemphasi zed the Adminigtration’ sdesireto work congructively withthe EC
to develop technologies, market-based incentives, and other innovative approaches to globa
cimate change. However, the Adminigtration hasyet to announceor outline any policy dternatives
asabadsfor internationa discussons.

Administration Domestic Initiatives

Inlate September 2000, Presidentia candidate George W. Bushproposed a nationd energy
plan that would include requiring utilities to reduce their carbon dioxide emission over a
“reasonable’ time frame in a manner amilar to the current market-based acid rain reduction
program. Few specifics, such as reduction targets or schedule, were included in the plan. In
March 2001, the Bush Adminigtration reversed its campaign position, stating thet it will not seek
legidaionto reduceCO2 emissons. In making thereversd, the Adminigiration cited a DOE study
indicating that energy costs would increased if controls were put on CO2 emissons.

In February, 2002, the Adminigration iniiated a new voluntary greenhouse gas program,
gmilar to onesintroduced by the earlier Bushand Clinton Adminigtrations. Developed inresponse
to the U.S. ratification of the 1992 UNFCCC, these previous plans projected U.S. compliance,
or near compliance, with the UNFCCC goal of gabilizing greenhouse gasemissons at their 1990
levels by the year 2000 through voluntary measures. The new proposa introduced by the Bush
Adminidration does not make that daim, only projecting a 100 million metric ton reduction in
emissons from what would occur otherwise in the year 2012. Instead, the plan focuses on
improving the carbon efficiency of the economy, reducing current emissons of 183 metric tons per
million dollars of GDP to 151 metric tons per milliondollarsof GDP in2010. It proposes several
voluntary initiatives, dong with increased spending and tax incentives, to achieve this god.
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However, the Adminigration projects that three-quarters of this reduction would be achieved
through current efforts underway, not by the new initiatives.

Based on the Adminidration’s estimates, the initiative will result in U.S. greenhouse gas
emissons being 28% above 1990 levelsin the year 2010, a 4.5% reduction over a business-as-
usud basdine.
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