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INTRODUCTION

Notwithstanding the European Union’s ratification of the
Kyoto Protocol on climate change, the world’s second largest
economy faces major challenges in meeting not only the
Kyoto greenhouse gas (GHG) targets but also the more strin-
gent emission reductions being debated for the post-Kyoto
commitment period (after 2012).  Data from the International
Energy Agency (IEA) suggest that EU carbon emissions will
continue to rise over the 2000-2030 period (see Figure 1).
Even with strong new policies to reduce emissions, there are
almost no changes from 1999 emissions levels, according to
the IEA report.  The cost for developed countries to meet the
emission reduction goals of the Kyoto Protocol and the tighter
targets that may be proposed for the second and subsequent
commitment periods will be much higher than is generally
understood.  Policymakers need to have access to cost esti-
mates based on appropriate climate policy models.

POST-2012 CARBON EMISSION TARGETS

Despite the current lack of specificity regarding poli-
cies to prevent the projected growth in emissions
between now and 2010, more stringent greenhouse
gas emissions targets are being proposed for the years
after the Kyoto Protocol’s first compliance period
(2008-2012).

For example, some EU officials are calling for a 60
percent reduction in carbon dioxide (CO2) emissions
by 2050.  Others have suggested that we must stabi-
lize CO2 concentrations in the atmosphere at 550
ppm by 2100.  Based on data from the
Intergovernmental Panel on Climate Change, in
order to put the world on that trajectory developed
country emissions must fall to zero by 2050 in
order to allow developing countries to continue
to grow (see Figure 2).  (The Kyoto Protocol does
not require developing countries to reduce their
emissions.)

In another example, the February 2002 report by
the Interdepartmental Analysts Group (IAG) for
the UK government considers the implications of
a 60 percent reduction in CO2 emissions from
1998 levels by 2050 in the UK.  The report notes
that aiming for stabilization at 550 ppm could
imply even larger cuts against a 1998 base by
Russia, Germany, Canada, and the USA. (See
Figure 3.)

Source: International Energy Agency, World Energy Outlook 2002, p. 437
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Figure: 1 Growth In Carbon Emissions in the 
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Source: See footnote 1 this page.

Figure: 2 Carbon Emissions for Developed (Annex B) and 
Developing Countries: Business-as-Usual Case 
and Emissions Cuts Required to Meet Target of 
550 PPM Using IPCC Data

-80

-70

-60

-50

-40

-30

-20

-10

0
United States

0.00.20.40.60.81.0

Canada					
		


Germ
any     

Russia     
     

 

United Kingdom

Japan     
     

 

European Union

Italy     
     

    

France     
    




R
ed

uc
tio

n 
R

eq
ui

re
d 

of
 C

O
2 

(%
19

98
 le

ve
l)

Source: IAG, UK Government. February 2002.

Figure: 3 CO2 Reductions Required by 2050 Under 550ppm 
Scenario (1998 Base Year)

Source: DRI-WEFA, 2002.
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DOES THE CHOICE OF ECONOMIC MODELS
MATTER?

Many experts believe the economic models currently
employed by environmental policymakers throughout Europe
provide an incomplete picture of the full economic costs and
competitiveness impacts of compliance with the Kyoto
Protocol and the tighter targets in the post-2012 period. 

n Measuring the Economic Impact of Kyoto

As a recent study by the International Council for Capital
Formation (ICCF) illustrates, an accurate portrayal of the
costs of complying with GHG emissions reduction targets
depends largely on choosing an economic model that captures
all the short- and medium-term costs of adjusting to higher
energy prices or regulatory mandates on the economy as a
whole.  (See “Economic Modeling of Climate Change Policy”
at www.iccfglobal.org.)

For example, some economic models such as the PRIMES
model used by EU environmental agencies are designed only
for measuring sectoral effects, not economy-wide effects.
PRIMES is primarily designed to show the effect of policy
changes on energy markets.  It can calculate the direct cost
implications of reduced energy use but not the economy-wide
impact on gross domestic product (GDP), employment,
investment, etc.  Thus, the results of this model, which show
a reduction of only 0.12% in GDP to the EU in 2010 from
complying with the Kyoto Protocol, are not an accurate meas-
ure of the total costs to EU households, businesses, the

economy, and government. (See Figure 4.)  These sectoral
models underestimate the negative economic effects by a fac-
tor of 10 to 15 times (0.12 vs. 1.5 to 2.0). Such reliance on
results from PRIMES has led EU officials, industry, and
households to believe that the costs of achieving the Kyoto
Protocol’s targets and the further cuts planned for the second
and subsequent commitment periods will be relatively small.
However, the new study “ACROPOLIS,” released by DG
Research of the European Commission in September 2003,
noted that the tighter targets required under the second com-
mitment period could reduce GDP by 1.3% annually by
2030. 

Even general equilibrium models, which measure "big picture"
impacts on an economy after it has had time to adjust (over 30
to 40 years) to higher energy prices, show GDP losses of about
1 percent per year under Kyoto, which are an order of magni-
tude greater than PRIMES. (See Figure 4.)  Even though
general equilibrium models look at a period of time much
longer than the Kyoto timetable, their results more accurately
reflect the consequences of curbing emissions than does a sec-
toral model like PRIMES.  General equilibrium models reflect
the full economic impact of reducing emissions, not just the
impact on the energy sector.  Given their long time frame,
general equilibrium models are unable to capture short-term
adjustment costs and therefore probably underestimate near-
term impacts.  Despite that fact, they still indicate that the
economic impact of meeting Kyoto and post-Kyoto emissions
targets will have an economic impact far greater than
PRIMES. 
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Figure: 4 Impact of Kyoto Protocol on GDP levels in the EU in 2010
(Alternative model forecasts)
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Macroeconomic models provide an assess-
ment of the overall economic costs of
meeting emission targets where the short-
term, frictional costs of adjustment are
included.  These models, which US scholars
and climate policy modelers began using in
the early 1990s to measure the impact of
Kyoto on the US economy, quantify the
impact on employment, investment, budg-
et receipts, and GDP growth when an
economy is “shocked” by having to make
quick changes in its capital stock, produc-
tion processes, lifestyles, etc. Results of
macroeconomic models show that Kyoto
would have negative effects on the US
economy in the range of 1.5 percent to
about 4 percent of GDP in 2010. (See
Figure 5.)

n Macroeconomic Model Estimates for
the UK, Germany, the Netherlands and
Spain

When macroeconomic models are used to measure Kyoto’s
effects on the EU, the impacts are greater—1.8 to 5 percent
less GDP in 2010—than those derived from sectoral models
like PRIMES.  For some countries like Spain, the GDP loss
due to reduced energy use will be severe—Spanish GDP in
2010 is estimated to be about 4.8 percent smaller.

Studies by the ICCF on the impact of reducing all six Kyoto
gases on four major EU economies, UK, Germany, the
Netherlands, and Spain, demonstrated the impact on GDP of
carbon taxes (or tradable permits) large enough to actually
force greenhouse gas emissions down to the Kyoto target.  (See

Figure 6.)  The ICCF also measured the economic impact of
two alternative emission targets being discussed by EU policy-
makers:  (1) 60 percent below 2000 levels by 2050 and (2) zero
emissions by 2050.

Getting on the path for these targets has significant impacts on
GDP and employment because of the cost of the carbon per-
mits by 2020.  (See Figure 6 and Figure 7.)

The simulations for Germany, the Netherlands, the UK, and
Spain assume that the United States does not participate in the
Kyoto Protocol.  The simulations do assume intra-country
trading.  The analysis assumes that emission permits would be
auctioned to energy producers at the point of first sale.

4

P
er

ce
n

t
ch

an
g

e
fr

o
m

b
as

el
in

e

-1.6%
-1.3%

-1.0%

-2.0%

-4.2%

-3.2%

-5%

-4%

-3%

-2%

-1%

0%
-0.01%



T = Emissions trading

NT = Domestic abatement only

M = Macroeconomic model

G.E. = General equilibrium model

Source: Testimony by Margo Thorning before the Senate Governmental Affairs Committee, July 18, 2001. 
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Figure: 5 Annual Impact of Reducing Carbon Emissions 
to the Kyoto Target on U.S. GDP, 2008-2012 (Percent of GDP)
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Figure: 7 Impact of Purchasing Carbon Emissions 
Permits on Jobs Under the Kyoto Protocol 
and Under More Stringent Targets
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This study assesses the marginal cost of CO2 abatement
accounting for projected changes in other GHGs, and
the resulting economic cost.  While the Kyoto Protocol
established limits for participating countries’ emissions
from six GHGs, this analysis analyzes the cost of reduc-
ing CO2 from energy use after taking into account
reductions in the other GHGs that were projected by
reliable sources.  There was no attempt to quantify the
cost of these reductions in the analysis.

Further, the so-called Kyoto mechanisms such as Joint
Implementation (JI) (within Annex B) or the Clean
Development Mechanism (CDM) (outside of Annex B)
were not included in the analysis.  These measures
would allow countries to reduce carbon emissions in
other countries through investments in capital or tech-
nology.  However, as these analyses for the UK,
Germany, Spain and the Netherlands were completed in
2002, the proposals under consideration by the EU
government did not spell out how these credits would
be implemented.

n Macroeconomic Model Estimates for Italy

A 2003 ICCF analysis of the impact of Kyoto and additional
emission targets on Italy includes the purchase of emission
credits from abroad and other features described in the
December 2002 climate action plan released by the Italian
government (see www.iccfglobal.org).  The ICCF analyzed the
impact on Italy’s economic performance in meeting its Kyoto
Protocol target during the first budget period (2008-2012)
and further reductions over the post-2012 period through the
purchase of approved credits.  It was assumed that the target is
the Kyoto-defined reduction for Italy for 2008-2012 followed
by continuous reductions in the target to 70 percent below
1990 levels by 2050.

Further, it was assumed that current actions can meet 43 per-
cent of the Kyoto target reductions by 2010, but all further
reductions are met through the purchase of credits from either
other countries or JI/CDM participants under three credit
price assumptions (see Figure 8):

(1) € 20 per tonne of CO2 (equivalent to € 73 per
tonne of carbon)

(2) € 50 per tonne of CO2 (equivalent to € 183 per
tonne of carbon)

(3) € 100 per tonne of CO2 (equivalent to € 366 per
tonne of carbon).

The range of price assumptions reflects the EU’s expectation of
a low price (€ 20) up to the maximum compliance penalty 
(€ 100) for countries that do not meet the specified target
reduction.

For the three credit price scenarios, analysis by the macroeco-
nomic forecasting firm, Global Insight,  assessed the impact on
Italy’s economic performance and employment.  The results of
the analysis show that real GDP would fall 0.5% below
Reference Case levels during the 2008-12 budget period and
would be 1.9 percent and 2.9 percent lower in 2020 and 2025
(see Figure 8) respectively under the assumption that emission
credits would cost 100 euros per tonne.  The annual employ-
ment reductions from the Reference Case in Italy would be as
high as 51,000 jobs in 2010, rising to 277,000 by 2025.

n Conflict Between Russian Economic Goals and
Emission Reduction Targets

Policymakers in Russia are currently studying the costs and
benefits of Russian ratification of the Kyoto Protocol—with-
out Russia the Protocol cannot enter into force.  While
Russian carbon emissions fell by 30 percent from 1990 to
2000, they are now rising and will soon exceed the tighter
post-Kyoto emission targets which will be proposed for the
second and subsequent commitment periods (see Figure 9).
At the recent World Climate Change Conference in Moscow,
Dr. Andrei Illarionov, President Putin’s Economic Adviser,
noting the strong link between energy use and economic
growth, stated that “if we are to double GDP within the next
10 years, this will require an average growth rate of 7.2 per-
cent.”  He also observed that countries which had doubled
their GDP within 10 years increased their CO2 emissions by 7
percent or more every year.  Illarionov went on  to state that
“the implementation of the Kyoto Protocol or even prepara-
tions for its implementation will curb economic growth
considerably.” 
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IMPACT OF THE EU EMISSION TRADING PROGRAM
ON COMPETITIVENESS

The contrast between the EU and the US approach to address-
ing the potential threat of climate change is highlighted by the
release in November 2003 of the UK’s draft emission alloca-
tion scheme.  Allocating emissions means rationing energy
use, much like food, petrol and other essentials were rationed
in the UK during World War II.  This time however, the sac-
rifice will be in vain, because the “enemy” (global warming)
will not be defeated by UK industry consuming less energy.
Only a truly global approach to climate change, which helps
countries  like India, China and Brazil reduce their rapid emis-
sion growth, can gradually reduce the growth in global CO2
concentrations 

In fact, as industries bid for permits to emit CO2, energy
prices will rise; the UK energy minister says by 6%, other
experts say by 10%.  As documented by ICCF analyses for the
UK and other major EU countries, (see www.iccfglobal.org),
higher energy prices mean less investment, job loss, slower

growth in GDP and migration of
UK industry elsewhere.  As GDP
growth slows, industry will have less
of the wherewithal needed to invest
in new equipment that emits less
CO2.

In contrast to the EU “target and
timetables” approach to climate
change, the U.S.  has chosen a dif-
ferent path, one based on gradually
reducing energy intensity .  The rea-
son that the Bush Administration
rejected the Kyoto Protocol
approach was that they had analyzed
the costs of sharp, near-term emis-
sion reductions and found that the
economic costs were significant and
the benefits (in terms of reduced
global concentrations of CO2) were
negligible.  

In fact, the U.S. government's vol-
untary approach to emission
reduction shows more promise than
the targets and timetable approach
in the 1997 Kyoto Protocol support-
ed by the Clinton Administration
and now by the EU.  It should be
noted that the Clinton
Administration never submitted the
Kyoto Protocol to the U.S.  Senate
for ratification because they knew it
would be overwhelmingly rejected.
According to data from the U.S.
Department of Energy’s Energy

Information Administration, the U.S., using a voluntary
approach, has cut its energy intensity (or the amount of ener-
gy required to produce a dollar of GDP) by a significantly
larger percentage than has the European Union (seee Figure
10).  The EU, which ratified the Kyoto Protocol and thus faces
mandatory emission reductions, has reduced energy intensity
by only 7.5% compared to the 15.8% percent reduction
achieved by the U.S over the 1992-2001 period.  Similarly, the
ratio of CO2 emissions per dollar of output has decreased
faster in the U.S.  than in the EU over the past decade, 15.3%
for the U.S.  compared to 13.8% in Europe.  By adopting a
voluntary approach to emission reductions, the Bush
Administration balances multiple policy objectives, including
maintaining strong economic growth and enhanced environ-
mental quality.  In contrast EU economic growth is weak and
unemployment high (about 10% in recent years).

Judging by the experience of Europe thus far, it seems highly
unlikely that mandatory targets and timetables for GHG emis-
sion reductions for developed countries are achievable: 13 of
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the 15 EU member states are not on target to achieve their
Kyoto Protocol targets.  Further, they have little hope of
achieving the additional cuts (50 to 70 % below 1990 levels
by 2050) being proposed for the post-2012 period.

The U.S. government’s approach will, however, require a
major commitment to incentives for deploying new technolo-
gy, a long-term research and development program for carbon
sequestration, alternative energy sources for electricity genera-
tion, transportation and energy conservation.

A BETTER PATH FORWARD

Renewables have a role to play in the goal of reducing GHGs.
However, as a November 2002 article in Science Magazine
points out, developing renewables requires a major commit-
ment to a long-term R&D program for alternative energy
sources for electricity and transportation.  Candidates include
solar, wind, biomass, nuclear fission, fusion, and fossil fuels
from which carbon has been sequestered.  Efficiency improve-
ments, hydrogen production, super-conducting global electric
grids and geo-engineering also hold great promise for reduc-
ing the growth of CO2 during the 21st century.
Commercially viable technologies capable of weaning the
world from fossil fuels are still a long way off.  Achieving major
advances in energy technology will require both serious gov-
ernment and private sector investment in R&D.

Transferring technology to the developing world, where most
of the growth in emissions will occur over this century, can
play a major role in emission reductions.  It is essential to con-
tinue transferring existing technologies, such as clean coal,
combined heat and power, and others, that will enable those
countries to “grow” their economies without similarly growing
their emissions.  It would be a positive step if developed coun-
tries could accelerate efforts to alleviate global poverty and

increase the developing world’s access to cleaner energy
sources.  In addition, barriers to the adoption of new energy
technologies in the developing world (where the most emis-
sion growth is occurring) must be removed so that these
countries can enjoy higher living standards while helping to
reduce global emission growth.

Adopting a thoughtfully timed climate change policy—one
that is based on accurate science, improved climate models,
and global participation—is essential to global economic
growth and to the eventual stabilization of the carbon concen-
tration in the atmosphere, if growing scientific understanding
indicates such a policy is needed.  
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Figure: 10 EU and US Energy Intensity 
Reductions, 1992-2001 
(Energy used per dollar of output)


