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The Kyoto Protocol to the United Nations
Framework Convention on Climate Change

(UNFCCC), was negotiated in 1997 to address
climate change brought about by changes in
global concentrations of “greenhouse gases.”i

The Kyoto Protocol requires cuts in emissions
of greenhouse gases from a range of
developed and transition economies that have
ratified the treaty.ii The cuts must be achieved
between 2008 and 2012.iii This is called the
“first commitment period.” The Kyoto Protocol
is silent on what happens after the end of the
first commitment period.

Developing countries are not required to
cut emissions. The Kyoto Protocol enshrines
the principle of “common but differentiated
responsibilities”iv in its approach to managing
global climate change. The principle is based
on the notion that industrialised economies,
having achieved higher levels of development,
have a greater responsibility and are better
equipped to take on the challenges of reducing
emissions than developing countries. The
principle also recognises the priority given to
development in poorer countries, suggesting
that developing countries ought to be protected
to some extent from the negative economic
effects of emission reductions.

The Kyoto Protocol will shortly come into
effect. In addition to getting the institutions of
the Protocol established, two other questions
come to the fore – what is to be done after
2012; and should developing countries accept
obligations to reduce emissions?

The Asia-Pacific Economic Cooperation
group, or APEC, is the premier forum for
facilitating economic growth, cooperation, trade
and investment in the Asia-Pacific region. APEC
has 21 member economies, which account for
more than a third of the world’s population
(2.6 billion people), approximately 60% of

world GDP (US$19, 254 billion) and about 47%
of world trade.v It includes the most
economically dynamic region in the world
having generated nearly 70% of global
economic growth in its first 10 years. APEC
developing economies include most of the
fastest growing economies in the world.vi

The APEC developing country economies
have had the greatest success in reducing
poverty.vii They also have the largest demand
for power.viii The aim of this research paper is
to look at the impacts of the Kyoto Protocol on
APEC developing economies.

This report does not review debate over
the technical basis of the analyses of the
International Panel on Climate Change (IPCC,
the body appointed by the World
Meteorological Organization (WMO) and the
United Nations Environment Programme
(UNEP) to assess the scientific basis of human-
induced climate change). However, some
important new work has raised fresh questions
about its dependability.1 ix

1 The scenarios made by the IPCC for changes in temperature
due to projected greenhouse gas emissions have been
questioned. The IPCC scenarios projected globally averaged
surface temperature to increase by between 1.4 and 5.8°C
(Houghton et al., 2001: 13).The projected rate of increase in
global emissions at the higher end of the scale (the one most
commonly cited) has been shown to be seriously exaggerated.
Work by Ian Castles and David Henderson (see endnote ix in
this document for a list of references) shows presumptions
about sustained rates of growth among developing countries
are unrealistically high and unsupportable by historic
experience and data. This matter has been raised with the
IPCC (see endnote ix for references to the exchanges
between the Castles/Henderson and the IPCC).

A critical piece of analysis in the IPCC report showing
temperature in the twentieth century had dramatically spiked
has been shown to be wrong. (This spike is commonly
referred to as a “hockey stick” trend line). A study by Stephen
McIntyre and Ross McKitrick revealed that the model shaped
all data examined into this trend. They re-examined the raw
data and found the 15th century was warmer than the 20th

century (McIntyre & McKitrick, 2003).
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With the Kyoto Protocol about to come
into effect,2 attention among policy

makers is focusing on what do after 2012,
when the program of commitments to reduce
emissions of greenhouse gases finishes. The
APEC region includes the fastest growing
developing economies (including China, Korea,
and Thailand) which have had the greatest
success in reducing poverty. They also have
the largest demand for power. What climate
change strategies are appropriate for these
economies?

The impact of the strategy implicit in the
mechanisms of the Kyoto Protocol is to reduce
emissions of greenhouse gases by reducing
consumption of energy from fossil fuels. With
no comparably priced mainstream sources of
alternative power (other than nuclear)
available, the broad, long-term impact of the
strategy will be to slow global economic
growth. This will constrain efforts of
governments in the developing world to raise
living standards.

The direct economic impact on developing
economy members of APEC is mixed. For
some countries the effect will be negative on
GDP growth and terms of trade but for several
countries it will be positive on investment. The
expectation is that some investment will be
diverted to the East Asian economies. The
impacts are likely to be small either way
because of uncertainty about what action will
be taken after 2012.

The Kyoto Protocol does not oblige
developing countries to reduce emissions of
greenhouse gases. The Protocol instead
established mechanisms to provide technical
assistance to assist with strategies to reduce
production of greenhouse gases. The most
tangible activity has been the establishment of
the Global Environment Facility (GEF) to fund
programs. The focus of the GEF has been on
delivery of forms of power in poor economies
where energy systems are not well developed.
The effectiveness of these programs cannot yet
be assessed. The GEF has also supported the
introduction of new forms of renewable energy
rather than encouraging greater efficiency in
combustion and energy use in areas where
production and consumption are greatest.

Since economies in East Asia are major

consumers of power, projects to promote
efficiency in generation of power would have
produced greater reductions in emissions of
CO2. (Modest programs have been undertaken
in China to reduce emissions from combustion
of coal and in Thailand to manage demand for
power.) This has not been a focus of GEF
programs and East Asian economies thereby
have not been major recipients of GEF funding. 

The Kyoto Protocol will create a Clean
Development Mechanism to foster commercial
investment in projects that reduce greenhouse
gas emissions in developing countries. No
programs have been approved for
implementation under the Mechanism. It is
unlikely any programs which are commercially
sustainable will be developed under this
Mechanism. The approval processes will deter
investment and the conditions on projects
(controlled by donors) will make them less
attractive to developing countries than either
ordinary foreign investments or normal aid
projects. 

The Protocol also provides for global
emissions trading. The idea here was that since
most developing countries emit less
greenhouse gases than industrialized
economies, developing countries should be in
a position to sell the rights to rich countries
with obligations to reduce greenhouse gases.
This would efficiently distribute the cost of
controlling emissions throughout the global
economy. It is an unrealistic ambition and
unlikely to occur. It is very complex and
commitment to it is weak. Even if the system
were established, developing countries could
not participate until they generate tradable
permits. This requires commitments to regulate
and reduce emissions, which they will not make.

East Asian economies are the fastest growing
users of energy. The high rates of economic
growth and absolute reduction of poverty they
have delivered depend upon increasing
generation of electricity and consumption of
fossil fuels. The Kyoto strategy presumes
industries will switch to renewable energies.

6

The Kyoto Protocol and the APEC economies

2. Executive Summary

2 While the Russian Government has decided to ratify the
Protocol, analysis by Russian experts also summarizes
important questions about the science upon which the IPCC
report and the Kyoto Protocol are based (Illarionov, 2004).



Other than nuclear, none are capable of
providing energy at the same price as fossil fuel.

There is no agreement about international
measures to address climate change after 2012.
European economies seemed to believe it was
implicit in the Kyoto Protocol that developing
countries would ultimately cut emissions. There
is no formal understanding to that effect. If
APEC economies cut emissions as envisaged
under Kyoto, the inevitable result would be
slower economic growth.

Will APEC economies have to cut emissions
to trade with Europe? The EU is restricting
trade with countries that do not meet its
environmental standards. Grounds for the EU
to argue it has rights in international law to
restrict trade with countries not reducing
emissions of greenhouse gases are weak.

The rate of generation of carbon dioxide
among East Asian economies can be
significantly reduced through the application of
the latest fossil fuel combustion technologies in
power generation. In the long term, an
effective alternative to the method of capping
emission of greenhouse gases as proposed in
the Kyoto Protocol is research to develop new
technologies for reducing generation and
capture of greenhouse gases.

Given that the science and the resulting
calculations underpinning the rationale for the
Kyoto Protocol are now much less certain, it
would make more sense to adopt strategies to
develop new technologies which have the
effect of reducing emissions, than using the
blunt instrument of cutting energy consumption
which will constrain growth.
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Global impacts 

The general expectation among economic
researchers is that reducing emissions will

reduce energy consumption in economies with
greenhouse emission targets, which will in turn
reduce growth in Europe somewhat and
thereby reduce global growth. The impact in
the period specified for cuts (2008 – 2012) is
likely to be slight because for most developed
economies opportunities exist in the short term
to offset the impacts of reductions.

It is expected that the direct economic
impact on developing economy members of
APEC would be mixed. For some countries it
will be negative on growth of GDP and terms
of trade but for several countries it will be
positive on investment. The expectation is that
some investment will be diverted to the East
Asian economies. The impacts are likely to be
small either way because of uncertainty about
what action will be taken after 2012.

How much the Kyoto Protocol will cost
will depend largely on how the Protocol is
implemented. While each country required to
make cuts will have a specified target for
reductions (based on a percentage of what
emissions were in 1990) the Protocol also
allows for different ways of meeting
commitments.

There are mechanisms that may actually
allow some countries (such as Germany) to
increase their emissions under the Protocol,
rather than reduce them. Aside from permit
trading (the effects of which are uncertain and
which is dealt with in Section 6) the combined
effects of these mechanisms may be to reduce
substantially the burden of reducing emissions.3

This paper does not assess the likelihood of
developed countries meeting their targets. In
some cases doubts have been raised about the
ability of several members of the EU and Japan
to do so, despite the various mechanism
available to lessen the burden.4

Several efforts have been made to cost the
impact of the Kyoto Protocol. In 1999
economists presenting 13 different models of
the costs of the Kyoto Protocol participated in
the Stanford Energy Modeling Forum. Bjørn
Lomborg, in The Skeptical environmentalist

(2001), reported on the averages of the 13
different models reviewed at that Forum.
Although their results often diverged by a
factor of 2 to 4, they found an average cost to
be around US $346 billion a year by 2010.
These models assumed that the US took part in
the Protocol and that there was no
international trading of emission permits. That
cost represents around 0.95 percent of global
GDP in 2003.x This is an annual cost to global
growth of significant proportions.

Lomborg points out that while the cut
required overall by the Kyoto Protocol is only
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3. Impacts on APEC developing economies of emission
reductions under the Kyoto Protocol

3 The Kyoto Protocol allows countries to group together and
meet the total reductions required of those countries, sharing
out the reductions across countries in the way that most
effectively reduces the burden. This has been dubbed a
“bubble” arrangement. Europe will take on a bubble
arrangement of this kind, which means that countries that
have low targets due to unrelated economic circumstances in
1990 (such as Germany, due to reunification) can make up the
shortfall of reductions for other countries. Another
phenomenon that complicates costings of the Kyoto Protocol
is “hot air.” Michaelowa in 2001 wrote (2001: 5) writes “Due
to prolonged economic recession, some countries currently
have emissions that are lower than their emissions targets and
are unlikely to reach the target level during the commitment
period.This applies primarily to Russia, Ukraine and some East
European states. The difference between the target and the
business-as-usual emissions during the commitment period is
commonly called ‘Hot air.’ “ The Kyoto Protocol also allows for
special reductions due to forestry activities likely to allow
greenhouse gases to be stored (known as “sinks”.) Called
“land use and afforestation (LULUCF)” these provisions allow
parties to Kyoto to increase their emissions by increasing the
amount of greenhouse gases removed from the atmosphere
by so-called carbon “sinks” created by revegetation and
reforestation.

4 Japanese Government officials have at various stages since
ratifying the Kyoto Protocol indicated that compliance may be
difficult for Japan, and that as a result targets for Japanese
industry might initially be voluntary. Japanese news reports
quote officials stating that it is a distinct possibility that Japan
will not reach its first commitment targets and are currently
unwilling to further regulate energy producers.This has been
reported in the Japanese paper Yomiuri Shimbun, and by the
BBC at news.bbc.co.uk/2/hi/sci/tech/1740677.stm. Equally, the
EU Commission has cast doubts on Europe’s ability to meet
its targets. The Commission reports (EEC, 2003: 5) that
“aggregate Member States’ projections suggest that existing
policies and measures will not be sufficient to reach the EC’s
Kyoto target. The ‘with existing measures’ projection suggests
that in 2010 the emissions of the European Community (EC)
will have decreased by only 0.5 % leaving a significant gap of
7.5 % from the Kyoto target.The figure on projected progress
for the EU as a whole is considerably worse than the figure
given in last year’s report (cf. COM(2002)702).”



5.2 percent of 1990 emissions, global growth is
likely to drive the magnitude of the cuts closer
to 28 percent of business-as-usual emissions in
2010.5 Lomborg further notes that Nordhaus
and Boyer of Yale (whose computer model has
been often cited to examine the possible costs
of various policy options), estimate both the
cost of Kyoto-style intervention as well as the
possible cost of global warming itself. The net
cost (in 2000 US dollars) is between US$550
and US$900 billion (depending on the cost of
warming itself and assuming no “emissions
trading”). This means that the cost of the Kyoto
Protocol could be higher or even double the
cost of the effects of global warming.

If international trading of permits does not
occur the cost of the Kyoto Protocol may be
vast. Assuming US ratification the costs were
modeled at US$ 893 billion per year by 2010,xi

or 2.5 percent of global GDP in 2003.xii Yet
Kyoto’s impact on concentrations of
greenhouse gases would be minimal.xiii More
ambitious plans to stabilize greenhouse gas
emissions following the Protocol model would
impose immense costs on the global economy.

APEC developing country impacts

Even though developing countries are not
required to reduce emissions under Kyoto, they
are likely to be affected by emission controls in
developed countries through trade and
investment linkages with countries required to
reduce emissions. Trade in energy and energy-
intensive products will be affected, as will
foreign investment in energy production. 

If significant volumes of permit trading are

achieved (through one of the flexibility
mechanisms proposed by the Kyoto Protocol)
this could also affect developing countries. The
key issues for consideration are:

• which countries will be affected and in
which ways;

• the possibility that investment in energy
generation will seek out environments not
restricted by Kyoto targets (sometimes
called “leakage”);

• the effects on trade of energy-related
commodities; and

• the effects on production and trade in
energy intensive goods.

A number of groups have attempted to
model the impact of the Kyoto Protocol on
developing countries. These have included the
Massachusetts Institute of Technology’s
Program on the Science and Policy of Global
Change,xiv the Australian Bureau of Agricultural
and Resource Economics,xv and Charles River
Associates, a business consultancy, in
association with Colorado University.xvi

These models generally produce results
which assume targets under the Kyoto Protocol
will be met. Some of the models assume
trading in emission permits as permitted under
the Kyoto Protocol, however the studies we
examine below estimate the effects of emission
reductions on developing countries in the
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Countries required to reduce emissions Countries not reducing emissions

Increase in the cost of energy Decrease in the cost of energy 

Decrease in energy use Increase in the use of energy 

Increase in the cost of energy-intensive goods Decrease in the cost of energy-intensive goods in non-
(decrease in the cost of energy intensive imports Annex B countries (increase in the cost of energy intensive
coming from non-emission reducing countries) imports from emission reducing countries)

Decrease in the export of energy-intensive goods Increase in the export of energy-intensive goods

Decrease in investment flows Increase in investment flows due to increased 
competitiveness

Table 1. Main macroeconomic impacts of the Kyoto Protocol as modelled in selected studiesxvii

5 Importantly, “business as usual” emissions do include increases
in efficiency of energy usage and switching towards low-CO2

fuels (Lomborg, 2001: 304), but still economic growth means
increased emission reductions in the absence of large scale
substitutes for fossil fuels.

The Kyoto Protocol and the APEC economies



absence of trading. It is our assessment that the
chance of significant volumes of tradeable
permits by developing countries is slim. This is
covered in more depth in Section 6.

Macroeconomic impacts

The main macroeconomic impacts described in
the literature are represented in Table 1, both
for industrialised and developing country
parties to the Kyoto Protocol.

Impacts on the APEC developing economies
by country and region are set out in Table 2.
When the impacts recorded by the models
produce an average below 0.1 percent from
the “business as usual scenarios”, this is noted
as “small.” 

The two economies most adversely affected
are Mexico and China. Non-Annex B countries
that are most adversely affected are large
energy exporters. Apart from Mexico, none of
the countries cited by the studies fall into that
category (except for a couple of ASEAN

countries). All the selected economies stand to
benefit from increased investment.

In summary, developing countries at large
would suffer the negative effects of any
slowdown in global growth caused by
implementing the Kyoto Protocol. Most APEC
developing economies gain relatively in the
short term because energy costs are relatively
lower than among parties required to reduce
emissions. These models only attempt to
measure the economic effects of the period
from 2008 to 2012. They cannot measure what
happens after that period; or other scenarios,
such as developing countries adopting targets.6

10

6 It is commonly argued that settling on post-2012
arrangements is central to removing uncertainty about the
outcome of the Kyoto Protocol. In the absence of
commitments post-2012, governments and firms are unlikely
to spend as much time putting into place the complex
institutional framework required for an international trade in
emission permits or for the Clean Development Mechanism,
since the entire framework may very well become obsolete as
early as 2012.
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Effects

Country Growth Terms of Trade Investment

China Ambiguous Negative Positive 

ASEAN Negative (small) Negative (small) Positive 

Korea Positive Positive Positive 

Taiwan Positive (small) Positive Positive 

Mexico Negative Negative (small) Positive 

Table 2. Effects of the Kyoto Protocol on selected APEC economies, as modelled against a ‘business as usual 
without Kyoto scenario, from selected textsxviii



The most tangible activity under the current
international regime on climate change has

been the programs of the Global Environment
Facility (GEF) to assist developing countries to
reduce emissions of greenhouse gases (GHG).
GEF climate change projects to facilitate
technology transfer and provide technical
assistance target a number of countries in the
APEC region. But do the projects provide real
benefits for APEC economies and reduce
reliance on fossil fuels?

Provisions in the UNFCCC and 
the Kyoto Protocol for technology 
transfer and assistance

The United Nations Framework Convention on
Climate Change (FCCC) commits developed
country parties to provide financial assistance,
including the transfer of environmentally sound
technologies to enable developing countries to
reduce greenhouse gas emissions.xix These com-
mitments are reiterated in the Kyoto Protocol.xx

Article 11 of the Convention creates a
financial mechanism to enable financial
assistance and technology transfer.xxi The Kyoto
Protocol affirmed that the financial mechanism
would provide financial resources to meet the
agreed, full costs for developing countries to
meet their commitments under the FCCC.xxii

The financial mechanism is operated by the
World Bank, through its Global Environment
Facility.xxiii Developed countries are also invited
under the terms of the Convention to provide
financial resources through bilateral, regional
or multilateral channels.xxiv

Assistance provided to 
developing countries

The GEF provides grants to developing
countries for climate change projects. The GEF
receives guidance from the Kyoto Protocol
Conference of the Parties (COP) on policy,
program priorities and eligibility criteria. The
GEF has been facilitating projects to meet
climate change objectives since 1991. Between
1991 and April 2004, $1.63 billion has been
allocated to climate change programs.7 Of the
207 projects undertaken on climate change,
only 43 have been completed to date.xxv

In 2002, in its role as the financial arm of
the FCCC, the GEF allocated $127.07 million to
climate change projects. With additional
funding provided from other sources, the total
value of projects was $951.34 million. This is a
small amount compared to state aid from
developed economies: official development
finance from OECD member economies in
2002 was $62.7 billion.xxvi

In 2003 (after attracting other funding) the
GEF allocated $171.66 million to climate change
projects. The total value of the projects was
$1.08 billion. The largest projects allocated
from GEF fund were a regional project
developing geothermal resources in Europe and
Central Asia ($25.7 million) and a large-scale
renewable energy development project in Mexico
($25.35 million). Nineteen of the 23 projects
had funding allocations under $10 million.xxvii

GEF climate change programs are
organized into four operational areas:

• Removing barriers to energy efficiency and
energy conservation;

• Promoting the adoption of renewable
energy by removing barriers and reducing
implementation costs;

• Reducing the long-term costs of low
greenhouse gas emitting technologies; and 

• Supporting the development of sustainable
transport.

As shown in Figure 1, on page 12 between
1991 and 2003, 53 per cent of GEF’s total
investment was for renewable energy projects
and 27 per cent was for energy efficiency
projects.xxiii The operational area for sustainable
transport was only established in 2001 and the
operational area for reducing greenhouse gases
does not yet have sizable long-term programs.

The majority of projects aim for
electrification through renewable energy or
promote energy efficient products or markets.
There has been relatively little focus on
achieving efficiency in current use of fossil
fuels and future development of, and reliance
on coal, oil and gas.
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4. Have APEC developing economies benefited from 
technology transfer and technical assistance?

7 The total value of individual projects is higher than the GEF
investment which forms only part of the project funding.



Outcomes

The value of GEF funding on climate change
projects is relatively insignificant. Despite being
structured in such a way as to combine GEF
allocations with investments by other
organisations, the size and scope of projects
are not adequate to meet the aims of the
financial mechanism. Evaluating the impact of
GEF projects is similarly problematic.

A review of the GEF climate change
program in November 2004 found that for the
27 closed projects in the 13 years since 1991,
the estimated avoided direct and indirect
emissions amount to 224 million metric tons
carbon dioxide at an incremental cost of
US$194 million.xxix This is a modest result given
that annual global emissions of energy-related
carbon dioxide are predicted to reach 38
billion tons by 2030, with China accounting for
6.7 billion tons per year.xxx

According to the 2004 review, “individual
projects may be responsible for high
achievements in GHG avoidance, but have little
potential for replication or sustained barrier
removal.”xxxi The review found that the GEF
had been satisfactory in fulfilling its role but that
program focus and allocations have not been
maximized and have not fully addressed “the
major climate change needs, even in countries
with considerable potential for benefits.”xxxii

The greatest progress in terms of outcomes
to date has been made in the energy efficiency
portfolio. The GEF aims for strategies to
remove barriers to replication of energy
efficiency measures across sectors.
Achievements are promotion of energy-efficient
appliances and products in Mexico and Poland
and industrial boiler conversion in China.
Renewable energies remain more expensive
and less accessible than traditional energy
sources. The GEF has concentrated on
promoting the increased use of photovoltaic
(PV) technology with some small successes in
clinics and schools. However, PV technology
remains an unaffordable and inefficient option
for the market at large in developing countries.

The GEF has made some progress in
individual projects focusing on renewable
energy and energy-efficient products. However,
these projects are generally minimal in scope
and impact. The PV technology and other
renewable energy projects provide tangible
benefits in countries where mainstream power
systems and power grids are undeveloped or
in areas without access to a power grid. There
have been no major gains in improving
efficiencies in use in major energy consuming
countries. There is still very little evidence that
the GEF programs are effective in the long
term in reducing greenhouse gas emissions and
facilitating adaptation in developing countries.
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Source: GEF (2003).

Figure 1. GEF climate change investments, 1991 – 2003 ($ millions)
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Assistance provided to APEC economies

APEC includes major energy producers and
consumers such as China, Mexico and
Indonesia. The GEF has allocated a total of
$583.54 million in climate change programs in
APEC economies since 1991.xxxiii There have
also been a number of global and regional
projects. By 30 April 2004, eleven projects had
been completed. Details of assistance received
by APEC developing economies is set out in
Annex 1.

The amount of money allocated to APEC
economies (and by the GEF generally) over
this time is small. The largest recipients in
monetary terms are China and Mexico, with
$292.92 million and $116.78 million in GEF
investments respectively. Indonesia, which is a
major energy consumer and the world’s largest
exporter of liquefied natural gas (LNG) and
third largest exporter of hard coal, has only
received $27.41 million in investments, with
two projects since 1991.

The GEF appears to being making inroads
into increasing domestic capacity for renewable
energy in APEC developing economies (from a
very low base) but the cost and market
opportunities for such technologies remain
major barriers to increasing reliance on such
technologies and reducing greenhouse gas
emissions. There does not appear to be a
strategy in place to focus on more efficient
combustion of fossil fuel as a source of energy.

The challenge for the GEF climate change
program is to focus projects where energy
consumption is greatest and respond
accordingly to improve energy use efficiency,
environmentally sound technologies and
renewable energy alternatives. However,
programs appear to have been concentrated in
areas where power consumption and
distribution are problematic.8

8 Such an approach could produce strategic economic benefits
where greater energy capacity is required for economic
growth.
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The Clean Development Mechanism (CDM)
is one of the “flexibility mechanisms” of

the Kyoto Protocol. The mechanisms comprise
provisions placed in the Protocol to reduce the
cost of meeting emission targets. The CDM is
designed to enable investors (governments,
companies, funds) in countries with emission
targets to invest in projects to reduce emissions
in developing country members of Kyoto (who
do not have emission targets). Each CDM
project must reduce emissions beyond what
would have been the case in the absence of
the project. By carrying out projects that are
approved through a process outlined in the
Protocol, investors can generate “credits” under
the Protocol which can be used to meet
reduction commitments in their own country,
or sold to another party to use.

The idea was that the “credits” generated
by the project could be sold to others. CDM
projects were intended to promote
commercially sound measures enabling
developing countries to participate in global
efforts to abate human greenhouse gas
emissions and to acquire benefits.

An alternative to foreign investment in the
CDM is for entities in developing countries to
engage in a CDM unilaterally (i.e. without
investors from other countries). This is called
“unilateral CDM”. The entities carry out the
project and receive the credits which they
would then sell to other parties to help the
other parties meet their commitments.

The CDM is designed to achieve a range of
goals, not only the reduction of emissions but
also social and economic development. It is
intended that the permits created by a
successful CDM will carry market value as
permits to emit “greenhouse gases.” This would
depend on the existence of a single price for
CDM units created in all countries and for
these units to be fully fungible.

Under Kyoto, a central “CDM Executive”xxxiv

is to be created to ensure that the CDM performs
as intended. Equally, host governments must be
satisfied that the project meets development goals
as well as goals to reduce greenhouse gases.
Understandably, for a mechanism designed to
do many things in many different environments,

the functioning of the CDM is fraught with
complexity. While the mechanism intends to
harness market power, its structure is more
akin to government development assistance.

As a result of this complexity, the impacts
of the CDM are uncertain. Important doubts
were raised in the literature about whether the
CDM could deliver anything more than a
limited number of development assistance
projects. These doubts were raised at the time
Kyoto was negotiated in 2001xxxv – when the
rules for the mechanism were laid down – and
have been raised since.9

The Environment Directorate at the
Organisation for Economic Co-operation and
Development (OECD) and the International
Energy Agency (IEA) produced a joint paper in
June 2004 entitled Taking stock of progress
under the Clean Development Mechanism
(OECD/IEA, 2004). The OECD report finds a
reasonable estimate of the value of funds likely
to be directed to CDM annually at around US$1
billion, two thirds of which has been spent on
climate change investments in the World Bank’s
Global Environment Fund since inception. This
represents around 0.15 percent of the required
investment in energy infrastructure in
developing countries in the 2001-2030
timeframe.xxxvi The paper reports that as of June
2004 no CDM projects had been registered.
Further, the report found in July 2004 that “the
contribution that the CDM is expected to make
to emission reductions in the first Kyoto
commitment period is likely to be small.”

What stands in the way of large volumes of
foreign investment flowing to developing
countries on the back of the CDM? The
problems with the CDM from an investor’s
point of view, either public or private, all fall
broadly under the heading of risk. Some of
these risks may decrease as time passes, but
some of them are inherent in the structure of
the CDM and the Kyoto Protocol.
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5. Does the Clean Development Mechanism offer benefits
to developing economies?

9 See for example Michaelowa and Jotzo (2002): “The prospect
for large scale emission reductions in developing countries through
CDM projects appear slim in the medium term.” See also Varilek
& Cohen (2002); Blanchard et al. (2002); and Schneider and
Wagner (2002).



Hindrances to the CDM – at the level 
of the mechanism

Each CDM project must receive approval by a
CDM Executive Board. This increases the risk
of the CDM projects. The Board is under
direction from the Parties, so in theory all
members of the Kyoto Protocol could
contribute to determining the validity of the
project, increasing the risk of contradictory
opinions and unfavourable outcomes.10

The Board represents a point of centralised
control over the CDM project. It not only grants
approval but also must come to hold a
substantive opinion on the scientific and
practical validity of the activity. It should set a
baseline to establish what would have
happened in the absence of the project and
ensuring that it represents additional reductions
from business as usual.xxxvii

Decisions of the Board can be changed at
any time, thereby altering or eliminating the value
of the credits created. Deciding how to ascertain
that a project was additional to business-as-usual
has proven contentious and difficult (OECD/IEA,
2004: 27). In this way the Board exercises an
influence over each activity that is closer to
that of a manager than that of a regulator.

Unlike the work of the CDM Executive
Board, the host government does not approve
projects on scientific grounds, but on subjective
grounds, depending on national development
goals. While the host country government has
an interest in promoting investment, it also has
an interest in only welcoming projects that
meet its development objectives. Host
governments have more influence in a CDM
investment than in a normal investment and, as
a result, investors in CDM projects will be
subject to a much wider range of requirements
than normal investors. This increases risks that
investment will not or will cease to meet its
financial goals. In reality few of the projects
currently in the pipeline to be registered meet
the twin goals of reducing emissions and
generating a significant return on investment.
The OECD/IEA (2004) reports:

A large and rapidly growing portion of the
CDM project portfolio has few direct
environmental, economic, social effects
other than GHG mitigation, and produces few
outputs other than emissions credits.

It seems unlikely that many of the projects
will be able to fit the mould of the CDM.

The attraction of the “unilateral CDM”
model for developing countries is low.
Developing country governments or private
entities must put up all the funding required
for investing in the project, the project must
meet a range of diverse goals unlike a strictly
commercial project and the credits produced
by the project will remain of uncertain value.

Hindrances to the CDM – at the level 
of the Kyoto Protocol

The primary hindrance to the CDM is
uncertainty. The uncertainty about whether or
not the Protocol would come in to force is
now removed. A more important uncertainty
surrounds the long term value of the credits
created by the CDM. With the CDM process
presenting a very long lead time, it is important
to know what will become of the schemes
proposed by the Protocol beyond 2012. Yet
negotiations on that topic have not progressed.
In this framework current investors in CDM
projects cannot have a clear signal on the need
for (or value of) GHG credits post-2012. 

The impact of the CDM on 
developing countries

Whatever the benefits of the CDM, its benefits
for developing countries in Kyoto’s first
commitment period look likely to be small.
The operation of the CDM provides significant
risks and uncertainties. It looks unlikely that
projects can achieve all their goals: reducing
emissions, providing enough return to
perpetuate investment and serving social and
economic development goals. Either the CDM
will have to change in form, or developing
country hosts will have to compromise on the
structure they negotiated. Long term uncertainty
about the suitable role of developing countries
in the Kyoto Protocol after the first commitment
period continues to hinder involvement of
developing country parties.
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10 The COP named 10 members and 10 alternates to the CDM
Executive Board.



The Kyoto Protocol provides for international
trading in permits to emit carbon dioxide.

The presumption of many analysts and a
number of parties to the Protocol is that the
cost of capping emissions is only reasonably
affordable if global trading in emissions occurs.
Some analyses envisage participation in global
trading by developing countries. 

“Emissions trading” is when a country
required to reduce emissions under the
Protocol reduces emissions beyond its target
and sells the “surplus” to another country, as
permits, to help the second country meet its
commitments. The idea is that the countries
more efficient at reducing emissions (for
example developing countries with low levels
of emissions) carry out more reductions than
countries less efficient at doing so.

In order for developing countries to
participate in the trading regime it is logical
they would adopt national emission limitations.
Only by reducing emission in excess of
requirements can a “surplus” be created. To
date however, the overwhelming majority of
developing countries refuse to accept
mandatory caps on emissions. German
academic Axel Michaelowa (2004: 99) points
out that developing countries would have no
interest in developing voluntary targets if they
were to become mandatory when the countries
decided to trade.11

Doubts surround the functioning of an
international trading system. The market
remains fragmented, characterized by major
differences between national markets and high
transaction costs (Rosenzweig et al., 2002). A
trading system in one Kyoto member country is
not equivalent to a trading system internationally.
How will the relative value of commitments be
measured? 

If permits created in one economy are
purchased by another, what happens if
stringency in the first party changes, as a result
of changes in government policy or softening
on commitments to meet emission targets? Will
the value of all credits earned in that
jurisdiction rise or fall, like a currency? Or will
the permits created before the change maintain
their value, measured against an objective

yardstick of equivalent action? Who will control
measurement of these values?

Domestic allocation and enforcement
systems will also complicate multilateral
recognition of units. For example, take a
system where permits are allocated to private
entities (say, energy companies) which are then
required to limit emissions. If a penalty rate is
set for entities failing to meet their target, this
is like a cap on price of permits to emit (when
paying the penalty obviates the need to reduce
emissions or purchase permits). If the price is
capped at one price in one market and at
another in second market, and the penalty
(price cap) falls in the first, must the
equivalency of two types of permits be re-
negotiated, as the validity of permits in the eyes
of officials in the second market falls? Or ought
the value of permits in the second market to
increase, as a result of increased demand? 

Moral hazard will tend to encourage
governments to recognize permits if meeting
targets becomes difficult. Unlike currency –
which is measured against goods and services –
a permit’s value is supported by a
government’s recognition of the right to pollute
that is attached to it, something which is
infinite in a government’s own jurisdiction.

These questions highlight the need for
complex global institutions to regulate and
control the issuing and trading of permits.
Setting up these institutions would involve
constant supervision of allocation and
equivalency in each bilateral “emissions trading”
relationship. Setting up these institutions would
take time and effort. Most players only
consider this worthwhile if the system is going
to be long-lived and regulatory regimes are
likely to come in to harmony over the long
term. For several reasons, covered above,
Kyoto does not currently provide this certainty. 

Some academic analysts, but not all, argue
that attempts to create a global emissions
trading system for profit from the Kyoto
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6. Can developing economies gain from emissions 
trading under Kyoto?

11 Instead, he concludes that of the flexibility mechanisms only
the CDM holds no immediate institutional disincentive for
developing country participation (although there exist many
obstacles to its operation, as outlined in Section 5, above)
(Michaelowa, 2004: 99).



Protocol will fail (McKibbin & Wilcoxen, 2002;
Evans, 2002; Babiker et al., 2002). Others, who
have carried out studies of current trading
systems, believe that the potential for a large
market already exists (Rosenzwieg et al., 2002:
7). Some countries have already experimented
with domestic systems, but none have yet
tackled the problem of institutional
arrangements for cross-border trade.12 Babiker
et al., on the MIT program on climate change,
are among the academics who remain skeptical
of the prospects for robust trading beyond
national boundaries; they write:

“The available economic studies have not
been particularly helpful in their
representation of these trading options. Most
analysis has focused on the efficiency of an
international trading system given an
allocation of permits. While the analysis
might be technically correct, these flows
were not likely to prove politically
sustainable, particularly when a substantial
portion of the funds would be paying for hot
air. The idea that governments will allocate
permits in such a way that their citizens
must first send abroad large amounts of
money to get them back as permits is most

generously viewed as unrealistic.”

Permits represent the opportunity to pollute
up to a given amount when pollution is
limited. The value of the credit is the driving
force of the flexibility mechanisms. This value
relies on the need to reduce emissions. If the
obligations to reduce emissions are easy to
meet or are not enforced, the value of credits
will remain indeterminate and will approach
zero. If the system is successfully regulated in
all competing countries, while at the same time
not being overly weighed down by centralised
control, then trading might emerge. Cap and
trade systems only function with commitments

and compliance among all cooperating parties.

Increasingly it appears that the theoretical
benefits of trading under a cap in a single
regulatory jurisdiction do not apply to a series
of caps linked under multiple regulatory
jurisdictions. The long term prospects for the
Kyoto Protocol are unknown. In light of this
uncertainty, parties are reluctant to invest large
sums in building institutions for permit trading.
The European Union can operate an internal
system through its administrative framework.
However, existing national and sub-national
schemes are yet to define institutions that
could regulate permit trading beyond borders.
As a result, trading among systems is so far of
only nominal value.

For developing APEC economies to benefit
from emissions trading an international system
will have to be in place and developing
countries will most likely first accept to record
and cap absolute emissions and trade within
the cap (OECD, 2004c: 11-13). This, in turn,
must have adverse impacts on growth and
development.

12 The OECD (2004c) reports that, while domestic emission
trading systems are under discussion in a number of countries,
two countries – Denmark and the United Kingdom – have
been implementing their own emission trading schemes, in
addition to the European Union’s scheme. In Denmark a small
non-compliance penalty was negotiated as a result of political
compromise, the penalty removing any further liability for non-
compliance and thereby capping prices for emissions at a price
considered fairly low. The OECD (2004c: 14) finds that the
reason for the low price cap in Denmark is “current lack of
symmetry in the regulation of the energy sector in
neighbouring countries.” In the United Kingdom the system
operates on a voluntary basis, with absolute and rate-based
targets co-existing. Both BP and Royal Dutch Shell have
designed internal trading schemes that are limited to their
internal operations and which were designed “to better
understand the mechanics of trading” (OECD 2004c: 17).
These schemes have no real relationship to a global scheme
supported by government regulation of emissions.
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Asia’s dependence on fossil fuel

Studies suggest that renewable energy is
unlikely to increase its proportional

contribution to the energy mix in transitional
APEC economies by 2020 and only very
marginally by 2030. In developing Asia the
share of coal in the total primary energy supply
was 52 per cent in 1997, the highest of any
region in the world. This was followed by oil
at 35.4 percent and gas at 8.2 per cent.13

The IEA predicted in 2000 that in 2020 in
developing Asia the overall dependency on
fossil fuel will only be slightly reduced from its
level in 1997 of 95.5 percent to 94.3 percent.
The IEA predicted that the demand structure
will remain basically the same as in 1997, but
with reduced shares of coal (43.3 percent), an
increased share of gas (13.8 percent) and of oil
(37.2 percent).xxxiii

In 2004 the IEA plotted world renewable
energy consumption by economy in 2002 and
predicted world renewable energy
consumption by economy in 2030.

The graph below (Figure 2) shows that the
most widely-used renewable energy source in
2002 was traditional biomass fuels in poor
village societies. This use is not generally
considered to be sustainable and will decrease
with urbanization and development. In 2002
renewable energy was least important in
transitional economies. The graph below
(Figure 3) shows IEA predictions for renewable

energy consumption in 2030. The graph shows
that renewable energy use will have grown the
least in the fastest growing, transitional
economies, such as those of Asia.

Energy consumption and supply in
APEC developing economies

A profile of energy consumption and supply in
selected APEC developing economies reveals a
heavy reliance on fossil fuels, particularly oil
and coal. The APEC countries analysed include
large energy consumers such as China, which
consumed 568,961 ktoe in 2001 and small
consumers such as Vietnam, which consumed
13,017 ktoe in 2001. 

Figure 4 shows that the developing
countries in APEC have a high dependence on
oil for final energy consumption. An exception
is China, which is the world’s second largest
consumer of coal. Coal makes up 42 percent of
total final energy consumption in China. Coal
and gas are also used in the production of
electricity. All economies are heavily reliant on
carbon-producing fuels for energy for industry,
transport and the domestic market.

Figure 5 (page 20) shows that, on average
for the economies surveyed, coal, oil and gas
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7. Can renewable energy meet East Asia’s energy demands?

Figure 2. World Renewable Energy Consumption
by economy, 2002
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Figure 3. World Renewable Energy Consumption
by economy, 2030
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13 A paper entitled “Sustainable energy development: a challenge
for Asia and the Pacific region in the 21st century” from the
UN Economic and Social Commission for Asia and the Pacific
(Saha, 2003: 1053), analyses data from the International Energy
Agency (IEA, 2000).



account for 94 percent of primary energy
supply. For China, Malaysia and Thailand, fossil
fuel dependence is nearly 100 percent. The
Philippines, which has substantial geothermal
resources is the only economy with alternative
forms of energy making up more than 12
percent of total primary energy supply.

China, Indonesia and Mexico have high
levels of domestic energy production (see
Table 3). China is the world’s third largest energy
producer. In 2001, primary supply amounted to
790,018 ktoe, most being met by domestic
production. China was the largest producer of
coal in the world with 114.5 Gt (recoverable) of
coal reserves. China was also the world’s fifth
largest producer of oil, but still needed to import

oil and coal to meet domestic consumption. It
is now the world’s largest consumer of oil.

Indonesia also has considerable natural
energy resources including 5,370 Mt of coal
and 2,620 BCM of gas. Energy resources are
important for meeting domestic consumption
and providing export revenue. Oil provides 52
per cent of domestic primary supply, which is
supplemented by imports.

Malaysia meets 58 per cent of its primary
energy supply through gas. Gas is used for 77
percent of electricity production, with hydro
providing the remainder. Malaysia also has
substantial coal reserves of 1,483 Gt.

Chinese Taipei, the Philippines and
Thailand are energy importers with over 50
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Country Domestic production Imports Total primary supply
(ktoe) (ktoe) (ktoe)

China 763,120 26,89 790,018

Chinese Taipei 10,751 73,815 84,566

Indonesia 168,460 -74,247 94,213

Malaysia 87,486 -25,891 61,595

Mexico 231,283 -79,732 151,551

Philippines 13,196 19,530 32,727

Thailand 28,926 38,109 67,035

Vietnam 27,759 -11,322 16,437

Source:APEC, 2003, various pages.

Table 3. Source of primary energy supply in APEC developing economies

Figure 4. Profile of energy consumption in APEC developing economies by country, 2001
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percent of energy needs being met through
imports, primarily oil. Indeed, 92 percent of
Thailand’s oil requirements were met through
imports in 2001.

The Philippines’ energy consumption per
capita is 0.2 toe, one of the lowest in the
region, but it is a growing consumer. It is
primarily reliant on oil and geothermal resources.

Vietnam has low levels of energy consump-
tion. It exports energy at present. However, per
capita GDP was only US$1,965 in 2001 and
energy requirements can be expected to
increase as the economy grows. Oil provided
56.8% of primary energy supply in Vietnam in
2001. Vietnam is a net energy exporter and is
developing further capacity for gas and coal.

Outlook

According to the 2004 IEA World energy
outlook (IEA, 2004) developing countries in
Asia will contribute up to 80 per cent of world
incremental coal demand and 21 per cent for
gas between now and 2030.14 Energy demand
growth is predicted to outpace development of
domestic energy supply.

Table 4 shows that China’s total primary
energy demand is predicted to expand by 2.6
per cent annually between 2002 and 2030. The
IEA suggests that coal will remain the dominant
source of primary energy, accounting for 53
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1971 2002 2010 2030 2002-2030

Coal 192 713 904 1,354 2.3%

Oil 43 247 375 636 3.4%

Gas 3 36 59 158 5.4%

Nuclear 0 7 21 73 9.0%

Hydro 3 25 33 63 3.4%

Biomass and waste 164 216 227 236 0.3%

Other renewables 0 0 5 20 0.0%

Total 405 1,242 1,622 2,539 2.6%

Source: IEA, 2004, p. 264.

Table 4. Primary energy demand in China (Mtoe)

Figure 5. Profile of total energy supply in APEC developing economies, 2001

14 IEA, 2004, p. 262. 3
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per cent of energy supply in 2030. Increases in
oil consumption and gas will be driven by
transport and electricity demand, respectively.

Indonesia is also predicted to experience
growth in demand, at a rate of 2.7 per cent
annually between 2002 and 2030. The IEA
states that oil will continue to be the primary
energy source but that demand for coal will
grow most strongly at 4.6 per cent annually,
driven by demand for power generation.

Cost of renewables

The capital costs of renewable energy are
predicted to decrease over the next 30 years.
IEA predictions of these changes in cost are
illustrated above (Figure 6). 

According to the above estimates, only four
alternative power sources illustrated in Figure 6
are likely to decrease significantly in capital
cost within the next 30 years: these are wind,
solar (thermal/photovoltaic and PV) and tide
energy. Figure 7, below, shows ranges of
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Figure 6. Capital costs of renewable energy technologies, 2002 and 2030
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Figure 7. Electricity-generating costs of renewable energy technologies, 2002 and 2030

180

160

140

120

100

80

60

40

20

0

Wind
onshore

Wind
offshore

Hydro Geothermal Biomass Solar
thermal

Tide/wave

Cost range in 2030 Top cost bracket for gas in 2004Cost range in 2002

Source: IEA 2004: 233-6.

do
lla

rs
 (

20
00

) 
pe

r 
K

w

The Kyoto Protocol and the APEC economies



generating costs for these energy alternatives
for 2002 and 2030. The generating costs of
renewables will decline generally as a result of
falling capital costs. 

Of the above alternatives, only hydro has
potential for more than a marginal application
by 2030 – around 4,000 Twh (Table 5) –
compared with other renewable sources,
although its cost will increase as suitable sites
become more scarce. Only wind (on-shore and
off-shore) will decrease significantly in both
capital costs and generation costs by 2030. Wind
carries technical features that limit its use as a
basic source of base load power. These are:

• All wind sources require back-up capacity.
The near impossibility of predicting wind
supply over a longer period than 36 hours
means a steady supply of power is
required to support wind power.

• Wind turbines are connected to the grid at
low voltage, which adds cost to systems
control and operation. 

It is predicted wind will provide around
1,000 TWh of energy in 2030 (Table 5).

Geothermal energy and biomass were both
near competitive in generating costs in 2002
(Figure 7), although it is predicted that capital
costs will not fall much before 2030 (Figure 6).
IEA predicts that the capacity for geothermal
by 2030 to be very small, at approximately 170
TWh (Table 5). Biomass, while having a larger
potential than geothermal energy, frequently
contributes to the production of greenhouse
gases and is not always suitable as an
alternative to fossil fuels for this reason.
Tide/wave energy consumption is predicted to
reach 37 TWh in 2030, which is still a
minuscule contribution to global energy
consumption, even compared to other
renewable sources (Table 5).

Solar thermal power is projected to reach

only 21 TWh by 2030, produced almost
exclusively in OECD countries. Electricity
generation from solar photovolatics is
excessively costly – between US$350 and $600
per MWh, or eight to ten times higher than the
cost of conventional energy sources – and as
such is not included on Figure 7. The economics
of generation by solar thermal power will
improve over the projection period, but it will
not become cost-competitive in a large scale
before 2030. 

As outlined above, the consumption of
these renewable energy alternatives will be
restricted almost exclusively to poorer
developing countries (biomass, hydro) and
OECD countries (hydro, wind). Consumption in
transitional economies is predicted to be
miniscule.

The limited role for renewable energy

Renewable energy (other than nuclear energy –
not discussed here) has no prospect of
supplanting non-renewable energy as a major
source of power in Asia in the foreseeable
future.
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Energy source World

Coal 12,500

Gas 9,500

Hydro 4,248

Nuclear 3,250

Wind 929

Biomass 350

Geothermal 167

Solar 47

Tide/wave 37

Source: IEA, 2004:232.

Table 5. Forecast for world electricity generation,
2030, by energy source



There is a wide spread belief in Europe that
developing countries would eventually

adopt emission targets under the Kyoto
Protocol. Many believed this was implicit in the
Protocol itself. Developing countries point out
there is nothing in the Kyoto Protocol which
indicates any such intention nor is there an
obligation for non-Annex 1 countries to reduce
emissions.

Approaches have been made to developing
countries by representatives of the European
Union, for example during the Johannesburg
Summit on Sustainable Development in 2002,
to consider taking on targets in the future, for
example as part of the commitment parties
negotiate for targets after 2012. At the time
leading developing countries re-iterated their
position that developing countries should not
commit to reduce emissions.15

It is an option now for developing country
parties to join Annex 1 of the Kyoto Protocol
(as Argentina has) and make commitments to
reduce emissions.

Should developing countries consider
cutting emissions?

What would developing countries gain by
doing so? This question can be considered
from the global standpoint and from the
standpoint of developing countries themselves.

The global impact

It is evident that a weakness of the Kyoto
Protocol is that the regime for reducing
emissions of greenhouse gases is that it
excludes some economies that generate
significant greenhouse gas emissions. The
impact of the reductions of global levels of
greenhouse gas emissions to which parties to
Kyoto have committed will only slightly slow
down the rate of increase in global greenhouse
gas concentration.

Demand for energy in developing
economies is expected to increase strongly into
the future, increasing the share of
anthropogenically-produced greenhouse gases.
Against that scenario, the capacity of the Kyoto
regime in the medium to long term to secure
effective reduction in concentrations of
greenhouse gases in the atmosphere (and
hence its capacity to counter global warming)
will be reduced further.

Would participation in a Kyoto-style global
program by developing countries result in
effective reduction of anthropogenic
greenhouse gases? (Perhaps the more important
question is would that program contribute to a
slowing of global warming? This paper has not
sought to address that basic question here, but
does note that a number of earth scientists
consider it would not).16

Presuming that the Kyoto framework
operated as intended (there any many unknowns
about how certain provisions, such as global
emissions trading, would work), the impact of
the cuts on global CO2 concentrations currently
mandated in the Kyoto Protocol is predicted to
be indiscernible (Wigley 1998:2,286).17

There is no question that if all economies
capped emissions there would ultimately be
some reduction in anthropogenic emission of
CO2. The question is by how much and at
what cost.

What would be the economic impact on
developing countries at large if both the United
States and developing countries capped
emissions? First the global economy will grow
more slowly. When global growth slows, so
does growth in developing countries. One of
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15 At the Eighth Session of the Conference of the Parties to the
UN Framework Convention on Climate Change in 2002 the
then Indian Prime Minister Shri Atal Bihari Vajpayee said the
following: “There have been suggestions recently that a
process should commence to enhance commitments of
developing countries on mitigating climate change beyond that
included in the Convention. This suggestion is misplaced for
several reasons.”The reasons stated were developing country
emissions were relatively small, per capita incomes were low
and greenhouse gas “intensity” to purchasing power parity was
low. He concluded “Thus, the assertion that developing
countries generate GHG emissions which are unnecessary for
their economies is not based on facts.” Press Information
Bureau, Government of India,
http://pib.nic.in/archieve/lreleng/lyr2002/roct2002/30102002/r
301020023.html, accessed 19/11/2004.

16 Earth scientists consider there to be overwhelming geological
evidence that “natural variability in Earth’s climate greatly
exceeds human-induced effects” (Lamb 1995; Bluemle et al.,
2001; Gerhard et al., 2001; Gerhard, 2004) and that there is no
current technology to control that natural variability. These
scientists point to factors such as the correlation of sun
intensity cycles, orbital variations and geological elements and
find that the Earth’s climate is fundamentally beyond human
control (Hoyt and Schatten, 1997; Bond et al., 2001; Davis and
Bohling, 2001).

17 This uses the IPCC’s IS92a scenario for growth in greenhouse
gas emissions, the scenario typically used to represent
“business as usual” in IPCC reports (IPCC, 1992; 2000).

8. Should developing APEC economies cut emissions?



the most important forms of economic support
for poorer economies is growth in the world
economy.

Bjørn Lomborg demonstrates a second
effect. The Kyoto-style programs to abate
climate change are very costly. They will be at
the expense of other activities. They will
reduce financial resources, such as
development assistance, otherwise available to
assist developing countries. He makes a
general analysis of this and makes a strong
case that it is more practicable to meet the cost
of adapting to the impacts of climate change
than to meet the costs of efforts to abate levels
of greenhouse gases through measures such as
those proposed in the Kyoto Protocol.
Lomborg18 puts it directly:

Put very simplistically, the world ends up
paying for the trouble of global warming
twice over – first every year from 2050 we
pay 2 percent of GDP for cutting CO2, and
when we reach 2100 we pay 2 percent more
because of higher temperatures which are
almost unaffected by the Kyoto Protocol.

The problem of Kyoto’s cost is even more
powerful when its limited impact is considered.

The net loss of resources would be felt
most by the poorer developing countries.
Wealthier developing countries will over time
depend less and less on development
assistance to support economic growth. What
would be the direct impact on those economies
if they elected to cut global emissions?

Direct impacts

The effect of capping emissions of greenhouse
gases as proposed in Kyoto is to reduce the
consumption of energy. It achieves this by
increasing the cost of energy from fossil fuel
sources and creating a disincentive to use it.
This will not redirect energy consumption in
any significant way to new technologies
because, as has been demonstrated in the
previous chapter, no technologies are readily
available which can produce energy today at a
price which is competitive with fossil fuels.

The immediate impact of imposing caps on
emissions is to increase power costs. That is
why industrialized economies wanted global
emissions trading to accompany a program of
caps so the cost could be redistributed globally

in a way that minimized the impacts on global
growth. As noted in an earlier chapter, the
prospects of global emissions trading as
envisaged in the Kyoto Protocol are poor.

Increasing the cost of energy will inhibit
growth in developing countries. The demand
for energy among APEC developing economies
has been shown in the previous chapter. If
APEC developing economies imposed the sorts
of caps proposed in the Kyoto Protocol, this
would be at the expense of economic growth
and would run counter to strategies to raise
standards of living. The analysis by Russian
experts of the negative impact on economic
growth in Russia of accession to Kyoto
demonstrates this effect in the case of Russia
(Illarionov, 2004).

Is there risk of trade retaliation?

A number of legal and economic think tanks in
Europe have produced reports in recent years
on the feasibility of parties to the Kyoto Protocol
who had capped emissions imposing trade
restriction on products from countries which
had not.19 Are developing countries at risk of
trade retaliation if they do not cut emissions?

There is an increasing trend to impose
trade restrictions with the purpose of requiring
imported products to comply with
environmental standards in the importing
market. The European Union leads this
practice.20

Some of these restrictions will not be
permitted by WTO rules. Generally they do not
allow discrimination among imports according
to how a product is made or processed. This is
one reason why NGOs like the World Wide
Fund for Nature (WWF) and Greenpeace have
been campaigning to “green the WTO” by
calling for changing its rules so that imports
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18 Lomborg (2001: 304) uses as a guide the results of 13 models
presented to the Stanford Energy Modeling Forum.

19 Centre for International Environmental Law/World Wildlife
Fund (2001) “Towards coherent environmental and economic
governance legal and practical approaches to MEA-WTO
linkages”, Geneva: CIEL.

20 Australian APEC Study Centre (2003) European unilateralism
– Environmental trade barriers and the rising threat to prosperity
through trade, Monash University, Melbourne; Lawrence A
Kogan (2003) EU regulation, standardization and the
precautionary principle: The art of crafting a three-dimensional
trade strategy that ignores sound science, National Foreign Trade
Council Inc,Washington DC.



can be restricted unless they meet environmental
standards governing methods of production
and processing.

It is a goal of the EU in the Doha Round
negotiations in the WTO to secure new rights
to restrict trade on environmental grounds.
Pascal Lamy, the EU Trade Commissioner,
conceded during the meeting of WTO Ministers
at Cancun, Mexico in September 2003 that the
EU was isolated on this matter in the WTO.
Developing countries made clear as early as
1996 at the WTO Ministerial Meeting in
Singapore that they would not go along with
the creation of new environmental (or labor)
grounds for restricting trade.

Environmental officials in Europe and
North America point to the results of some
trade disputes in the WTO which have
permitted its imposition of trade restrictions on
the grounds that the measure supported
international efforts to protect the environment.
The case more frequently cited is known as the
“Shrimp Turtle” dispute.21 The extent to which
this ruling might be used to apply to countries
which cap emissions of greenhouse gases has
been analysed extensively.22

Mainstream legal analysts do not consider
such developments are practicable. The Kyoto
Protocol explicitly excludes developing
countries from obligations to cut emissions. As
a party to the Protocol, the EU could not argue
that developing countries were failing
international obligations to abate climate
change because they had not implemented the
provision of that Protocol.23 And if they did
decide to consider going down that path or

another like it, they would fracture the limited
global consensus about taking action to
address climate change that the Kyoto Protocol
represents.

21 United States – Import Prohibition of Certain Shrimp and
Shrimp Products, Report of the Panel, 15 May 1998,
WT/DS58/R, Report of the Appellate Body, 12 October 1998,
WT/DS58/AB/R, Recourse to Article 21.5 by Malaysia. Report
of the Panel, 15 June 2001, WT/DS58/RW;The US enacted a
ban on the importation of certain shrimp and shrimp products
that were harvested with technology that could adversely
affect sea turtles.The measure was aimed at the protection of
sea turtles. It was challenged by Malaysia, India, Pakistan and
Thailand under the WTO disputes system. The ultimate
conclusion of the proceedings was that the US was entitled to
continue to apply the ban.

22 See Duncan Brack and Kevin Gray (2003) Multilateral
environmental agreements and the WTO, Royal Institute of
International Affairs and International Institute of Sustainable
Development, September 2003, on how in light of Shrimp
Turtle, trade measures in MEAS may be justified under WTO
rules. See also Matthias Buck and Roda Verheyen (current and
former researchers at Hamburg University’s Research Unit
Environmental Law), International trade law and climate change
– a positive way forward, FES-analyse okologische marktwirtshaft,

July 2001, noting that as a result of the shrimp turtle case,
trade restrictive environmental measures can be justified
under WTO rules if agreed and negotiated multilaterally.

23 Consideration of trade restrictions against countries not party
to the Kyoto Protocol (particularly the US and Australia) is a
separate question. Some argue the Turtle Shrimp case creates
a precedent. Initiation by the EU of such action against the US
would have major implication for the WTO. While the EU
does attach a higher priority than anyone else to securing new
grounds in the WTO so trade can be generally restricted on
environmental grounds, it would fracture global efforts to
advance global trade liberalization through the WTO, a broad
trade goal the EU shares with the US, if Kyoto specific trade
measures were initiated. The Shrimp Turtle ruling also
reflected principles about when trade might be restricted that
the overwhelming majority of  WTO members would not
accept if they were considered in the WTO’s executive bodies.
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The Kyoto approach to reducing human
greenhouse emissions mandates reduction

of emissions. In the absence of alternative fuels,
stabilising emissions this way imposes vast costs
on the global economy, as shown in previous
sections. The Kyoto approach, if carried forward
with bigger targets beyond 2012, threatens great
expense to global GDP, as outlined in Section
3. Section 8 shows that renewable fuels appear
unlikely to provide fast-growing, transitional
APEC economies opportunities to reduce
emissions of greenhouse gases in the medium
term without seriously sacrificing growth.

However, these problems do not mean that
APEC developing economies are unable to
address the consequences of human-induced
climate change. Practical examples exist of
ways in which private and public parties have
acted to counter risk.

There are strategies fast-growing APEC
economies can take to reduce emissions in the
short to medium term using existing
technologies. Research programs have been
launched to develop new technologies to
manage emissions of carbon dioxide in the
longer term. Private investment is playing an
important role in furthering these initiatives.

Existing technologies

The most effective alternative renewable
technology is nuclear power. Power generators
in recent years have set this aside as an option.

It is however a practicable option and is being
reconsidered. 

Increased fuel efficiency through investment
in modern power equipment for generating
energy from fossil fuel is the most important
avenue available for reducing emissions in
APEC developing economies. Figure 8 shows
how emissions would reduce in China if power
generating systems were replaced with modern
technology in infrastructure. The potential for
new infrastructure to deliver similar gains in
fully industrialised markets is limited, by
comparison as Figure 8 shows.

Technical innovations in fuel efficiency
frequently come to developing markets through
foreign direct investment. It is in those markets
receiving the largest volumes of foreign direct
investment that fuel efficiency is increasing
most dramatically.

Research suggests that foreign direct
investment is its most important channel for
technology transfer in the developing world.
This is the case for cutting edge, commercial
technologies, including those specifically
designed to target environmental problems
(OECD, 2002). In contrast to the cumbersome
bureaucratic risk of the CDM mechanism,
transparent, rigorous and predictably-enforced
regulatory regimes are far more likely to attract
innovative technology, since they reduce the
risk for investors in bringing an asset to a
foreign market. In this way, the right regulatory
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Figure 8. Greenhouse gas emissions per dollar of output

Source: Charles River Associates.xxxix
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environment can encourage technological
advances in efficiency, driven by growth. This
path is in contrast to mandated emission targets
that raise the cost of energy.

New technologies

While efficiency will increase in fast developing
economies over the coming decades, it is certain
that the use of fossil fuels will continue for some
time in developed and developing economies
alike. The time and investments required to put
in place systems that emit much less carbon will
be large. One way to reduce CO2 emissions
from fossil fuel use during this transition is to
capture and store the CO2. Research is being
done by a number of groups to explore
opportunities for CO2 capture or “sequestration”.

Combustion remains the primary way in
which chemical energy is made available for
use by humankind. As such, advances in the
way that we perform energy conversions using
combustion can have a significant impact on
the greenhouse gas balance of the planet.
Because of its ubiquitous nature, advances in
combustion technologies can provide benefits
in many areas from home heating, to
transportation, to electrical power generation,
to industrial processing.

The Global Climate & Energy Project (GCEP)
at Stanford University is an unprecedented
research collaboration between the scientific
and engineering community and major global
companies to develop new energy technologies
for the future, providing around US$250 million
over ten years towards cutting edge research.24

Research efforts under the banner of the
GCEP are examining sequestration of CO2 in
porous systems in the Earth’s crust. Methods
now used to separate CO2 from other gases
include solvent techniques and membrane
separations. Both methods require energy input
to recover CO2 from the solvent. The project
explores more efficient, lower-cost separation
techniques that may improve the feasibility of
CO2 capture.

Potential storage locations include depleted
oil and gas reservoirs, deep unmineable coal
beds, and deep porous formations containing
salt water. Oil and gas reservoirs exist only
where there is an underground structure that
includes a seal that can retain gas and oil, and
subsequently, CO2 for long periods. Considerable

experience developed in enhanced oil-recovery
operations will be available to guide CO2

storage projects. Coal bed storage relies on
absorption of the CO2 on coal surfaces, while
storage in deep formations containing salt water
makes use of the CO2’s solubility in salt water. 

Studies of capacity for the storage of large
quantities of CO2 in the subsurface (Parsons &
Keith, 1998; Gale, 2003) suggest (still with much
uncertainty) that there is sufficient capacity to
store a significant fraction of expected CO2

emissions through 2030 and beyond.25

Conclusion

Practicable approaches to tackling the risk of
climate change must permit non-industrialised
and fast-growing economies access to affordable
energy. Growth, not stagnation, is likely to
produce technological outcomes that improve
standards of living and our capacity to deal
with risk. Investment from high technology
energy producers is a primary vehicle for
technology transfer to developing markets and
the most effective means for APEC developing
economies to reduce emissions of CO2 in the
short to medium term.

The paucity in genuine, large-scale
alternatives to fossil fuels, nuclear power
excepted, suggests that other options must be
considered for dealing with the risk of
increased concentrations on CO2. Research on
new technologies for sequestration of CO2 and
combustion is a practical long term alternative.
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24 This funding, provided by four major global companies over
ten years, represents around 15 percent of spending on
climate change programs in the World Bank GEF since its
inception in 1991.

25 The research suggests subsurface storage capacity of between
1480-6650 GtCO2, although this volumetric measure does
not indicate that injection can be undertaken at that scale.
Nonetheless, current emissions are about 24 GtCO2/yr (1
GtCO2= 1 billion metric tons of CO2) and according to the
estimates of the International Energy Agency (IEA, 2004) are
expected to rise to 38 GtCO2/yr. If the rise in emission were
roughly linear, then the total emissions would be about 1300
GtCO2 for the period from 2000 to 2030. Thus, even given
the uncertainty in the estimates, the capacity of geologic
formations to store CO2 appears to be sufficient to permit
storage at a significant scale. In order for geologic CO2

sequestration to be an effective tool in the stabilization of
atmospheric CO2 concentrations, a goal of sequestering about
3 Gt of carbon per year (~10 Gt CO2/y) must be met by mid-
century (based on current emissions predictions). Studies
suggest that such capacity could be available by mid-century.



The most tangible activity of the international
regime on climate change has been the

programs of the Global Environment Facility
(GEF) to assist developing countries to reduce
emissions of greenhouse gasses. By and large,
these have supported introduction of new forms
of renewable energy rather than encouraging
greater efficiency in combustion of fossil fuels
and use of energy. Most programs focus on
delivery of forms of power in poor economies
where energy systems are not well developed.
However, programs do not focus on reducing
emissions of CO2 in economies which are the
largest consumers of energy, such as East Asian
economies.

Provisions in the UNFCCC and the
Kyoto Protocol for technology transfer
and assistance

The United Nations Framework Convention on
Climate Change (FCCC) commits developed
country Parties to provide financial assistance,
including the transfer of environmentally sound
technologies to enable developing countries to
meet their commitments under the Convention
and to reduce anthropogenic emissions of
greenhouse gases.26 Developed countries are
committed under the Convention to assist
countries which are significantly vulnerable to
the impact of climate change (such as small
island countries), those whose economies are
highly dependent on income generated from
fossil fuels and least developed countries.27

They are also obligated to meet developing
countries’ costs of adapting to climate change.28

These commitments are reiterated in the
Kyoto Protocol, which promotes increasing the
transfer of, and access to, environmentally
sound technologies and capacity building
activities.29 The FCCC recognizes developing
country implementation of commitments under
the Convention will be related to the level of
financial assistance and technology transfer and
limited by the overriding priority of economic
and social development and poverty alleviation.30

The provision of financial assistance and
technology transfer functions through a
financial mechanism as set out in Article 11 of
the Convention.31 The Kyoto Protocol affirmed

that the financial mechanism provides financial
resources to meet the agreed full costs for
developing countries to meet their
commitments under the FCCC and resources,
including for the transfer of technology,
needed by developing countries to advance
their commitments.32

The financial mechanism is operated by the
World Bank Global Environment Facility (GEF)
with a review of the mechanism every four
years.33 Developed countries are also invited to
provide financial resources under the
Convention through bilateral, regional or
multilateral channels.34

At the seventh Conference of the Parties
(COP) to the FCCC frameworks for addressing
capacity building and technology transfer
through the financial mechanism (GEF) were
adopted.35 The framework for technology
transfer aims to enhance implementation of
Article 4(5) of the Convetion (as set out above)
through five key areas:

• Technology needs assessments;

• Technology information – establishing an
efficient information system to support
technology transfer;

• Enabling environments – identifying and
analyzing ways of facilitating technology
transfer, including removing barriers at
each stage of the process;

• Capacity building – facilitating activities to
further technology transfer including
improving knowledge in energy efficiency
and the utilization of renewable
technologies; and

28

Annex 1. Technology transfer, the GEF and assistance to
APEC developing countries

26 United Nations Framework Convention on Climate Change
(UNFCCC) 1992, Article 4 (3), (5).

27 UNFCCC 1992, Article 4 (8), (9).

28 UNFCCC 1992, Article 4 (4).

29 Kyoto Protocol to the UNFCCC,
Article 10(c) – FCCC/CP/1997/7/Add.1.

30 UNFCCC 1992, Article 4 (7).

31 UNFCCC 1992, Article 11 (3).

32 Kyoto Protocol to the UNFCCC,
Article 11 – FCCC/CP/1997/7/Add.1.

33 Decision 3/CP.4.

34 UNFCCC 1992 Article 11 (5).

35 Decisions 2, 4 and 6 /CP.7.z



• Mechanisms for technology transfer –
developing actions to increase the transfer
of and access to environmentally sound
technologies and knowledge.36

Guidance to the GEF included focusing on
least developed countries, small island states,
countries particularly vulnerable to climate
change and establishing pilot projects.37 Funds
have been set up through the financial
mechanism specifically targeting least
developed countries (LDC Fund) and
technology transfer focusing on adaptation
(Special Climate Change Fund).38 Priority areas
for assistance are: implementation of the results
of technology needs assessments; technology
information; capacity-building for technology
transfer and enabling environments.39 The
arrangements for these funds are not yet
finalized.

Assistance provided to developing
countries

The GEF provides grants to developing
countries for climate change projects as the
mandated financial mechanism under the
FCCC. The GEF receives guidance from the
COP on policy, program priorities and
eligibility criteria.

The GEF has been facilitating projects to
meet climate change objectives since 1991.
Between 1991 and April 2004, $1.63 billion has
been allocated to climate change programs.40

This is a relatively insignificant amount of
funds in development assistance terms for the
period in question. In comparison, the
provisional amount of official development
finance (including development assistance and
official aid) from OECD member economies for
one year (2002) was $62.7 billion.41 207
projects have been undertaken in the climate
change area; only 43 projects have been
completed to date.42

In 2002, the GEF allocated $127.07 million
to climate change projects, according to its role
operating the FCCC financial mechanism. The
total value of these projects after they attracted
additional funds was $951.34 million. Most
projects were either for renewable energy (42.3
percent of GEF climate change investment) or
energy efficiency (40.3 per cent of GEF climate
change investment).43

In 2003, the GEF allocated $171.66 million

to climate change projects. 53 per cent of that
was allocated to renewable energy projects and
33 per cent to energy efficiency projects. The
total cost of the projects was $1.08 billion.
Implementing agencies included the World
Bank, UNDP and UNEP. The largest projects in
terms of GEF funds allocations were a regional
project developing geothermal resources in
Europe and Central Asia ($25.7 million) and a
large-scale renewable energy development
project in Mexico ($25.35 million). However, 19
of the 23 projects had funding allocations
under $10 million.44

GEF climate change programs are
organized into four operational areas:

• Removing barriers to energy efficiency and
energy conservation;

• Promoting the adoption of renewable
energy by removing barriers and reducing
implementation costs;

• Reducing the long-term costs of low
greenhouse gas emitting technologies; and

• Supporting the development of sustainable
transport.

Between 1991 and 2003, 53 per cent of
GEF’s total investment was for renewable
energy projects and 27 per cent was for energy
efficiency projects. Nine per cent was allocated
to projects on short-term measures to reduce
greenhouse gases, 7 per cent was allocated to
enabling activities and 4 per cent went towards
sustainable transportation.45 The operational
area for sustainable transport was only
established in 2001 and the operational area for
reducing greenhouse gases does not yet have
sizable long-term programs.

Most of the projects aim for electrification
through renewable energy or promote energy
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36 Decision 4/CP.7. 7

37 Decision 6/CP.7.

38 Decision 27/CP.7 and Decision 6/CP.8.

39 Decision 5/CP.9.

40 The total value of individual projects is higher than the GEF
investment which forms only part of the project funding.

41 OECD, Statistical annex of the 2003 Development co-
operation report.

42 GEF, Program sStudy on climate change, 4 November 2004.

43 GEF Annual report 2002, p. 13.

44 GEF Annual report 2003, pp. 13, 17-18.

45 GEF Annual r4(5) of the Convention (as set out above)
through five key areas: report 2002, p. 13.



efficient products or markets. There are a
growing number of projects for productive uses
of renewable energy, including co-generation
of electricity and product development. There
has been very little focus on current use of
fossil fuels and future development of and
reliance on coal, oil and gas.

Assistance provided to APEC
economies

APEC includes major energy producers and
consumers such as China, Mexico and
Indonesia. The GEF has allocated a total of
$583.54 million in climate change programs in
APEC economies since 1991 (see Table 7).
There have also been a number of global and
regional projects. By 30 April 2004, eleven
projects had been completed.

The amount of money allocated to APEC
economies (and by the GEF generally) over
this time, is small. The largest recipients in
monetary terms are China and Mexico, with
$292.92 million and $116.78 million in GEF
investments respectively. Indonesia, which is a
major energy consumer and the world’s largest
exporter of liquefied natural gas and third
largest exporter of hard coal, has only received
$27.41 million in investments, with two projects
since 1991.

Of the 23 climate change projects funded
by the GEF in 2003, four were global/regional
and eight were in APEC economies (see Table
6 below).

In May 2004, the GEF approved a grant to
promote the increased use of photovoltaic (PV)
technology in Malaysia, including the promotion

of the newer building-integrated photovoltaic
(BIPV) technology. The aim is to increase
Malaysia’s BIPV capacity by 330 per cent and
reduce usage costs. Other current renewable
energy projects include the development of a
solar thermal plant in Mexico and a renewable
energy up-scale project in China to remove
barriers and reduce costs for the introduction
and use of hydro, wind and selected biomass
technologies.47 The $63.51 million invested in
the Philippines reflects the significant domestic
geothermal potential.

The GEF appears to being making inroads
into increasing domestic capacity for renewable
energy in APEC developing economies (from a
very low base) but the cost and market
opportunities for such technologies remain
major barriers to increasing reliance on such
technologies and reducing greenhouse gas
emissions. There does not appear to be a
successful strategy in place to significantly
reduce reliance on traditional fossil fuels in the
future as energy consumption increases. The
long-term impact may be to supplement
existing power supplies – expand renewable
energy markets but not the increasing use of
carbon dioxide emissions from consumption of
fossil fuels.

The challenge for the GEF climate change
program is to focus projects where energy
consumption is greatest and respond
accordingly to improve energy use efficiency,
environmentally sound technologies and
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Country Project GEF allocation Total cost 
(US$ millions) (US$ millions)

Chile Sustainable transport and air quality for Santiago 7.33 14.77

China End use energy efficiency 17.38 80.38

Mexico Action plan for removing barriers to the full-scale 4.74 25.35
implementation of wind power

Large-scale renewable energy development project 11.81 272.85

Peru Lima urban transport 8.28 134.28

Philippines Electric cooperative system loss reduction 12.35 62.85

Russia Removing barriers to coal mine methane recovery and utilization 3.30 8.41

Vietnam Demand-side management and energy efficiency 5.72 19.44

Table 6. GEF climate changes projects in APEC countries, 200346

46 GEF Annual report 2003, pp. 17-18. 7

47 www.gefweb.org.
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Country Project name Agency Year Total GEF  Project
approved financing Status

(US$ millions)

Chile Reduction of greenhouse gases UNDP 1993 1.70 A

Removal of barriers to rural electrification UNDP 2001 6.07 A

Sustainable transport and air quality WB 2003 7.33 F
for Santiago

15.10

China Development of coalbed methane UNDP 1991 10.00 C
resources in China

Issues and options in greenhouse gas UNDP 1992 2.00 C
emissions control

Sichuan gas transmission and  WB/UNDP 1992 11.40 C
distribution rehabilitation

Energy conservation and pollution UNDP 1995 1.00 C
control in township and village enterprises

Efficient industrial boilers WB 1996 33.56 A

Promoting methane recovery and UNDP 1996 5.31 A
utilization of mixed municipal waste

Capacity building for the rapid UNDP 1997 8.85 A
commercialization of renewable energy

Energy conservation WB 1997 22.35 A

Barrier removal for the widespread UNDP 1998 9.86 A
commercialization of energy-efficient 
CFC-free refrigerators

Renewable energy development WB 1998 35.78 A

Energy conservation and GHG emission UNDP 1999 8.00 A
reduction in Chinese township and village
enterprises, phase II

Second Beijing environment project WB 2000 25.00 A

Barrier removal for efficient lighting UNDP 2001 8.14 A
products and systems

Demonstration of fuel cell bus UNDP 2001 5.82 A
commercialization in China (phase II-part II)

Passive solar heating for rural health clinics WB 2001 0.78 A

Targeted research related to climate change UNDP 2001 1.72 A

Renewable energy scale up program WB 2001 41.57 F
(CRESP), phase I

Wind power development project UNDP/ADB 2001 12.00 C

Efficient utilization of agricultural wastes WB/ADB 2002 6.40 F

Energy conservation project, phase II WB 2002 26.00 A

End use energy efficiency project UNDP 2003 17.38 F

292.92

Indonesia Solar home systems (SHS) WB 1996 24.30 C

West Java/Jakarta environmental WB 2000 3.11 A
management project

27.41

Malaysia Industrial energy efficiency UNDP 1998 7.30 A
improvement project

Biomass-based power generation and UNDP 2001 4.03 A
co-generation in the Malaysian palm 
oil industry, phase I

11.33

Mexico High efficiency lighting pilot WB 1992 10.00 C

Renewable energy for agriculture WB 1999 8.90 A

Table 7. GEF projects in APEC developing economies (1991 to April 30, 2004)

Key: C – Closed or completed; A – Active or ongoing; F – Future project (approved but not yet started); WB – World Bank; UNDP – United Nations Development Program
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Country Project name Agency Year Total GEF  Project
approved financing Status

(US$ millions)

Mexico Hybrid solar thermal power plant WB 2000 49.70 F

Methane capture and use WB 2000 6.57 A
(landfill demonstration project)

Demonstration project of hydrogen fuel UNDP 2001 5.42 A
cell buses and associated system for 
hydrogen supply in Mexico City, phase I

Introduction of climate friendly measures WB 2002 6.10 A
in transport

Action plan for removing barriers to the UNDP 2003 4.74 A
full-scale implementation of wind power

Large scale renewable energy WB 2003 25.35 F
development project

116.78

Peru Technical assistance to the Centre for UNDP 1992 0.90 C
Energy Conservation

Photovoltaic-based rural electrification in Peru UNDP 1998 3.96 A

Renewable energy systems in the Peruvian UNDP 2001 0.75 A
Amazon Region (RESPAR)

Obtaining biofeuls and non-wood cellulose UNDP 2002 0.99 A
fiber from agricultural residues/waste

Lima urban transport WB 2003 8.28 F

14.88

Philippines Leyte-Luzon Geothermal WB 1991 30.00 C

CEPALCO distributed generation WB/IFC 1999 4.03 A
PV power plant

Metro Manila urban transport integration WB 2000 1.48 A
project – Marikina bikeways project component

Palawan new and renewable energy and UNDP 2000 0.75 A
livelihood support project

Capacity building to remove barriers to UNDP 2002 5.45 F
renewable energy development

Rural power WB/UNDP 2002 9.35 F

Electric cooperative system loss reduction project WB 2003 12.35 F

63.51

Russia Greenhouse gas reduction WB 199 3.20 C

Capacity building to reduce key barriers to UNDP 1997 3.38 A
energy efficiency in Russian residential 
buildings and heat supply

Cost effective energy efficiency measures UNDP 2003 1.00 A
in the Russian education sector

Removing barriers to coal mine methane UNDP 2003 3.30 A
recovery and utilization

Developing the legal and regulatory WB/IFC 2004 0.73 A
framework for wind power in Russia

11.61

Thailand Promotion of electricity energy efficiency WB/UNDP 1992 10.10 C

Building chiller replacement program WB 1999 2.50 A

Removal of barriers to biomass power UNDP 2000 6.83 A
generation and co-generation

19.43

Vietnam Systems efficiency improvement, WB 2002 4.85 A
equitization and renewables (SEER) 
project – renewables components

Demand-side management and energy WB 2003 5.72 A
efficiency program

10.57



renewable energy alternatives. However,
programs appear to have been concentrated in
areas where power consumption and
distribution problematic.48

Outcomes

The value of GEF funding on climate change
projects is relatively insignificant. Despite being
structured in such a way as to combine GEF
allocations with investments by other
organisations, the size and scope of projects
are not adequate to meet the aims of the
financial mechanism. Evaluating the impact of
GEF projects is similarly problematic.

From 1991 to mid-1999 the GEF approved
grants totaling $706 million for 72 energy
efficiency and renewable energy projects in 45
countries. A review of those projects in 2000
found that only eight were fully completed and
there was insufficient evidence to measure
direct or indirect impacts.49 The paper
speculated that the projects had a visible
impact by the installation of renewable energy
or energy efficiency systems but no quantified
analysis regarding emission levels or market
impacts was possible.

A review of the GEF climate change
program in November 2004 found that for the
27 closed projects in the 13 years since
inception, the estimated avoided direct and
indirect emissions amount to 224 million metric
tons carbon dioxide at an incremental cost of
US$194 million.50 Over 13 years this is a
modest result, given that global emissions of
energy-related carbon dioxide are predicted to
reach 38 billion tons annually by 2030, with
China accounting for 6.7 billion tons per year.51

According to the 2004 review, “individual
projects may be responsible for high
achievements in GHG avoidance, but have little
potential for replication or sustained barrier
removal.”52 The review found that the GEF had
been satisfactory in fulfilling its role but that
program focus and allocations have not been
maximized and have not fully addressed “the

major climate change needs, even in countries
with considerable potential for benefits.”53

The greatest progress in terms of outcomes
to date has been made in the energy efficiency
portfolio. The GEF aims for barrier removal
strategies to lead to replication of energy
efficiency measures across sectors.
Achievements have been made in energy-
efficient appliances and products in Mexico
and Poland and industrial boiler conversion in
China. Renewable energies remain more
expensive and less accessible than traditional
energy sources. The GEF has concentrated on
promoting the increased use of photovoltaic
(PV) technology with some small successes in
clinics and schools. However, PV technology
remains an unaffordable and inefficient option
for the market at large in developing countries.

The GEF has made some progress in
individual projects focusing on renewable
energy and energy-efficient products. However,
these projects are generally minimal in scope
and impact. The PV technology and other
renewable energy projects provide tangible
benefits in countries where mainstream power
systems and grid are undeveloped or areas
within those countries without access to a
power grid. There have been no major gains in
improving efficiencies in use in major energy
consumer countries. There is still very little
evidence of the effectiveness of the GEF in
terms of long-term benefits to reducing
greenhouse gas emissions and facilitating
adaptation in developing countries.

48 Such an approach could produce strategic economic benefits
where greater energy capacity is required for economic growth.

49 GEF, Promoting energy efficiency and renewable energy: GEF
climate change projects and impacts, 2000.

50 GEF, Program study on climate change, 4 November 2004, p. iii.

51 International Energy Agency (IEA), ‘In 2030, Global CO2

emissions will be 70% more than today’, www.iea.org/dbtw-
wpd/textbase/weo/papers/Weoc02.pdf, accessed 17
November 2004.

52 GEF, Program study on climate change, 4 November 2004, p. iii.

53 GEF, Program study on climate change, 4 November 2004, p. iv.
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