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Implementation of the Clean Development 
Mechanism in India
Laura Fricke

Abstract: This paper examines the implementation of the Clean Development Mecha-
nism (CDM) in India, a developing country that is also one of the world’s largest emitters 
of greenhouse gases.  India has been one of the top participants in the CDM, attracting in-
vestments with its potential for large and cheap emissions reductions, good institutional 
capacity and general investment climate.  The CDM has been criticized for relying too 
heavily on projects which reduce greenhouse gases other than carbon dioxide, although 
this situation appears to be improving in India.  Additional challenges, costs and policy 
implications are discussed briefly.

The Earth’s climate system is warming, and most 
of the observed rise in global temperature since 

the mid-20th century is “very likely” due to the green-
house gases released into the atmosphere by human 
activities (IPCC, 2007, p. 5).  Climate change is 
not only an environmental problem; it is intimately 
connected with global challenges of development, 
poverty, and disease.  International efforts to con-
trol greenhouse gas (GHG) emissions began with 
the United Nations Framework Convention on Cli-
mate Change (UNFCCC) in 1992.  The UNFCCC 
specified a goal of stabilizing GHG emissions, but 
no specific commitments.  These commitments 
were negotiated and included in the Kyoto Protocol 
in 1997.  Under the Kyoto Protocol, developed na-
tions and transitional economies are referred to as 
“Annex 1 nations” and must meet specific reduction 
goals for GHGs.  Annex 1 nations may meet their 
reduction requirements through allowance trading, 
paying for reductions in other Annex 1 nations, or 
paying for reductions in a developing nation that 
is party to the Protocol.  This last method is called 
the Clean Development Mechanism (CDM), and 
credits from CDM projects are known as certified 
emission reductions, or CERs.  This paper exam-
ines the implementation of the CDM in India, a 
developing country that is also one of the world’s 
largest and fastest-growing emitters of greenhouse 
gases.  Some criticisms of the CDM in general and 
its implementation in India in particular will also be 
evaluated.

India has a rapidly expanding population and one 
of world’s fastest growing economies.  With the 
world’s fourth largest reserves of coal as its primary 

energy source, India is now the fifth largest emitter 
of carbon dioxide.  Per capita emissions, however, 
are only one quarter of the global average and one-
nineteenth the per capita emissions of the United 
States (Germanwatch, 2007).  India’s focus is on re-
ducing poverty, strengthening the economy and in-
creasing gross domestic product, which will lead to 
further increases in greenhouse gas emissions.  Tak-
ing action to address climate change is a challenge 
because it is perceived to interfere with economic 
growth.  However, continuing global warming will 
cause serious impacts in India, including increased 
intensity of droughts and floods, decreased crop 
yields, damage to forest and coastal ecosystems, 
greater spread of diseases such as malaria, and in-
creased energy use for cooling and water pumping 
(Ernst & Young, 2007).  Efforts to limit and mitigate 
climate change must be integrated with sustainable 
development.

Experts have estimated that India has the poten-
tial to reduce its projected emissions over the next 
30 years by nearly one-quarter for less than $25 per 
ton of carbon equivalent, with a substantial portion 
available at a very low cost (Pew Center on Global 
Climate Change, 2002).  Major opportunities iden-
tified  in the Pew Center report included demand- 
and supply-side efficiency measures, fuel switching 
from coal to natural gas, afforestation, and power 
transmission improvements.  The CDM is one way 
to achieve these emissions reductions.

The goals of the Clean Development Mechanism 
are to encourage sustainable development in non-
Annex 1 nations while reducing the cost of compli-
ance for Annex 1 nations.  The basic rationale for 
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the CDM is the difference in the marginal cost of 
abatement between the host country and the Annex 
1 country (Gupta, 2003).  That is, the cost of build-
ing efficient, low GHG emitting industrial and ener-
gy facilities in the developing world would be much 
cheaper than new or modified facilities in developed 
countries.  The CDM is a market-based instrument, 
but it is not a cap and trade system because the host 
countries of CDM projects have no binding emis-
sions cap.  The CDM is also the first atmospheric 
pollutant trading program that covers multiple gas-
es and allows conversion between them.  

Figure 1 shows a diagram of the registration and 
approval process for CDM projects.  Each project 
must have a Project Design Document that explains 
how its emissions reductions will be real, addition-
al and not cause leakage.  Each project must also 
prepare a monitoring methodology.  Projects must 
be approved by the host country’s Designated Na-
tional Authority (DNA), be validated by an inde-
pendent Designated Operational Entity (DOE), and 
go through a public comment period before being 
registered by the CDM Executive Board.  After reg-

istration, a project must submit monitoring reports, 
also certified by a DOE, showing how many emis-
sion reductions have actually been generated.  The 
CDM Exective Board then issues certified emission 
reductions (CERs), which are transferable to buyers 
(Wara, 2006).  

The Designated National Authority in India is the 
National Clean Development Mechanism Author-
ity (NCDMA).  The Chairperson of the NCDMA 
is the Secretary of Environment and Forests.  The 
NCDMA meets once per month to review project 
proposals, evaluating them on the probability of 
success and the extent to which they meet sustain-
able development objectives (NCDMA, 2007).  

India has been one of the top participants in the 
CDM since its beginning, along with China, Brazil 
and Mexico.  As of November 2007, India had 287 
projects registered, with another 486 in the valida-
tion/registration process.  These 773 projects repre-
sent 29.2% of all projects in the CDM pipeline, and 
15.5% of CERs expected by 2012.  Of the CERs 
already issued, India accounts for the greatest share 
with 33.8%.  Countries that have made significant 
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Figure 1 - The CDM project cycle (based on OECD/IEA, 2004).
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investments in India’s CDM projects include the 
United Kingdom, Sweden, Germany and Japan 
(UNEP Risø Centre, 2007).

To attract investments in CDM projects, a country 
must have the potential for large and cheap emis-
sions reductions – heavy reliance on coal and plen-
ty of energy intensive and inefficient power plants 
and industries (Gupta, 2003).  Other factors in host 
country attractiveness are institutional capacity and 
general investment climate (Jung, 2005).  In Jung’s 
analysis, India, China and Brazil outranked all oth-

er countries, with high scores on all these factors.  
Point Carbon maintains an on-going rating system 
of CDM host countries based on governmental cli-
mate institutions, project status and potential, and 
investment climate.  As of October 2007, India 
had a grade of A-, attractive for CDM investments, 
where the best possible score is AAA (Point Car-
bon, 2007).

One issue that has been raised about the imple-
mentation of the CDM is that rather than creating 
low-carbon-emissions energy infrastructure in the 

Type of 
project

Definition No. of 
projects

% of 
projects

Total 
2012 

kCERs

% of 
kCERs

kCERs 
per 

project

MW 
installed

Energy 
efficiency

Domestic, 
industrial, waste 
heat or gas used 
for electricity 
generation

193 25% 80929 23% 419

HFCs HFC-23 
destruction

5 1% 78457 22% 15691

Biomass 
energy

New plant using 
biomass or existing 
ones changing 
from fossil to 
biomass, also 
biofuels

254 33% 65401 18% 257 2759

Fossil fuel 
switch

Switch from one 
fossil fuel to 
another fossil fuel 
(including new 
natural gas power 
plants)

30 4% 40858 12% 1362

Wind Wind power 142 18% 37441 11% 264 3102

Cement Projects where 
lime in the cement 
is replaced by 
other materials

21 3% 19599 6% 933

Hydro New hydro power 
plants

78 10% 18893 5% 242 1119

Biogas Projects producing 
biogas that is 
used for energy 
purposes

23 3% 4951 1% 215 53

Fugitive Recovery of CH4 
from oil wells, 
gas pipeline 
leaks, charcoal 
production

10 1% 4151 1% 415

Other 17 2% 4048 1% 238 13

Total 773 100% 354729 100% 459 7046

Table 1.  CDM projects in India - registered and awaiting registration 
(data from UNEP Risø Centre, November 2007).
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developing world, most of the largest projects have 
been non-CO2 projects, especially capture of the in-
dustrial waste gases HFC-23 and N2O.  In July 2006, 
Michael Wara of Stanford University’s Program on 
Energy and Sustainable Development reported that 
non-CO2 gases made up over 70% of the supply of 
year-2012 CERs, while CO2-based projects, includ-
ing renewable energy, energy efficiency, and cement 
process modifications accounted for only 29%.  The 
data for India as of November 2007 does not reflect 
the same imbalance.  India has five HFC-23 capture 
projects which make up 22% of the CERs, and CH4 
(methane) reduction projects account for another 
1%.  However, 76% of the projects reduce fossil 
fuel CO2 emissions (see Table 1).  India differs in 
this respect from the CDM program as a whole, in 
which currently 32% of the CERs are HFC-23 and 
N2O projects and 49% are CO2 reductions (UNEP 
Risø Centre, 2007).

HFC-23 projects appear to have been registered 
first because the technology was easily available 
and the payoff in terms of CERs was great.  HFC-23 
is produced as a byproduct of HCFC-22 manufac-
turing.  HCFC-22 is primarily used as a refrigerant 
and a feedstock for fluoroplastics.  HFC-23 is an 
extremely powerful greenhouse gas, and according 
to the rules of the CDM one ton of it is equivalent 
to 11,700 tons of CO2.  Producers in the developed 
world have already installed measures to capture 
and destroy HFC-23, but until the CDM, producers 
in the developing countries vented it all to the atmo-
sphere.  The payoff from the value of CERs is much 
greater than the cost of abatement, giving producers 
a compelling incentive to enter the CDM process 
(Wara, 2006).  In India, the mix of project types in 
terms of share of CERs is shifting from a majority 
from HFC-23 projects to more biomass, energy ef-
ficiency, fuel switching, and wind power.  This can 
be observed in the differences in projects registered 
(the earliest projects) and the total projects in the 
CDM pipeline (Figure 2).

The costs and risks associated with CDM projects 
can be significant.  Transaction costs at the project 
level include developing the emissions baseline, 
the Project Design Document and the monitoring 
plan, getting validation from a Designated Op-
erational Entity and approval from the Designated 
National Authority and the Executive Board.  Es-
timated transaction costs for each project are as 
much as $270,000 (OECD/IEA, 2004).  Most of 
these transaction costs occur before the project gen-

erates emissions credits.  This is another reason that 
smaller-scale and more capital-intensive projects 
have been slower to enter the CDM process.  Yet 
another factor causing an emphasis on low-cost and 
short-term projects is the fact that investors do not 
know what the value of credits will be after 2012, 
when the Kyoto commitment period ends.

The financial benefits of CDM and who is receiv-
ing them is still unclear.  Wara’s analysis (2006, p. 
43) is that CDM is an “extremely inefficient sub-
sidy” and developed countries are not getting their 
money’s worth. For HFC projects, for example, An-
nex 1 nations will likely pay 10 times the actual cost 
of abatement by buying CERs.  On the other hand, 
Centre for Science and Environment (CSE), an ac-
tivist group in India, accuses developed countries 
of extracting the benefits of CDM by paying lower 
prices for CERs versus the price of European carbon 
allowances (EUAs) (Gupta, 2005).  There appears 
to be a strong correlation between the prices, with 
the CERs trading about €15 lower than EUAs dur-
ing 2006 (Wara, 2006).  Wara predicted, correctly, 
that as risks and uncertainties were reduced by the 
development of CDM institutions, the CER price 
would move closer to the EUA price.  According 
to the most recent report from Point Carbon (2007, 
November 28), the price of CERs was €18.20, €5.30 
under the EUA price for the same period.

India has one of the best ratings in institutional 
capacity among CDM host countries, as document-
ed by both Jung (2005) and Point Carbon (2007).  
It has a Designated National Authority in place and 
considerable project experience.  CSE, however, 
has raised questions as to whether the NCDMA is 
seriously reviewing projects or merely issuing rou-
tine approvals.  This is beyond the scope of this 
paper; however, the India CDM web site does list 
all projects as “approved” with no information on 
how they were evaluated.  It is the responsibility 
of the DNA to prioritize projects that contribute to 
sustainability.  The NCDMA lists several sustain-
ability criteria for projects, but does not give any 
evidence of specific results.  The validity of the 
public comment process has also been questioned; 
CSE has documented several instances of apparent 
copying of sections of project documents, with the 
same comment text appearing in documents from 
different project in different regions (Gupta, 2005).  
Also, the requirement that all emission reductions 
be “additional” is a clear disincentive to local and 
national regulation.

Fricke
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The CDM process, technologies, and markets are 
evolving.  A large portion of reduction credits is-
sued so far comes from a relatively small number 
of projects, especially HFC-23 capture; however, 
the mix of project types in India is changing to in-
clude more renewable energy, biomass, and energy 
efficiency projects.  High transaction costs and the 
limited time frame of the Kyoto Protocol have led 
to preferences for cheaper initial investments with 
immediate emission reduction payoffs.  The CDM 
has succeeded in involving India in reducing green-
house gas emissions even without a reduction com-
mitment, but it will take more time for the projects 
to demonstrate real contributions to sustainable de-
velopment.  

The first compliance period for the Kyoto Pro-
tocol ends in 2012.  Negotiations for international 
agreements for the years beyond 2012 began in 

Bali, Indonesia in December 2007.   A presentation 
at the Bali conference identified biomass and ad-
vanced coal power generation technologies as the 
most promising sectors for India to reduce GHG 
emissions (Holdren, 2007).  Policies for a future 
climate treaty may include limiting the eligibility 
of HFC-23 and N20 emission reductions for trading, 
or stricter project approval standards to encourage 
renewable energy projects.  Participation by the In-
dia, China and the United States in binding com-
mitments to reduce GHG emissions will be a criti-
cal factor in the futher development of the CDM or 
other international mechanisms to control climate 
change.
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