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I

Executive Summary

Transaction costs of CDM projects consist of the cost components search costs,
negotiation costs, PDD costs, approval costs, validation costs, registration costs,
monitoring costs, verification and certification costs and costs accruing from the
adaptation fee.
During an empirical survey the author quantified transaction costs of 15 unilateral
potential CDM projects in India. For each project at least 4 components could not be
quantified. Aggregated over all projects for which data was available specific
transaction costs range from 0.06 � 0.47 $US/t CO2. This is approximately 76% to 88%
of total transaction costs of the projects.
The specific abatement costs are mainly determined by a project�s total emission
reduction. For all cost components apart from the costs accruing from the adaptation fee
a significant cost degression with rising emission reductions was observed.
The dominant share in total specific transaction costs for projects with high emission
reductions have the costs accruing from the adaptation fee (68%) which depend on a
project�s emission reduction and the CER price.
For projects with low emission reductions the major components are PDD costs (27%),
search costs (19%), costs arising from the adaptation fee (19%) and validation costs
(17%). PDD costs and validation costs depend on the projects� complexity. Search costs
depend on the requirements of the buyer.
For 7 projects total specific transaction costs have been estimated. They range from 0.07
� 0.47 $US/t CO2. Abatement costs could not be obtained for any of the projects.
However, it can be assumed that a number of the renewable energy projects (5 projects)
are viable when considering typical abatement costs of 1 � 4 $US/t CO2 for renewable
energy projects in India and the current CER prices paid (3.15 � 6.50 $US/t CO2).
In the short-term no considerable reductions in transaction costs of CDM projects in
India can be expected.
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1 Introduction

The scientific evidence mounts that the anthropogenic emissions of the so called
greenhouse gases (GHGs)1 lead to a potentially threatening change of the global climate
system for mankind (see Albritton et al. 2001). In the Kyoto Protocol (1997) the
developed countries (Annex B countries) committed themselves to reduce their GHG
emissions by 5.2% in the period from 2008 to 2012 on the basis of the emission levels
in 1990 by formulating binding emission targets for each country.

Besides Joint Implementation and Emissions Trading CDM is the third of the �Kyoto
Mechanisms� defined in the Kyoto Protocol that allow the developed countries to meet
their GHG targets in a cost-effective manner. The CDM provides for the transfer of
Certified Emission Reductions (CERs) from potentially low-cost GHG mitigation
projects in developing countries (Non-Annex I countries) to the Annex B countries
under internationally agreed rules. Annex B countries can use CERs for compliance
with their emission targets. Such projects are called CDM projects once they are
registered by the Executive Board (EB) of the CDM.

CDM projects are associated with transaction costs that hamper the cost-effectiveness of
the CDM (Michaelowa/Stronzik 2002, p. 7f.). Estimates of the magnitude of transaction
costs of CDM projects exist but empirical evidence is very scarce (see Fichtner et al.
2003, p. 259).

India is perceived to be among the most attractive Non-Annex I countries for CDM
project development (see Buen 2002, p. 3f; see Point Carbon 2003a). Reasons are the
large GHG reduction potential and the relatively strong capacity of Indian private
companies in both GHG mitigation technology and understanding of the CDM rules
(see TERI 2001, p. 12ff; see Buen 2002, p. 4).

                                           
1 Carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), hydrofluorocarbons (HFCs),

perfluorcarbons (PFCs), sulphur hexafluoride (SF6), chlorofluorocarbons (CFCs), hydrochlorofluoro-
carbons (HCFCs) and the halons. The so called indirect GHGs are the reactiv gases carbon monoxide
(CO), volatile organic compounds (VOC) and nitrogen oxides NOx (see Albritton et al. 2001).
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It is the objective of this study to empirically quantify transaction costs of potential
CDM projects in India and to conduct a preliminary assessment of the results found.
Potential sink CDM projects2 are not within the scope of this study.
The study is structured into 8 main chapters.

The following chapter 2 describes the methodology applied to empirically quantify
transaction costs of CDM projects in India.

Chapter 3 outlines the evolution of the CDM in international climate change policy, the
current state of the Kyoto Mechanisms and the rules for CDM. Additionally, it describes
the economic and institutional principles of CDM and the market for CERs.

Chapter 4 sets out with a general definition of transaction costs. Afterwards, the
definition of transaction costs of CDM projects used in this study is presented and the
impact of transaction costs on the use of the CDM illustrated. Subsequently, from the
definition of transaction costs of CDM projects transaction cost components are derived
and it is discussed on which factors they might depend on. Subsequently, preliminary
estimations of the magnitude of transaction costs are presented and their potential
implications on the viability of CDM projects are discussed. Finally, the chapter is
summarised and a survey among the parties involved in CDM project development
identified to be an appropriate means for quantification of transaction costs.

Chapter 5 outlines the aim and strategy of the empirical survey conducted among CDM
experts in India in order to quantify transaction costs of these projects in India. It also
presents the participants in the survey.

Chapter 6 presents the findings on the current situation of CDM project development in
India.

Chapter 7 briefly describes the projects for which transaction costs could be quantified
during the survey and outlines the strategy used for quantification of these costs.
Subsequently, the results are presented, the uncertainties involved in the results are

                                           
2 The internationally agreed rules for the CDM distinguish between sink projects and other CDM projects

(see UNFCCC 2001, 17/CP.7, para 11). Generally, a sink is defined as “any process, activity or
mechanism which removes a greenhouse gas, an aerosol or a precursor of a greenhouse gas from the
atmosphere” (UNFCC 1992, p. 5). Forestry projects are the only sinks eligible for the CDM (see Jung
2003, p. 1).
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highlighted and a preliminary assessment of the results is carried out. Finally, a first
discussion of the possible future development of transaction costs of CDM projects in
India is undertaken.

Chapter 8 summarises the main findings of this study and indicates potential areas for
further research.
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2 Methodology

Methodologically this study is split into two parts.
The first part is concerned with the definition of transaction costs of CDM projects and
their cost components in general. The methodological approach to define these costs
and their different components builds on the review of relevant literature on this subject
as well as on information on institutional design options for CDM projects and
developments in the current CER market. The definition partly integrates the concept of
transaction costs as defined in neo-institutional economics.

The second part deals with the methodolgy used for quantification of transaction costs
of CDM projects in India. For this purpose a survey among the parties involved in CDM
projects in India was conducted from April to August 2003. This survey consisted of a
series of personal interviews in India and the exchange of electronic questionnaires.
Quantification was carried out on a project-specific basis. The participants were asked
to directly quantify parts of transaction cost components for specific projects they were
involved in.
The participants quantified transaction costs in $US. Cost estimates from literature
quoted in this study either came in € or ₤. In this study these cost figures are transferred
into $US with the following conversion rates (see Yahoo 2003):

•  1 € = 1.1775 $US

•  1 ₤ = 1.6952 $US.

Some transaction cost components needed to be quantified by the author with other
information than costs given by the participants. In these cases the approach for
quantification is explained at the appropriate stage of this study.
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3 The Clean Development Mechanism (CDM) - From Concept to

First Projects

This chapter is structured as follows. First, section 3.1 gives a brief overview of how
CDM emerged in international climate policy as well as on its present state.
Subsequently, section 3.2 describes the rules of CDM. Afterwards, section 3.3 outlines
the economic and institutional principles. Finally, section 3.4 describes the emerging
market for CERs.

3.1 The Evolution of CDM in International Climate Policy

This section outlines how the concept of joint implementation (JI), the forerunner of
CDM, was introduced into international climate policy (3.1.1) and a �pilot phase� for
activities implemented jointly (AIJ) was established (3.1.2). Subsequently, the major
decisions of the Kyoto Protocol (1997) on the Kyoto Mechanims are outlined (3.1.3).
Finally, the most important decisions of the Marrakech Accords (2001) are presented
and its implications on the present state of the international climate policy regime and
CDM are highlighted (3.1.4).

3.1.1 The United Nations Framework Convention on Climate Change (UNFCCC)

and the Concept of Joint Implementation (JI)

In 1992, at the United Nations Conference on Environment and Development (UNCED)
in Rio de Janeiro the United Nations Framework Convention on Climate Change
(UNFCCC) was signed by 154 nations. Its ultimate objective is to achieve �the
stabilisation of greenhouse gas concentrations in the athmosphere at a level that would
prevent dangerous anthropogenic interference with the climate system� (see UNFCCC
1992, Art. 2). Even though the UNFCCC does not contain specified GHG emission
targets it is legally binding. It lays down the fundamental goals and principles to which
the signatories must adhere. The Parties to the Convention decided to negotiate the
specific obligations of the Parties in subsequent years at so called Conferences of the
Parties (COPs).
Article 4.2 of the UNFCCC lays the conceptual basis for what has been defined as
CDM in 1997. However, in 1992, the concept was named �Joint Implementation� (JI)
and was only roughly outlined in Article 4.2(a) of the UNFCCC. The article says that
Parties to the Convention that are industrialised countries and other Parties incorporated
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in Annex I3 are allowed to implement measures for limiting GHG emissions and for
conserving reservoirs and sinks “jointly with other parties” (ibid, Art 4 para 2(a)).
The main rationale for JI was the potential for a cost-effective realisation of the ultimate
objective of the UNFCCC as demanded in Article 3 of the Convention (see ibid, Art 3).
Given the variation in abatement costs from country to country4 it would be more cost-
effective for a country with high marginal abatement costs to invest in a GHG
mitigation project in a country with lower marginal abatement costs in order to reduce
GHG emissions (see Pearce 1994, p. 15). The JI concept as discussed among climate
policy experts foresaw that the investor country would receive credits for the emission
reductions achieved in the country abroad (host country) that could be used to meet
possible future GHG targets (see ibid, p. 15). Criteria for JI should be decided upon at
the first Conference of the Parties (COP1).

3.1.2 The Implementation of a Pilot Phase for Activities Implemented Jointly

(AIJ)

In the period leading to COP1 in Berlin in 1995 the Intergovernmental Negotiating
Committee (INC)5 attempted to decide on criteria and fundamental rules for JI. Due to
the diverging interests of the Parties final agreement could not be reached6. The
committee agreed on a loose set of criteria and recommended the introduction of a pilot
phase for JI to COP1 (see INC 1995, p. 23ff.). Upon this recommendation COP1
decided on the introduction of a four-year pilot phase for �Activities Implemented
Jointly� (AIJ). It provided for a mechanism based on the concept of JI among all
Parties7. However, no credits should accrue (see UNFCCC 1995, 18ff.). Deliberately,
the Parties left open which type of projects may be chosen and which criteria will apply
                                           
3 After highlighting the “common but differentiated responsibilities” (UNFCCC 1992, Art. 3.1) the

UNFCC explicitly states that the developed countries should take the lead in combating climate change
(see ibid, Art. 3.1).To that end the UNFCCC incorporates two annexes which refer to special
obligations under the UNFCCC. Annex I includes all OECD countries and countries in transition from
Central and Eastern Europe. Besides other obligations countries in Annex I should aim at reducing their
GHG emissions to 1990 emission levels until 2000. By default the other countries are refered to as
Non-Annex I countries. Annex II countries are the original 24 OECD countries and the EU. They have
the special obligation to assist developing countries in achieving the objective of the UNFCCC with
financial and technological resources.

4 For example marginal abatement costs for a given absolute emission reduction are estimated to be
significantly lower in developing countries than in industrialised countries (see Moomaw et al. 2001,
p. 256ff.).

5 The INC was established by the UN General Assembly in 1990. Its mandate was to prepare the
UNFCCC (see Schröder 2001, p. 19).

6 Especially the developing countries heavely opposed JI because they saw it “as an attempt by the
industrialised countries to buy their way out of reduction commitments” (Michaelowa 2000, p. 16ff.).
They demanded that JI should be restricted to Annex I countries.

7 By giving JI a different name JI opponents were in the position to argue that they �had not given in to
industrialised country interests� (Trexler/Kosloff 1998, p. 4).
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to AIJ projects. They wanted to gain experience and decide about JI at the end of the
pilot phase (see Trexler/Kosloff 1998, p. 4ff.).

3.1.3 The Kyoto Protocol and the Kyoto Mechanisms

In the Kyoto Protocol that was adopted at COP3 in Kyoto in 1997 the Annex B
countries8 took on legally binding emission targets. They committed themselves to
reduce a basket of six GHGs9 by in total 5.2% in the period from 2008 to 2012 (first
commitment period) compared to emission levels in 199010. The Non-Annex I countries
as well as Turkey and Belarus have not taken on any targets. The Kyoto Protocol will
come into force once 55 states which at least have to represent 55% of Annex I country
emissions from 1990 have ratified it. It allows for three distinct flexibility measures
commonly referred to as the �Kyoto Mechanisms�11 for meeting the targets12:
international emissions trading, joint implementation13 and the clean development
mechanism.
International Emissions Trading (IET) is defined in Art. 17 and allows Annex B
countries to trade their Assigned Amount Units (AAUs)14 between them in order to
achieve compliance with their targets (see UNFCCC 1997, p. 25).
Joint Implementation (JI) is defined in Art. 6 and provides for the transfer of Emission
Reduction Units (ERUs) from GHG mitigation projects from one Annex I country to
another (see ibid, p. 13f.).

                                           
8 The term refers to the Annex B of the Kyoto Protocol. It contains 38 OECD countries and countries in

transition from Central and Eastern Europe (see UNFCCC 1997, p. 32). It represents the countries of
the Annex I of the UNFCCC except for Turkey and Belarus.

9 They encompass CO2, CH4, N2O, HFCs, PFCs and SF6.
10 The targets are based on the average emissions of all six GHGs weighted by their global warming

potential.The reduction targets of each Annex B country can be found in UNFCCC (1997), p. 32.
11 The Kyoto Mechanisms are based on the concept of emissions trading. Its economic rationale is

outlined in section 3.3.1.
12 The Kyoto Protocol also provides for a fourth flexibility measure that is commonly refered to as the

�bubble� (see UNFCCC 1997, p. 11f.). It allows Annex B countries to jointly commit to a target. The
EU member states have established a bubble. However, �bubbles� do not lie within the scope of this
study and are therefore not further considered.

13 COP3 allowed credits to accrue against emission targets from two different project types that are based
on the JI concept. These project types are distinct from AIJ and are called joint implementation and
clean development mechanism. The latter came as a �Kyoto Surprise� as the developing countries until
the last night of the negotiations opposed the concept of JI in developing countries. However,
compromise between the positions of the USA and Brazil under mediation of Costa Rica led to the
aceptance of JI in developing countries under the synonym of CDM (see Michaelowa 2000, p. 27). To
make this point clear: The concept of JI in the pre-Kyoto period led to the implementation of the AIJ
pilot phase. AIJ was JI with loose criteria and without crediting. Surprisingly, before the AIJ pilot
phase was completed the JI concept re-emerged in Kyoto in the form of joint implementation and the
clean development mechanism.

14 In the Kyoto Protocol, the 5-year emission budget of each commitment period is termed Assigned
Amount. Assigned Amount Units (AAUs) are the tradable parts of this budget (see Janssen 2001,
p. 24ff.).
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The Clean Development Mechanism (CDM) is defined in Art. 12 and provides for the
transfer of Certified Emission Reductions (CERs) from GHG mitigation projects in
Non-Annex I countries to Annex I countries (see ibid, p.19ff.).
Annex B countries can use AAUs, ERUs and CERs15 for compliance in the first
commitment period16.
The Kyoto Mechanisms have not been worked out in detail at COP3 and it was up to
future climate negotiations to work out the rules and operational details.

3.1.4 The Marrakech Accords - Present State of the International Climate Policy

Regime and CDM

After problems of finding consensus on crucial issues contained in the Kyoto Protocol
final agreement could be reached at COP7 in Marrakech in 2001. The decisions taken
by COP7 are known as the Marrkech Accords. They shaped the final design of the
international climate policy regime and paved the way for ratification of the Kyoto
Protocol (see Michaelowa 2001a, p. 1). Apart from the U.S. and Australia all
industrialised countries have stated that they will ratify the Kyoto Protocol (see ibid, p.
1). The entering into force of the Kyoto Protocol depends on the ratification of Russia
which is pending. Without it the imperative threshold of 55% of the Annex I countries
GHG emissions in 1990 cannot be reached.
Concerning CDM the following general decisions have been made. The CDM fulfills
two purposes (see UNFCCC 2001, 17/CP.7). First, to assist Non-Annex I countries in
achieving sustainable development. Second, to assist Annex B countries in achieving
their emission targets.
No thresholds apply to its use17 and nuclear projects are de facto excluded18 (see
Jotzo/Michaelowa 2002, p. 180). CDM projects need to be approved from the host
country and emission reductions of CDM projects need to be additional to those that
would have occurred in the absence of the project19 (see UNFCCC 2001, -/CMP.1
(Article 12)). CERs may be generated from CDM projects starting as of the year 2000
and banked for use in future commitment periods (see ibid, -/CMP.1 (Article 12)).

                                           
15 A CER is equal to one metric tonne of CO2-equivalent. So are AAUs and ERUs (see UNFCCC 2001, -

/CMP.1 (Article 17), Annex, para 1).
16 They may also be banked for use in possible future commitment periods (see Michaelowa 2001a,

p. 26).
17 An Annex B party is allowed to use the Kyoto Mechanisms �supplemental� to domestic action

(UNFCCC 2001, 15/CP.7). However, �supplemental� is not further defined.
18 The COP recognises that the parties should “refrain” from using ERUs and CERs that are generated

from nuclear facilities (UNFCCC 2001, 17/CP.7 and 16/CP.7)
19 This criteria will be discussed in deatail in section 3.2.2.
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COP7 laid down detailed rules for CDM which allowed it to officially start (see ibid,
17/CP.7, para 1). It was also decided that 2% of the share of the CERs generated by any
CDM project should be transferred into an adaptation fund which would be used for
partly compensating the countries that are particularly vulnerable to adverse effects of
climate change for their adaptation costs (see ibid, 17/CP.7, para 15 (a)). The COP also
elected an executive board for CDM (EB) that should “supervise the CDM” (ibid,
17/CP.7, para 5). The EB has a central role in the CDM as it is responsible for the
official registration of the projects. Only upon registration a project is eligible to
generate CERs.

3.2 CDM Rules in Detail

This section explains the rules of the CDM in detail. For this purpose it is structured as
follows. First, the requirements for countries that want to take part in CDM are
presented (3.2.1). Afterwards, the concept of additionality as a major requirement for a
projects� eligibility under CDM is outlined (3.2.2). Subsequently, the procedure is
described that project developers have to follow in order to generate CERs from their
GHG mitigation projects20 (3.2.3). Finally, the latest developments with regard to the
registration of CDM projects are presented (3.2.4).

3.2.1 Participation Requirements

Participation in CDM is voluntary and countries willing to participate are required to
designate a national authority for the CDM (see ibid, -/CMP.1 (Article 12), Annex, para
29). Its role is illustrated in section 3.2.3. Non-Annex I countries can only participate in
CDM if they have ratified the Kyoto Protocol and Annex B countries can only credit
CERs if they have ratified the Kyoto Protocol and comply with specific methodological
and reporting requirements which are not further considered here (see UNFCCC 2001, -
/CMP.1 (Article 12), Annex, para 28-31).

3.2.2 The Baseline Concept and Additionality of CDM Projects

The overarching requirement for GHG mitigation projects to be eligible under the CDM
is that the GHG emission reductions for which CERs are generated are �additional�. In
the following the concept of additionality is explained.
The amount of CERs generated by a CDM project over a given period is calculated by
substracting the actual project emissions during project operation from the so called
GHG �baseline� emissions (see Janssen 2001, p. 87). A �baseline� is a counterfactual

                                           
20 In this context a project developer is an entity that is responsible for the development of the project.
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scenario for the level of emissions without the proposed project21 (see
Michaelowa/Schmitz 2003, p. 5). The concept is illustrated in figure 1.

Figure 1: The Principle of a Baseline

Source: following Michaelowa/Schmitz (2003), p. 5

In general a baseline may be expressed in absolute emission levels or in emission
factors (e.g. g CO2/kWh) (Janssen 2001, p. 90). Project emissions are usually calculated
by multiplying the activity level of the project with a corresponding emissions factor
(see Janssen 2001, p. 92). Several approaches for baseline determination have been
proposed22. The CDM rules require that a baseline has to be established on a project-
specific basis (see UNFCC 2001, -/CMP.1 (Article 12), Annex, para 45 (c)). Project
specific baselines are usually “drawn up by using project specific assumptions,
measurements, comparisons, estimates or simulations for all key parameters” (Janssen
2001, p. 89).
According to the CDM rules the baseline is expected to take into account national
legislation and the economic situation in the sector the project is realised in (see
UNFCCC 2001, -/CMP.1 (Article 12), Annex, para 45 (e)). It is also expected to rest on
                                           
21 The CDM rules state that a baseline is �the scenario that reasonably represents the […GHG

emissions…] that would occur in the absence of the proposed project activity� (see UNFCCC 2001, -
/CMP.1 (Article 12), Annex, para 44).

22 See inter alia Ellis/Bosi (1999), Kartha et al. (2002) and JIN et al. (2003).

∆emissions = CERs
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a comprehensible methodology. Project developers can choose from three approaches
for establishing the baseline methodology (see ibid, -/CMP.1 (Article 12), Annex, para
48):
(a) Current or historical emissions.
(b) Emissions of an economically attractive investment, taking into account
investment barriers.
(c) The average emissions of similar project activities undertaken in the previous
five years, in similar social, economic, environmental and technical circumstances and
whose performance is among the top 20% of their category.

The baseline of a project and the �additionality� of a potential CDM project are linked.
The CDM rules say that a project “is expected to result in a reduction […of GHG
emissions…] that is additional to any that would occur in the absence of the proposed
project activity� in order to be eligible for the CDM (ibid, -/CMP.1 (Article 12), Annex,
para 37, (d)) and that a project �is additional if […GHG emissions…] are reduced
below those that would have occurred in the absence� of the project (ibid, -/CMP.1
(Article 12), Annex, para 43). Hence, it can be concluded that additionality is assessed
on the basis of the baseline (see JIN et al. 2003, p. 136).
However, the rules do not give any guidelines on how additionality testing should be
integrated in the baseline methodology. It is not within the scope of this study to give a
detailed account of the technicalities involved in baseline determination and the debate
on the operatinalisation of additionality23.

3.2.3 The Project Cycle for CDM Projects

Before a project can generate CERs a sequence of tasks have to be performed by the
project developers, the EB and other CDM institutions. This sequence of tasks that the
projects have to pass in a chronological order is commonly refered to as the CDM
�project cycle�. It consists of the following stages: Project Design Document (PDD)
preparation, host country approval, validation, registration, monitoring, verification and
certification and issuance of CERs. The CDM project cycle and involved actors are
illustrated in figure 2 at the end of this section.

                                           
23 For an overview of different approaches to incorporate additionality testing in the baseline see JIN et al.

(2003).
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3.2.3.1 Project Design Document (PDD) Preparation

The Project Design Document (PDD)24 requires the project developer to provide the
following information to the independent third party25 that undertakes validation (see
UNFCCC 2003a):

1) Project description including the purpose of the project and a technical
description.

2) Description of the methodology used for establishing the baseline. No baseline
methodologies have been defined by the EB. A project developer willing to
obtain a validation needs to establish a new baseline methodology for each new
�project category�26 of his project if it is the first of its kind to be validated (see
UNFCCC 2001, -/CMP (Article 12), Annex, para 38). In such cases the new
baseline methodology needs to be approved by the EB before the project can be
validated27. By applying the approved methodology to the project the project
developer can finally project his baseline emissions. Once the EB approves a
methodology it is made publicly available and can be used by other project
developers for projects in the same category.
A baseline is valid for the duration of one �crediting period� (see below).

3) Statement which crediting period was selected. The crediting period determines
for which period the CDM project will generate CERs when registered. Project
developers can either choose a crediting period of ten years with no option of
renewal or a crediting period of seven years with two options of renewal as a
maximum. At each renewal the baseline needs to be re-validated (see UNFCCC
2001, -/CMP (Article 12), Annex, para 49 (a)).

                                           
24 The PDD is a standardised document that is publicly available at the EB website (see UNFCCC 2003a).
25 Independent third parties that perform validation or verification and certification of CDM projects are

refered to as Designated Operational Entities (DOEs) by the COP (see UNFCCC 2001, -/CMP (Article
12), Annex, para 27). In order to perform validation or verification and certification they need to be
accredited by the EB. Currently, no OE has been officially accredited. In the context of this study they
will also be refered to as �validator� or �verifier�.

26 �Project category� refers to the inherit characteristics of the project that will influence the baseline and
therefore need to be considered in the methodology. Primarily, the project category will be determined
by the project type.

27 The validator is required to submit the new baseline methodology along with a draft PDD to the EB for
review (see ibid, -/CMP (Article 12), Annex, para 37 (e) (ii)). The approval process should not take
longer than four months (see ibid, -/CMP (Article 12), Annex, para 37 (e) (ii)).
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4) Description of the monitoring plan. The project developer needs to give detailed
information on how data is collected and archived that is relevant for the
calculation of project emissions, emissions outside the project boundary as well
as the determination of the baseline. This information needs to be compiled in a
monitoring plan. It must also provide for collection and archiving of data
relevant for the environmental impact of the project as well as quality assurance
and control procedures for the monitoring process. As it is the case with the
project baseline, the monitoring plan needs to be derived from a monitoring
methodology applied in the context of the project. A new monitoring
methodology needs to be approved by the EB.

5) Documentation on the analysis of environmental impacts of the project. The
PDD requires either a documentation on the analysis of the environmental
impacts of the project and, if those are considered significant by the project
developer or the host country, the project developer has to carry out an
Environmental Impact Assessment (EIA) according to the procedures of the host
country (see ibid, -/CMP (Article 12), Annex, para 37 (c)).

6) Description how stakeholder comments were sought and how “due account”
was taken of the comments received (ibid, -/CMP (Article 12), Annex, appendix
B, para 2 (h)). The term �stakeholder� is defined as the “public, including
individuals, groups or communities affected, or likely to be affected” by the
proposed CDM project (see UNFCCC 2001, -/CMP (Article 12), Annex, para 1
(e)).

7) Description of calculations used to determine the emission reductions28 achieved
by the CDM project.

3.2.3.2 Host Country Approval

Another prerequisite for validation is that the project developer has received written
assurance of the host countrys� designated national authority (DNA) that the host
country participates voluntarily and that the proposed CDM project will assist the

                                           
28 Here and in the following the term �emission reduction� in the context of CDM projects will be used as

a synonym for the amount of emission reductions achieved below the project�s baseline which will
determine the CERs eventually generated by the project.



14

country in achieving sustainable development (see ibid, -/CMP (Article 12), Annex,
para 40 (a)).

3.2.3.3 Validation

Before the EB registers a CDM project it requires the validator to submit a request for
registration in form of a validation report. It states on the basis of the review of the PDD
that all requirements for a CDM project as stipulated in the CDM rules are met (e.g. that
the project is additional, that the monitoring plan is in accordance with the requirements
and that the project developer has received host country approval) (see ibid, -/CMP
(Article 12), Annex, para 35).

3.2.3.4 Registration

Registration is the official acceptance of the EB of the validated project as a registered
CDM project. Registration is the precondition for verification, certification and issuance
of the CERs. A project not accepted for registration may be re-submitted after renewed
validation (see ibid, -/CMP (Article 12), Annex, para 42). COP7 decided that the EB
should charge a registration fee as long as the COP has not determined a percentage of
CERs issued that should remain at the EB to cover its administrative expenses (see ibid,
17/CP.7, para 17). The rates of the registration fee are displayed in section 4.4.2.4.

3.2.3.5 Monitoring

Upon registration the project developer needs to implement the monitoring plan as
outlined in the PDD (see ibid, -/CMP (Article 12), Annex, para 56). Afterwards, the
project will be monitored and the resulting CERs calculated. If the project developer
wants the CERs to be verfied and certified he submits a monitoring report to the OE that
he has contracted for verfication and certification (see ibid, -/CMP (Article 12), Annex,
para 60).

3.2.3.6 Verification and Certification

Verification is the periodic independent review and ex-post determination of the
monitored emission reductions, resulting from the CDM project during the verification
period29. The OE performing validation is not allowed to be the same OE performing the
verification and certification (see UNFCCC 2001, -/CMP (Article 12), Annex, para 27
(e)). The documentation will be submitted to the EB in form of a verification report (see
ibid, -/CMP (Article 12), Annex, para 62). Certification is the written assurance by the

                                           
29 The verification period is the period between each submission of a monitoring report to the verifier.
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verifier that the CDM project achieved the emission reductions as stated in the
verification report (see ibid, -/CMP (Article 12), Annex, para 61).

3.2.3.7 Issuance of CERs

The EB will issue the CERs upon receipt of the certification report. The EB will issue
the CERs into the account of the project developer. However, it will deduct and transfer
a share of 2% of the CERs in the account of the adaptation fund30

(see ibid, -/CMP (Article 12), Annex, para 65-66).

                                           
30 The CERs will be held and transferred in electronic accounts at the so called CDM registry. (see ibid, -

/CMP (Article 12), Annex, Appendix D, para 1).
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Figure 2: The CDM Project Cycle

Source: own figure

3.2.4 Latest Developments in the Approval of Methodologies and Registration of

CDM Projects

At the 11th EB meeting in October 2003 the EB in total approved the sixth baseline and
monitoring methodology from a total of 33 proposed methodologies submitted since its
operation. (see UNFCCC 2003b, p. 2f.). These two projects are in the validation stage
and eventually will be registered by the EB. The other 27 methodologies were rejected
but may be re-submitted.
The most prominent reason for rejection of the baseline methodologies was the lack of
proof that the project activity is not the baseline scenario and therefore not additional
(see JIN 2003, p. 3). Other reasons have been lack of comprehensible data, monitoring
techniques and illustration of the methodologies (see Jotzo 2003, p. 4).
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3.3 Economic and Institutional Principles of CDM

It is the aim of this section to outline the economic and institutional principles of CDM.
These principles lay the foundation for an understanding of the impact of transaction
costs on the Kyoto Mechanisms and the definition of transaction costs of CDM projects
as used in this study. The section is organised as follows. Section 3.3.1 briefly outlines
the economic rationale for the Kyoto Mechanisms. Subsequently, section 3.3.2
introduces potential participants in CDM as well as their options and incentives for and
deterrents to participation. Finally, section 3.3.3 presents the institutional design options
for CDM projects.

3.3.1 The Economic Rationale for the Kyoto Mechanisms

The Kyoto Mechanisms are based on the theory of tradable emission permits31. The
basic rationale for emissions trading is that it allows the realisation of an emission
reduction target at minimum costs (see Montgomery 1972, p. 409). Two types of
emissions trading systems exist.
The first one is referred to as a cap-and-trade system (see Ellermann et al. 2003, p. 4).
Here at least two emitters exist that are subject to an overall emissions limit. Each
emitter will be allocated emission allowances32 which they are allowed to trade among
each other and whose sum is equivalent to the overall limit. Theory says that the
provision for trading of allowances will enable the cost-effective compliance of the
emitters with their emissions target by equalising the marginal abatement costs among
them. In this sense IET can be interpreteted as a cap-and-trade GHG emissions trading
system among Annex B countries (see Janssen 2001, p. 52).
A second type of emissions trading is the baseline-and-credit system (see Ellermann et
al. 2003, p. 4). Here emission credits33 are provided to emitters that reduce emissions
below a pre-defined baseline. Once the emission reduction has been certified these
credits can be traded. They can then be bought and used for compliance by emitters
which are subject to emission targets in order to allow for compliance at lower cost. In
this sense ERUs and CERs from JI and CDM projects respectively can be interpreted as
credits stemming from baseline-and-credit systems (see Janssen 2001, p. 52). Hence, the
Kyoto Mechanisms provide for international trading of the GHG emission permits

                                           
31 A �permit� is defined as a legal document which gives the owner the right to emit a certain amount of

certain types of pollutants (see Ellermann et al. 2003, p. 48). In the following trading of emission
permits is referred to as �emissions trading�.

32 In a cap-and-trade system emission permits are referred to as �allowances� therefore this system is also
referred to as �allowance-based trading� (see Rosenzweig et al. 2002, p. 4).

33 In a baseline-and-credit system emission permits are referred to as �credits� therefore this system is
also referred to as �credit-based trading� (see ibid, p. 4).
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AAUs, ERUs and CERs in order to allow the realisation of the internationally agreed
GHG reduction target at minimum costs by equalising the marginal abatement costs
worldwide.

3.3.2 Potential Participants in CDM – Options, Incentives and Deterrents

This section presents the potential participants in CDM and elaborates on their options
as well as on their incentives for and deterrents to participation. Potential participants
are Annex B countries34, Non-Annex I countries and the private sector (see Arts et al.
1994, p. 34ff.; see Dudek/Wiener 1996, p. 9f.; see Dutschke/Michaelowa 1998, p.
13ff.). They can choose between various forms of participation.
The initial concept of CDM as discussed among climate policy experts foresaw
investment from Annex B country governments or private companies in potential CDM
projects supplied by the host countrys� government or private companies in return for
CERs (see Janssen 2001, p. 45). This meant that the host country government or private
company would not have invested in the project. Instead it would have solely supplied
GHG mitigation projects for investment from an Annex B country participant.
Tietenberg et al. (1999) highlighted that CDM projects would not necessarily involve
investment from abroad but that Non-Annex I country participants could “already
finance projects on its own and sell credits earned” (Tietenberg et al. 1999, p. 49). In
this case participation of Annex B countries in CDM would be limited to the purchase
of CERs from Non-Annex I participants which have developed and financed the
projects on their own. In such a case Annex B country participants could buy CERs
from Non-Annex I participants either after the reduction is achieved (Direct Purchase
Agreement � DPA) or ahead of their issuance for a pre-agreed price at a certain time in
the future (Emission Reduction Purchase Agreement � ERPA). A DPA could be traded
in form of a spot, forward or option contract whereas the ERPA would necessarilly
involve a forward or option contract (see Janssen 2001, p. 34).
Table 1 sums up the options the major participants have for participation in the CDM.

                                           
34 All Annex I countries can participate in CDM. However, countries that are not part of Annex B of the

Kyoto Protocol are not considered here as they have not committed themselves to a GHG target.
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Table 1: Options for Participation in CDM

Form of ParticipationPotential Participant

Supplier Seller Investor Buyer
(ERPA)

Buyer
(DPA)

Government,
Non-Annex I Country

X X X

Government,
Annex B Country

X X X

Company,
Non-Annex I Country

X X X

Company,
Annex B Country

X X X

Source: own table

3.3.2.1 Annex B Countries

The primary incentive for Annex B countries to engage in CDM is to allow a cost-
effective realisation of its internationally agreed GHG target. The government can foster
private sector engagement in CDM by formulating targets in the context of a national or
supra-national GHG emissions trading scheme35 for (groups of) GHG emitters that are
allowed to use CERs for compliance. If nevertheless the internationally agreed target is
not reached, the country can then, as a �last-minute measure�, buy CERs via DPAs.
However, it is also conceivable that Annex B country governments want to engage in
CDM via investment, DPAs or ERPAs as long-term strategy for reaching their targets.

The usage of CDM shifts the necessary structural change in Annex B countries to future
periods36 (see Michaelowa 1997, p. 56f.). At the same time it represents an opportunity
for national industry to export technology and therefore can limit the resistance from
national industry to national climate policy (see Greiner 2000, p. 49ff.). Furthermore,
Annex B countries anticipate that CDM projects raise the awareness for climate change
issues in Non-Annex I countries and strengthen their willingness to reduce emissions in
the future (see Parikh 1994, p. 15). However, if emission reductions are achieved abroad
Annex B countries do not profit from the positive externalities the emission reduction
measure might incorporate (e.g. reduction of local pollutants) (see Kopp/Bräuer 1998,
p. 11).

                                           
35 The Annex B country could also set incentives for CERs acquisition via taxes or command and control

measures (see Michaelowa 1997, p. 21).
36 Michaelowa (1997) assumes that the pressure on OECD countries to commit to further emission

reductions in possible future commitment periods will mount (see Michaelowa 1997, p. 56)
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3.3.2.2 Non-Annex I Countries

A major incentive for Non-Annex I countries to host CDM projects is that foreign
investment in CDM projects can result in positive externalities. Generally, the host
country will welcome the transfer of capital, technology and know-how from
investments in CDM projects as well as additional job creation and a cutback in local
pollutants accompanied with it (see Kopp/Bräuer 1998, p. 10f.). However, this transfer
will not take place if the projects are financed by entities from within Non-Annex I
countries.
A Non-Annex I country could have an incentive to participate in order to gain a share
from the CERs generated by the project and sell them on the market. The form of
participation is decisive. Should Non-Annex I countries decide to solely supply
potential projects (e.g. from public enterprises) to foreign investors they will usually
gain nothing but positive externalities (see ibid. 1998, p. 9f.). However, Non-Annex I
countries could invest in projects on their own or in a partnership in order to attract
investment and/or get a share in CERs. If they choose to do so, they have to weigh the
gains from positive externalities respectively the CER value against the (share in)
project costs.
Some potential host countries have expressed their concern that CDM projects use up
�cheap� emission reduction options. They anticipate that once they have committed
themselves to an emissions target at a later date that this target can only be achieved at
higher costs (see INC 1993, p. 16f.). This is questionable because reduction options
cannot be �stored� over time due to technological progress and changes in economic
activity (see Michaelowa 2001b, p. 2).

3.3.2.3 Private Companies

Via investment in CDM projects or purchase of CERs private companies from Annex B
countries can ensure a cost-effective realisation of their emission targets37. Private
companies in Non-Annex I countries could participate in CDM as follows. They could
either supply a CDM project to a potential investor, invest in a project in co-operation
with an Annex B country investor or fully finance a project for later CER sales. When

                                           
37 So far evidence exists that private companies from Annex B countries have traded GHG emissions in

the form of Verified Emission Reductions (VERs) mainly for compliance with voluntary corporate
commitments and for gaining experience with emissions trading (see Rosenzweig et al. 2002, p. 7f.).
Very likely these VERs traded will not be eligible for emissions trading under the Kyoto Protocol as
they do not conform with its� rules (see ibid, p. 32). In the future it is well conceivable that private
companies may want to use CERs for compliance with voluntary targets. More important, some
national governments do consider integrating CDM in existing or proposed national or supra-national
emission trading schemes under which private companies face GHG reduction targets. See section
3.4.1 for an account of such schemes.
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solely supplying a project to an investor their incentive is to benefit from positive
externalities. If the company decides to invest fully (or partly) in the project it has to
weigh the gains from positive externalities and the revenue from the sale of CERs
respectively against the (share in) project costs.
Besides private companies can engage in CDM as project consultants, DOEs or brokers
that matchmake potential buyers and sellers of CERs (see inter alia Spalding-Fecher
2002, p. 8ff. and Rosenzweig et al. 2002, p. 19f.).

3.3.3 Institutional Design Options for CDM Projects

The way investments are channelled into CDM projects as well as the responsibilities
and the extent of involvement of the participants in CDM depends on the institutional
design option chosen for a CDM project. The most common design options discussed
are the bilateral, multilateral and unilateral design option (see inter alia Michaelowa
1997, p. 106ff.; Baumert/Kete/Figueres 2000, p. 3ff. and Stewart et al. 2000, p. 19ff).
The different options are briefly outlined in the following.

3.3.3.1 Bilateral

In a bilateral project architecture project suppliers and investors negotiate and decide on
the project development, project financing and sharing of costs and credits on a project-
specific basis (see Stewart et al. 2000, p. 20). Governments or companies from Annex B
countries are direct participants in the project and directly invest in the project.

3.3.3.2 Multilateral

In the multilateral project design option single investors do not directly invest in a CDM
project by themselves but deposit their money in an independent multilateral fund
which instead invests in a portfolio of projects on behalf of the investors (see
Michaelowa 1997, p. 106; see Baumert/Kete/Figueres 2000, p. 4). The fund operates as
follows. Potential project suppliers design CDM projects and compete for the fund�s
resources. The depositors receive CERs in proportion to their share in the fund.

3.3.3.3 Unilateral

In case of an unilateral design the project supplier is the project owner who designs,
implements and finances the project with his own resources (see Stewart et al. 2000, p.
22f.). He takes on all associated risks, including the risk to find a buyer willing to
engage in a DPA or ERPA. It is conceivable that potential CDM projects that start off as
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unilateral projects are later �converted� into bi- or multilateral projects38. After the
project has been implemented it cannot be converted into a bi- or multilateral project as
a direct investment in the project is not possible anymore39.
Therefore, if a governernment or private company from an Annex B country or a
multilateral fund purchases CERs via an ERPA or DPA the underlying project will still
be an unilateral project.
Figure 3 provides an overview of the different institutional project design options the
major participants can use for CDM project design. The project PG represents a CDM
project supplied by a governmentally owned company in the host country and the
project PC represents a CDM project supplied by a private company in the host country.
The arrows represent the flow of money from the investing party in exchange for
CERs40.

                                           
38 The project supplier might be interested in finding an Annex B country investor in order to minimise

the risk not to find a buyer for the CERs.
39 As long as investments in the unilateral project are still possible the unilateral project developer will be

referred to as the �project supplier�. Once the project is implemented he will be referred to as the
�seller� of CERs. Please note that this narrows down the definition of �seller� of CERs. Entities selling
CERs that they have acquired by either investing in CDM projects or purchasing them from CER
�sellers� do not fall within this definition. They are not considered in this study.

40 The exchange of CERs from unilateral projects via ERPA or DPA between the seller and the Annex B
country participant is not displayed.
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First, countries or groups of countries have set up or are in the process of setting up
national or supra-national emissions trading schemes for selected groups of emitters in
which national allowances are traded. In 2008 they can be expected to be linked to the
international GHG market under the Kyoto Protocol (see Butzengeiger et al. 2003, p.
220). Among those that may allow for the use of CERs is the Danish Emissions Trading
Scheme and the proposed EU Emissions Trading Scheme (EU-ETS) (see Rosenzweig et
al. 2002, p. 34).
Second, national governments as well as private entities have set up or are in the
process of setting up institutions that aim to purchase CERs before 2008.
This section gives an introduction to the current state of the CER market and an outlook
on the development of the CER market until 2008 (3.4.1). Finally, the findings of a
recent modelling study on the market for CERs in the first commitment period assuming
a single perfect international GHG market will be presented (3.4.2).

3.4.1 The Current Market for CERs and Future Prospects until 2008

A number of prospective buyers that aim to purchase CERs via ERPAs and already
have positioned themselves in the market will be presented (3.4.1.1). Subsequently,
available information on the current supply of CERs is given (3.4.1.2). Finally, the
future prospects of the CER market until 2008 are briefly discussed (3.4.1.3).

3.4.1.1 Current Demand for CERs

The Prototype Carbon Fund (PCF) was set up by the World Bank in 1999. It is a
closed-end fund and is scheduled to terminate in 2012. It is a public-private partnership
that consists of six governments as well as 17 private cooperations The fund has a total
buget of 180 million $US of which 105 million $US are designated for the purchase of
CERs via ERPAs42 (see de Coninck/van der Linden 2003, p. 9). The PCF CER target
price is 3.15 $US/t CO2e averaged across the portfolio (see de Gouvello/Coto 2003, p.
9). Considering the total budget this would translate into a maximum of around 33 Mt
CO2e to be purchased by the PCF.
On behalf of the Government of the Netherlands (GoN) an entity called Senter has set
up the Certified Emission Reduction Procurement Tender (CERUPT). It was launched
in 2001 in order to buy ERUs and CERs via ERPAs (see Senter 2002). From 80 offers
received Senter is about to contract CERs from 18 projects amounting to around 16 Mt
CO2e (see de Coninck/van der Linden 2003, p. 11). The prices paid for the CERs range

                                           
42 Originally, the PCF was set up to directly invest in CDM projects but at an early implementation stage

the structure has been changed. Under the new structure it is simply purchasing CERs and ERUs (see
Janssen 2001, p. 219).
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between 3.9 - 6.5 $US/t CO2e43 (see Senter 2001, p. 5). The GoN also engaged in a
contract with the Netherlands Clean Development Facility (NCDF) for purchasing 32
Mt CO2e (see de Coninck/van der Linden 2003, p. 9).
The Government of Finland (GoF) launched the Finnish JI/CDM Pilot Programme in
2003. It aims to purchase CERs from small-scale CDM projects via ERPAs. It intends
to initiate preliminary discussions with 7 project developers that have offered CERs in
the price range from 2.9 - 3.8 $US/t CO2e (see MoFA 2003a). The total amount of
CERs that the GoF wants to purchase is not publicly available.
The World Bank has recently set up the Community Development Carbon Fund
(CDCF) and the Bio Carbon Fund (BCF). The CDCF has a target capitalisation of
$US 100 million and aims to purchase CERs from small-scale projects with
�measurable sustainable development benefits� via ERPAs (see CDCF 2003, p. 1). The
fund is prepared to pay 5 - 7 $US/t CO2e. Considering the funds� budget this would
translate into around 15 to 20 Mt CO2e. The BCF targets CERs from sink projects and is
not yet operational.

3.4.1.2 Current Supply of CDM Projects

Currently, between 600 and 650 CDM project ideas exist worldwide of which around
45 may end up generating CERs (see Point Carbon 2003a, p. 5). The following two
figures have been derived from available information on 28 potential CDM projects for
all of which the PDD has been completed. An overview of the project details can be
found in appendix I. All projects are unilateral projects. For each project either PCF,
Senter or NCDF has the exclusive right to buy the CERs. In total they are expected to
lead to an exchange of CERs of around 75 Mt CO2e. Figure 4 shows the distribution of
the potential CDM projects by volume of anticipated emission reduction and host
country. The number in brackets represents the total number of potential CDM projects
in the respective host country.

                                           
43 Senter pays 6.5 $US for CERs from renewable energy projects (excl. biomass), 5.2 $US for energy-

efficiency and biomass projects and 3.9 $US for other project types (see Senter 2001, p. 5).
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Figure 4: Share in Total Volume of CERs of Selected Potential CDM Projects by
Host Country
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Source: see appendix I

It can be observed that Brazil, India and Costa Rica have so far received the most
attention from project developers. In each country 5 projects are being developed.
However, in appendix I it can be observed that the average size of the projects�
emissions reduction vary significantly. Among the three countries projects in Brazil
have very high emission reductions compared to projects in India and Costa Rica.
Figure 5 shows the project types by share in total anticipated volume of CERs. The
number in brackets represents the total number of projects of the respective type.
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Figure 5: Share in Total Volume of CERs of Selected Potential CDM Projects by
Project Type
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Among all projects hydro and wind projects followed by landfill methane and biomass
projects received the most attention when considering the number of projects carried
out. However, in appendix I it is observable that landfill methane projects generally
achieved significantly higher emission reductions than renewable energy projects. The
highest emission reductions are achieved by the fuel switch projects.
Bearing the small number of projects observed in mind one can cautiously conclude that
Brazil, India and Costa Rica have so far been perceived as attractive countries for CDM
development. Moreover, renewable energy projects received a lot of attention while fuel
switch and landfill methane projects supply large quantities of CERs.

3.4.1.3 Future Prospects of the CER Market until 2008

The Danish and Austrian Governments have announced plans to purchase CERs to
(partly) meet their Kyoto targets (see Environmental Finance 2003, p. 8). The amounts
planned to be purchased are not available.
The EU-ETS is scheduled to start in 2005. ERUs and CERs will most likely be eligible
under a number of restrictions from 2008 onwards44 (see Butzengeiger et al. 2003,

                                           
44 CERs and ERUs have not been included in the original draft of the European Commission (EC) on the

EU-ETS. The modalities of their potential inclusion have been later specified in a separate draft
directive. The final content of the directive is not yet clear (see Butzengeiger et al. 2003, p. 226f.).
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p. 226f.). If demand for CERs from the EU-ETS will come before 2008 depends on the
final version of the directive which will regulate the terms for inclusion of CDM in the
EU-ETS. The amount of demand will depend on the national allocation plans of the EU
member states which are currently under preparation (see Butzengeiger et al. 2003, p.
225). Current forward price quotes for EU allowances for 2005 as well as price
estimates from experts lie around 5.9 � 8.2 $US/t CO2  (see Tangen 2003, p. 8ff.; see
Point Carbon 2003b).
Despite the estimated CER market volumina of 220 � 2,650 Mt CO2e in 2010 it has
been recently estimated that only 3.35 Mt CO2e will have entered the market by 2005
(see Point Carbon 2003a, p. 1). This low amount is partly due to delay in the approval
process at the EB, potential risk of non-approval by the EB and possible project
implementation delay (see ibid, p. 1). Possibly more important is the fact that most of
the CERs earned from the projects might be banked for crediting in 2008 and will not
enter the free market (see ibid, p. 8). This for example might very well apply for all
CERs potentially contracted by governmental acquisition programmes such as
CERUPT.
The CER market is still characterised by a considerable level of uncertainty especially
as the Kyoto Protocol has not entered into force (see de Coninck/van der Linden 2003,
p. 21). As described the demand side is currently dominated by forerunners which are
prepared to take the risks of purchasing CERs before the entering into force of the
Kyoto Protocol. However, one can expect a higher demand to enter the market upon
Russias� ratification (see ibid, p. 21).
According to Point Carbon (2003) one can assume to see modest competition for CERs
at price levels around 3.5 � 5.9 $US/t CO2e until 2008 (see Point Carbon 2003a, p. 1).

3.4.2 The Findings of a CER Market Modelling Study for the First Commitment

Period

Jotzo and Michaelowa (2002) have estimated a single international permit price as well
as the share of the CERs in the international GHG market for the first commitment
period via a supply/demand model45 (see Jotzo/Michaelowa 2002, p. 183). They
modelled the supply and demand curves for the Kyoto Mechanisms and the domestic
abatement options on the basis of marginal cost curves for CO2

46.

                                           
45 A number of studies that estimate the market prices of the international GHG market under the

Marrakech Accords have been undertaken (see inter alia Elzen/de Moor 2001 and Grütter 2001).
However, the study done by Jotzo and Michaelowa (2002) is the most recent and is therefore presented
here. An overview of the other studies can be found in Michaelowa (2001), p. 29ff..

46 For a detailed account of the modelling method applied as well as its limitations see Jotzo/Michaelowa
(2002).
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The authors estimate that CERs will have a share of 372 Mt CO2/a in the international
GHG market at a price of 3.78 $US/t CO2  for the first commitment period (see ibid, p.
185). This translates into a 32% share of CERs in the required emission reductions from
Annex B countries relative to the business-as-usual scenario of 1169 Mt CO2/a (see
ibid, p. 184).
Jotzo and Michaelowa (2002) assume that of these 372 Mt CO2 emission reductions
from CDM projects 67 Mt CO2 will come from CDM sink projects (see ibid, p. 185).
Table 2 shows the modelled global distribution of non-sink CDM projects up to the end
of the first commitment period.

Table 2: Global Distribution of CER Supply from Non-Sink CDM Projects in the
First Commitment Period

Country/Region CER Sales (Mt CO2/a) Share of Global Supply (%)

China

India

Indonesia

Other Asian Countries

Middle East

Africa

Brazil

Other Latin American

      Countries

144

36

10

29

34

34

1.9

18

47

12

3.3

9.0

11

11

0.6

6.0

Total 305 100

Source: see Jotzo/Michaelowa (2002), p. 187

When comparing the findings of Jotzo and Michaelowa (2002) with the prices offered
by buyers in the emerging CER forward market it can be observed that they lie in the
same order of magnitude. Therefore, it can be cautiously concluded that a CER market
price between 3 � 4 $US/t CO2 for the first commitment period seems to be likely. The
findings of table 2 suggest that China and India can be expected to be the dominant
players in the supply market of CERs. Together they cover 50% of global supply.
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4 Transaction Costs of CDM Projects

This chapter starts with a general definition of transaction costs according to neo-
institutional economics (4.1). Afterwards, the role of transaction costs in environmental
externalities with special regard to climate change as an externality is highlighted (4.2).
Subsequently, transaction costs of CDM projects are defined for the purpose of this
study, their impact on the use of the CDM illustrated and a brief review of the
qualitative discussion on the magnitude of transaction costs of the different Kyoto
Mechanisms presented (4.3). Afterwards, on the basis of the definition of transaction
costs of CDM projects a compilation of transaction cost components of CDM projects is
established. Each transaction cost component is defined and it is discussed on which
factors their magnitude might depend on (4.4). Subsequently, preliminary estimates on
the magnitude of transaction costs of CDM projects are presented and their impact on
the viability of CDM projects outlined (4.5). Finally, the above sections are summarised
(4.6) and implications for the design of empirical research on the transaction costs of
CDM projects are highlighted (4.7).

4.1 Transaction Costs in Neo-Institutional Economics

Transaction costs were first discussed by Coase (1937). He introduced the term in his
economic analysis on the optimal size of an undertaking and showed that market
transactions come with costs (see Coase 1937, p. 395). Since then various definitions of
transaction costs have emerged47 of which the definition of Arrow (1969) that
transaction costs are the �running costs of an economic system� is the most general
(Arrow 1969, p. 48). Richter and Furubotn (1999) subdivides transaction costs into
market transaction costs, corporate transaction costs48 and political transaction costs (see
Richter and Furubotn 1999, p. 50ff.).
This chapter gives an introduction to the role of transaction costs in markets generally
and an overview of the categories of market transaction costs (4.1.1). The concept of
political transaction costs is also illustrated (4.1.2). Corporate transaction costs are not
further considered as they are not relevant for this study. They accrue from setting-up,
maintaining and changing a company as well as from running it (see Richter and
Furubotn 1999, p. 53f.).

                                           
47 Richter and Furubotn (1999) says that so far few efforts have been made to produce an exact empirical

definition of transaction costs (see Richter and Furubotn 1999, p. 56).
48 Translation from German expression “Unternehmenstransaktionskosten” (Richter and Furubotn 1999,

p. 49).
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4.1.1 Market Transaction Costs

Stavins (1995) has shown that transaction costs play a pivotal role in markets as their
most obvious impact is that they increase the costs to each participant of the prospective
exchange. The participants, among other activities, must find one another, need to
communicate and exchange information (see Stavins 1995, p. 134). If the participants
are economically rational transaction costs can even prevent an exchange from
happening once the transaction costs exceed a participants� benefit from the exchange
(see Coase 1960, p. 10).
Stavins (1995) defines transaction costs as the difference between the buying and the
selling price in a market49 (see Stavins 1995, p. 137). Transaction costs increase the
buyer�s cost and/or lower the supplier�s (net) price and result in a shift of the demand
and supply curves. The resulting quantity traded will be lower than it would be in the
absence of transaction costs (see ibid, p. 139). Figure 6 illustrates this. The curves S and
D represent the supply and demand in a market without transaction costs. The market
clears at a quantity of Qopt. If either or both parties to the transaction bear transaction
costs (illustrated by the adjusted curves STAC and DTAC) the quantity traded will always
be lower than Qopt

50. The shape of the curves STAC and DTAC (that e.g. varies with the
relation between transaction costs and total quantity traded) determine the specific
relation between the traded quantities Q1, Q2 and Q3.
Generally, the higher the transaction costs the lower the traded quantity and the higher
the price will be.

                                           
49 In his analytical model Stavins (1995) regards transaction costs as direct financial costs for brokerage

services (see Stavins 1995, p. 134).
50 As long as the marginal cost functions are continous over the relevant ranges (see Stavins 1995,

p. 139).
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Figure 6: Supply and Demand in the Presence of Transaction Costs
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Source: see Dudek/Wiener (1996), p. 16

Dudek and Wiener (1996) have done a compilation of market transaction cost categories
that encompasses search costs, negotiation costs, approval costs, monitoring costs,
enforcement costs and insurance costs (see Dudek/Wiener 1996, p. 15). Table 3
provides an overview of the categories used by the authors and gives examples for in
which such forms costs can accrue.

Table 3: Market Transaction Cost Categories

Cost Category Type of Costs

Search Costs - Costs of finding interested partners to the transaction

   (e.g. advertisements and brokers)

- Costs for communication (e.g. expenses for telephone and sales

   representatives)

- Costs for price information and quality control (e.g. agents)

Negotiation Costs Costs for coming to an agreement (e.g. time, visits and drafting of

contract)

Approval Costs Costs that arise when the trade must be approved by a government

agency (e.g. modifications)
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Monitoring Costs Costs to observe the transaction and to verify adherence to the terms of

contract (e.g. hiring a verification service)

Enforcement Costs Costs to insist on compliance once divergence from contract is detected

(e.g. suing the seller in court)

Insurance Costs Costs for insurance policy (e.g. for compensation in the event of loss of

the good)

Source: see Dudek/Wiener (1996), p. 15; see Richter and Furubotn (1999), p. 50ff.

4.1.2 Political Transaction Costs

Market transactions and corporate transactions take place against a well defined
political background. According to Richter and Furubotn (1999) this means that local,
national or global communities exist which are structured in a certain manner and
therefore create a distinct institutionalised framework in which such transactions take
place (see Richter and Furubotn 1999, p. 54). The establishment of such a structure
causes what Richter and Furubotn (1999) calls political transaction costs that can be
divided into the two following categories (see ibid, p. 54f.).
The first category contains the costs for establishing, maintaining and changing of such
a structure (e.g. costs for state authority, jurisdiction, armed forces and education
systems). Other authors refer to these costs as development costs (see Haddad and
Palmisano 2001, p. 442), implementation costs (see Banuri et al. 2001, p. 52) or ex-ante
transaction costs (see Woerdman 2002, p. 218).
The second category consists of the running costs of the community (e.g. running
expenditures for the jurisdiction, armed forces, etc).

4.2 The Role of Transaction Costs in Environmental Externalities with Special

Regard to Climate Change as an Externality

Anthropogenic climate change is a negative external effect caused by man-made GHG
emissions (see Markandya et al. 2001, p. 461ff.). Coase (1960) has demonstrated that in
the theoretical event of absence of transaction costs, bargaining between the polluter
and the victim of the pollution would lead to a full internalisation of the negative
external effect51 (see Coase 1960, p. 10). This means that in a theoretical world without
transaction costs climate change would occur at a socially desirable level. In reality such
bargaining between the victims of climate change and the GHG emitters would cause

                                           
51 Preconditions are the external evaluation of the environments� quality and a pareto-efficient resource

allocation (see Brockmann et al. (1999), p. 26f.)
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considerable transaction costs (e.g. through identifying all affected parties, negotiating
an agreement, monitoring the compliance) and could potentially outweigh the benefits
of such a bargain and as a result impede its� realisation (see Brockmann et al. 1999, p.
27). Dudek and Wiener (1996) say that the UNFCCC “itself functions as a mechanism
to surmount these transaction costs by fostering a multinational bargain�
(Dudek/Wiener 1996, p. 18). To put it another way and following Richter and Furubotn
(1999) one could say that the Parties to the UNFCCC take on political transaction costs
in order to create a regulatory structure for GHG emissions. Political transaction costs
are not further considered in this study.

4.3 Transaction Costs of CDM Projects

Stavins (1995) showed that generally in every emissions trading system the cost-
effective equilibrium where marginal abatement costs are equated across all emission
sources will not be achieved if transaction costs exist (see Stavins 1995, p. 138). He
stated that in every emissions trading system not the marginal abatement costs are
equalised among the sources but that the sum of marginal abatement costs and marginal
transaction costs are equilibrated (see ibid, p. 137). Therefore, the quantity of permits
traded will be lower and the permit price higher than in the theoretical situation without
transaction costs.

For the Kyoto Mechanisms transaction costs mean that their use will be lower than
without transaction costs, resulting in higher costs for the accomplishment of the
internationally agreed GHG reduction target.
Transaction costs of CDM projects so far have not been unambiguously defined. PWC
(2000) defines transaction costs of CDM projects as the costs that accrue to project
developers from the tasks to be performed in the CDM project cycle (see PWC 2000,
p. 12). In addition to this definition Michaelowa and Stronzik (2002) incorporate search
and negotiation costs that arise from bi- or multilateral CDM project development in
their definition (see Michelowa/Stronzik 2002, p. 10). Fichtner et al. (2003) subdivide
transaction costs of CDM projects into indirect costs and additional transaction costs
(see Fichtner at al. 2003, p. 3). The latter is based on the PWC definition of transaction
costs whereas the former represents the costs an investor pays for project development
abroad (e.g. costs for arranging the fuel contracts and the financing before financial
closure of the project as well as costs for consultancy services and insurance). Hence,
the authors implicitly assume that the project developer is a bi- or multilateral project
developer as they analyse the transaction costs from the point of view of an investor
from an Annex B country.
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De Gouvello and Coto (2003) define transaction costs of CDM projects as costs that
accrue from the CDM project cycle. They subdivide those costs in monetary and non-
monetary costs (see de Gouvello/Coto 2003, p. 11ff.). The former cost category
includes all the costs generated by additional services necessary to fulfill the tasks in the
project cycle and that are carried out by the project developer himself, an external
consultant or the OE. The latter cost category represents the 2% share of CERs that will
be deducted for the adaptation fund, the proposed levy for administration of the EB and
the costs from potential CERs retained by the host country52 (see ibid, p. 11).
In the context of this study transaction costs of CDM projects are defined as the sum of
costs from the tasks to be performed in the project cycle that accrue until the end of the
(last) crediting period as well as costs that accrue from search and negotiation activities
involved in uni-, bi- and multilateral projects.
This definition does not cover transaction costs of CDM projects completely due to the
rather broad definition of transaction costs in general. Consequently, this definition does
not claim to be a general definition of transaction costs of CDM projects. It merely
represents one of a number of possible approaches to apply the economic concept of
transaction costs to CDM projects53.
The impact of transaction costs on the use of the CDM is illustrated in figure 7. It
depicts transaction costs that accrue to project suppliers/sellers of CERs as an increase
in abatement costs. The lower cost curve (MCCDM) represents the aggregated marginal
abatement costs (supply of CERs) from potential CDM projects. It starts at zero costs as
it is assumed that additionality tests will exclude projects with negative costs (see
Michaelowa/Stronzik 2002, p. 8).
The demand for CERs is represented by the curve DCERs. In a world without transaction
costs CERs will be generated in the amount of Qopt for a price of Popt. With transaction
costs the aggregated marginal abatement costs of potential CDM projects is represented
by the higher costs curve (CCDM+TAC) and CERs will only be generated in the amount of
QTAC for a price of PTAC.

                                           
52 Some countries are considering to tax CERs from CDM projects developed in their country (see

Deodhar et al. 2003, p. 15).
53 It is not within the scope of this study to discuss if and in how far the cost elements contained in this

definition are transaction costs in the sense of neo-institutional economics. However, it should be noted
that a number of costs that accrue from the project cycle could also be interpreted as CDM project
development costs. However, in this study they are refered to as transaction costs of CDM projects as
done in the studies reviewed from which the definitions of transaction costs have been presented in this
section.
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Figure 7: The Impact of Transaction Costs on the Use of the CDM
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It should be noted that for reasons of simplicity the above illustration assumes that
transaction costs will be borne by the project supplier/seller. However, following the
definition of transaction costs of CDM projects used in this study they will also accrue
to the investor in a CDM project/buyer of CERs. Therefore, the quantity of CERs
generated will fall and their price rise as transaction costs increase for either the
investor/buyer or the project supplier/seller, or both.
Generally, the impact of transaction costs on the other Kyoto Mechanisms JI and IET is
the same as outlined in figure 7 in the case of CDM (see Michaelowa/Stronzik 2002, p.
8). A number of authors state that the magnitude of transaction costs among the Kyoto
Mechanisms will differ (see inter alia Grubb et al. (1999), p. 16; Michaelowa and
Stronzik (2002), p. 8 and Woerdman (2002), p. 237). This difference in transaction
costs will be an important factor determining the share of each permit type in the overall
quantity of permits traded in the international GHG market under the Kyoto Protocol
(see Michaelowa/Stronzik 2002, p. 8).
A comparison of estimates of the difference of transaction costs between the Kyoto
Mechanisms gives a mixed picture. Some authors argue that JI and CDM will likely
have higher transaction costs than IET (see inter alia Grubb et al. 1998, p. 16ff.;
Vrolijk/Grubb 2000, p. 9 and Michaelowa/Stronzik 2002, p. 24f.) while Palmisano
(1996) argues the other way around (see Palmisano 1996). One of the main arguments
for assuming higher transaction costs for JI and CDM is that they require verification of
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each generation of credits whereas allowances in IET will be automatically registered
and checked (see Grubb et al. 1998, p. 22). Although some authors quote empirical
evidence of transaction costs from both allowance trading54 and credit trading55 systems,
Woerdman (2002) just recently criticised the comparison of transaction cost figures
from the different systems on various grounds (see Woerdman 2002, p. 237ff.). He says
that it is not surprising to obtain ambiguous results from comparing transaction costs in
different markets because each market has its own typical transaction costs (see ibid, p.
237). Moreover he says that it is methodologically questionable to compare already
existing allowance trading systems with the to be implemented IET because the latter
will be different in geographical scope, sector coverage and emissions type (see ibid, p.
239). The same argument could also be valid for a comparison of transaction costs in
existing credit systems and the CDM. For the time being it should be noted that it is not
certain which transaction costs (will) accrue from the use of which Kyoto Mechanism.
However, the quoted evidence suggests that the credit based systems CDM and JI will
most likely entail higher transaction costs.

4.4 Transaction Cost Components of CDM Projects

On the basis of the definition of transaction costs of CDM projects this section aims to
present a compilation of transaction cost components.
For this purpose transaction costs, arising from the CDM project cycle are subdivided
into pre-implementation transaction costs (PITCs) and implementation transaction
costs (ITCs). Together with the market transaction costs (MTACs) these form the three
groups of transaction costs of CDM projects that will be considered in this study. These
are once again subdivided into smaller components as shown in table 4. In this table
market transaction costs are refered to according to the neo-institutional concept. The
way this concept is applied to define search and negotiation costs in the context of CDM
projects is outlined in 4.4.1. The transaction cost components accruing from the CDM
project cycle will be defined and discussed in 4.4.2 and 4.4.3 respectively. Each cost
component will again be subdivided into sub-cost components, if appropriate.

                                           
54 US lead permit trading (see Fisher at al. 1996) and US SO2 emissions trading (see Kerr/Maré 1997; see

Klaasen/Nentjes 1997; see Grubb et al. 1998).
55 US project-based mechanisms �offsets� and �netting� (see Palmisano 1996) and AIJ (see

Michaelowa/Stronzik 2002, p. 12ff.).
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Table 4: Transaction Cost Groups of CDM Projects and Their Cost Components

CDM Project Cycle Transaction CostsMarket Transaction
Costs (MTACs) Pre-Implementation

Transaction Costs (PITCs)
Implementation
Transaction Costs (ITCs)

Search Costs PDD Costs Monitoring Costs

Approval Costs Verification + Certification Costs

Validation Costs Adaptation Fee

Negotiation Costs

Registration Costs Administration Costs

Source: own table

A number of authors have recently discussed options for reducing transaction costs of
CDM projects (see inter alia EcoSecurities 2002, p. 19ff.; Michaelowa/Stronzik 2002,
p. 26f. and Fichtner et al. 2003, p. 9f.). Evidence suggests that the magnitude of
absolute transaction costs depend on factors such as project complexity and host
country (see PWC 2000, p. 19; see EcoSecurities 2002, p. 19.; see Michaelowa/Stronzik
2002, p. 11f.). The demonstration of such a dependence will be important to propose
measures for reducing transaction costs. Thus, for each cost component the factors they
might depend on are discussed56. The economic situation in the host countries will also
have an effect on a number of cost components (i.e. the different purchase power
parities). This fact will not be accounted for in the following chapters.
In January 2003, the EB adopted simplified CDM rules for small-scale projects. In
section 4.4.4 it is briefly outlined which project types are eligible for the simplified
rules and which transaction cost components are likely to be lower due to the
simplification.

4.4.1 Market Transaction Costs

Search and negotiation costs for CDM projects have been defined for bi- and
multilateral projects only (see Dudek/Wiener 1996, p. 20; see Michaelowa/Stronzik
2002, p. 10). However, the vast majority of potential CDM projects currently under
development seem to be unilateral projects as shown in section 3.4.1.2. Therefore, this
study has to close a definition gap and define search and negotiation costs for unilateral
CDM projects.

                                           
56 Please note that it is not within the scope of this study to discuss options for reducing transaction costs

of CDM projects.
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It also has to be mentioned at this stage that the compilation and definition of the sub-
cost components for search and negotiation costs are based on observations made with
unilateral projects in the current CER market. Observations of a similar kind have not
been available for bi- and multilateral projects. Therefore, the sub-cost components
identified for unilateral projects are also applied to bi- and multilateral projects in order
to allow for a preliminary definition of these components.

4.4.1.1 Search Costs

In this study search costs in the context of bi- and multilateral projects are defined as the
costs that the investor and the project supplier have to bear during their search for a
mutually advantageous project development. In the context of unilateral projects search
costs are defined as the costs that accrue to the seller and the buyer of CERs as they
seek out partners for a mutually beneficial exchange of CERs.
From the perspective of a project supplier/seller the search for an investor/buyer will
start once an idea for a CDM project is born57. The search will be concluded once a
potential buyer has expressed his interest to buy CERs or an investor has expressed his
interest to invest in the project in return for CERs.
Search costs will accrue to both parties. In the following it is distinguished between the
search costs faced by the project supplier/seller and search costs taken on by the
investor/buyer. It is assumed that the project supplier/seller faces costs for finding an
investor/buyer (4.4.1.1.1). Second, costs for finding a potential project supplier/seller
will accrue to the investor/buyer (4.4.1.1.2). In the following sections the two sub-cost
components are discussed in greater detail.

4.4.1.1.1 Costs for Finding a Potential Investor/Buyer

These costs are defined as the costs that accrue to the project supplier/seller until he and
a potential investor/buyer have expressed their mutual interest to exchange CERs/jointly
develop a potential CDM project in a Letter of Intent (LoI). Costs for finding an
investor/buyer are once again subdivided into costs that accrue from the search activity
of the project supplier/seller (4.4.1.1.1.1), costs that arise from the preparation of
documentation of the project (4.4.1.1.1.2) and costs that arise once the project
supplier/seller decides on and negotiates a LoI with the investor/buyer (4.4.1.1.1.3).

                                           
57 This does not necessarily have to be the case. Projects can be �converted� into bi- or multilateral

projects as long they are not implemented. CERs from unilateral projects can be sold via ERPAs until
the CERs will be issued for the final time and via DPAs from the first issuance onwards.
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4.4.1.1.1.1 Search Activity Costs

Search activity costs are defined as the costs that directly accrue from the search
process. They will usually arise in form of marketing costs, brokers� fees, charges for
information services and communication costs (see Dudek/Wiener 1996, p. 20). They
are typical search costs in the sense of neo-institutional economics. One can distinguish
between external and internal search activity costs (see DEA 2003, p. 2-2). The former
costs will accrue once a broker is used to market the potential project/CERs. The latter
costs accrue once the project supplier/seller markets the potential project/CERs himself.
Search activity costs can be assumed to highly depend on the institutional project design
for the following reasons. In the case of unilateral projects the external costs will
depend on the total emission reductions of the project. The ex-post emission reductions
determine the volume of CERs to be sold and brokerage fees in the GHG market usually
depend on the volume traded (see Rosenzweig et al. 2002, p. 19). Second, they depend
on maturity, size and level of standardisation of the market all of which can be assumed
to be interdependent. As the first commitment period gets closer more supply and
demand will presumably enter the CER market. In turn this can be expected to increase
the number of brokers, trading platforms and information exchanges (see Ellerman et al.
2003, p. 22). This can be guessed to eventually reduce the external search activity costs
for sellers.
Currently, some brokers are also active in matching potential CDM project partners for
bi- and multilateral projects (see Rosenzweig et al. 2003, p. 19). Information on which
factors matchmaking fees depend on is not available.
Internal search activity costs can be assumed to depend on a number of factors among
which will most likely be the available formal and informal information network from
which information on potential buyers/investors can be obtained as well as the specific
search strategy.

4.4.1.1.1.2 Project Documentation Costs

Potential buyers willing to engage in ERPAs require the project suppliers to submit a
documentation on the CDM project before a decision for a LoI is made. It can be
assumed that project suppliers that search for a potential investor will be required to
supply similar documentation to the potential investor.
The minimum documentation asked for is generally a Project Idea Note (PIN) and a
Letter of Endorsement (LoE) from the host countries government (see Senter 2001, p.
16f., see PCF 2002a; see MoFA 2003b, p. 8f.). Some buyers also require more detailed
information than provided in the PIN. For example the PCF additional to the PIN also
demands a Project Concept Note (PCN). On top of that some buyers may also require
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additional documentation to PIN, PCN and LoE (see Senter 2001, p. 17; see PCF
2003b). Therefore, project documentation costs are subdivided into the different types
of documentation that might be required by the investor/buyer before a LoI is signed.
This is illustrated further below.
Project documentation costs can be assumed to depend on two factors. First, the
documentation requirements of the investor/buyer. Second, on the institutional project
design as it can be assumed that the need for documentation will be less in the case of
unilateral projects than in the case of bi- and multilateral projects for the following
reason. It can be assumed that documentation will not be required for a DPA anymore
because the CERs are already issued. Consequently, the buyer does not need to make
sure that the project is registered, implemented and will eventually generate CERs. An
ERPA can be assumed to require more documentation if the project has not been
registered than in a case when it has been registered and CERs have already been
issued. One could assume project documentation required to be highest in case of a
potential bi- or multilateral project as direct investment is involved.

PIN Costs

The PIN is a document which usually contains general information on the project (e.g.
projects status, participants, project type, lifetime and finance) and a brief description of
the likely baseline scenario of the project and the expected GHG emission reductions
(see Senter 2001, p. 20ff; see PCF 2002a; see MoFA 2003b, 31ff.). PIN costs are
defined as the costs that arise during the preparation of the PIN. They will usually come
in the form of costs for time and resources spend for information gathering and its�
documentation.

PCN (or similar) Costs

After approval of the PIN the PCF requires a preliminary baseline study and a
description of the projects socio-economic and environmental impacts as well as a
detailed financial analysis in a so called Project Concept Note (PCN) (see PCF 2003b).
It is also conceivable that other investors/buyers might require a more advanced project
note after they have received the PIN. PCN (or similar) costs are therefore defined as
the costs that accrue for the preparation of an advanced project note (e.g. a PCN).
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LoE Costs

The LoE is a document in which a host country without an official DNA endorses the
project58. Endorsement means that it agrees in principal to give host country approval to
the project as required in the CDM rules once the DNA is in place and once it obtains
the information it requires for the approval process59 (see PCF 2002b).
LoE costs are defined as the costs that the project supplier/seller faces in order to
receive host country endorsement. Such costs can be expected to come in the form of
costs for meetings and presentations at the governmental body which has endorsement
authority. LoE costs can be assumed to depend on the specific situation in the host
country. First, they do not arise once the host country has set-up a DNA. Second, they
can be assumed to be highly sensitive to the length of the approval process as well as
transparent rules and procedures (see Deodhar et al. 2003, p. 15f.).

Additional Documentation Costs

Additional documentation costs are defined as those costs that arise from preparation of
documentation additional to PIN, PCN (or similar) and LoE. For example PCF also
requires environmental, social legal and financial due diligence to be carried out (see
PCF 2003b). Senter required the baseline of the project to be validated before signing
the LoI (see Senter 2001, p. 17).

4.4.1.1.1.3 LoI Costs

LoI costs are defined as the costs that accrue to the project supplier/seller during the
negotiation of a Letter of Intent (LoI). Evidence from the forward CER market tells that
a LoI is used between the seller and the potential buyer to express their mutual interest
in exchanging the CERs via an ERPA. The LoI stipulates that the buyer has the
exclusive right to negotiate an ERPA for the CERs from the concerned project at the
price and quantity agreed for in the LoI (see PCF 2002b).
It can be cautiously concluded that LoIs represent a risk minimisation vehicle for the
buyer. For example the PCF engages in LoIs before the potential CDM projects are
registered by the EB but it proposes to start negotiating the ERPAs only after the
respective project has been registered (see PCF 2003b). It is conceivable that LoIs with

                                           
58 At the time of writing only 17 potential host countries had reported a DNA to the UNFCCC (see

UNFCCC 2003c).
59 The host country endorsement process will give both the potential project supplier/seller and the

potential investor/buyer an early indication if the project is likely to gain host country approval once
the DNA is in place. As LoEs are currently required by potential buyers before they enter into a LoI
they can be interpreted as a requirement which lowers the risk of stranded expenses for project
evaluation in the case of non-approval of the project by the DNA.
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a similar purpose might also be signed between the project supplier and the project
investor in a potential CDM project in order to lay down the principles of a potential
future co-operation. For example the LoI may stipulate that the investor only agrees to
invest in the project once the project is registered.
It is assumed here that LoIs will not be required for a DPA as the CERs have been
issued already and the parties to the exchange will directly negotiate upon the details of
the trade. It can be assumed that if the LoI is signed for an ERPA this will involve lower
costs than in the case of a potential project co-operation as the latter might involve the
review of considerable amounts of documentation received from the potential investor
as direct investments are involved.

4.4.1.1.2 Costs for Finding a Potential Project Supplier/Seller

These costs are defined as the costs that accrue to the potential investor/buyer until he
and a potential project supplier/seller have expressed their mutual interest in a Letter of
Intent (LoI) to jointly develop a CDM project or to exchange CERs. They are
subdivided into costs that accrue from the search activity of the potential investor/buyer
(Search activity costs), costs that arise from the preparation of documentation on the
potential investor/buyer (Investor/buyer documentation costs) and the costs that arise
once the potential investor/buyer decides on and negotiates a LoI with the project
supplier/seller (LoI costs).
The same characteristics apply to the search activity costs and LoI costs incurred by the
potential investor/buyer as outlined in section 4.4.1.1.1.1 and section 4.4.1.1.1.3
respectively in the case of the project supplier/seller.
It is assumed that investor/buyer documentation costs accrue because the project
supplier/seller might require information from the investor/buyer that he deems relevant
in order to decide if he wants to engage in a LoI or not. This could for example be a
documentation on the credibility of the investor/buyer.
It is conceivable that such costs depend on the project design as it can be guessed that
documentation required by a potential project supplier for a project co-operation might
be more detailed then if the parties engage in an ERPA. In the case of a DPA they might
not be required at all if the CERs are exchanged upon payment by the buyer.

4.4.1.2 Negotiation Costs

For the purpose of this study negotiation costs in the context of bi- and multilateral
projects are defined as the costs that arise when project suppliers and potential investors
negotiate the details of their future co-operation in a CDM project on the basis of the
LoI. In case of unilateral projects negotiation costs are defined as the costs that arise
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when potential sellers and buyers negotiate the terms of the ERPA or DPA on the basis
of the LoI.
Negotiation costs will arise in form of time spent to conclude the negotiations,
communication and travel costs and possibly a fee for specialised consultants in legal or
financial matters (see Dudek and Wiener 1996, p. 20).
Negotiation costs can be assumed to depend on the institutional project design. If a bi�
and mutilateral project co-operation is negotiated the project partners will usually
discuss the detailed project design, the financing of the project, the obligations of each
participant, the sharing of costs and revenues and any other issues relevant for project
development (see ibid, p. 20). In addition, they will decide on the sharing of CERs that
will arise from the project activity. The outcome will usually be put into a legal format.
Hence, legal counsel might be sought as well (see ibid, p. 20).
The potential seller and buyer will either negotiate an ERPA or a DPA. Experience
shows that an ERPA usually stipulates the obligations of the parties (e.g. the liability
clauses, terms of delivery, price and terms of payments (see PCF 2002b; see IETA
2002, p. 5ff.). It can be assumed that once CERs are traded via a DPA the parties to the
exchange simply need to agree on quantity and price and sign a sale contract.
It can be expected that negotiation costs depend on the maturity of the market. For
example electronic trading platforms or brokers might facilitate trading of CERs on
spot, future or option markets which eliminate the need for direct negotiations between
buyer and seller. Instead they would simply need to pay a utilisation fee for an
electronic trading platform or a brokerage fee60. It can be guessed that such a level of
standardisation will not be possible for potential CDM project co-operations as face-to-
face negotiations will be required once direct investments are planned.

4.4.2 Pre-Implementation Transaction Costs

The pre-implementation transaction costs encompass the costs that accrue from the
CDM project cycle until the project is formally registered as a CDM project.

4.4.2.1 PDD Costs

In this study PDD costs are defined as those costs that accrue from the tasks that have to
be undertaken in order to complete the PDD.

                                           
60 The service delivered for such a fee might also incorporate search activity on behalf of the seller. It is

conceivable that eventually the seller will only pay a single fee to the broker for which the broker in
turn facilitates an ERPA or DPA without any additional involvement of the seller. In such a case the
seller will not face any other market transaction costs besides the fee paid to the broker. Costs for
searching for the broker are neglected in this example.
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4.4.2.1.1 Baseline Costs

These costs are defined as the costs that accrue from the determination of the baseline
methodology and/or the baseline61. As described, the baseline represents a
counterfactual situation and is based on a number of assumptions, measurements or
simulations. Choosing a combination of approach, methodology and project baseline
cannot be assumed to be a straightforward task because the project developers can be
guessed to look for a combination that allows them for the following. A minimisation of
the baseline costs while at the same time ensuring a maximum output of CERs, approval
of the baseline methodology if still required, as well as validation of the baseline by the
OE.
Baseline costs will usually come in form of costs for time and resources spend for data
gathering, analysis, processing and documentation both of the project and the projects�
environment (energy policies, economic development, etc). Experience has shown that
usually external consultants are hired to guide and assist in the determination of the
baseline (methodology) (see PWC 2000, p. 13). In such a case costs will also arise in
form of consultancy fees.
It is assumed that baseline costs depend on the complexity of the project and its�
baseline assumptions (see ibid, p. 19; DEA 2003, p. 2-1). This seems reasonable as it
can be assumed that the more variables exist that influence the baseline the more data
needs to be gathered, analysed, processed and documented. For example it can be
estimated that ceteris paribus baseline costs for a wind power project are lower than for
a methane capture project from municipal solid waste (MSW) with electricity
generation. The latter project consists of two components that lead to a reduction of
GHG emissions and will be accounted for in the baseline (captured methane emissions
and supply of electricity generated with the captured gas to the grid) (see PCF 2003c, p.
14). The former project of one component (electricity output) (see EcoSecurites 2003, p.
8).
If the project developer has chosen an initial crediting period of 7 years he can renew it
at most two times. A precondition for renewal is that a OE determines that the baseline
is still valid or has been adjusted taking into account new data. In either case costs will
accrue for the project developer in form of gathering, analysing, processing and
documenting data that influence the baseline. A fee to the OE is to be paid for re-
validation. Therefore, baseline costs will also depend on the choice of the crediting
period.

                                           
61 Costs for the baseline methodology will only accrue if a new baseline methodology needs to be

submitted to the EB for approval.
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Finally, it can be assumed that baseline costs depend on whether a baseline
methodology has been approved for a specific project category already or not. In the
former case the costs can be guessed to be lower as the methodology is readily available
and does not need to be set-up and approved.

4.4.2.1.2 Monitoring Plan Costs

These costs are defined as the costs that accrue to the project developer when he
determines the monitoring methodology and/or the monitoring plan62. Monitoring plan
costs will usually come in form of time and resources spent for data gathering, analysis,
processing and documentation. As the monitoring plan is closely linked with the
baseline a consultancy will usually assist in the setting-up of the monitoring
methodology and/or plan so that costs can also come in the form of consultancy fees. It
can be assumed that this sub-cost component does depend on the project complexity for
the same reasons as outlined in the case of baseline costs.

4.4.2.1.3 Environmental Impact Documentation Costs

These costs are defined as the costs that arise for the assessment of the environmental
impacts of the proposed CDM project and its documentation. Environmental impact
documentation (EID) costs will accrue to the project developer in form of time and
resources spent for on-site visits, data gathering and documentation. However, if the
project is regarded to have significant environmental impacts the costs may also include
fees for specialised consultants for EIAs. The costs for the EIA can be expected to
depend strongly on the procedures of the host country for EIAs. It can be assumed that
EID costs will depend on both project type and project size63. The project type will
determine the emission level of local pollutants whereas the project size will e.g.
determine the level of visual impact.

4.4.2.1.4 Stakeholder Consultation Costs

The stakeholder consultation costs are defined as the costs that arise during the process
of seeking stakeholder comments as well as the documentation on the summary of the
comments and on how the project developer took due account of the comments
received. The costs will usually come in form of time and resources spent for on-site
visits, meetings and communication. Additional costs might arise once the project

                                           
62 Costs for the monitoring methodology will only accrue if a new monitoring methodology needs to be

approved by the EB
63 Project size in this context refers to the physical characteristcis of the project such as level of

occupation of area, height of the installation, etc that have an impact on the local environment.
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developer has to negotiate with the stakeholders on the project design in order to take
due account of their comments.
The costs can be guessed to depend on both project type and size. Presumably the
number of stakeholders and their level of engagement in the stakeholder comments
process will increase the larger the project64 or the more local pollutants or other
negative effects the project might cause.

4.4.2.1.5 Other PDD Costs

There will be other costs that arise from the preparation of the PDD additional to the
ones described above. Other PDD costs encompass documentation costs for the general
description of the project and the calculation of GHG emissions of the project over the
crediting period as required in the PDD.

4.4.2.2 Approval Costs

Approval costs are defined as the costs that the project developer faces in order to
receive host country approval. Such costs will usually come in form of costs for
meetings and presentations at the DNA. It is also conceivable that the DNA might want
to charge an approval fee (see Deodhar et al. 2003, p. 15). Approval costs can be
assumed to depend on the specific situation in the host country as they are highly
sensitive to the length of the approval process, transparent rules and procedures as well
as clear approval criteria65 (see ibid, p.15ff.).

4.4.2.3 Validation Costs

Validation costs are defined as the costs that the project developer has to pay to the
validator for checking if the project meets the validation requirements. Validation costs
will usually arise in form of a fee paid to the validator.
Validation costs are expected to vary with a projects� complexity and baseline
assumptions (see PWC 2000, p. 13; see DEA 2003, p. 2-2). This seems reasonable when
considering that the effort required for validation will e.g. depend on the number of
variables that determine the baseline.

                                           
64 See footnote above.
65 As it is prerogative of the host country to confirm if a potential CDM project assists the country in

achieving sustainable development the host country will ideally have developed national criteria and
established national procedures for the evaluation and approval of projects by the DNA (see
Castro/Figueres 2002, p. 63ff.).
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4.4.2.4 Registration Costs

Registration costs are defined as the costs that the project developer has to pay to the
EB for registration of the project as long as the COP has not decided on an
administration fee for CDM projects. The EB charges the registration fee based on the
anticipated emission reduction as given in the PDD. The fee will be deducted in form of
CERs upon issuance66. Which registration fee applies to which emission reduction is
shown in table 5. Thus the registration costs rise and fall with the anticipated emission
reduction.

Table 5: Registration Fee for CDM Projects

Anticipated ER in t CO2e/a over the
Crediting Period

$US

≤ 15,000 5,000

> 15,000 and ≤ 50,000 10,000

> 50,000 and ≤ 100,000 15,000

> 100,000 and ≤ 200,000 20,000

> 200,000 30,000

Source: see UNFCCC (2003d), p. 10

4.4.3 Implementation Transaction Costs

The implementation transaction costs encompass all costs that accrue from the tasks to
be performed in the project cycle from the implementation of the CDM project up to the
end of the (last) crediting period.

4.4.3.1 Monitoring Costs

Monitoring costs are defined as the costs that arise from the implementation of the
monitoring plan, the periodic monitoring activities and the periodic submission of the
monitoring report67.
Monitoring costs can be sub-divided into initial and periodic costs. The former will
arise from the purchase and installation of monitoring equipment as well as data

                                           
66 It is not yet clear how the value of each CER at the time of issuance will be determined.
67 Please note that in order to be a transaction cost component these have to be additional to conventional

project monitoring costs. For example in the case of an electricity generation project the measurement
of electricity output if required by the grid operator should not be accounted for as transaction costs of
CDM projects.
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processing and archiving equipment that allows for monitoring, processing and
archiving of data as required in the monitoring plan. The latter costs accrue periodically.
Costs for the monitoring report for compilation of the data also arise periodically. As
the monitoring report is the basis for verification and certification it depends on the
preferences of the project developer how frequently the costs for the monitoring report
will accrue. If the project developer for example decides to get his emission reductions
verified and certified bi-annually these costs will accrue in the same intervals. PWC
(2000) assumes monitoring costs to vary slightly with project complexity (see PWC
2000, p. 13). This assumption seems to be reasonable for the same reasons as outlined
in the case of baseline costs. The periodic monitoring costs can also be assumed to
depend on the choice of the crediting period because the longer the project period the
more costs will accrue for monitoring and documentation. The magnitude of total
periodic monitoring costs over the crediting period will mainly depend on the frequency
with which the monitoring report is established (see de Gouvello and Coto 2003, p.
13ff.).

4.4.3.2 Verification and Certification Costs

Verification and certification (V+C) costs are defined as the costs that the project
developer has to pay to the verifier. V+C costs are considered as a single transaction
cost component because the project developer will usually pay a single fee to the
verifier for both verification and certification (see de Gouvello/Coto 2003, p. 19).
PWC (2000) assumes V+C costs to depend on the complexity of the project (see PWC
2000, p. 13). This line of reasoning seems realistic for the reasons outlined in the case of
the validation costs.
As it is the case with the monitoring costs the total V+C costs over a given crediting
period will mainly be determined by the frequency with which V+C is undertaken (see
de Gouvello and Coto 2003, p. 13ff.).

4.4.3.3 Adaptation Fee

Before issuance 2% of the CERs have to be transferred to the adaptation fund. The total
costs of the adaptation fee will depend on two factors. First, the total quantity of
emission reductions achieved until the end of the (last) crediting period. Second, on the
value of the CERs at the time of issuance68. The costs will accrue periodically
depending on the intervals the CERs are issued. Projects in least developed countries
are exempted from the fee. Therefore, the costs also depend on the host country.
                                           
68 The value could for example be the price agreed upon in an ERPA or the current market price for CERs

at the time of issuance.
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4.4.3.4 Administration Costs

As described the COP will decide on a percentage from the CERs to be retained by the
EB for its� administrative expenses in the future. In that case the administration costs
are defined as the costs that accrue to the project developer from the percentage of
CERs retained. They depend on the same factors as the costs from the adaptation fee.
As long as this percentage is not determined by the COP the registration fee will be
charged instead.

4.4.4 Transaction Costs of Small-Scale CDM Projects

It has been argued by a number of authors that small-scale projects will not be attractive
under the CDM due to the large transaction cost burden (see inter alia Bosi 2001, p.
8ff.; Walsh (2001), p. 4 and Michaelowa/Stronzik 2002, p. 25ff.). As a response the EB
adopted the simplified CDM rules for small-scale CDM projects69 (see UNFCCC
2003e).

Eligible for using the SSC rules are projects that fall under the three categories below:

(a) Renewable energy projects with a maximum capacity of 15 MW.

(b) Energy efficiency projects which reduce energy consumption by up to

15 GWh/a.

(c) Other projects that reduce GHG emissions and directly emit less than 15 kt of

CO2e annually.

This section briefly illustrates the mayor amendments that have been made to the CDM
rules in order to reduce transaction costs of SSC projects and which cost components
can be assumed to be lower once projects are eligible under SSC rules.
Baseline costs can estimated to be lower for SSC projects for a number of reasons. The
projects will automatically qualify for so called standardised indicative baseline
methodologies already defined by the EB according to their project category. The SSC
rules also include recommendations on which type of data should be used for
calculation of the baseline70. Project developers do not need to submit baseline
methodologies to the EB and do not need to derive the baseline by applying the baseline
methodology in the context of the project71. Hence, the calculation of the baseline will

                                           
69 In the following projects that are eligible under the simplified CDM rules will be abbreviated �SSC

CDM projects�.
70 They are available for 13 project categories (see UNFCCC 2003e).
71 Except for cases, where a methodology for a new SSC project category needs to be submitted to the EB

for approval.
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presumably require a lot less effort. It is possible that external consultants will not be
needed anymore for baseline and monitoring plan determination if the indicative
baselines and the included recommendations should prove self-explanatory.
Monitoring plan costs are also likely to be lower because the SSC rules also include
indicative simplified monitoring methodologies. They also provide recommendations on
which type of data should be monitored and therefore be included in the monitoring
plan.
EID costs can be estimated to be significantly lower for SSC projects because the SSC
rules do only require a documentation on analysis of the environmental impacts of the
project activity if required by the host country. Therefore, the costs will strongly depend
on the specific situation in the host country.

It was assumed that the Stakeholder consultation costs depend on both project type and
size as presumably the number of stakeholders and their level of engagement in the
stakeholder comments process will increase the more local pollutants the project might
cause or the larger the project72. Consequently, it can be estimated that stakeholder
consultation costs will be lower with SSC projects simply because their impact on the
stakeholders will be lower due to their smaller size.
V+C costs can be assumed to be significantly lower for SSC projects because the same
OE that performed validation is also allowed to carry out V+C. The cost savings will be
realised because the OE already knows the project well and consequently it will require
less time and resources for verification and certification (see PWC 2000, p. 16).
Finally, two things should be noted. First, the registration costs and costs that arise from
the adaptation fee will be lower for SSC projects simply because the projects will have
smaller emission reductions than non-SSC projects. The SSC rules itself have no impact
on these components. Above it has been assumed that validation and monitoring costs
will simply depend on the complexity of the project. For this reason it is suspected that
the SSC rules do not affect the validation and monitoring costs.

4.5 First Estimates for Transaction Costs of CDM Projects and Their Impacts on

the Viability of CDM Projects

A number of studies estimate the magnitude of transaction costs of non-SSC CDM
projects. Usually, the estimates are based on experiences gained by CDM consultants,

                                           
72 Project size in this context refers to the physical characteristics of the project such as level of

occupation of area, height of the installation, etc. that have an impact on the local environment.
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PCF and Senter from the interaction with project developers (see EcoSecurities 2002,
p. 19ff.; see DEA 2002, p. 2-1f.; see Michaelowa/Stronzik 2002, p. 15ff.).
Table 6 gives an overview of the estimates collected during the review of the studies.
When different cost estimates were found they are presented in form of cost ranges from
the lowest to the highest value. Values depending on the quantity of emission reductions
of the project are put in italic.

Table 6 gives a first idea of the magnitude of absolute transaction costs of potential non-
SSC CDM projects. It can be observed that the cost estimates for some components
vary significantly. When adding up the lowest (highest) absolute search and negotiation
costs one obtains the min. /max. MTACs displayed. One obtains the min./max. PITCs
and ITCs I73 when adding up the lowest (highest) figures for the PITCs and ITCs cost
components that do not depend on the projects� emission reduction. The resulting
min./max. TACs I range from 160,000 - 715,000 $US.

Michaelowa and Stronzik (2002) highlight that absolute transaction costs are not a
sufficient indicator to determine the viability of a CDM project. Instead a projects�
viability at a given CER market price is determined by the specific transaction costs
plus the specific abatement costs of the underlying project (see Michaelowa/Stronzik
2002, p. 25).
Projects with negative abatement costs will not be eligible for the CDM because they
violate the additionality criterion. Consequently, a potential CDM project in order to be
viable needs to have abatement costs larger than zero and lower than the given CER
price minus the project�s transaction costs.
Empirical data on specific transaction costs is very scarce. Michaelowa and Stronzik
(2002) have preliminarily quantified specific transaction costs for two CDM projects
which have been contracted by the PCF (see Michaelowa/Stronzik 2002, p. 17). The
findings are not presented here as they are based on a different definition of transaction
cost components then the one used in this study (see section 4.3).
In order to highlight the impact of a project�s total emission reduction on the specific
transaction costs Michaelowa and Stronzik (2002) have applied absolute cost estimates
to different project types and their generic range of emission reductions over a crediting
period of ten years (see Michaelowa/Stronzik 2002, p. 25).

                                           
73 The symbol �I� indicates that this is only a part of the total PITCs and ITCs because the registration

costs and the costs arising from the adaptation fee have not been accounted for.
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Those emission reduction ranges have been used in this study in order to calculate min.
specific transaction costs on the basis of the min. transaction costs quantified in table
674. The results are displayed in table 7. They have been calculated as follows.
The min. MTACs, PITCs and ITCs I are taken from table 6. It has been assumed that
they accrue to all project types in the same magnitude. In order to calculate the total
min. PITCs and ITCs, the registration costs and the costs accruing from the adaptation
fee have been added. As these depend on the total emission reduction they have been
calculated for each project type and its� generic emission reduction seperately.
Registration costs were taken from table 5. The costs arising from the adaptation fee
have been calculated by multiplying the total amount of emission reduction with the the
adaptation fee of 2%. The resulting value is the amount of CERs that will be deducted
until the end of the crediting period. The value has been multiplied with an assumed
CER price of 3.78 $US75. The resulting figure represents the total loss in CER revenue
due to the adaptation fee76. Specific transaction costs have been calculated by dividing
the absolute cost figures by the anticipated total emission reduction.

                                           
74 The figures from Michaelowa and Stronzik (2002) are not quoted in this study as their definition of

transaction costs is different to that used in this study and as they do not account for all cost
components defined in this study.

75 The assumed price represents the modelled permit price in the international GHG market under the
Kyoto Protocol for the first commitment period as given in section 3.4.2.

76 Please note that during this exercise the costs have not been discounted to the NPV. The reason is that
estimation on when costs will accrue would be arbitrary (e.g. in which intervals V+C will take place).



54

Table 6: Estimates for Absolute Transaction Costs of Potential Non-SSC CDM
Projects by Cost Component

TACs $US1) (% of CERs)

Search Costs 18,000MTACs

Negotiation Costs2) 29, - 471,000

3-15% of

CERs3)

Baseline Costs

Monitoring Plan Costs

20, - 25,000

8, - 18,000

Approval Costs 47,000

Validation Costs 6, - 34,000

PITCs

Registration Costs 5, - 30,000

Monitoring Costs 12,000

V+C Costs 4, - 18,000 per turn

ITCs

Adaptation Costs 2% of CERs

Min./Max. MTACs4) 47,000 489,000

Min./Max. PITCs + ITCs I5) 113,000 226,000

Min./Max. TACs I 160,000 715,000
1) Cost estimates were available in € and ₤. The converted costs in $US have been rounded off to the nearest multiple

of 1000.

2) Besides the definition used in this study, the absolute negotiation cost range given by Michaelowa and Stronzik (2002) also

factors in all costs for PDD development which are additional to the baseline and monitoring plan development.

3) EcoSecurities (2002) and DEA (2002) assume that the search for a buyer repectively seller will take place via a broker that will

charge a percentage of the CERs generated for facilitating the CER trade. If the figures also factor in negotiation on behalf of the

buyer/seller as described in section 4.5.1.1.1.1 is not known but conceivable.

4) Only the absolute figures are considered.

5) Only including such cost components that do not depend on the emission reduction of the project and assuming a crediting period

of ten years and bi-annual V+C (V+C costs are 20,000 $US respectively 90,000 $US).

Source: see Michaelowa/Stronzik (2002), p. 24; see EcoSecurities (2002), p. 21; see DEA (2002), p. 2-1f.



55

Table 7: Dependence of Specific Transaction Costs of CDM Projects on the Total Emission Reduction

Total Emission Reduction over Crediting Period of 10 Years (Typical Project Type)

5,000,000 t CO2e
(“very large”)
(e.g. large hydro power,

landfill methane

capture, etc)

1,000,000 t CO2e
(“large”)
(e.g. wind power park,

large industrial energy-

efficiency projects, etc)

100,000 t CO2e
(“small”)
(e.g. small hydro, small

industrial boiler

conversion, etc)

10,000 t CO2e
(“mini”)
(e.g. energy efficiency

in households or SMEs,

mini hydro, etc)

1,000 t CO2e
(“micro”)
(e.g. PV)

TACs

$US $US/t CO2 $US $US/t CO2 $US $US/t CO2 $US $US/t CO2 $US $US/t CO2

Min. MTACs 47,000 0.009 47,000 0.047 47,000 0.47 47,000 4.70 47,000 47.0

Min. PITCs + ITCs 568,000 0.114 250,600 0.251 172,560 1.73 165,756 16.58 165,076 165.1

   Min. PITCs + ITCs I 160,000 0.032 160,000 0.160 160,000 1.60 160,000 16.00 160,000 160.0

   Registration Costs 30,000 0.006 15,000 0.015 5,000 0.05 5,000 0.50 5,000 5.0

   Adaptation Fee 378,000 0.076 75,600 0.076 7,560 0.08 756 0.08 75.6 0.1

Min. TACs 615,000 0.123 297,600 0.298 219,560 2.20 212,756 21.28 212,076 212.1

Source: see Michaelowa/Stronzik (2002), p. 24; see EcoSecurities (2002), p. 21; see DEA (2002), p. 2-1f. and own calculations
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On the basis of this preliminary estimation of specific transaction costs in table 7 it can
be observed that min. specific transaction costs range from 0.12 $US/t CO2 for �very
large� projects to 212 $US/t CO2 for �micro� projects.
It can be seen that this is mainly due to economics of scale in terms of total emission
reduction because except for the registration costs and costs arising from the adaptation
fee all components are independent of the project�s total emission reduction and thus
fixed costs. At a single given CER price the absolute costs for the adaptation fee are
directly proportional to the emission reduction. Hence, all projects have equal specific
costs arising from the adaptation fee. Although absolute registration costs are lower for
projects with smaller emission reductions, they are higher when expressed specifically.
With maximum abatement costs of 3.66 - 3.48 $US/t CO2 and specific transaction costs
of 0.12 - 0.30 $US/t CO2 �very large� and �large� projects would allow for such
projects with maximum abatement costs of 3.66 - 3.48 $US/t CO2 to be viable at an
assumed market price of 3.78 $US/t CO2. Abatement cost estimates in Non-Annex I
countries suggest that there is a considerable mitigation potential for typical project
types for �very large� and �large� projects in the range of CO2 abatement costs between
0 - 3.66 $US/t CO2 and 0 - 3.48 $US/t respectively (see Moomaw et al 2001, p. 260ff.).
Therefore, it can be assumed that transaction costs will very likely not hinder
development of �very large� and �large� CDM projects.
For �small� projects the transaction costs can assumed to be critical. With transaction
costs of 2.20 $US/t CO2 the projects would need to have abatement costs lower than
1.58 $US/t CO2 to be viable at an assumed market price of 3.78 $US/t CO2. Abatement
cost estimates in Non-Annex I countries show that typical project types with a �small�
emission reduction in most cases have abatement costs higher than 1.58 $US/t CO2 (see
Moomaw et al 2001, p. 260ff.). For �mini� and �micro� projects the transaction costs
can be assumed to be a considerable barrier. They will not be viable as the specific
transaction costs exceed the CER market price by far.

How far SSC rules will reduce transaction costs and make SSC projects more attractive
under CDM is uncertain. De Gouvello and Coto (2003) have shown that absolute
transaction costs for SSC projects can potentially be lower than the figures shown in
table 6. For a potential SSC CDM micro hydro project they found that PDD costs were
only around 3,000 $US and the sum of both validation and V+C costs could potentially
be reduced to 3,800 $US over a crediting period of 21 years (see de Gouvello/Coto
2003, p 16ff.). However, they did not calculate specific transaction costs for the project.
The discussion undertaken in this section gives rise to the following conclusions. First,
specific transaction costs seem to be mainly determined by a project�s total emission



57

reduction due to economics of scale. Second, which amount of transaction costs make a
potential CDM project unviable will depend on the abatement costs of the respective
project as well as the CER price the project developer will achieve. Therefore, it can be
generally concluded that the higher the emission reduction of the project the higher the
probability that the transaction costs do not impact the project�s viability.
When considering that usually projects with small emission reductions very likely have
higher abatement costs than projects with high emission reductions, transaction costs
will very likely impact the viability of small rather than large projects at current CER
prices.

4.6 Summary of Transaction Costs of CDM Projects

Neo-institutional economics distinguish between market, political and corporate
transaction costs of which only market transaction costs are considered in this study.
When a commodity is traded market transaction costs increase the buyers� cost and/or
lower the supplier�s (net) price. Hence, less quantity is traded at a higher price than in
the absence of transaction costs.
A general definition of transaction costs of CDM projects does not exist. For the
purpose of this study they have been defined as costs that accrue from the tasks to be
performed in the CDM project cycle until the end of the (last) crediting period as well as
search and negotiation costs. The definition used does not claim to cover all potential
costs.
In case of all Kyoto Mechanisms transaction costs result in a lower quantity of emission
permits traded in the international GHG market under the Kyoto Protocol compared to a
situation in which the price represents marginal abatement costs. The share of each type
of permit in the overall quantity of all permits traded will besides its� abatement costs
depend on its� transaction costs. Several authors estimate that transaction costs of the
CDM will most likely be higher than for IET and JI.
On the basis of the definition of transaction costs of CDM projects used in this study a
compilation of transaction cost components has been established. It was discussed
which factors influence the cost components� magnitude and how the SSC rules lower
the TACs for smaller projects. The findings of these discussions are displayed in table 8.
They give rise to the following preliminary conclusions. MTACs can be estimated to
mainly depend on the institutional project design and the maturity of the GHG market.
However, they can guessed to be very case-specific. The following factors MTACs
depend on have not been included in table 8. Once CERs from unilateral projects are
sold via ERPAs or DPAs with the assistance of brokers, transaction costs will very
likely depend on the total amount of CERs to be transferred as well as their price.
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Transaction costs also depend on the information network available and the
requirements of the parties to the exchange of CERs/partners in the potential project co-
operation.
Transaction costs accruing from the tasks to be performed in the project cycle can be
guessed to depend on a variety of factors. All potential factors identified are shown in
table 8. Absolute transaction costs of SSC projects ceteris paribus will most likely be
lower for a number of cost components than for non-SSC projects. When considering
the high number of factors transaction costs of CDM projects depend on it can be
concluded that transaction costs are very project-specific.
Finally, it has been shown that the viability of a potential CDM project at given
abatement costs and CER market price will be determined by the specific transaction
costs. Preliminary calculations indicated that min. specific transaction costs range from
0.12 $US/t CO2 for �very large� CDM projects to 212 $US/t CO2 for �micro� projects.
This high discrepancy is due to economics of scale in terms of the project�s total
emission reduction as the majority of components is independent of the total emission
reduction. On the basis of these calculations it can be concluded that at a CER price of
3.78 $US transaction costs very likely represent a significant barrier for projects with
low emissions reductions rather than for projects with high emission reductions.
However, this will depend on the project�s abatement costs in each single case. A
general statement cannot be made.
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Table 8: Absolute Transaction Costs and Their Dependence on Selected Factors

Dependence on

Project Size

TACs

Project Type/

Complexity
Phy1) TER2)

Crediting

Period

Option

Host

Country

Project

Design

Frequency

of V+C

Price of

CERs

Time

Lower

with

SSC

Projects

Search Costs

    Costs for finding a pot. investor/buyer X X3)

    Costs for finding a pot.
    CDM project/CERs

X X3)

MTACs

Negotiation Costs X X3)

PDD Costs

    Baseline Costs X X X4) X

    Monitoring Plan Costs X X4) X

    EID Costs X X X X

    Stakeholder Consultation Costs X X X

    Other PDD Costs

Approval Costs X

Validation Costs X

PITCs

Registration Costs X X

Monitoring Costs X X X

V+C Costs X X X X

Adaptation Fee X X X X

ITCs

Administration Costs X X X X
1) Physical size, 2) Total emission reduction (t CO2e), 3) When assuming that over time the international GHG market will mature, 4) When assuming that over time more baseline and monitoring
methodologies will be approved by the EB

Source: own table
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4.7 Implications for Empirical Research Design

Empirical data on specific transaction costs of CDM projects is very scarce. Hence, the
focus of empircal research on transaction costs should lie on the quantification of
specific transaction costs in order to gain more knowledge on their impact on the cost-
effectiveness of the CDM.
Empirical research needs to be designed in such a manner that it allows for the
quantification of transaction costs on a project-specific basis as otherwise specific
transaction costs cannot be calculated. In the following a proposal for an empirical
research design that allows for this is briefly outlined.
Absolute transaction costs would need to be quantified on a project-specific basis. This
could be done by quantifying the costs for each cost component defined in section 4.4.
For each component which consists of further sub-cost components a transparent way of
doing this would be to quantify the costs at the lowest level and to add them up (bottom-
up approach). As the costs are not publicly available they need to be inquired from the
persons that are involved in the development of the respective project. It is conceivable
that such persons do not necessarily have to be the project developers themselves. As
described, usually additional parties are involved in the development of the project (e.g.
CDM consultants). Moreover, brokers might be contracted to match potential project
suppliers/seller and investors/buyers and therefore might be a source for (parts of)
MTACs for specific projects.
Cost figures do not need to be obtained for every cost component in order to quantify
transaction costs. For example in order to quantify the costs accruing from the
adaptation fee information on the project�s total emission reduction and the CER price
is sufficient. Table 9 gives an overview on which (sub-)cost components accrue to
which party, which type of information or combination of information needs to be
obtained to quantify the respective (sub-)cost component and which sources are
potentially available to obtain such information. However, for some (sub-)cost
components not all information given in table 9 needs to be obtained. In the case of
MTACs the information needed will depend on factors like institutional project design
as well as if consultants or brokers are involved.
For some projects CDM consultants may have developed the PDD and for some the
project developers have completed it on their own. As the information required is very
project-specific, information on the project itself needs to be inquired, too.
Once quantified the total absolute transaction costs are transferred into specific
transaction costs.
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In order to allow for a statement on the impact of transaction costs on the viability of
each projects specific abatement costs as well as the CER price need to be inquired from
the project developers.
The empirical research design proposed needs to allow for considerable interaction with
the parties involved in the respective CDM project. Not the least because it can be
expected that the definition of transaction cost components might need considerable
explanation. Therefore, a survey among the parties involved in CDM project
development is an appropriate means of facilitating the empirical research on
transaction costs of CDM projects.
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Table 9: Potential Sources of Information for Transaction Costs of CDM Projects

Transaction Costs Party they
accrue to

Types of
Information

Sources of
Information

Search Costs --- --- ---

Costs for finding a pot.

investor/buyer

Pot. supplier/

seller

Internal costs;

fee; % of CERs

+ CER price

Pot. supplier/seller;

CDM or legal

consultant; broker

Costs for finding a pot.

supplier/seller

Pot.

investor/buyer

s.a. Pot. investor/buyer;

CDM or legal

consultant; broker

MTACs

Negotiation Costs Pot.

supplier/seller +

investor/buyer

s.a. See all above

PDD Costs
and sub-cost

components

Project developer

(PD)1)

Internal costs;

fee

PD, CDM consultant

Approval Costs s.a. s.a. s.a.

Validation Costs s.a. Fee s.a.; OE

PITCs

Registration Costs s.a. ER PD, CDM consultant

Monitoring Costs s.a. Internal costs s.a.

V+C Costs s.a. Fee s.a.; OE

ITCs

Adaptation Fee s.a. ER + CER price PD, CDM consultant
1) The project developer can either be the project supplier and/or the investor or the seller of CERs.

Source: own table
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5 A Survey Among Players in CDM in India

A number of players are actively engaged in CDM through various avenues. In order to
quantify transaction costs of potential CDM projects in India a number of these players
have been shortlisted for participation in a survey conducted by the author. Section 5.1
gives a brief overview of the potential for CDM development and the state of CDM
development in India before the survey was conducted. Section 5.2 presents the aim of
the survey as well as the strategy used. Section 5.3 briefly outlines the participants that
have been interviewed during a visit to India77 in the first phase of the survey as well as
the major questions raised. After returning from India a number of participants have
been questioned in more detail in the second phase of the survey via electronic
questionnaires. Section 5.4 gives a brief critique of the interviews and presents the aim
of the questionnaires.

5.1 Information on CDM Potential and CDM Development in India before the

Start of the Survey

The currently most comprehensive Indian GHG inventory is the ALGAS inventory78. It
estimates that the Indian energy sector in 1990 accounted for 56% (565 Mt CO2e) of
total GHG emissions79 (see ADB et al. 1998, p. 5). The second largest emitter was the
agricultural sector with a share of 34%80 (341 Mt CO2e). GHG emissions from the waste
sector accounted for 7% (69 Mt CO2e) and industrial processes for 2.5% (25 Mt CO2e)
of total national emissions. Net GHG emissions from the land-use change and forestry
sector were almost negligible.
Until 2020 India is estimated to face a rapid increase in GHG emissions. It is expected
to mainly take place in the energy sector due to increased consumption of fossil fuels.
This sector is estimated to increase its CO2 emissions fourfold up to a level of 2,308 Mt
CO2

81 in 2020 under the BAU scenario (see ADB et al. 1998, p. 6). Compared to this

                                           
77 One participant has been interviewed in Germany.
78 The ALGAS (Asia Least Cost Greenhouse Gas Abatement Strategy) inventory has been established in

1998. It includes Indias� GHG emissions in 1990. It is still the most comprehensive inventory
available. The national communication is currently under development and is expected to be finalised
in November 2003 (see UNFCCC 2003f, p. 7).

79 This includes fuel combustion and fugitive emissions from mining of fossil fuels. Not included are
emissions resulting from biomass burning (see ADB et al. 1998, p. 5).

80 This includes emissions from enteric fermentation in domestic animals, manure management, rice
cultivation and burning of agricultural residues (see ibid, p. 5).

81 In 1990 CO2 emissions accounted for 90% of the GHG emissions in CO2e in the energy sector (see
ADB et al. 1998, p. 5).
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increase the predicted rise of CH4 emissions in the agricultural sector by 22%82 from
12.5 � 16.0 Mt CH4 in the same period is rather modest. GHG projections for other
sectors are not available.
Shukla (2002) estimates the potential for GHG reduction projects in the Indian energy
sector with abatement costs lower than 5.5 $US to lie around 440 Mt CO2e for the
period from 2002 - 2012 (see Shukla 2002). The potential contribution of different
mitigation options as well as their abatement costs are displayed in table 10.

Table 10: CO2 Mitigation Potential in the Indian Energy Sector from 2002 to 2012

Mitigation Option Mitigation Potential
(2002-2010) (Mt CO2)

Long-term Marginal Costs
($US/t of CO2)

Demand-side Energy Efficiency 165 0 � 4.0

Supply-side Energy Efficiency 117 0 � 3.5

Electricity Transmission &

Distribution

44 1.5 � 8.0

Renewable Electricity

Technologies

84 1.0 � 4.0

Fuel Switching: Coal to Gas 29 1.5 � 5.5

Total 440 0 – 5.5

Source: see Shukla (2002)

India gained its first experience in credit based trading in the AIJ pilot phase. The GoI
had long opposed the concept of pre-Kyoto JI. When the AIJ pilot phase was introduced
it changed its position and endorsed five AIJ projects. The learning experience for the
CDM can be assumed to have been limited as of these only a single project has been
implemented and reported to the UNFCCC83 (see UNFCCC 2003g). In August 2002, the
Indian Cabinet ratified the Kyoto Protocol. At COP8 which was hosted by India in
October 2002 the prime minister declared that he would welcome the operatinalisation
of the CDM (see Vajpayee 2002). However, before the survey was conducted the GoI
had not set-up a DNA. It was known that the Ministry of Environment and Forests
(MoEF) would function as the interim nodal agency for giving host country
endorsement to potential CDM projects. MoEF would operate in co-operation with the

                                           
82 In 1990, CH4 emissions accounted for 84% of the GHG emissions in CO2e in the agricultural sector

(see ibid, p. 5).
83 For a detailed account of the AIJ process in India see Chatterjee (1997).
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adhoc committee formed for approving AIJ projects that consists of representatives
from various ministries (see Sharma 2003, p. 1). In September 2002, the MoEF
published its interim approval criteria for CDM projects. They consist of a rough set of
guidelines that project developers have to follow if they wanted to obtain a LoE (see
MoEF 2002a). Before the start of the interviews the MoEF had endorsed 7 project
proposals of which 6 tendered under CERUPT and 1 under the PCF (see MoEF 2002b).
It was also known that MoEF had initiated the set-up of a CDM expert group consisting
of both governmental and non-governmental representatives which would be in the
process of drafting a cabinet decision for the set-up of the DNA.
Finally, it was known that a number of private sector companies and associations are
engaged in CDM through various avenues. First, the big umbrella associations of the
Indian industry such as the Confederation of Indian Industry (CII)84 had organised
workshops to inform their members about CDM and the business. Second, a number of
consultancies that had been involved in climate policy related donor programmes have a
good understanding of the CDM and are involved in CDM project development. Among
those are the subsidiaries of the multi-national companies PriceWaterhouseCoopers
(PWC), Winrock International India (WII), Louis&Berger (L&B), Ernst&Young
(E&Y), a number of other small consultancies as well as Indian NGOs such as the The
Energy and Resources Institute (TERI)85 and Development Alternatives (DA). The
Swiss consultant Factor was also known to be engaged in CDM. Third, the semi-public
financial institution Infrastructure Development Financing Company (IDFC) was
known to have negotiated a contract with the PCF to provide bankable projects from its
pipeline to the PCF for CER purchase (see Narayanan 2003).

5.2 Aim of and Strategy for the Survey

The aim of the survey was first, to quantify transaction costs of CDM projects in India
using the design proposed in section 4.7 of this study and second, to identify factors
transaction costs might depend on. It was also considered important to analyse the
framework for and players involved in CDM in India for two main reasons. First, to be
able to account for pecularities in CDM development that might influence the
transaction costs of CDM projects in India. Second, to give an idea of the
representativeness of the results found by considering the whole picture of CDM
development in India.

                                           
84 Among those were also the Associated Chambers of Commerce and Industry of India (ASSOCHAM)

and the Federation of Indian Chamber of Commerce and Industry (FICCI).
85 Formerly known as the Tata Energy Research Institute.
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The survey was divided into two phases. The first phase consisted of 32 face-to-face
interviews with players involved in CDM that were conducted during a five week
research trip to India between March and April 2003. The second phase consisted of the
exchange of information between the author and selected players via electronic
questionnaires between July and August 2003.

5.3 Participants in the Survey and Major Questions in the Interviews

The players that participated in the survey can be divided into the following groups:
project developers, CDM consultants, financial institutions and government
representatives. Reasons for including the financial institutions and government
representatives were the following. Some Indian financial institutions are providing
finance for a number of potential CDM projects and are therefore involved in the
development of the projects. Government representatives comprise senior officials of
the central administration that are or have been involved in the CDM operatinalisation
process in India. They have a good knowledge of the CDM activities in the country.
Potential buyers, brokers and DOEs have not been among the participants.
The major questions that were raised to each group during the interviews are displayed
in appendix II. In total 15 interviewees provided valuable information for the aim of the
survey. Each interviewees� belonging to the four above groups as well as the reference
for each interview is displayed in appendix III.

5.4 Brief Critique of the Interviews

The information gathered during the interviews did not allow for a project-specfic
quantification of transaction costs of CDM projects as it was in most cases of a very
general nature. Concerning question 1 (Q1) the interviewees in most of the cases were
only prepared to give very broad information on the project types of their CDM projects
without revealing too much of project details. From Q2 the author usually received
general quantitave estimates of certain transaction cost components of CDM projects.
Usually, the definition of transaction costs of CDM projects and the compilation of its�
components needed considerable explanation. Concerning the low response on Q1 and
Q2 the interviewees explained that the projects that they were involved in were at a very
early stage of development. Consequently, responses on Q3 and Q4 were low as well. It
was agreed with eight interviewees that the author would obtain more information via e-
mail. In order to facilitate a standardised questioning via e-mail electronic
questionnaires were designed by the author. It was the aim of the questionnaires to
obtain project-specific cost figures for all transaction cost components for all projects
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the recipient was known to be involved in. The participants were also requested to
provide the abatement costs of the projects.
A blank sample questionnaire is displayed in appendix IV86. 4 out of 8 questionnaires
had returned until mid August 2003. In the course of this study information contained in
the questionnaires will be refered to on the basis of the interview reference code of the
respective participant as shown in appendix III.

                                           
86 It will be explained in more detail in section 7.1.
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6 Current Situation of CDM Project Development in India

A considerable number of potential CDM projects are currently being developed in
India. Section 6.1 gives an overview on the potential CDM projects that the author
found to be developed in India. Subsequently, section 6.2 provides an overview of the
major players involved and their approach to engagement in CDM.

6.1 Current Status

During the survey information on around 65 potential Indian CDM projects that are in
various stages of development was obtained. All projects are unilateral projects. 21
projects for which information on the project details were available are listed in table 11
and ordered according to their stage in the project cycle87.
9 projects are eligible for the SSC rules. The PDD is known to have been completed for
9 projects. 12 projects received a LoE. None of the projects has received host country
approval. This is because an Indian DNA had not been set-up at the time of writing. It is
expected to be operational at the end of 2003 (see IRC03, see IRC04; see IRC08). For 5
of the projects the PDD was submitted to the EB for approval of the baseline and
monitoring methodology. For one project they have been submitted in April 2003 but
they were rejected at the 7th meeting of the EB in June. For the other four projects they
have been submitted in September 2003. There status is pending.
For 11 of the projects contained in table 11 the project developers are known to have
signed LoIs with potential buyers for the CERs they will eventually generate. From
these 5 have been signed under CERUPT, 5 have been signed with PCF and 1 project
developer has engaged in a LoI with the GoF. However, for none of the projects an
ERPA had been signed at the time of writing.

                                           
87 Those projects for which transaction costs have been quantified are displayed in bold letters. Due to

reasons of confidentiality their total emission reduction over the crediting period is not given.
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Table 11: Overview on Potential CDM Projects in India

Project Type CERs over
Crediting Period

of 10 Years
(t CO2e)

Eligible for
SSC Rules

Project Stage
(completed)

LoE LoI

Biomass 700,0001) PDD Yes n.a.

MSW Treatment --- PDD Yes Yes

Biomass --- PDD Yes Yes

Wind --- X PDD Yes Yes

Biomass --- X PDD Yes Yes

Wind --- X PDD Yes Yes

MSW Treatment --- PDD Yes Yes

Biomass --- PDD Yes Yes

Energy Efficiency --- X PDD No No

Biomass --- X PCN Yes No

Hydro --- X PCN No No

Hydro --- X PCN No No

Wind --- PCN No No

Wind --- PCN No No

Fuel Switch --- PCN No No

Energy Efficiency --- PCN No Yes

Biomass n.a. X PCN No Yes

Energy Efficiency 387,2401) PIN No No

Wind n.a. n.a. Yes Yes

Biomass 1,150,000 n.a. Yes Yes

Biomass n.a. X n.a. Yes Yes
1) These projects have selected an initial crediting period of seven years. At it is uncertain if the baseline will still

be valid after this period only the CERs assumed to be generated during the first crediting period have been given.

If all projects in table 11 for which the anticipated amount of CERs generated was
obtained were registered and implemented they would in total generate around 25
million CERs88. The shares of the different project types are displayed in figure 9.

                                           
88 This figure does not include CERs generated in the potential second and third crediting period for those

two projects which have chosen an initial crediting period of 7 years.
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Figure 8: Share in Total Anticipated Volume of CERs of Selected Potential CDM
Projects in India by Project Type

16%
8%

2%

9%

49% 16%

Biomass (6)

MSW (2)

Wind (4)

Energy Efficiency (3)

Hydro (2)

Fuel Switch (1)

Source: see appendix V

It can be observed that renewable energy projects dominate with 12 projects. Of those 6
are biomass projects which have the largest share with almost 50% of the total CERs
potentially generated. However, second, third and fourth rank(s) the MSW projects,
energy-efficiency projects and the fuel switch project with shares of 16%, 16% and 8%
respectively. Those projects achieved much higher emission reductions per project than
the hydro and wind projects as shown in table 12.
An explanation for the low emission reductions for hydro and wind projects might be
that all hydro projects and half of the wind projects are SSC projects and therefore have
an installed capacity of 15 MW or smaller.
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Table 12: Anticipated Average Emission Reductions of Selected Potential CDM
Projects in India by Project Type

Project Type (Number of Projects) Av. Emission Reduction (t CO2e)
over Crediting Period

Biomass (6) 2,017,517

Wind (4) 567,258

MSW (2) 2,077,005

Energy-Efficiency (3) 1,320,227

Hydro (2) 195,000

Fuel Switch (1) 2,000,000

Total (18) 1,362,834

Source: see table 11

Additional to the projects listed in table 11 the author obtained information on around
35 other projects which are in different stages of development. They are not listed in
table 11 because detailed information was not given by the participants in the survey.

6.2 Current Trends

All projects for which the author obtained information from are unilateral projects. The
project developers are eager to engage in ERPAs with potential buyers. Figure 10
displays the players identified to be involved in CDM project development in India as
well as potential buyers that are in contact with Indian project developers.
The survey showed that some players already have pre-existing links with potential
buyers. On the basis of that observation one can distinguish between three main routes
potential CDM projects are developed in India and potential CERs sold.

The first route observed is refered to as the IDFC/PCF route. At the center of this route
is IDFC. In October 2002 it signed an agreement with the World Bank to supply CERs
worth $US 10 million from its project portfolio exclusively to the PCF. After having
shortlisted a number of projects seeking finance from their portfolio IDFC is now
assissting some of their clients which officially are the project developers in converting
their projects into CDM projects. If requested, IDFC helps preparing the PIN, PCN and
PDD and seeking host country approval. IDFC also negotiates the ERPA with the
project developer on behalf of the PCF. Before project implementation IDFC carries out
the project�s due diligence on behalf of the PCF, seeks the PCFs� approval of PIN,
PCN, PDD and ERPA and monitors and supervises the progress of the project.
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Therefore, the role of IDFC in Indian CDM development can be described as an
intermediary to match buyers and sellers of CERs. It carries out CDM consultancy
services and finances CDM projects. It also provides quality assurance for both buyers
and sellers. So far these services are provided exclusively to PCF and IDFCs�
customers.

The second route observed is refered to as the Rabobank/GoN route. In March 2003,
Rabobank International received a contract to supply 10 Mt CO2e to the GoN and has
teamed up with WII to set-up a project portfolio in order to generate CERs. Rabobank
acts as an intermediary between the project developer and the GoN similar to the role of
the IDFC in the IDFC/PCF route. However, Rabobank will not be involved in preparing
the PDD. For this task Rabobank has sub-contracted WII.

The third route observed is refered to as the PD/Buyer route. In this route no financial
intermediary with pre-existing links to a potential buyer is involved in the development
of the project. The project developers need to find a buyer for their potential CERs on
their own. They are usually assisted by CDM consultants in the preparation of
documentation (e.g. PDD) and in seeking host country approval. Some CDM
consultants also search for buyers on behalf of project developers.
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Figure 9: Major Players in CDM in India

Source: own figure
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7 Transaction Costs of Potential CDM Projects in India –

A Preliminary Assessment of the Empirical Results Found

To start with the strategy used for the quantification of the transaction costs of the
selected 15 projects is presented (7.1). A detailed description of the projects cannot be
given due to reasons of confidentiality. Subsequently, the results are (7.2), the
uncertainties involved in the results highlighted (7.3) and a preliminary assessment of
the results found is carried out (7.4). Finally, a first discussion of the possible future
development of transaction costs of CDM projects in India is undertaken (7.5).

7.1 Strategy for Quantification of Transaction Costs

The quantification of transaction costs was mainly undertaken on the basis of the
questionnaires� results. As it was known from the interviews that only unilateral
projects were being developed the questionnaire does not contain questions that refer to
bi- or multilateral projects.
The participants were asked to quantify the absolute transaction costs for all cost
components defined in section 4.4 (see appendix IV). Exemptions were registration
costs and the costs accruing from the adaptation fee. In the search costs the sub-cost
component costs for finding a potential seller were not included in the questionnaire as
no buyers or brokers that could have provided such figures were among the participants
in the survey.
Primarily, the participants were requested to provide cost figures that are based on the
experience of the participant with a specific project. Alternatively, they were asked to
estimate the costs if they felt they were in the position to do so. In case a project-
specific quantification should not be possible they were also given the opportunity to
provide average cost values for several projects. In some cases, cost figures obtained
during the interviews were used for quantification.
LoE costs for projects which have not obtained a LoE are not considered. This is due to
the fact that the Indian DNA can be expected to be set-up in the near future and that a
LoE will not be needed anymore.
Concerning the PDD costs the following should be noted. First, for the purpose of
quantification the sub-cost components environmental impact documentation costs and
stakeholder consultation costs were merged in a single sub-cost component and
renamed into social and environmental impact documentation (SEID) costs. This is
because the participants often gave a single figure for both components instead of
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separate ones. Second, the sub-cost component other PDD costs was not quantified as
all participants regarded it to be negligible.
The registration costs were quantified by the author on the basis of the annual
estimated amount of CERs generated by the project and the applicable registration fee.

The costs accruing from the adaptation fee were quantified by the author similar to the
procedure applied in section 4.5. The anticipated amount of CERs generated over the
crediting period was multiplied by the rate of the adaptation fee in order to calculate the
total amount of CERs deducted. Subsequently, this amount was multiplied with the
price likely to be agreed upon in the ERPA as announced by the respective buyer.
Cost figures given for the cost components in the cost groups MATCs and PITCs have
not been discounted. As it can be guessed that they have accrued (or will accrue) at
some point of time during the years 2002/3 discounting of such costs would be arbitrary
and only have a minor impact on the magnitude of cost figures. However, ITCs should
be discounted as these costs will arise periodically over the whole crediting period of
ten years. Hence, it is crucial to know in which intervals the costs occur for each
specific project. However, it is not clear when the projects will be registered. For
reasons of illustration it is assumed that the projects will be registered as CDM projects
until the end of 2003 and therefore will start operating in 2004. No cost figures for
components in the implementation phase were given by the participants. Consequently,
only the costs for the adaptation fee were discounted to their NPV in 2003. The discount
rate chosen was 6%. It was known that for almost all projects the envisaged verification
and certification period would be bi-annual. This means that the issuance and deduction
of 2% of CERs takes place in the beginning of the years 2006, 2008, 2010, 2012 and
2014.
Specific transaction costs were calculated by dividing the absolute costs by the
anticipated amount of CERs generated.

7.2 Results from the Quantification

Total transaction costs could not be quantified for any of the projects because approval
costs, V+C costs as well as monitoring costs were not available. For each project at least
4 out of 9 components could not be quantified.
Table 13 provides an overview on the data availability89 and the range of absolute and
specific transaction costs for each cost component respectively cost group among all
projects for which the respective cost component could be quantified90.
                                           
89 �Data availability� expresses for how many projects out of the 15 projects for which costs were

obtained cost data was available.
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Table 13: Data Availability and Range of Transaction Costs of Selected Potential
CDM Projects in India

RangeTACs
(Data Availability) Absolute

($US)
Specific

($US/t CO2)

Search Costs (9)1) 19,000 � 29,000 0.005 � 0.091

Negotiation Costs (7) 10,500 0.002 � 0.044

PDD Costs (14) 6,500 � 120,000 0.004 � 0.125

Approval Costs (0) --- ---

Validation Costs (3) 6,000 � 80,000 0.003 � 0.080

Registration Costs (15) 5,000 � 30,000 0.006 � 0.042

Monitoring Costs (0) --- ---

V+C Costs (0) --- ---

Adaptation Fee (12) 10,193 � 212,349 0.042 � 0.088

Total TACs (0) --- ---

Min./Max. TACs Survey 57,193 – 481,849 0.062 – 0.470
1) Only those projects for which all sub cost components of search costs could be quantified are considered in this

table.

In order to give a first idea of the magnitude of transaction costs quantified table 12 also
displays min. and max. absolute and specific total transaction costs. They have been
calculated by adding up the lowest and highest figures respectively for each cost
component quantified.
The costs quantified will be subject to a preliminary assessment in section 7.5.

A statement on the impact of the transaction costs quantified on the viablibilty of the
projects cannot be made at this stage. First, not all cost components have been
quantified. Second, as shown in section 4.5 the impact of transaction costs on the
viability of a CDM project will depend on the specific abatement costs of each single
project and the price paid for the CERs.
However, it can be seen in table 13 that the min. specific transaction costs quantified are
almost negligible and the maximum specific transaction costs quantified would
theoretically allow projects with maximum abatement costs of 3.31 $US/t CO2 to be
viable when assuming a CER price of 3.78 $US/t CO2.
                                                                                                                               
90 In case of the search costs all (sub-) cost components needed to be quantified.
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In the following absolute costs quantified are presented (sub-)cost component by (sub-
)cost component and it is stated for how much projects they have been available.

Search costs91 are available for 8 projects. Costs range from 19,000 - 29,000 $US.
Data on search activity costs is available for 10 projects.
For some of the projects search activity costs have been negligible because either
respective project developers directly targeted the buyers or because the involved
intermediary already had pre-established links with a buyer (see IRC15, see IRC12, see
IRC10).
For some projects it is not known how much costs have been spent on the search
activities for the respective project as the CDM consultants that searched for a buyer did
so for a number of projects at the same time. A straightforward allocation of these costs
to a specific project is not possible. One partcipant stated that search activity costs
usually accrue in the form of communication and information costs for an internet and
e-mail based search. For a single project he quantified them to lie around 1,500 $US
(see IRC14). Another consultant assumed the costs to lie around 25,000 $US for around
5 projects92 (see IRC05).
Project documentation costs are available for 9 projects.
Costs range from 15,500 $US - 27,000 $US. Project documentation costs for each
project for which search costs could be quantified account for 90% or more in total
search costs. The following cost ranges were quantified for the relevant sub-cost
components:
- PIN costs: 2,000 � 4,000 $US
- PCN costs: 2,000 � 7,000 $US
- LoE costs: 1,000 � 10,000 $US
- Additional documentation costs: 10,000 � 14,000 $US

LoI costs are available for 9 projects. The costs accrued from negotiating and signing
the LoI via e-mail. They range from 1,000 - 2,000 $US.

Although ERPAs have not been signed so far a CDM consultant assumed negotiation
costs to lie around 10,000 $US for the projects he was involved in (see IRC12).

                                           
91 Please note that the search costs quantified do not include the costs for finding a seller of CERs that

accrue to the buyer. Therefore, the search costs given in Appendix VI and VII only correspond to the
costs for finding a buyer.

92 The exact number of projects was not given by the participant.
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PDD costs have been quantified for 14 projects. For all projects eligible under the SSC
rules the cost figures given refer to the simplified PDD. The PDD costs vary
significantly from 6,500 - 120,000 $US. For 8 projects cost figures for the PDD sub-
cost components were available. The baseline determination costs range from 2,600 -
12,000 $US. The monitoring plan costs vary between 1,600 - 6,000 $US. The social
and environmental impact documentation costs range from 2,000 - 7,200 $US.

Approval costs were not quantified for any of the projects as none of the participants
saw himself in the position to estimate the likely approval costs once the DNA will be
set-up. All participants agreed that the LoE costs would be an unreliable reference for
the approval costs as long as the rules and procedures of the to be established DNA are
not publicly available. They also suspected that additional costs for approval would
arise even for projects that have obtained a LoE already (see IRC14). This is especially
due to the discussions among governmental officials about an approval fee (see IRC01;
see IRC03; see IRC10).

Validation costs were quantified for 3 projects. They range from 6,000 - 80,000 $US.

Registration costs were quantified for all projects and range from 5,000 - 30,000 $US.
None of the participants felt in the position to estimate the monitoring costs as well as
the V+C costs as none of the projects is registered and implemented.

The costs accruing from the adaptation fee were quantified for 12 projects for which
the potential buyer and the price he would pay for the CERs was known93. The costs
range from 10,193 $US to 212,349 $US.

7.3 Critical Appraisal of Results Quantified

The transation costs quantified can be expected to be relatively uncertain due to various
reasons. The reasons for uncertainty in absolute costs quantified are the following.
First, during the interviews it was found that transaction costs in the least cases were
accounted for in corporate accounting procedures which would have allowed a

                                           
93 For the IDFC/PCF projects the average price of 3.15 $US/t CO2e averaged across the PCF portfolio has

been used (see de Gouvello/Coto 2003, p. 9). In the case of the projects contracted under CERUPT the
prices as stipulated in the ToR for the different project types has been used: 6.50 $US/t CO2e for
renewable energy projects (excl. biomass), 5.20 $US/t CO2e for biomass and energy-efficiency
projects and 3.90 $US/t CO2e for other project types(see Senter 2001, p. 5).
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relatively straightforward and certain quantification by the participants. Such kind of
cost data was usually only available once costs had accrued in form of consultancy fees
or contractual payments. However, a significant part of the transaction costs consists of
internal resources and time spent by the project developer and CDM consultants
respectively. Therefore, a number of costs quantified come with considerable
uncertainty.
Second, a considerable amount of costs need to be regarded as even more uncertain
because they are estimates of future costs (e.g. negotiation costs for the IDFC/PCF
projects, numerous PDD costs, costs accruing from the adaptation fee). Even the PDD
costs for projects for which the PDD was completed need to be considered as relatively
uncertain. The recent numerous methodology rejections by the EB might affect the
selected projects as follows. If the Indian project developers consider their currently
applied methodologies to be insufficient to be approved by the EB they might decide to
up-date them. This in turn would lead to higher costs, which need to be added to the
stated PDD costs.
Third, it is was assumed that for all projects the first V+C takes place in 2006 because
they are registered in 2003. However, due to the slow approval process at the EB this is
not certain.
The specific transaction costs need to be considered as relatively uncertain because the
amount of CERs that the projects will eventually generate is not certain.
First of all, the project developers might up-date their currently applied methodology.
This will in turn change the amount of CERs eventually generated by the project. De
Gouvello and Coto (2003) have shown that total emission reductions of their project
varied as much as 26% from one baseline approach to another (see de Gouvello/Coto
2003, p. 7).
Moreover, the anticipated emission reductions might vary during project operation from
the ex-ante expected value. A reason might be variations in project emissions due to
uncertain product demand (e.g. heat, power, goods, etc), unexpected breakdown of
machinery or uncertain fuel prices (see Janssen et al. 2001, p. 93).
Having said that, it should be noted that a more certain quantification of costs at this
early stage of CDM project development in India is not possible. Costs quantified
indicate the order of magnitude of transaction costs and provide a sufficient basis for
further assessment.

7.4 Assessment of the Results

It is the objective of this section to conduct an assessment of the transaction costs
quantified in the survey. First, the shares of the quantifed transaction costs in the
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project�s total transaction costs are estimated (7.5.1). Subsequently, the impact of the
project�s total emission reductions on the specific transaction costs quantified is
discussed (7.5.2). Subsequently, the major cost components among the costs quantified
are identified and the factors they depend on are highlighted94 (7.5.3). Finally, the total
transaction costs are estimated for those projects for which the most cost components
could be quantified and the impact of the total transaction costs on the viability of each
project is discussed (7.5.4).

7.4.1 Shares of Quantified Transaction Costs in Total Transaction Costs

As described the three cost components approval costs, monitoring costs and V+C
costs have not been quantified for any of the projects. It is the aim of this section to
estimate the lowest and highest absolute values for these components. This procedure
allows for a comparison with the magnitude of the lowest and highest cost figures for
each component already quantified. Such a comparison will give a first impression of
the shares of transaction costs quantified so far in the total transaction costs that accrue
until the end of the crediting period. The following assumptions are made.
Concerning the approval costs it is estimated that the procedure for obtaining host
country approval once the Indian DNA is in place will be similar to the existing
procedure for obtaining the LoE. It is assumed that an approval fee will not need to be
paid. In such a case the approval costs can be assumed to be in the same order of
magnitude as the LoE costs quantified which means that they range from 1,000 - 10,000
$US.
In table 6 monitoring costs have been estimated to be 10,000 $US for a crediting period
of ten years. It is assumed that the same costs accrue to potential CDM projects in India
(i. e. 1,000 $US per year). Each annual payment was discounted to its� NPV with a
discount rate of 6%, leading to total monitoring costs of 6,550 $US for each project.
Estimates on the V+C costs per turn were presented in table 6. They range from 3,000
to 15,000 $US. As described in section 7.2 is is anticipated that V+C for each project
will take place bi-annually in the years 2006, 2008, 2010, 2012 and 2014. Discounting
of payments leads to total V+C costs in the range of 10,112 - 50,559 $US.
Table 14 presents the costs already quantified in the survey and the costs estimated by
the author via above described procedure. The costs are given in absolute terms and in
% of the total TACs for the lowest and the highest value found.

                                           
94 As stated in section 4.5 an identification of their dependence on certain factors might help proposing

measures for reducing the transaction costs for CDM projects. However, it is not within the scope of
this study to identify such measures.
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Table 14: Shares of Transaction Costs Quantified in Total Transaction Costs of
Selected CDM Projects in India

Lowest Cost Figures Highest Cost FiguresTACs
(Data Availability) $US Share in Total

TACs (%)
$US Share in Total

TACs (%)

  Search Costs (9) 19,000 25.4 29,000 5.3

  Negotiation Costs (7) 10,500 14.0 10,500 1.9

  PDD Costs (14) 6,500 8.7 120,000 21.9

  Validation Costs (3) 6,000 8.0 80,000 14.6

  Registration Costs (15) 5,000 6.7 30,000 5.5

  Adaptation Fee (12) 10,193 13.6 212,349 38.7

TACs Survey 57,193 76.4 481,849 87.8

  Approval Costs 1,000 1.3 10,000 1.8

  Monitoring Costs 6,550 8.8 6,550 1.2

  V+C Costs 10,112 13.5 50,559 9.2

TACs Estimates 17,662 23.6 67,110 12.3

Total TACs 74,885 100.0 548,959 100.0

Table 14 shows that with the assumptions made the lowest absolute costs quantified in
the survey account for around 76% of the lowest total transaction costs. The highest
costs quantified account for around 88%. Therefore, it can be concluded that the major
share of the total transaction costs that accrue to the selected projects was quantified in
the survey.
It can also be seen in table 14 that the share of each cost component in total transaction
costs varies from lowest to highest value. This is especially evident in case of the
following components.
The shares of search costs and negotiation costs with 25.4% and 14.0% respectively in
lowest transaction costs is much higher than in case of the highest transaction costs with
5.3% and 1.9% respectively.
In contrast to that PDD costs and costs arising from the adaptation fee with 21.9% and
38.7% respectively in highest transaction costs are significantly higher than in the case
of lowest transaction costs with 8.0% and 13.6% respectively.
An explanation for the dominating status of costs that accrue from the adaptation fee in
highest transaction costs is that this is the only cost component which is majorly
influenced by the project�s total emission reduction. It could be observed that the project



82

with the highest emission reduction faces highest costs accruing from the adaptation
fee and the project with the lowest emission reduction facing lowest costs95.
The significantly lower shares of search costs and negotiation costs in highest
transaction costs might indicate that there is a �ceiling� for these costs as they accrued
to a number of projects around the same order of magnitude. In contrast to that
discrepancy in PDD costs is much more significant and consequently the share of PDD
costs rises from lowest to highest transaction costs.

7.4.2 Impact of the Total Emission Reduction on Specific Transaction Costs

In section 4.6 it was shown that specific transaction costs seem to be mainly determined
by a project�s total emission reduction due to economics of scale. However, the
calculations in section 4.6 were based on manufactured generic project types and
general estimates on the absolute transaction costs. In this section the project-specific
costs quantified for each cost component are used to asses the impact of the project�s
emisson reduction on the project�s specific transaction costs.

Appendix V puts the specific transaction costs for each cost component quantified in the
survey for each project in relation to the project�s emission reduction.
Appendix V clearly demonstrates a degression in specific costs due to economics of
scale as the majority of costs has a tendency to be lower with higher emission
reductions.
Search costs, PDD costs and registration costs show a strong cost degression with
rising emission reductions as illustrated by the respective trend lines. When following
the trend lines it can be observed that the cost degression is only marginal with emission
reductions higher than 2 Mt CO2e but much more significant the lower the emission
reduction is below 2 Mt CO2e.
Such a degression cannot be observed for the validation costs and the costs accruing
from the adaptation fee.
For the former this might be due to low data availability as validation costs have only
been available for three projects.
In case of the latter it can be observed that 8 out of 11 projects have similar specific
costs. The reason is that absolute costs for the adaptation fee rise proportional to the
emission reduction and therefore the specific costs differ from project to project by the
price that will be paid for the CERs.

                                           
95 Please note that the costs arising from the adaptation fee also depend on the CER price.
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However, it cannot be concluded that the project with the highest emission reduction
necessarily has lowest specific transaction costs.
Table 15 contains the lowest and the highest specific transaction cost value for each cost
component quantified. It also displays the total emission reduction of the corresponding
project for which the lowest and the highest specific costs respectively could be
quantified for the component in question. The last column displays the total emission
reduction of the project with the lowest emission reduction among all projects for which
the cost components could be quantified.
It can be observed that the lowest specific cost values for each cost component belong
to the projects which either generate the highest or second highest total amount of CERs
(5.0 Mt CO2e and 4.5 Mt CO2e respectively). The highest specific costs belong to the
projects which generate CERs in the amount of 1.0 Mt CO2e or lower. However, table
15 also shows that the project with the lowest (highest) emission reduction among the
projects for which data was available has not necessarily the highest (lowest) specific
transaction costs. Consequently, it needs to be concluded that projects exist for which
the absolute transaction costs accrued to such an extent that the high emission reduction
could not compensate them. This results in higher specific transaction costs for these
projects compared to projects with lower emission reductions.

Table 15: Dependence of Specific Transaction Costs of Selected CDM Projects in
India on the Total Emission Reduction of the Project

TACs
(Data
Availability)

Lowest
Specific

TACs
($US/t CO2)

Total ER
of Project with

Lowest
Specific TACs

in Cost
Component
(Mt CO2e)

Highest
Specific TACs

($US/t CO2)

Total ER
of Project with

Highest
Specific TACs

in Cost
Component
(Mt CO2e)

Lowest Total
ER among

Projects for
which Data
is available

for Cost
Component
(Mt CO2e)

Search Costs
9)

0.005 5.00 0.091 0.31 0.24

Negotiation Costs
(7)

0.002 5.00 0.044 0.24 0.24

PDD Costs
(14)

0.004 4.53 0.125 0.36 0.15

Validation Costs
(3)

0.003 4.53 0.080 1.00 0.38

Registration Costs
(15)

0.006 5.00 0.042 0.24 0.15
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7.4.3 Identification of Major Transaction Cost Components and an Assessment of

Factors They Depend on

Table 16 displays the lowest and highest specific cost values for each cost component
for which data was obtained as well as the sum of each.

Table 16: Shares of Cost Components in Specific Transaction Costs Quantified for
CDM Projects in India

Lowest Cost Figure Highest Cost FigureTACs
(Data Availability) $US/t CO2 Share in SUM

(%)
$US/t CO2 Share in SUM

(%)

Search Costs (9) 0.005 8.1 0.091 19.4

Negotiation Costs (7) 0.002 3.2 0.044 9.4

PDD Costs (14) 0.004 6.5 0.125 26.6

Validation Costs (3) 0.003 4.8 0.080 17.0

Registration Costs (15) 0.006 9.7 0.042 8.9

Adaptation Fee (12) 0.042 67.7 0.088 18.7

SUM TACs Survey 0.062 100 0.470 100

It can be seen that costs from the adaptation fee with almost 68% have by far the
highest share in the lowest specific transaction costs quantified. It can be assumed that
this is due to the fact that this is the only cost component where economies of scale do
not occur. In comparison with the costs accruing from the adaptation fee the share of the
other cost components which each lie in the range of 3.2% to 9.7% can be considered to
be minor.
Costs for the adaptation fee with a share of 18.7% are considerably less dominating in
the highest specific transaction costs. As stated in section 7.5.2 the difference from
lowest to highest specific costs for the adaptation fee equals the difference in CER
prices to be paid. When considering the other cost components it can be seen that PDD
costs (26.6%), search costs (19.4%) and validation costs (17.0%) have a much higher
share than negotiation costs and registration costs with 9.4% and 8.9% respectively. It
can be concluded that PDD costs, search costs, validation costs and the adaptation fee
contribute the main share in the sum of specific transaction costs quantified for projects
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with relatively low emission reductions96. Hence, those cost components can be
assumed to affect the viability of CDM projects to a large extent.
On the basis of the quantified results as well as on general remarks from the participants
in the survey it is assessed on which factors the PDD costs, search costs and validation
costs depend on97. Please note that in the following it is not explicitly stated that the
specific cost values for each component mainly depends on the total emission reduction
of the project. The main purpose of the last part of this section is to highlight factors the
absolute costs depend on.
The aggregated share of baseline costs and monitoring plan costs in overall PDD costs
for 8 projects for which they are available ranges from 65% to 67%. Consequently, the
SEID costs range from 32% to 35%. When comparing the average absolute SEID costs
for SSC (3,050 $US) with non-SSC projects (6,300 $US) one observes that the SSC
projects on average have more than 50% lower SEID costs. Therefore, it can be
concluded that the SEID costs are lower for SSC projects than for non-SSC projects.
Appendix VI displays the aggregated baseline costs and monitoring plan costs in
absolute and specific terms. In order to allow for a comparison of the costs according to
the complexity of the underlying project, the costs have been distributed among five
groups which represent different degrees of project complexity.
In section 4.4.2.1.1. it has been assumed that project complexity rises the more
components a project consists of. Here, complexity is also assumed to increase the
higher the number of sources that give rise to GHG emission in the project is98.
In appendix VI the number in brackets behind the group illustrates for how many
projects cost figures were available in the respective group. The numbers at the top of
the columns show the average total emission reduction among the projects of the
respective group. Table 17 explains the groups.

                                           
96 As shown in table 15 these are the projects with emission reductions from 0.24 - 1.00 Mt CO2e.
97 The dependence of the costs for the adaptation fee on the total emission reduction and the CER price

has already been comprehensively highlighted.
98  An example for a project with a high number of GHG emission sources would be a project in the

traffic sector with a high number of vehicles involved. It can be assumed that for such a project the
baseline and monitoring plan is very complex.
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Table 17: Selected CDM Projects in India and Their Belonging to Project Groups
with Different Degree of Project Complexity

Group Explanation

BL 1 Comp. The project consists of one component (e.g.

supply of electricity to the grid)

BL 1 Comp.,

SSC

The project consists of one component and is

eligible to use the simplified PDD

BL 2 Comp. The project consists of two components (e.g. a

co-generation project which supplies electricity to

the grid and uses the heat on-site)

Emission

Sources

Clustered

The project proposes to reduce GHG emissions at

more than one �source� (e.g. fuel switch in a

vehicle fleet)

Emission

Sources

Clustered, SSC

The project proposes to reduce GHG emissions at

more than one �source� and is eligible to use the

simplified PDD

It is assumed here that generally �BL 2 Comp.� and �Emission Sources Clustered�
projects are more complex than a �BL 1 Comp.� project. It is also assumed that
generally a SSC project will be less complex than a non-SSC project of the same group
due to the simplified methodologies. A general judgement on if a �BL 2 Comp.� is more
complex than a �Emission Sources Clustered� project or vice versa is not made as this
can be assumed to be very case-dependent.
In appendix VI it can be observed that for non-SSC projects the absolute baseline and
monitoring plan costs rise on average from 12,000 $US for �BL 1 Comp.� projects to
16,400 $US for �BL 2 Comp.� projects. They are equal for �BL 1 Comp.� projects and
the project where numerous emission sources are clustered. It can also be seen that
absolute costs for the �BL 1 Comp., SSC� projects are almost 50% lower than for the
�BL 1 Comp.� projects. In the case of the �Emission Sources Clustered� projects the
costs for the SSC project are even almost two third lower than for the non-SSC project.
Bearing in mind that the data availability is very low appendix VI gives rise to the
following conclusions.
For SSC projects absolute baseline and monitoring costs are considerably lower than for
non-SSC projects. For non-SSC projects they rise from �BL 1 Comp.� projects to �BL 2
Comp.� projects. An increase in costs from �BL 1 Comp.� projects to �Emission
Sources Clustered� projects cannot be observed.
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However, appendix VI also shows that it is more beneficial to develop complex projects
if they guarantee a much higher emission reduction than less complex projects in order
to achieve economics of scale.
It is clearly observable that the group with the highest average absolute costs has with
0.003 $US/t CO2 the lowest specific costs. For example the complex �BL 2 comp.�
projects on average reduce 6 times more GHG emissions than the �BL 1 Comp.�
projects but on average have only 1.4 times higher absolute costs. Compared to the �BL
1 Comp., SSC� projects the �BL 2 comp.� projects reduce 19 times more GHG
emissions but on average have only 3.9 times higher absolute costs.

As described, project documentation costs account for around 90% of search costs for
each project99.
It was found that PIN, PCN and additional documentation costs depend on the
requirements of the buyer. First, Senter has not required a PCN whereas the PCF has.
Second, some buyers required different types of documentation additional to the PIN
(and PCN).
Participants in the survey said that PIN, PCN and additional documentation will be
usually prepared by the project developer with strong assistance from a CDM consultant
(see IRC05; see IRC06; see IRC09; see IRC10; see IRC14; see IRC15). They stated that
the costs for preparation of the documents to a considerable degree depend on the
consultants� level of information on the project a well as the distance of the project
developers� company and the project from the consultants� company (see ibid). They
also stated that the project type has a minor influence (see ibid). Some participants said
that LoE costs strongly depend on the distance of the party that attends the meeting at
MoEF in New Delhi (see IRC05; see IRC10; see IRC14; see IRC15). For example it
was found that LoE costs for projects where staff from the consultancy based in New
Delhi attended the meeting were 1,000 � 2,000 $US. Once staff from outside New Delhi
or India was present at MoEF the costs were 10,000 $US. This cost difference is due to
higher travel costs in the latter case.
Data availability for validation costs is with three cost figures very low. The project�s
validation costs are also distributed according to their complexity among the groups
introduced above as shown in table 18.

                                           
99  Please note that the search costs quantified do not include the costs for finding a seller of CERs that

accrue to the buyer.
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Table 18: Validation Costs and Project Complexity of Selected Potential CDM
Projects in India

Project Group Validation Costs
($US)

Wind BL 1 Comp. 6,000

Biomass Co-generation BL 2 Comp. 15,000

Energy Efficiency �Emission Sources

Clustered� + BL 2

Comp.

80,000

The energy efficiency project with 80,000 $US has significantly higher absolute
validation costs than the other two projects with 15,000 $US and 6,000 $US. The
project can be assumed to be the most complex project among all 15 projects because
besides the two project components it also involves clustered emission �sources� (see
IRC11). The biomass project is more complex than the Wind project and has higher
validation costs. Hence, it can be concluded that the absolute validation costs depend on
the project complexity and rise with it. Concerning the validation costs for the wind
project it is known that the validator was the same OE that already validated the
baseline of the project for the CERUPT tender. The project developer stated that the
validator charged less for validation than he would have done if he would not have been
familiar with the project (see IRC14).

7.4.4 Total Transaction Costs of Selected Projects and Discussion of Their Impact

on the Project’s Viability

It is the purpose of this section to carry out an estimation of the total transaction costs
for projects for which the most cost components were quantified in order to provide for
the calculation of the project�s total specific transaction costs.
7 projects for which only four cost components could not be quantified are displayed in
table 18. The costs not quantified have been estimated in order to calculate total
transaction costs for each project. For this calculation the following assumptions were
made.
It was assumed that negotiation costs for the projects for which the negotiation costs
could not be obtained would also be 10,000 $US as estimated for some of the projects in
section 7.2.
It was assumed that the project developers receive host country approval on the basis of
the already granted LoE once the DNA is set-up for those projects that already obtained
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a LoE. However, some costs were expected to accrue for communication between the
DNA and the project developers which might include a meeting at the DNA. It was
assumed that the DNA will not charge an approval fee and therefore the approval costs
would be in the magnitude of 2,000 $US for communication and time spent.
For the projects that have not obtained a LoE it is assumed that the approval costs as for
obtaining LoE costs for the other projects will accrue. Consequently, the approval costs
will also be 2,000 $US.
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Table 19: Absolute Total Transaction Costs of Selected CDM Projects in India

MSW Treatment Biomass Hydro Wind Wind Fuel Switch WindTACs

$US $US $US $US $US $US $US

Negotiation Costs 10,000 10,000 10,000 10,000 10,000 10,000 10,000

Approval Costs 2,000 2,000 2,000 2,000 2,000 2,000 2,000

Validation Costs 25,000 15,000 10,000 12,000 12,000 25,000 ---

Monitoring Costs 6,550 6,550 6,550 6,550 6,550 6,550 6,550

V+C Costs 50,559 (15,000) 40,447 (12,000) 16,853 (5,000) 33,706 (10,000) 33,706 (10,000) 50,559 (15,000) 33,706 (10,000)
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For the validation costs the following estimates were made. A OE charged 15,000 $US
for the validation of a biomass co-generation project which according to above project
groups would be a �BL 2 comp.� project (see IRC14). As the biomass project included
in table 20 is also a co-generation project it was anticipated to have the same validation
costs.
As shown it can be assumed that validation costs depend on the project complexity. It
was guessed that validation costs for the MSW treatment and and the fuel switch project
to be considerably higher than for the biomass co-generation as they are known to be
more complex. For both projects validation was guessed to cost 25,000 $US.
As the wind projects are �BL 1 comp.� projects they are assumed to involve lower costs
than the biomass project. For these projects validation was assumed to cost 12,000 $US.
Costs for the hydro project with 10,000 $US were expected to be lower as the project is
a �BL 1 comp., SSC� project.
For the estimation of the monitoring costs the same procedure as outlined in section
7.4.1 was applied. It was anticipated that all projects bear the same monitoring costs.
This resulted in 6,550 $US for each project.
Concerning the V+C costs the same rationale as in the case of the validation costs was
applied. The more complex a project the higher the V+C costs were assumed to be. The
assumptions on the magnitude of the V+C costs for each bi-annual V+C are given in
brackets in table 18. The same approach as outlined in section 7.5.1 was used to
calculate the NPV of the V+C costs over the crediting period.
The total estimated absolute transaction costs for the selected projects range from
97,696 - 364,847 $US. They cannot be displayed for every single project as this would
be violate the confidentiality agreement with the participants100.

The assumptions made above result in total specific transaction costs of each project as
displayed in table 20101. The costs range from 0.07 - 0.47 $US/t CO2.

Table 20 also displays the range of CER prices the project developers receive from
potential buyers. The project developers will either sell to CERUPT or the PCF.
As the author has obtained information for which prices CERs will be sold from each
project the share of total transaction costs in the CER price could be calculated.
It ranges from 2.2% to 13.0%.

                                           
100 If the total absolute costs for each project would be given this would allow for the calculation of each

project�s emission reduction with the help of the specific transaction costs given in table 20 below.
101 Please note that the search costs quantified do not include the costs for finding a seller of CERs that

accrue to the buyer.
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Following the argumentation that a project�s sum of specific abatement costs and
specific total transaction costs needs to be lower than the CER price in order to be
viable, the projects could bare maximum abatement costs as displayed in table 19. They
range from 2.74 � 6.34 $US/t CO2.
Unfortunately, abatement costs could not be quantified for any of the projects.
Shukla (2002) has estimated long-term marginal abatement cost ranges for various CO2

mitigation options in India. He estimated that there is mitigation potential in the amount
of 84 Mt CO2 for renewable energy technologies with abatement costs from 1 � 4 $US/t
CO2 (see Shukla 2002).
When assuming that this abatement cost range applies to the 5 renewable energy
projects in table 20 it can be concluded that if they would all have received a LoI from
Senter that they would be viable. As not all of them have done so the viability of some
projects will depend on the specific abatement costs.
However, it can be observed that even when assuming that all renewable energy
projects would receive 3.15 $US/CER their max. abatement costs with 2.68 � 3.08
$US/t CO2 would still lie at the higher end of Shuklas� (2002) abatement cost range.
For the MSW Treatment and the fuel switch project no abatement cost estimates were
available.
The findings of this section can be summarised as follows.
A definite statement on the impact of transaction costs on the viability of each project
could not be made as the abatement costs of the projects are not known. However, it can
be seen that for some of the projects the transaction costs are almost negligible when
compared to the CER price paid.
It can be concluded that the transaction costs do not impact the viability of at least some
of the projects when assuming typical abatement costs.
Finally, it has to be mentioned that the transaction costs quantified are not prohibitive
and that their impact will be marginal if CER prices exceed the currently observed price
range of 3.15 - 6.50 $US/t CO2. For example EcoSecurities (2001) has shown that
permit prices in the international GHG market under various international trading
scenarios might go as high as 136 $US/t CO2 for the year 2010 (see EcoSecurities 2001,
p. 21).
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Table 20: Total Specific Transaction Costs of Selected CDM Projects in India and Their Impact on the Project’s Viability

TACs MSW Treatment Biomass Hydro Wind Wind Fuel Switch Wind

Total Specific TACs
($US/t CO2)

0.13 0.07 0.41 0.16 0.24 0.12 0.47

CER Price

($US/t CO2)

3.15 � 3.90 3.15 � 5.20 3.15 � 6.50 3.15 � 6.50 3.15 � 6.50 3.15 � 3.90 3.15 - 6.50

Max. ACs

($US/t CO2)

3.02 � 3.77 3.08 � 5.13 2.74 � 6.09 2.99 � 6.34 2.91 � 6.26 3.03 � 3.78 2.68 - 6.03

AC Estimate

($US/t CO2)

(see Shukla 2002)

--- 1 - 4 1 � 4 1 � 4 1 � 4 --- 1 � 4
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7.5 First Discussion of Future Development of Transaction Costs of CDM

Projects in India

Almost all participants in the survey stated that they expect transaction costs to decrease
once more experience is gained with CDM (see IRC01; see IRC02; see IRC06; see
IRC07; see IRC10; see IRC12; see IRC14; see IRC15).
Judging from the vast GHG mitigation potential and the considerable capacity of the
Indian private sector to develop potential CDM projects a large number of potential
CDM projects can be expected to be developed in India in the future.
It is the objective of this section to carry out a first qualitative discussion of the possible
future development of transaction costs of potential Indian CDM projects to come. To
this end selected cost components will be discussed with regard to their potential future
development. The discussion is only concerned with absolute costs and builds on
findings presented in this study as well as on information obtained during the survey
that has not been presented so far.
In section 7.3 it was found that project documentation costs account for around 90% of
search costs. Table 21 displays the potential buyers Indian project developers are
known to negotiate ERPAs with as well as the documentation the buyers require(d)
before the LoI is (was) signed.
The table also distinguishes between the search strategy of the buyers. They have either
chosen to purchase CERs through tenders with a limited time frame (e.g. CERUPT and
GoF) or through long-term acquisition102 (e.g. PCF).

Table 21: Search Strategy of Buyers and Required Documentation

Long-term AcquisitionLimited Time

Frame Tenders Without Intermediary With Intermediary

Search
Strategy of
Buyer CERUPT GoF PCF IDFC/PCF

Required
Documentation

PIN, LoE,

Validated

Baseline

PIN or PDD,

LoE

PIN, PCN, LoE PIN, PCN, LoE, Due

Dilligence Test

Source: see Senter (2001), p. 16f.; see PCF (2003b); see MoFA (2003b), p. 2; see IRC14

                                           
102 �Limited time frame tender� in this context means that the tender has a deadline until which project

developers needed to submit their offer. In contrast to that the PCF strategy is here referred to as a
�long-term acquisition� as no such deadline do exist and project developers can submit offers
continously until the funds resources come to an end.
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A number of participants stated that they expect the project documentation costs to
decrease in the future due to the following reasons. First of all, once the DNA is in place
the project developers can directly obtain host country approval and do not have to seek
host country endorsement first103 (see IRC01; see IRC05; see IRC10; see IRC14; see
IRC15). Second, potential buyers already provide for project developers to directly
submit a PDD for consideration by the buyer (e.g. GoF). In such a case PIN and PCN
costs do not arise. A CDM consultant that was involved in a CDM project that tendered
under CERUPT as well as a project that tendered under the Finnish JI/CDM Pilot
Programme clearly stated that project documentation costs under the latter were much
lower as the project developer directly submitted a PDD to the GoF (see IRC15). No
PIN and validation of the baseline was required. He also stated that under CERUPT the
validation of the baseline was required to give the buyer an indication of the quality of
the baseline as in 2001 the experience with baseline development was very low (see
ibid). It is expected that no potential future buyer will make this a requirement again
(see IRC12; see IRC15).
If the PCF purchases CERs from projects that directly submit a PDD as project
documentation is not known. However, when considering that due diligence testing is a
strict requirement in the IDFC/PCF route it can be assumed that project documentation
costs for projects that follow this route in the future will be higher than in the case of
future tenders designed like the Finnish JI/CDM Pilot Programme.
Finally, it should be noted that even though potential buyers might except PDDs as
project documentation, the potential seller has to decide which documentation he wants
to submit. This will very likely depend on the risk aversion of the seller as the review of
the PIN by the buyer might give the seller an early indication if a buyer is prepared to
buy CERs from his potential project.
One could expect the future development of project documentation costs to depend both
on the future documentation requirements of buyers as well as the decision of the seller
which documentation to submit to the buyer. A general statement cannot be made.
An estimation on the future development of negotiation costs is not made as the costs
quantified are estimates and only come from one source.
The assessment of the PDD costs in section 7.5.3 has shown that baseline and
monitoring plan costs seem to depend on project complexity. All participants in the
survey said that in the future PDD costs will be determined by learning-effects gained
from past PDD development. They assumed the complexity of the project to be less
influencal once an experienced CDM consultant/project developer does the PDD (see
                                           
103 The participants expected additional costs to accrue during obtaining host country approval for

projects which have already received a LoE (see section 7.2).
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IRC01; see IRC06; IRC09; see IRC10; see IRC14; see IRC15). However, it can be
assumed that this statement is only valid for project types with which the respective
project CDM consultant/project developer has already gained experience (see IRC14;
see IRC15).
One can expect PDD costs for Indian CDM projects in the short-term to decrease due to
learning-effects for project types for which several PDDs have already been finalised.
When considering table 10 this will very likely be the case for biomass and wind
projects as they account for the majority of Indian projects. In how far learning-effects
influence PDD costs of other project types in the mid- and long term can be anticipated
to depend on how many projects will be developed in the respective project category.
It can also be assumed that learning-effects will arise on the part of the validators (see
IRC01; see IRC13). To which extent they will be passed through to the project
developers in terms of lower validation costs can be assumed to depend on the degree
of competition among validators. A number of participants stated that an Indian OE
performing validation and V+C very likely charges lower rates because of lower labour
costs in India (see IRC01; see IRC10; see IRC14; see IRC15). However, so far only
DOEs from developing countries have applied for accreditation. Hence, it can be
assumed that in the mid-term a validation cost reduction is not likely.
Once the COP has decided on a percentage to be retained by the EB for its
administrative expenses an administration fee will superseed the currently existing
registration fee. As the magnitude of the future fee is uncertain as well as the time when
it will come into force no estimates on the future development of the registration costs
can be made. However, it is clear that the proposed administration fee due to its
proportional design will mean equal specific transaction costs for all projects
irrespective of how many CERs they generate.
The monitoring costs, V+C costs as well as the costs accruing from the adaptation fee
will not be further considered due to the following reasons. For the first two cost
components a quantification was not possible. However, for the V+C costs it can be
assumed that their future development will be influenced by the same factors as outlined
for the validation costs. The adaptation fee is not very likely to change in the near
future.
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8 Summary and Scope for Further Research

It was the objective of this study to empirically quantify transaction costs of potential
CDM projects in India and to conduct a preliminary assessment of the results found.
Sink CDM projects were not within the scope of this study. Methodologically this study
was split into two parts.
The first part was concerned with the definition of transaction costs of CDM projects
and their cost components that could be used in an empirical survey to quantify
transaction costs of CDM projects. The methodological approach to define transaction
costs and their components built on the following. First, the review of relevant literature
on transaction costs of CDM projects. Second, on information of institutional design
options for CDM projects as well as of developments in the current CER market. For
the purpose of this study transaction costs of CDM projects were defined as the sum of
costs from the tasks to be performed in the CDM project cycle that accrue until the end
of the (last) crediting period as well as costs that accrue from search and negotiation
activities involved in uni-, bi- and multilateral projects.
Transaction costs of CDM projects consist of the cost components search costs,
negotiation costs, PDD costs, approval costs, validation costs, registration costs,
monitoring costs, verification and certification costs and costs accruing from the
adaptation fee.
A discussion on which factors the magnitude of transaction cost components depends on
showed that they depend on a variety of factors and that absolute transaction costs are
very project-specific.
Estimates on the magnitude of transaction costs and a discussion of their potential
impact on the viability of CDM projects found the following. First, in order for projects
to be viable the sum of specific abatement costs and the specific transaction costs needs
to be lower than the CER price. Second, the major determinant of the specific
transaction costs is the total emission reduction of the project. Therefore, the higher the
emission reduction of a project, the higher the probability that the transaction costs do
not impact the project�s viability.

The second part was concerned with the methodology used for the quantification of
transaction costs of CDM projects in India. A survey among the players involved in
CDM projects in India was identified to be an appropriate means for quantification. The
survey consisted of a round of personell interviews with players involved in CDM in
India and the exchange of electronic questionnaires. The quantification was carried out
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on a project-specific basis. The participants in the survey were asked to directly quantify
parts of the transaction cost components defined in this study for projects they were
involved in. Some transaction cost components were quantified by the author with other
information than direct costs given by the participants.

Around 65 potential CDM projects were found to be currently developed in India. At
the time of writing not a single project was registered by the EB. For 15 unilateral
projects parts of transaction costs could be quantifed. For each project at least 4 out of 9
cost components could not be quantified. The lowest (highest) specific transaction costs
aggregated over all projects for which data was available resulted in 0.06 $US/t CO2

(0.47 $US/t CO2).
An assessment of the results found the following.
The findings suggest that around 76% to 88% of the total transaction costs were
quantified.
The specific abatement costs are mainly determined by a project�s total emission
reduction. For all cost components apart from the costs accruing from the adaptation fee
a significant cost degression with rising emission reductions due to economics of scale
was observed.
The dominant share in total specific transaction costs for projects with high emission
reductions have the costs accruing from the adaptation fee (68%) which depend on the
project�s emission reduction and the CER price.
The major shares in the highest specific costs quantified are the PDD costs (27%),
followed by the search costs (19%), the costs accruing from the adaptation fee (19%)
and the validation costs (17%). PDD costs seem to increase with project complexity.
Project documentation costs contribute around 90% to the search costs and mainly
depend on the requirements of the buyer. Costs accruing from the adaptation fee are
directly proportional to a project�s emission reduction and the CER price. Validation
costs also seem to rise with project complexity.
Estimation of total transaction costs for 7 projects for which the CER prices were
available (3.15 - 6.50 $US/t CO2) resulted in specific total transaction costs of 0.07 -
0.47 $US/t CO2.
A final statement in how far transaction costs impact the viability of the projects cannot
be made as the project�s abatement costs were not given by the participants in the
survey. However, when considering typical abatement costs for renewable energy
projects in India (1 - 4 $US/t CO2) it can be assumed that a number of these projects are
viable.
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Finally, a first qualitative discussion on the potential future development of transaction
costs in India showed that in the short-term no considerable decreases in transaction
costs can be expected.

Considering the rather broad definition of transaction costs it was not within the scope
of this study to cover all relevant aspects of transaction costs of CDM projects
comprehensively. This was also due to the early stage of the CDM and of empirical
research on transaction costs of CDM projects.
On the basis of this study it can be concluded that it appears to be promising to direct
the focus for further research on the following areas.
First, in this study data availability for costs quantified was very low and the assessment
of the results have a very preliminary character. One can expect much more data to be
available as the CDM market evolves and more projects are being developed and
registered. Hence, further empirical quantification will increase the understanding of the
magnitude of transaction costs of CDM projects as well as the factors they depend on.
Second, transaction costs that accrue to the buyer of the CERs were not quantified in
this study. As briefly shown different buyers have chosen different strategies for
purchasing CERs. Hence it would be interesting to quantify buyers transaction costs and
identify the factors they depend upon.
Third, the present study was limited to non-sink CDM projects. The international rules
for sink projects are expected to be finalised at COP9 in December 2003 (see Jung
2003, p. 2). Thus it would be interesting to explore if transaction costs of sink projects
will significantly differ from those of non-sink projects.
Fourth, this study showed that one needs to distinguish between unilateral, bilateral and
multilateral CDM projects. None of the projects the author obtained information for was
bi- or multilateral. It is argued that bi- and multilateral CDM projects bring significantly
more benefits to the host country then unilateral projects (see Baumert/Kete/Figueres
2000, p. 6ff.). Hence it would be interesting to explore if and in how far transaction
costs hamper the development of bi- and multilateral projects.
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Appendix I

Overview on 28 Potential CDM Projects
Country Buyer Project Type CERs (t CO2e)

Bolivia CERUPT Energy Efficiency 327,083

Brazil PCF Fuel Switch 12,041,356

Brazil CERUPT Biomass 195,984

Brazil CERUPT Landfill Methane 695,880

Brazil NCDF Fuel Switch 21,000,000

Brazil NCDF Landfill Methane 11,800,000

Chile PCF Hydro 2,812,000

China CERUPT Wind 606,476

Colombia PCF Wind 1,168,000

Costa Rica PCF Wind 500,000

Costa Rica PCF Hydro 100,000

Costa Rica CERUPT Energy Efficiency 491,000

Costa Rica CERUPT Hydro 806,800

Costa Rica CERUPT Landfill Methane 974,971

El Salvador CERUPT Geothermal 100,000

India CERUPT Wind 340,000

India CERUPT Biomass 300,000

India CERUPT Biomass 1,150,000

India CERUPT Wind 272,000

India CERUPT Wind 475,607

Indonesia CERUPT Geothermal 5,432,000

Jamaica CERUPT Wind 4,572,00

Mauritius PCF Waste Incineration 2,800,000

Panama CERUPT Hydro 3,397,129

Panama CERUPT Hydro 330,806

Panama CERUPT Hydro 224,800

South Africa PCF Landfill Methane 4,720,000

Uganda PCF Hydro 1,884,000

Total 74,945,892
Source: see de Coninck/van der Linden (2003), p. 11 ; see PCF (2003d); see Senter (2003).
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Appendix II

Mayor Questions Raised During the Interviews
Group Q1: In which

(potential) CDM

projects is your

company currently

engaged in (e.g.

technical descrip-

tion, abatement

costs, etc) ?

Q2: What are the

transaction costs

that accrued so far

for each project?

Q3: What do you

assume to be the

factors that the

transaction costs

depend upon?

Q4: For which

transaction cost

components do

you see a scope

for reduction?

Why?

Q5: What is the

progress in the

operationalisation

of the CDM in

India?

Q6: What is your

perception of the

current situation of

the CDM in India?

What do you

regard as

important issues

that need to be

addressed?

Project Developers X X X X X

CDM Consultants X X X X X

Financial Institutions X X X X X

Governmental Representatives X X
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Appendix III

List of Participants in the Survey Quoted in This Study
Expert Group1 Date of Interview Participation in

Electronic
Questionnaire

Interview
Reference Code

C 11.03.03 IRC01

C 11.03.03 IRC02

GR 11.03.03 IRC03

GR 12.03.03 IRC04

C 26.03.03 X IRC05

C 01.04.03 IRC06

FI 01.04.03 IRC07

GR 01.04.03 IRC08

PD 03.04.03 IRC09

FI 07.04.03 X IRC10

PD 08.04.03 X IRC11

PD 09.04.03 IRC12

C 09.04.03 IRC13

C 14.04.03 X IRC14

C 09.06.03 X IRC15
1) PD=Project Developers; C=Consultants; FI=Financial Institutions; GR=Governmental

Representatives
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Appendix IV

Sample Questionnaire

Transaction Costs of CDM Projects in India
An Electronic HWWA Questionnaire

Recipient:

XXX

July 2003

Matthias Krey, Programme �International Climate Policy�, Hamburg Institute of
International Economics (HWWA), Neuer Jungfernstieg 21, 20347 Hamburg, Germany,
Tel.: +49(0)4042834-349, Fax: -451, matthias.krey@hwwa.de

An Introduction to the Research Project: Transaction Costs of

CDM Projects in India – A Preliminary Empirical Survey

It is the aim of the research activity to quantify transaction costs of CDM projects in
India by gathering empirical data from among the CDM project developers, consultants
and facilitators.

To that end transaction costs of CDM projects and their cost components have been
defined and compiled by the HWWA. In March and April 2003, during a one month
visit to India approximately 30 interviews have been carried out among CDM experts
from the Indian private sector and governmental representatives involved in the
operatinalisation of CDM.

The information collected during that time has been used to design questionnaires that
are specifically tailored to every experts� activities in CDM projects. Such
questionnaires are currently send to 8 experts that gave their consent to participate in the
research activity.
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Electronic Questionnaire: Transaction Costs of Potential CDM

Projects developed by XXX

1) General Information on Your Companys’ Potential CDM Projects

Please fill the information in the table below.
Project Project 1 Project 2 Project 3 Project 4 Project 5 Project 6

Project type

Abatement costs

($US/t CO2)

Current stage in

the project cycle

Potential buyer

2) Anticipated Annual Emission Reductions and Crediting Period

Please specify how much CERs you anticipate each project to generate annually. Please
also give the choice of crediting period.

Project Project 1 Project 2 Project 3 Project 4 Project 5 Project 6

Emission

reduction

(CO2e/year)

Crediting period

(years)

3) Search Costs

Def.: Search costs are the costs that accrue to the seller and the buyer of CERs as they
seek partners for a mutually beneficial exchange of CERs.

They are defined to consist of:

- Search activity costs
- Project documentation costs
- LoI costs
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3.1) Search activity costs: Please outline which activities you undertake to find a buyer
for the CERs potentially generated from your (clients�) project(s). Please estimate for
each project which costs have been spent on such activities so far and fill the figures in
the table below. Please also explain which factors you would estimate such costs to
depend upon.

Project Project 1 Project 2 Project 3 Project 4 Project 5 Project 6

Costs ($US)

Factors they might depend upon:

3.2) Project documentation costs: Please quantify the costs for the preparation of each
type of documentation in the table below, if applicable. Please also estimate what they
might depend upon. Finally, please also outline the procedure for obtaining the LoE.

ProjectCosts ($US)

Project 1 Project 2 Project 3 Project 4 Project 5 Project 6

PIN

PCN (or similar)

LoE

Additional

documentation

Factors they might depend upon:

Procedure for obtaining the LoE:

3.3) LoI costs: Please specify if any potential buyer has expressed his intention to
purchase CERs from any of your (clients�) projects in the form of a Letter of Intent
(LoI). If so, please indicate for which project and please briefly outline the procedure
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involved in negotiating and signing the LoI. Can one expect significant costs to accrue
from that procedure (e.g. travel costs, negotiation and decision-making costs, etc)? If
so, please quantify them.

4) Negotiation Costs

Def.: Negotiation costs are the costs that arise when potential sellers and buyers
negotiate the terms of the ERPA on the basis of the LoI.

Please specify for which projects you (or your client(s)) engaged into negotiation of an
Emission Reduction Purchase Agreement (ERPA), if any, and what has been the
procedure and the involved costs. Please also explain which factors you would estimate
such costs to depend upon.

Project Project 1 Project 2 Project 3 Project 4 Project 5 Project 6

Costs ($US)

Factors they might depend upon:

5) PDD Costs

Def.: PDD costs are the costs that accrue from the tasks that have to be undertaken in
order to complete the PDD as laid down in the CDM rules.

PDD costs are defined to consist of:

A) Baseline determination costs
B) Monitoring plan determination costs
C) Costs for analysis of environmental impacts of the project
D) Costs for stakeholder consultation
E) Other (e.g. project description, calculation of GHG emissions, etc)

5.1) Please give the costs for A), B), C), D) and E) for each project in the table below.

If you have not yet completed the PDD for each project, please estimate the likely

costs and mark them with “est.”.
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ProjectCosts

($US) Project 1 Project 2 Project 3 Project 4 Project 5 Project 6

A)

B)

C)

D)

E)

5.2) If you cannot specify the PDD cost components for all projects please give an
average cost estimate of the cost components A), B), C), D) and E) and please briefly
outline on which factors they might depend upon (Was there any noteworthy difference
in the costs among the different project types? If so, among which and why?).

A)

B)

C)

D)

E)

Factors they might depend upon:

5.3) Please specify if any of the projects are eligible under the CDM small-scale rules
and if you (plan to) use those rules for your (clients�) project(s). Do you estimate the
PDD costs to be lower for the project(s) in question than with a non-small-scale project
of the same kind?

6) Approval Costs

Def.:Approval costs are the costs that the project developer faces in order to obtain
host country approval.
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As no official DNA is yet in place in India: Which costs do you expect to occur for

obtaining such a host country approval? What do you estimate the procedure to be?

7) Validation Costs

Def.:Validation costs are the costs that the project developer has to pay to the OE
for validation.

7.1) Please fill the validation costs for each project in the table below.
If you have not contracted a validator for all projects, please estimate the likely
validation costs of the projects and mark them with “est.”.
Project Project 1 Project 2 Project 3 Project 4 Project 5 Project 6

Costs

($US)

7.2) Please specify on which factors you would estimate the validation costs to depend
upon.

8) Monitoring Costs

Def.: Monitoring costs are the costs that arise from the implementation of the
monitoring plan, the periodic monitoring activities and the periodic submission of
the monitoring report.

As none of the projects has been implemented please estimate the monitoring costs
for each project. Please distinguish between
A) Initial capital costs (for the installation of monitoring equipment and data

processing facilities)
B) Annual monitoring costs (for collecting and processing the data as well as for

completing the monitoring report)
Please only consider those costs that are additional to conventional project
monitoring.
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ProjectCosts ($US)

Project 1 Project 2 Project 3 Project 4 Project 5 Project 6

A)

B)

9) Verification and Certification Costs

Def.: Verification and certification costs are the costs that the project developer has
to pay to the OE that performs verification and certification.

9.1) As none of the projects has been implemented please give an estimate on the likely
verification and certification costs for each project in the table below. Please also
specify in which intervals you plan to perform verification and certification (e.g.
annually, bi-annually, etc). Finally, please also estimate on which factors you would
expect the verification and certification costs to depend upon.

Project Project 1 Project 2 Project 3 Project 4 Project 5 Project 6

Costs

($US)

Intervals

Factors they might depend upon:

9.2) Please specify if any of the projects would is eligible under the CDM small-scale
rules and if you plan to contract the same OE for both validation, verification and
certification. To which extent do you estimate the verification and certification costs to
be lower for the project in question than with a non-small-scale project of the same
kind?

Note on confidential treatment We will not use or mention the name of you or
your company in our forthcoming publication. If you require us to keep any other
information given by you in the above questionnaire confidential, please specify your
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requirements or suggestions how to disclose information that you do not want to see
circulated.

Thank you very much for your effort and for your valuable contribution to our
research.
We will make sure that you will receive the research results based on this
questionnaire as soon as possible.
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Appendix V

Specific Transaction Costs of Selected Potential CDM Projects in India by Cost 
Component Quantified and Their Dependence on the Projects' Emission Reduction
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