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Abstract
As the market for greenhouse gas units emerges, the transaction costs of the Kyoto Protocol’s project-

based mechanisms, Joint Implementation (JI) and the Clean Development Mechanism (CDM), are

attracting increasing attention among researchers. This paper aims to contribute to the scarce body of

empirical evidence regarding the transaction costs of the project-based mechanisms by analysing the

transaction costs of the Finnish CDM/JI Pilot Programme regarding four JI projects and six small-scale

CDM projects. We find the transaction costs of the Finnish Pilot Programme to range from € 46 000 to €

112 000 for JI projects and from € 19 000 to € 121 000 for CDM projects. Average unit transaction costs

were found to be € 0.37 – 1.89 and € 0.22 – 3.38  per tonne of carbon dioxide equivalent (t CO2e) for JI

and CDM projects, respectively. By combining our estimates regarding a public buyer’s share of

transaction costs with estimates of private party transaction costs, we find the total transaction costs of

small-scale CDM and JI projects to range between € 62 000 and € 303 000.
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1 Introduction

The Kyoto Protocol establishes three market-based mechanisms, namely international

emissions trading (IET), Joint Implementation (JI) and the Clean Development

Mechanism (CDM), which allow international co-operation concerning climate change

mitigation efforts. Under IET, Annex I parties2 can trade greenhouse gas (GHG) units3,

and under JI and CDM, known as the project-based mechanisms, Annex I countries

1 Corresponding author. Tel.: +358-919158599; Fax: +358-919158096, E-mail address: Hanna-

Mari.Ahonen@Helsinki.fi
2 Annex I parties refer to industrialised countries and countries with economies in transition which are listed

in Annex I to the UN Convention on Climate Change and have been assigned emission limitation and

reduction targets in Annex B to the Kyoto Protocol.
3  Following Mullins and Baron (1997), we use the term “GHG unit” to refer to any tradable unit

representing a given amount of GHG emissions or removals by GHG sinks. Emission reductions

generated by JI and CDM projects are types of GHG units.
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may purchase emission reductions (ERs)4 generated by foreign projects and use these

ERs to meet part of their commitments. JI projects are located in another Annex I

country, and these projects generate Emission Reduction Units (ERUs). CDM projects,

on the other hand, are located in non-Annex I countries and they generate Certified

Emission Reductions (CERs).

The flexible mechanisms are designed to increase the cost-effectiveness of

Annex I countries’ efforts to reduce GHG emissions. Besides cost-effectiveness, equity

and sustainable development are also important objectives of international climate

policy. The environmental integrity of JI and CDM is safeguarded through a set of

international rules, guidelines and procedures governing the application of the project-

based mechanisms. Rules and guidelines, however, create transaction costs which

increase the costs of generating and trading eligible ERs and consequently reduce the

cost-effectiveness of the project-based mechanisms relative to a situation with no

transaction costs and relative to other mitigation measures with lower transaction costs

(Dudek and Wiener, 1996; Stavins, 1995).

The transaction costs of JI and CDM are generally thought to be higher than

those of international emission trading (e.g. Ellerman et al., 2003; Michaelowa and

Jotzo, 2005; Mullins and Baron, 1997; Tietenberg et al., 1999). This may restrict the

potential of JI and CDM projects to generate GHG units at a competitive price and

consequently prevent the implementation of projects with considerable sustainable

development benefits.

Estimates found in literature on the level of transaction costs of JI and CDM

projects vary widely, ranging from approximately 60 000 to several million US dollars

(see Appendix 1 for a summary). Small-scale CDM projects are estimated to accrue

transaction costs of USD 8 000 – 130 000 (de Gouvello and Coto, 2003; PCF, 2003).

To date, empirical evidence on the transaction costs of JI and CDM projects has been

scarce. Early empirical work was conducted by Fichtner et al. (2003) and Michaelowa

et al. (2003) on AIJ5 projects. However, since AIJ differs from the actual project-based

mechanisms, transaction costs of AIJ may not be representative of those of JI and

CDM. Based on limited empirical and industry data, Michaelowa et al. (2003) estimated

minimum fixed transaction costs at € 150 000 for CDM projects, € 140 000 for second

track JI and  80 000 for first track JI.6 The transaction costs of CDM projects in India

4 In this study, the term “emission reduction” (ER) refers to emission reductions generated through CDM

and JI. One ER is equal to one metric tonne of carbon dioxide equivalent (t CO2e).
5 Activities Implemented Jointly (AIJ) is a pilot phase paving way to the project-based mechanisms.
6 First track JI refers to a lighter procedure whereby the host country may conduct determination and

verification. Heavier, second track procedures (similar to CDM) are applied when the JI host country only

meets minimum participation requirements.



were found to range between USD 65 000 and 549 000 per project (Krey, 2005; TERI,

2005).

Most studies point out the significant share that fixed costs represent of total

transaction costs and emphasise the consequent importance of economies of scale in

determining the level of transaction costs. Michaelowa et al. (2003) suggest that only

large-scale project activities reducing emissions by at least 50 000 t CO2e annually are

likely to be viable under JI or CDM. A study by TERI (2005) estimates that, at prevailing

prices7, transaction costs become negligible only for projects reducing emissions by 50

000 t CO2e or more annually, and projects generating less than 4 000 CERs per annum

would find it difficult to cover transaction costs with the revenue from the sale of CERs

(TERI, 2005).

This paper contributes to the scarce body of empirical research regarding the

transaction costs of small-scale CDM and JI projects by analysing detailed cost data of

the Finnish CDM/JI Pilot Programme. The Finnish Pilot Programme aims to implement

small- to medium-scale JI and small-scale CDM projects and to purchase emission

reductions from these projects on behalf of Finland. We examine transaction costs from

a public buyer’s viewpoint, investigating both the direct and indirect costs of developing

and implementing CDM and JI projects as well as other costs incurring to the Finnish

CDM/JI Pilot Programme. Our empirical data covers the buyer’s share of the projects’

transaction costs, which in the case of the Finnish Pilot Programme represents a

significant share of the total. Several of the Pilot Programme’s projects have already

been implemented and are at monitoring and verification stage. Consequently, we are

able to provide data of improved quality on pre-implementation and implementation

costs and increasingly accurate estimates of anticipated future costs. We supplement

our calculations with estimates regarding the seller’s share of transaction costs, taken

from literature, in order to provide an indication of potential total transaction costs of

small-scale CDM and JI projects.

The rest of the paper is organised as follows: Section 2 provides the definition of

transaction costs used in this paper as well as some theoretical background regarding

the impact of transaction costs on the carbon market. Section 3 introduces the Finnish

CDM/JI Pilot Programme and describes the data and methods of the analysis. The

transaction costs of the Pilot Programme are presented and discussed in Section 4,

and Section 5 concludes.

7 The price range referred to in the report is approximately USD 3 – 6 /t CO2e (TERI, 2005, 17)



2 Transaction costs in the context of the Kyoto mechanisms

Transaction costs of the Kyoto mechanisms typically refer to the costs specifically

related to following the project cycles of JI and CDM, that is, costs that are additional to

the conventional transaction costs of investments. Transaction costs lower the traded

volume of GHG units and increase the costs associated with these units compared to a

situation without transaction costs. As a result, gains from trade are reduced.

2.1 Defining transaction costs

Within a neo-classical economics framework, Stavins (1995) defines transaction costs

as costs arising from the transfer of property rights, such as the costs of finding trading

partners, exchanging information and negotiating contracts. In neo-institutional

economics, transaction costs are defined more broadly, including also the political

transaction costs associated with setting up markets and creating property rights.

Woerdman (2002) discusses the role of these costs in the context of climate change

policy.

While transaction costs occur to some extent in all real-world markets, the

detailed procedures related to the ‘GHG component’ of the project – the component

associated with generating emission reductions eligible under the Kyoto Protocol – give

rise to transaction costs that are additional to those related to investments in general

(Fichtner et al., 2003; Michaelowa et al., 2003). These transaction costs are the focus

of this study. Table 1 presents the definitions of transaction cost categories, following

Dudek and Wiener (1996) and Michaelowa et al. (2003). In Table 1, transaction costs

are divided into three main categories: pre-implementation costs which are borne

upfront; implementation costs which occur once the project is ongoing; and transfer

and trading costs associated with the emission reductions generated by the project.

Transaction costs are divided between project developers, buyers of the ERs and

participating governments. The distribution of transaction costs between the different

parties is, at least to some extent, a matter of negotiation and depends on project-

specific circumstances. The last column of Table 1 indicates the party or parties

typically bearing the transaction cost component under the Finnish CDM/JI Pilot

Programme.



Table 1. Project-specific transaction cost categories

Transaction cost (sub-)category Description Party/parties typically bearing cost under
the Finnish CDM/JI Pilot Programme

Pre-implementation costs
Search, project proposal and screening Costs of finding potential trading partners and projects; Costs of preparing project

proposal; costs of screening proposals
Pilot Programme and project proponent

Preparation of Project Design Document (PDD) Costs of preparing a PDD for the project Project proponent (and/or Pilot Programme)
Contract negotiations Costs of negotiating the terms of contract regarding the purchase of emission reductions Pilot Programme and project proponent (and

JI host countries)
Determination (JI) / validation (CDM) Costs of validating or determining the PDD by an independent third party Pilot Programme
Approval Costs of attaining authorisation and approval from the participating governments Project proponent and host country
Registration (CDM only) Registration fee paid to the CDM Executive Board (deducted from the share of proceeds

to cover administrative costs, see below)
Pilot Programme

Implementation costs
Monitoring Costs of monitoring the project in accordance with the monitoring plan Project proponent
Verification Costs of contracting an independent third party to verify the emission reductions Pilot Programme
Certification (CDM only) Costs of certifying the emission reductions generated by a CDM project, and possible

costs related to the issuance of CERs
Pilot Programme

Enforcement and supervision Costs of measures taken to ensure that the terms of contract are honoured Pilot Programme and/or project proponent

Transfer and trading costs
Transfer E.g. brokerage costs, and possible fees or levies charged by the host country Project proponent
Share of proceeds to cover administrative costs A share of proceeds to be determined by the CDM Executive Board for CDM projects

and the Article 6 Supervisory Committee for JI projects
Pilot Programme

Adaptation Fund fee (CDM only) 2 % of the CERs issued for the CDM project Pilot Programme
Registry Costs of holding an account in the national registry Project proponent

Source: Dudek and Wiener (1996); Michaelowa et al. (2003); own additions and modifications.



2.2 Impact of transaction costs

In the market for the Kyoto mechanisms, the demand curve represents the willingness-

to-pay of buyers for given volumes of GHG units and the supply curve reflects the

marginal cost of generating GHG units. The intersection of the demand and supply

curves determines the equilibrium volume and price at which the market clears. In

Figure 1, the equilibrium quantity of GHG units is denoted as Q* and the corresponding

equilibrium price as P*. Under perfect market conditions, the equilibrium outcome is

cost-efficient, that is, the quantity Q* of emission reductions is achieved at minimum

cost. This outcome is characterised by the equalisation of marginal abatement costs

across the reduction options at the level P*.

Figure 1 presents a model of a market for GHG units generated through the

three flexible mechanisms and illustrates the impact of transaction costs on demand

and supply and the equilibrium price and quantity relative to a situation with zero

transaction costs. In the presence of transaction costs, the sum of marginal abatement

costs and marginal transaction costs is equilibrated, resulting in a higher marginal cost

(MC) of acquiring GHG units and a lower equilibrium trading volume (QT) than in the

absence of transaction costs (P* and Q* respectively). Transaction costs create a

wedge between the cost to the buyer of acquiring and the cost to the seller of

generating GHG units. As a consequence, transaction costs lead to lower gains from

trade to both parties compared to a situation with no transaction costs, and the cost-

efficient market equilibrium is no longer achieved. This outcome is independent of the

distribution of transaction costs between the parties. (Stavins, 1995.)

The market price (PT) reflects, among other things, the division of transaction

costs between the parties. The LHS panel of Figure 1 represents the case where

sellers bear all transaction costs. Transaction costs shift the effective supply curve

upwards, so that for supplying any quantity of GHG units sellers require a higher price

than in the absence of transaction costs. The equilibrium price PT is equal to the

marginal cost (MC) of generating the last GHG unit, that is, the sum of the marginal

abatement cost (MAC) and the marginal transaction cost (MTC) associated with the

last unit required to achieve the equilibrium quantity of QT. The price received by

sellers, net of transaction costs, is MAC. The RHS panel of Figure 1 describes the case

where transaction costs accrue to buyers. Transaction costs shift the demand curve

downwards, reducing the willingness to pay for any given quantity of GHG units

compared to a situation with no transaction costs. The equilibrium price PT is now equal

to the MAC, in addition to which the buyers must pay MTC to acquire one GHG unit. If



the seller and buyer share the transaction costs, PT lays somewhere between MC and

MAC, depending on the distribution of transaction costs between the two parties.

Figure 1. The market price of GHG units when transaction costs are borne by seller / buyer.

Source: Michaelowa et al. (2003, 263); Dudek & Wiener (1996, 16); own modifications.

2.3 Estimating transaction costs of individual projects

Drawing upon Figure 1, Figure 2 presents a model of an individual JI or CDM project

and its key economic components. The height of each box represents the average unit

cost, price or revenue while the width reflects the amount of GHG units traded under

the project. It follows that the total cost or revenue is equal to the area of the box.

Figure 2. Economic components of a JI or CDM project.

Recent literature on the transaction costs of the Kyoto mechanisms has concentrated

on the sellers’ transaction costs, sometimes assuming that the buyers’ transaction

costs are factored into the purchase price (e.g. Krey, 2005, 2395). In this paper, we

estimate the transaction costs of a public buyer (A in Figure 2) – the Finnish CDM/JI

Pilot Programme – and assume that the seller’s transaction costs (C in Figure 2) are

factored into the purchase price. The average unit cost to the buyer of acquiring one

GHG unit is the sum of the price and the buyer’s average unit transaction costs (height



of A in Figure 2). The net price received by the seller, in turn, is the price minus the

average unit transaction costs borne by the seller (height of C in Figure 2). In order to

estimate the project’s potential total transaction costs (A+C in Figure 2), we

supplement our results concerning the Pilot Programme’s share of the transaction

costs with estimates of private party transaction costs found in literature.

3 Background, data and methods

The Finnish CDM/JI Pilot Programme aims to develop administrative capacity for the

use of the project-based mechanisms and to purchase emission reductions generated

by JI and CDM projects implemented under the Pilot Programme. Drawing upon these

objectives, we divide the transaction costs incurred to the Pilot Programme into general

transaction costs, associated with the capacity building activities of the Pilot

Programme; and project-specific transaction costs, which are directly related to the

implementation of the Programme’s ten ongoing projects and project ideas.

3.1 Overview of the Finnish Pilot Programme

The Finnish CDM/JI Pilot Programme was launched in 1999 under the Ministry for

Foreign Affairs to gather experiences on JI and CDM. The Pilot Programme is

supervised by an inter-ministerial Steering Committee and, since August 2000, the

Finnish Environment Institute (SYKE) has been responsible for its practical

implementation. The Pilot Programme has two main objectives: (i) to build

administrative capacity and to develop guidelines and procedures for the selection and

implementation of CDM and JI projects; and (ii) to implement small-scale projects and

to purchase eligible and cost-effective GHG emission reductions resulting from these

projects on behalf of Finland.

The Pilot Programme’s projects have been selected on the basis of a Project

Idea Note (PIN), submitted by the project proponent to the Pilot Programme together

with a Letter of Endorsement (LoE) from the host country. Proposals receiving

preliminary approval from the Steering Committee are included in the project pipeline of

the Pilot Programme and a Project Design Document (PDD) is then prepared. Next, JI

and CDM projects need to undergo determination and validation, respectively.8 Once a

JI project has been successfully determined, an inter-governmental Project Agreement

(PA) and an Emission Reductions Purchase Agreement (ERPA) may be signed.9 After

8 As of August 2005, official determination is not yet possible. Instead, a determination-like procedure is

applied. Official validation has been possible since March 2004.
9 Unlike some other buyers, the Finnish Pilot Programme applies a heavier (and thus, potentially more

costly) legal framework for JI than for CDM in order to manage risks.



a Letter of Approval (LoA) has been received from the host country, the CDM project

may be validated and registered and the project’s ERPA signed. Project developers are

responsible for monitoring the project. ERs generated by the projects are periodically

verified (and certified in the case of CDM).10 Payments for ERs are typically made

against delivery although advance payments are possible in some circumstances.

During the first four years of its operation, the Pilot Programme reviewed over

130 potential JI and CDM projects in more than 20 host countries. In August 2005, the

Pilot Programme’s project pipeline included six CDM projects or project ideas and four

JI projects at PDD stage or beyond, hereafter referred to as ongoing projects (see

Table 2). The ongoing projects are expected to generate approximately 1.6 Mt CO2e of

ERs in total between the years 2004 and 2016.11 Expected annual ERs of projects

range from less than 5 000 to 56 000 t CO2e, with crediting periods of 7 or 10 years.

Table 2. Overview of ongoing projects under the Pilot Programme

Location and type Size category
(t CO2e/a) Status (August 2005)

CDM projects
Honduras, small hydro (*3) < 5,000 (combined) Validation ongoing, ERPA signed
El Salvador, biomass energy 5,000 – 10,000 Ready for validation
India, biomass energy (*5) 5,000 – 10,000 (combined) Validation ongoing
India, small hydro 10,000 – 20,000 Validation ongoing
Honduras, small hydro 10,000 – 20,000 Validated, registered, ERPA signed,

implemented
Costa Rica, biogas recovery 40,000 – 50,000 Ready for validation

JI projects
Estonia, Tamsalu, biomass energy < 5,000 Determineda, ERPA signed, implemented
Estonia, Kadrina, biomass energy < 5,000 Determineda, ERPA signed, implemented
Estonia, Paide, biomass energy 10,000 – 20,000 Determineda, ERPA and PA signed,

implemented
Estonia, Pakri, wind power 50,000 – 60,000 Determineda, ERPA and PA signed,

implemented

a As of July 2005, official determination was not possible. Instead, JI projects have undergone a determination-like
process.

All ongoing CDM projects are small-scale projects as defined in the Marrakesh Accords

(UNFCCC, 2002, 21). These projects are eligible for applying simplified modalities and

procedures which are intended to reduce the transaction costs of small-scale CDM

projects. Two of the Pilot Programme’s ongoing CDM projects are in fact bundles of

smaller projects. Small-scale CDM projects can be bundled together to undergo certain

10 Official verification and certification became possible for CDM projects in September 2005. Until then, a

verification-like procedure was applied.
11 ERUs are issued only for ERs generated from the year 2008 onwards. ERs generated by the Pilot

Programme’s JI projects before 2008 are transferred as Assigned Amount Units (AAUs) under

international emissions trading. This arrangement is known as early crediting.



steps in the project cycle jointly, as long as the bundle as a whole meets the criteria for

small-scale CDM projects.

3.2 Transaction cost data and methods of estimation

The costs of the Pilot Programme are estimated on the basis of cost data covering the

period from August 2000 to and including December 2004, and supplemented with

estimates of future costs in order to provide an indication of the magnitude of

transaction costs over the full project cycle. Future cost estimates are discounted using

a 5 % discount rate. Both direct costs, such as travel costs and consultancy fees, and

the opportunity cost of time are considered. The latter is estimated by multiplying the

time spent by Pilot Programme staff on a specific task12 by the wage rate.

Figure 3. Transaction cost (sub-)categories of the Pilot Programme

The transaction costs of the Pilot Programme are divided into two categories: project-

specific and general transaction costs (see Figure 3). This division reflects the two

main objectives of the Pilot Programme. Project-specific transaction costs consist of

the costs associated with developing and implementing the Pilot Programme’s ten

ongoing projects, as listed and described in Table 1. In addition, we estimate general

transaction costs which are related to setting up and running the Pilot Programme and

building administrative capacity (not included in Table 1). This latter category can be

interpreted as national-level political transaction costs. It is important to note that many

transaction cost items include elements of both categories. Nonetheless, it may be

useful to try to provide some indication of the magnitudes of these cost categories and

to distinguish between the costs directly related to project development and the more

general costs that stem from the objective of capacity building and from the

experimental nature of the Pilot Programme. General transaction costs incur until

12 Based on estimates by Pilot Programme staff and on relevant documents such as travel reports.



February 2006 when the Pilot Programme is scheduled to end. Project-specific

transaction costs, on the other hand, will accrue regularly at least until the year 2016.

General transaction costs are divided into four sub-categories: legal work,

learning, general work and unspecified future costs (see Figure 3). ’Legal work’ and

’general work’ consist mainly of the share of the Legal Advisor’s and Programme

Manager’s work, respectively, that is not directly related to ongoing projects. ’Learning’

consists of the costs of discontinued projects13 and of participating in seminars and

meetings. Total future costs were estimated but not specified separately for the sub-

categories.

Following Table 1 to the extent possible, project-specific transaction costs are

estimated for nine sub-categories reflecting the different stages of the project cycle and

a tenth sub-category for unspecified costs (see Figure 3). Due to data limitations, it is

not possible to make estimates for each sub-category for each ongoing project. For

example, search costs are only estimated for five CDM projects which were selected

through the small-scale CDM tender. Regarding the two project bundles, the

transaction costs of an average project are reported. We take a closer look at bundling

in Section 4.3.

Data on the price and volume of ERs as well as their expected delivery schedule

are used to estimate the costs of registration and the Adaptation Fund fee14 as well as

to calculate unit transaction costs and their timing. Where available, these data are

taken from signed ERPAs or from binding offers. Signed ERPAs were available for all

four ongoing JI projects and for two CDM projects. Expected prices of three CDM

projects are based on binding offers, and for one CDM project, a tentative estimate of

the expected unit price is made. Anticipated volumes of ERs and their delivery

schedule are based on the most recent version of the PDD. Tentative estimates of

future transaction costs are made separately for each project. To the extent possible,

future costs are presented under the relevant sub-categories (contract negotiations,

validation, registration, verification, Adaptation Fund fee). The remainder of the

anticipated future costs is included as enforcement and supervision costs.

13 The costs of discontinued projects are not included as sunken project-specific transaction costs, thereby

allowing us to estimate the transaction costs of projects in a relatively ideal situation where early lessons

are already utilised and the project is developed and implemented successfully.
14 The Adaptation Fund fee is charged by withholding 2 % of the issued CERs. In order to estimate the

opportunity cost of this fee, we multiply the number of CERs used for the fee by the unit price of the CERs

in question.



3.3 Limitations of data

The cost estimates of CDM projects are subject to greater uncertainty than those of JI

projects, since the latter are at more advanced stages. Approximately half of the

transaction cost estimates of ongoing CDM projects consist of anticipated future costs,

whereas 70 % of the expected total transaction costs of ongoing JI projects had

already been realised in December 2004.

It should be noted that the Pilot Programme’s projects are mainly small-scale

projects, with only one project reducing over 50 000 t CO2e per annum. It follows that

the ongoing CDM projects may apply simplified modalities and procedures, avoiding

some transaction costs related to normal CDM projects (e.g. costs of designing and

approval of baseline and monitoring methodologies). Furthermore, project types are

limited to renewable energy projects (biomass, hydro, wind, biogas) in one JI host

country and four CDM host countries. Thus, these estimates are not readily applicable

to larger projects or other project types in other host countries.

It is also useful to bear in mind that not all of the ongoing projects will necessarily

be implemented as planned. Furthermore, the exact amount of ERs generated by each

project will not be known until they have been verified. Given these, and other,

uncertainties, the estimates presented in this paper are intended only to provide an

indication of possible levels and range of transaction costs for small-scale projects

during the early stages of JI and CDM.

4 Results and discussion

The general and project-specific transaction costs of the Pilot Programme are

examined below, as well as factors affecting their level. Then, the Pilot Programme’s

project-specific transaction costs are combined with estimates taken from literature

regarding the project developers’ transaction costs in order to provide an indication of

potential total transaction costs of small-scale projects. Finally, we look at the potential

impact of bundling on the transaction costs.

4.1 Transaction costs of the Finnish Pilot Programme

More than half (56 %) of the Finnish Pilot Programme’s transaction costs fall under the

category of general transaction costs and the remainder is related to the development

and implementation of ongoing JI and CDM projects. The large share of general

transaction costs reflects the experimental nature and multiple objectives of the Pilot

Programme. Learning and general work both represent 40 % of the general transaction

costs. General future costs are anticipated to be relatively low (7 % of general

transaction costs) due to the termination of the Pilot Programme in February 2006.



Table 3. Project-specific transaction costs of the Finnish Pilot Programme

Project-specific transaction costs  Range of total cost (‘000 €)  Range of unit cost (€/t CO2e)
Sub-category a JI projects (4) CDM projects (6) JI projects (4) CDM projects (6)

Pre-implementation costs 17 – 71 14 – 72 0.07 – 0.84 0.11 – 1.81
Search and project screening b (0/5)  n/a 3 – 17  n/a 0.04 – 0.39
PDD preparation (4/6)  1 – 31 3 – 15  0.01 – 0.20 0.01 – 0.30
Contract negotiations (4/6)  7 –  21 3 –  21  0.05 – 0.21 0.03 – 0.53
Determination / validation c (4/6)  10 – 19 3 – 14  0.02 – 0.42 0.03 – 0.51
Registration (CDM only) d (-/6)  n/a 1 –  7  n/a 0.02 – 0.09

Implementation and transfer costs 26 – 33 5 – 44 0.28 – 0.86 0.09 – 1.19

Monitoring (3/0)  1 n/a  0.01 – 0.04 n/a
Verification e (3/6)  24 – 26 3 – 18  0.26 – 0.73 0.04 – 0.82
Enforcement and supervision (4/6)  1 –  5 1 – 8  0.00 – 0.09 0.02 – 0.32
Adaptation fee (CDM only) f (-/6)  n/a 1 – 19  n/a 0.04 – 0.05

Unspecified costs (4/6) 3 – 8 1 – 5 0.02 – 0.10 0.00 – 0.07

Total potential range g 46 – 112 19 – 121 0.37 – 1.89 0.22 – 3.38

a The number of projects for which the cost component was estimated is shown in brackets, for JI and CDM respectively. Concerning the
two bundles of projects, the costs of an average project are presented.
b Search costs are estimated only for the five CDM projects that were selected through a tender.
c Determination of JI projects was not possible at the time of this study. For JI projects, these costs refer to a determination-like process
undertaken by an independent consultancy firm that is anticipated to be accredited as an IE in the future.
d Expected future registration cost (USD 5 000 – 10 000, depending on project size) based on a decision by the EB (EB 2002, 10). The
exchange rate used is USD 1 = EUR 0.78 (average of January 2005 to June 2005).
e The verification costs of one JI project are borne by the private project developer and they are thus excluded from this table.
f The fee for the Adaptation Fund (2 % of CERs) is valued at the unit price per CER.
g The total potential range shows the sum of the lowest cost estimates and the sum of the highest cost estimates, and represents the
potential range of transaction costs per project. Totals may not add up due to rounding.

Table 3 summarises the estimated range of the Pilot Programme’s project-specific

transaction costs for each sub-category, separately for ongoing JI and CDM projects.

The potential range of total project-specific transaction costs is € 46 000 – 112 000 for

JI projects and € 19 000 – 121 000 for CDM. The average unit costs are € 0.37 – 1.89

and € 0.22 –3.38 per ER for JI and CDM projects, respectively. The wider range of the

transaction costs of CDM projects reflects the greater variation of project types and

host countries of CDM projects compared to JI projects. Part of the observed variation

in the project-specific transaction costs is explained by the different arrangements

regarding the division of transaction costs between the Pilot Programme and the

project developer. Costs that are fully borne by the Pilot Programme are: validation and

determination, registration, verification15 and the Adaptation Fund fee. The rest of the

costs are borne partly by the Pilot Programme and partly by the project developer.

Table 3 lists only the Pilot Programme’s share of such costs.

The unit costs to the Pilot Programme of acquiring GHG units from the ongoing

JI and CDM projects are summarised in Figure 4. On average, the ongoing projects

generate GHG units at a unit cost of € 3.9 /t CO2e, which consists of the average unit

15 Except for one JI project where the project developer bears the costs of verification.



price paid by the Pilot Programme and the Pilot Programme’s share of the average

project-specific transaction costs per unit. This sum can be interpreted as the effective,

transaction-cost-adjusted unit price paid by the Pilot Programme, equivalent to the

price paid by the buyer in a situation where the seller would bear all transaction costs.16

The average unit costs of JI and CDM projects are € 5.7 and € 2.6 respectively.

Figure 4. Summary of the costs of the Finnish Pilot Programme.

For illustrative purposes, the general transaction costs, divided evenly between the

ongoing projects, are also shown in Figure 4. The inclusion of general transaction costs

increases the unit cost by € 0.6, raising the average cost of acquiring a GHG unit to €

4.5 /ER. Below, we examine the project-specific transaction costs in greater detail, and

general transaction costs will not receive any further attention.

4.2 Factors affecting the level of transaction costs

The observations from a sub-category-level, project-by-project examination of the

transaction costs, project-related data and the experiences of the Finnish Pilot

Programme are summarised in Table 4. Factors affecting the level of transaction costs

include project size, type and complexity; experience and commitment of the project

developer; the level of expertise and the rates charged by external consultants; and

participant country policy and administrative capacity.

16 Assuming that the unit price includes the seller’s share of transaction costs.



Project size and economies of scale

Figure 5 depicts the relationship between project size and total (LHS panel) and unit

(RHS panel) project-specific transaction costs. Project size, measured as the project’s

annual emission reductions, does not seem to be a key determinant of the level of total

transaction costs: projects of different sizes incur similar levels of transaction costs.

However, the lowest total transaction costs are associated with the average projects of

bundles which are also the smallest projects in the Pilot Programme’s pipeline. The

total costs of bundles of CDM projects are similar to or greater than those of larger

projects. Bundling is discussed in more detail below. Apart from the bundled projects,

the total transaction costs of the Pilot Programme lie between € 60 000 and € 100 000

per project.

There is a clear correlation between unit transaction costs and project size,

indicating the important role of economies of scale. The smallest projects, generating

less than 10 000 ERs annually, incur transaction costs in the range of € 1 – 3 per ER.

Unit transaction costs of projects reducing 10 000 to 20 000 t CO2e annually lie

between € 0.40 and € 0.80. The two projects with annual reductions exceeding 45 000

tonnes incur transaction costs of approximately € 0.20 /t CO2e. The sub-category-level

graphs of total and average unit transaction costs are shown in Appendix 2 and

Appendix 3, respectively. We examine those sub-categories for which the Pilot

Programme bears a significant share of the total transaction costs. Economies of scale

can be observed for validation/determination, negotiations and verification, and to

some extent also for registration and enforcement and supervision.17 The Adaptation

Fund fee does not exhibit economies of scale since the fee is proportionate to project

size. The fee is, in fact, defined as 2 % of CERs, and the corresponding opportunity

cost depends on the volume and unit price of CERs.

Note that our data concern only the Pilot Programme’s share of transaction

costs, so apparent differences in transaction cost levels may simply reflect differences

in the division of transaction costs between the parties. Nonetheless, our data supports

the widely acknowledged role of economies of scale in determining the level of unit

transaction costs, which is due to the significant share of fixed transaction costs (e.g.

Michaelowa et al. 2003).

17 PDD preparation costs were not examined since the Pilot Programme data includes a relatively small

share of the total costs and project developers are generally responsible for PDD preparation.



Table 4. Summary of Factors Affecting the Level of Transaction Costs

Transaction cost component Relation to
project sizea

Share of
potential totalb Factors affecting cost level

Pre-implementation costs 62 – 78 %
Search, project proposal and screening Fixed 14 – 19 % Lower for open calls, higher for heavy tendering procedures (especially public tenders)
Preparation of Project Design Document (PDD) Fixed 9 – 13 % Higher at early stages / higher for complex projects (e.g. bundles); lower at local rates / through synergy benefits
Contract negotiations Degressive 15 – 27 % Higher at early stages / for complex contractual arrangements
Approval Fixed 3 – 18 % Higher at early stages / for low-capacity host countries / for heavy approval procedures
Determination (JI) / validation (CDM) Fixed 7 – 13 % Higher at early stages; may fall to some extent over time via increased competition (also; local vs. international rates)
Registration (CDM only) Proportional 3 – 6 % Higher for greater volumes of CERs, up to a limit (zero for JI at the moment)

Implementation costs 17 – 32 %
Monitoring Fixed 3 – 9 % Higher for complex projects (e.g. projects with fossil fuel component); lower for metered, zero-emission projects
Verification (+ certification for CDM) Degressive 9 – 18 % Higher for complex projects requiring frequent intervals / for projects with long crediting periods
Enforcement and supervision 5 – 7 % Higher at early stages; Lower for experienced and committed project developers

Transfer and trading costs 2 – 21 % (CDM)
Transfer Proportional n/a Depends on host country policy; taxes and levies may vary depending on e.g. project type
Share of proceeds to cover administrative costs Proportional n/a Tbd.; Higher opportunity cost for projects with high unit prices
Fee for Adaptation Fund (CDM only) Proportional 2 – 21 % Zero for JI and CDM in LDCsc; Higher opportunity cost for projects with high unit prices
Registry Proportional n/a Higher for greater volumes of GHG units

a Source: Michaelowa et al. (2003).
b Based on data provided in Appendix 4.
c Least Developed Countries



Figure 5. Total and unit transaction costs vs. project size.

Learning by doing

Early projects tend to incur higher costs due to lower levels of experience and capacity

and limited competition between accredited entities. All pre-implementation costs,

except for the fixed registration fee for CDM projects, are likely to fall over time as a

result of learning, the accumulation of expertise, the development and streamlining of

international and national procedures, and the emergence of consultants offering

services at local rates in host countries. However, it is useful to bear in mind that there

is a limited time-frame for implementing projects that will generate ERs in the first

commitment period of the Kyoto Protocol (2008-12). Consequently, this also limits the

scope for learning and the associated reductions in transaction costs.

Search procedures and legal framework

Search and project screening costs depend on the procedures applied: open calls and

minimal documentation requirements at identification stage incur low costs while heavy

public tendering procedures requiring the submission of advanced-stage project

documentation can incur relatively high costs to both the buyers and the potential

sellers. On the other hand, the heavier search procedures may imply lower costs at

negotiation stage, given that many key issues have been agreed upon already at the

search stage. Negotiation costs and approval costs depend on the legal framework

used. For example, the Finnish Pilot Programme applies relatively heavy legal

arrangements to JI projects, requiring an inter-governmental agreement to be

concluded for each JI project. Most other buyers use Letters of Approval for JI projects

which involve less bureaucracy and a lighter approval process but also potentially

higher risk.



Project type and project developer

Transaction costs related to project design and implementation are particularly affected

by the type of project in question and the competence and capacity of the project

developer. Zero-emission projects the ERs of which are monitored through metering

present the simplest and least costly case for PDD preparation, monitoring and

verification, whereas projects with fossil fuel components and complicated monitoring

methodologies may incur higher costs.

National policies and capacity

National policies and administrative capacity can have a considerable impact on the

level of transaction costs. At pre-implementation stage, national CDM/JI offices can

reduce costs of individual project developers by supporting the promotion of project

ideas, by providing platforms for potential buyers and sellers, by developing projects

unilaterally and by providing support services for project design and development (e.g.

the calculation of baselines). At approval stage, the process may become more

streamlined and less time-consuming as national policies and institutions are

established. However, participant countries may choose to apply time-consuming

approval processes in case they feel that this is necessary in order to ensure that

projects support national policies and sustainable development. In such cases, the

approval process may continue to incur significant transaction costs. Such trade-offs

between safeguarding environmental integrity and transaction costs can be justified, as

pointed out by Krey (2005, 2396). At transfer stage, costs may be affected by possible

host countries levies and taxes for emission reductions.

4.3 Potential Total Transaction Costs

We combine our empirical data regarding the Pilot Programme’s share of transaction

costs with estimates of private party transaction costs found in recent literature in order

to provide an indication of total transaction costs of small-scale CDM and JI projects.

Potential total transaction costs of small-scale projects are estimated to range from €

62 000 to € 230 000 for JI and from € 66 000 to € 303 000 for CDM projects (see

Figure 6). The values and underlying assumptions are shown in Appendix 4. The

estimated range is similar to that reported in TERI (2005) and to the lower estimates of

Krey (2005) regarding Indian CDM projects and of PCF (2003) concerning small-scale

CDM projects (see Appendix 1). For JI projects, 68 – 78 % of the total consists of

upfront payments, whereas for CDM projects, the share of pre-implementation costs

lies between 62 and 69 %, depending on the level of the Adaptation Fund fee.

There is considerable variation between the minimum and maximum values of

the transaction cost items, particularly in the level of the Adaptation Fund fee, approval



costs, and search costs. The fee varies according to project size and value of CERs,

approval costs vary from country to country and search costs depend on the type of

procedures applied. Of the high end estimates of CDM transaction costs, the

Adaptation Fund fee is the highest cost item, followed by negotiation, search and

approval costs. Negotiation and search costs are among the highest cost items also at

the low end of the range, followed by verification costs.

4.4 Impacts of Bundling

There is wide-spread concern over the impact of transaction costs on the viability of

mini- and micro-scale CDM projects which are often associated with considerable

sustainable development benefits. Bundling can reduce the transaction costs of very

small projects by allowing projects to be bundled and to undergo steps in the project

cycle jointly. Bundling typically involves an intermediary organisation, such as an

industrial association, a private project developer or an NGO, which acts as a single

contact point for the individual project developers and the buyer of the emission

reductions.

The greatest cost savings from bundling are achieved when all projects are of

the same type, in the same region and at the same stage of development, and owned

by the same project developer who also acts as the intermediary. In this case, a single

PDD can be prepared using the same baseline and monitoring methodologies for all

projects. A single contract may be signed between the intermediary and the buyer.

Approval, validation and registration, and monitoring, verification and certification may

also be done simultaneously for all projects, reducing the costs, effort and time

required for each of these steps. For projects that are not of the same type and/or are

not at similar stages of development will receive only limited – if any – benefits from

bundling, and can even experience delays and additional costs due to bundling.

(Mariyappan et al. 2005.)



Figure 6. Range of potential total transaction costs.

Source: Michaelowa et al. (2003); Krey (2005); Mariyappan (2005); own calculations.



In any case, most steps in the project cycle are likely to be more costly for a bundle

than for an individual project. For one, identifying a suitable group of projects will

require more time and effort than identifying a single, promising project. Also, the use

of an intermediary adds an extra level into the bureaucracy and increases

administrative costs. These additional costs can be – but are not automatically –

compensated by the benefits related to increased coordination of tasks and the use of

local knowledge and networks. Preparing a PDD for a bundle is likely to be more

complex and thus more costly than for a single project. Similarly, validation, monitoring

and verification of bundles may cost more. However, the total costs are spread among

the projects in the bundle, and the average costs per bundled project are typically lower

than those of individual projects.

Figure 7. Impact of bundling on the level of transaction costs.

Figure 7 illustrates the impact of bundling by comparing the costs of a small-scale CDM

project with the total and average costs of the Pilot Programme’s two project bundles.

We assume that the single CDM project incurs transaction costs of € 66 000, the

minimum value provided in the previous section. This value is close to other estimates

of the minimum transaction costs of small-scale CDM projects (e.g. TERI 2005, Krey

2005). We estimate the total transaction costs for the two bundles in the Pilot

Programme’s portfolio: a bundle of five biomass gasifier plants and a bundle of three

small hydro plants.18 The projects of the former bundle fall into two different categories

18 For these bundles, empirical data concern only the Pilot Programme’s share of total transaction costs.

Estimates of total transaction costs of the bundles are based on the following assumptions: the Pilot

Programme’s share is 70 % of total search costs; 50 % of total PDD preparation costs; 100 % of validation

costs; 90 % of negotiation costs; 100 % of registration costs; 100 % of verification costs; and 100 % of the

Adaptation Fund fee. Monitoring costs are also included, and they are taken from Appendix 4.



and thus apply different methodologies to some extent. The latter projects all fall into

the same category but separate PDDs were prepared for each project. Thus, neither

bundle is likely to realise the full cost reduction potential of bundling. Even so, we see

from Figure 7 that the transaction costs of an average project in a bundle are lower

than those of a single project with low transaction costs. Whether these observed cost

reductions are enough to make mini and micro projects viable is a matter of further

research.

5 Summary and conclusions

Empirical evidence on the level of transaction costs of small-scale projects has been

scarce to date. We address this issue by providing empirical estimates of the

transaction costs of the Finnish CDM/JI Pilot Programme, which has ten small-scale

CDM and JI projects in its portfolio as of August 2005. We find the transaction costs of

the Pilot Programme’s four JI projects to range between € 46 000 and € 112 000, while

the six CDM projects incurred transaction costs of € 19 000 to € 121 000 to the Pilot

Programme. The lowest transaction costs are associated with average projects in CDM

project bundles rather than single projects. The Pilot Programme’s transaction costs

represent a varying but considerable share of total transaction costs. We estimate the

range of potential total transaction costs by supplementing our data with estimates

taken from literature regarding private party transaction costs. Total transaction costs of

small-scale CDM and JI projects are estimated to lie between € 62 000 and € 303 000.

The high end values reflect the transaction costs of early projects undergoing heavy

procedures, which become increasingly unlikely and untypical over time. These values

are comparable to those reported by PCF (2003) regarding small-scale CDM projects

when taking into account differences in underlying assumptions and cost items

included in the estimates. Low end values of our estimated range are similar to those of

TERI (2005), Mariyappan (2005) and to the lower end estimates of Krey (2005)

regarding CDM projects in India.

If transaction costs are kept close to the low end of the range, even small-scale

projects may well be viable. However, high transaction costs and/or a very small

volume of annual emission reductions can seriously undermine the viability of small-

scale projects at prevailing prices. Bundling may offer opportunities to further reduce

transaction costs and to make micro and mini projects viable, but its cost reduction

potential depends on the characteristics of the bundled projects. We find the

transaction costs of an average project in the Pilot Programme’s bundles to be less



than those of a single project incurring minimum transaction costs. Commenting on the

economic feasibility of small-scale projects in the light of these results is, however,

beyond the scope of this paper and deserves further research. Also, more and better

quality empirical data is needed to generate more accurate estimates of transaction

costs of JI and CDM projects and of the different factors affecting their level. In

particular, more empirical evidence is required to demonstrate the impact of learning in

reducing the transaction costs of JI and CDM.
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Appendix 1. Transaction cost estimates in recent literature

Source Transaction cost estimate Comments

Michaelowa et al. (2003) Minimum fixed transaction costs
CDM € 150 000
JI 2nd track € 140 000
JI 1st track € 80 000

Minimum fixed transaction costs;
Includes pre-implementation costs and
monitoring

Michaelowa et al. (2003) Pre-implementation
CDM € 150 000 – 482 000
JI € 176 000 – 287 000
Total project cycle
CDM M€ 1 700 000 – 3 100 000  (€ 0.19 – 0.71 /t CO2e)
JI 815 000 € (€ 0.4 /t CO2e)

Estimates based on data regarding
PCF projects;
Pre-implementation based on 4 JI
projects and 9 CDM projects;
Total project cycle based on 1 JI project
and 4 CDM projects

EcoSecurities (2000) Pre-implementation
JI USD 57 000 – 90 000
Monitoring
JI USD 3 000 – 15 000 /a

JI projects

Mariyappan et al. (2005) Pre-implementation
CDM normal USD 71 000
CDM small-scale USD 28 400
CDM bundle USD 106 000 (plus USD 16 500 set-up costs)
Implementation
CDM normal USD 132 000
CDM small-scale USD 30 000
CDM bundle USD 48 000

CDM projects;
Small-scale CDM project assumed to
reduce 10 000 – 30 000 t CO2e
annually over a 10-year-period;
Bundle (of metered projects) assumed
to reduce 30 000  t CO2e annually over
a 10-year-period;
Set-up costs of CDM bundle refer to
setting up the bundling organisation

PCF (2003) Pre-implementation
CDM normal USD 265 000
CDM small-scale USD 110 000
Implementation (verification and supervision)
CDM normal USD 45 000 – 70 000
CDM small-scale USD 7 000 – 20 000

CDM projects

de Gouvello & Coto
(2003, 9)

CDM normal USD 100 000 – 1 100 000
CDM small-scale USD 23 000 – 80 000

CDM projects; Small-scale estimates
assume reporting annually over 3x7
years;
Minimum/maximum value reflects the
use of local/international consultant

Walsh (2000; cited in
Bosi, 2001, 11)

Pre-implementation
CDM complex USD 100 000 – 500 000
CDM simplified USD 40 000 – 80 000
Implementation (monitoring and verification)
10 – 20 % of pre-implementation costs

CDM projects

TERI (2005) Total project cycle
CDM USD 65 000 – 250 000

CDM projects in India

Krey (2005) Total project cycle
CDM USD 75 000 – 549 000 (USD 0.07 – 0.47 /t CO2e)

CDM projects in India

Michaelowa et al. (2003) Total project cycle
AIJ USD 1.3 – 123.9 /t CO2e

AIJ projects;
51 Swedish AIJ projects in the Baltic
States

Fichtner et al. (2003) Total project cycle
AIJ USD 0.05 – 216 /t CO2e

AIJ projects;
64 AIJ projects



Appendix 2. Total transaction costs by sub-category



Appendix 3. Average unit transaction costs by sub-category



Appendix 4. Potential total project-specific transaction costs

Transaction cost (sub-)category Project-specific transaction costs (‘000 €)

Pilot Programme a Project developer b Total

Pre-implementation costs
Search, project proposal and screening c 6 – 17 4 – 26 9 – 43
PDD Preparation d 0 – 2 4 – 30 6 – 30
Negotiations e 8 – 20 9 – 25 17 – 45
Approval f 1 1 – 40 2 – 41
Validation/Determination g 8 – 20 0 8 – 20
Registration (CDM only)h 4 - 8 0 4 – 8

Implementation and trading costs
Monitoring i 1 – 2 5 – 8 6 –10
Verification j 11 - 26 0 11 – 26
Enforcement and supervision 3 –15 0 3 – 15
Adaptation fee (CDM only) k 1 – 65 0 1 – 65

Potential Total (JI) 39 – 101 22 –  129 62 – 230

Potential Total (CDM) 44 – 174 22 –  129 66 – 303

a Estimates of the typical costs to the Pilot Programme for the subcategory, based on data on the Pilot Programme’s ongoing projects. Zero
indicates that the project developer typically bears the full cost of that subcategory and possible (insignificant) costs incurring to the Pilot
Programme are not estimated.

b Estimates of the private party transaction costs for the sub-category. A zero value indicates that the Pilot Programme typically bears the full
cost of that sub-category and possible (insignificant) costs incurring to the project developer are not estimated. Key sources are Michaelowa
et al. (2003), Mariyappan et al. (2005) and Krey (2005). Exchange rate is USD 1 = EUR 0.78 (average exchange rate between January 2005
and June 2005) for Mariyappan et al. (2005) and USD 1 = EUR 0.89 (average exchange rate between March and August 2003, the time of the
survey) for Krey (2005).

c Pilot Programme costs: assume search effort results in the identification of 15 (minimum cost) or 6 (maximum cost) project ideas. Project
developer costs: minimum estimate from Mariyappan et al. (2005) and maximum from Krey (2005).

d Pilot Programme costs: assume Pilot Programme’s maximum time costs are associated with the low-cost PDDs and vice versa. Project
developer costs: minimum cost represents local and maximum cost international consultancy fee. Minimum and maximum values based on
actual Pilot Programme data.

e Pilot Programme costs: based on Pilot Programme data. Project developer costs: minimum estimate from Krey (2005), maximum from
Michaelowa et al. (2003).

f Pilot Programme costs: estimates by staff regarding time costs of Finnish government officials. Project developer costs: Minimum estimate
from Krey (2005), maximum from Michaelowa et al. (2003).

g Based on Pilot Programme data.
h Minimum cost USD 5 000 for project generating less than 15 000 CER/a, maximum cost USD 10 000 for projects generating 15 000 – 50 000

CER/a, with USD 1 = EUR 0.78 (average exchange rate between January 2005 and June 2005).
i Following Michaelowa et al (2003, 271), assume monitoring costs of € 1 000 per annum. Minimum cost estimate assumes a 7-year crediting

period ending in 2016, maximum a 10-year-project starting in 2004. Costs are discounted at 5 %. In addition, two and four person-days are
assumed as minimum and maximum costs for the Pilot Programme.

j Based on Pilot Programme data, discounted at 5 %. Certification costs for CDM assumed to be included in the estimate.
k Minimum value for a project generating 1 500 CER/a, maximum value for a project generating 50 000 CER/a at a market price of € 8.

Values may not add up due to rounding.
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