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Executive Summary

This report analyzes the transaction costs of greenhouse gas emissions trading under the
Kyoto Protocol and its Clean Development Mechanism using current knowledge and data
available as the Protocol enters into force. The report is presented to the United Nations
Division of Sustainable Development in the Department of Social and Economic Affairs
(UNDESA) and represents work conducted by Columbia University’s Environmental MPA
Workshop from January to April 2005.

As the Kyoto Protocol begins, the transaction costs associated with greenhouse gas emis-
sions trading become an increasingly central issue. In the case of the Clean Development
Mechanism, reducing transaction costs will enable technological transfers, promote sustain-
able development, and achieve greenhouse gases abatement.

This report has five objectives, each of which reflects the importance of balancing the goals
of environmental integrity and market viability, in the spirit of the Kyoto Protocol:

1. To present a relevant background on the Kyoto Protocol and the Clean Develop-
ment Mechanism.

2. To offer an analysis of the underlying economic framework and a description of the
transaction costs within the CDM.

3. To evaluate existing methods for reducing transaction costs under the current Kyoto
Protocol framework, including the consideration of market mechanisms.

4. To compare transaction costs under other pollution control regimes and examine
what has been done to reduce them.

5. To state the implications for policy and opportunities for innovation in the negotia-
tion of a second commitment period.

Background

On February 16, 2005, the Kyoto Protocol to the United Nations Framework Convention
on Climate Change (UFCCC) came into effect with the support of 141 ratifying Parties. The
Protocol seeks to reduce the quantity of anthropogenic greenhouse gas (GHG) emissions
into the atmosphere by setting emissions reductions targets on 1990 baselines for all Parties
between 2008 and 2012. The Protocol provides the participating Parties a significant degree
of flexibility in meeting the reduction targets through the International Emissions Trading
(IET), the Clean Development Mechanism (CDM) and Joint Implementation (JI).

CDM and the other flexibility mechanisms incur two categories of costs: those that can be
attributed to the technical process of reducing GHG emissions, and those that do not con-
tribute to GHG abatement directly, but are needed to establish project validity, to receive
credit for GHGs removed, and to execute trades. It is this second category of costs that is
also known as transaction costs, which we define as the costs of generating Certified Emissions
Reductions (CERs) that are not directly attributable to the technical process of reducing GHG emissions.
Overall, these costs, which can range from $20,000 to $1Million, could reduce the feasibility,
value, and utilization of CDM projects in host countries (UNDP, 2004; CI, 2005).

Workshop in Applied Earth Systems Policy Analysis vii
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Key Findings

Transaction costs can rarely be eliminated, and not all transaction costs are undesirable.
However, high transaction costs can reduce the viability of CDM projects. As the report
shows, the relative impact of transaction depends heavily on both the scale and the type of
the project generating the emissions reductions, and the institutional setting in which the
project takes place, which includes the local capacity.

Some transaction costs are easier to reduce. Costs originating at the multilateral level like the
2% CDM Adaptation Fee are the least flexible, whereas costs originating at the project level
offer the greatest potential for the application of cost-reduction strategies; there are also
some areas of cost flexibility at the national level.

The study finds that the largest transaction costs come from:

e The initial project development, especially the search for and negotiation with an
Annex 1 partner

e The preparation of the Project Design Document, especially the creation and ap-
proval of new baseline and monitoring methodologies, where such are required

e The ongoing costs of monitoring and verifying actual carbon reductions.

Recommendations

The transaction cost reduction strategies presented offer a menu of options upon which
project developers, Parties, and multilateral actors can draw, in order to tailor them to the
parameters of a particular project. However, five strategies seem especially efficacious, and
should be actively promoted by UNDESA or other relevant actors:

e Use information technology to create an international electronic clearinghouse for
CDM-related data and experience, and to facilitate project development and finance.

e Promote project bundling, project portfolios, and similar methods of exploiting
economies of scale.

e Create a methodology licensing scheme to improve incentives for methodology de-
velopment.

e Increase the capacity of the CDM Executive Board to engage and attract financial
sector participation, including fast-tracking project and methodology approval.

e Decentralize the Executive Board’s authoritative role to facilitate its function in stra-
tegic coordination of the CDM (post-2012).

Use Information Technology

Efficient markets require timely and accurate information and there exists a clear need to
promote information access in CDM activities. The high fees charged by consulting firms to
aggregate and analyze information represent a significant barrier to market entry by small
investors or developers. Integration of information technology with CDM activities can sig-
nificantly reduce the transaction costs of information management and project develop-
ment.
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Creating an easily accessible electronic resource for timely access to relevant information is
imperative. An electronic clearinghouse can also help forge links between developers, financ-
ers, Non-Governmental Organizations (NGOs), and other stakeholders, helping to stream-
line and the project development process and reducing needless replication of others’ ex-
periences. Such a resource would also lay the foundation for expanded electronic trading of
CERs and other CDM-related assets, an essential feature of other successful pollution trad-
ing mechanisms.

Promote Project Bundling and Portfolios

Bundling of projects can help reduce average transaction costs through economies of scale,
and stimulate investment in the CDM process. These projects would benefit from standard-
ized baselines and streamlined procedures for validation, monitoring, and verification, ena-
bling more small-scale projects to bear the costs of the CDM process (PCE, 2002).

Portfolio approaches to project investing similarly promote economies of scale while diversi-
tying both the financial and performance risk faced by investors. The most prominent ex-
ample of this strategy is the World Bank’s Prototype Carbon Fund. Successfully managing
such large investment vehicles requires considerable technical expertise, and may require sig-
nificant initial investment, in order to ensure success. National governments and multilateral
institutions have a clear role to play in facilitating and promoting the use of project portfo-
lios.

Create a Methodology Licensing Scheme

The high cost of methodology development represents one of the single greatest transac-
tion costs in the CDM process. The inability of developers to recover their cost of method-
ology development directly from others who would use it, creates a significant disincentive
to innovate. As a result, fewer innovative methodologies are created, and high transaction
costs to the overall market will be sustained for a longer period. Creating a flexible, trans-
parent methodology licensing scheme with cost-recovery and limited duration as its core
principles would help alleviate this problem and reduce overall uncertainty, without creating
a significant new barrier to entry.

Increase Executive Board Capacity & Efficiency

The CDM Executive Board (CDM EB) plays an integral role in the organization of the
CDM. Allocating increased funding and staff will enhance the Board’s capacity to perform
its administrative functions and oversee CDM activities. The uncertainty of the Executive
Board approval process deters private interests from investing in the CDM, and acts as a
barrier to market entry. The financial sector must play a critical role in stabilizing the market
and reducing risk by providing project financing and/or insurance for CDM projects. It is
incumbent upon the Executive Board to create an enabling environment for this to occur
(UNEP FI, 2005). The use of fast-track procedures should be expanded to a wider class of
projects, reducing both the transaction costs associated with the CDM process and the time
it takes to complete that process.
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Decentralize Executive Board Authority

Although it would likely be impossible within the bounds of the current Kyoto Protocol,
there exists a significant need to redefine the authoritative structure of the CDM, decentral-
izing the Executive Board’s authority in order to promote a greater role for market mecha-
nisms and voluntary associations. There are multiple models upon which such an effort
could draw; two—the university accreditation and commercial debt rating models—have
been presented here. Private investors are already adopting debt-rating approaches internally,
to help them manage their project portfolios; institutionalizing such an approach would pro-
mote market-efficient outcomes while increasing transparency and accountability.

Careful attention to these recommendations and others detailed in the report should help
the Kyoto Protocol and Clean Development Mechanism achieve its intended goals more ef-
ficiently and effectively.

X Workshop in Applied Earth Systems Policy Analysis
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Preface

This report investigates the transaction costs of one element of the Kyoto Protocol, the
Clean Development Mechanism (CDM). The CDM is a flexible mechanism that allows pol-
luting entities in the developed world to reduce their emissions by investing in projects in the
developing world that reduce emissions. The result is a net decrease in global greenhouse
gas (GHG) emissions, significant cost savings to the investor, and a transfer of sustainable,
cleaner technology to the developing world.

Transaction costs play a key role in the success or failure of emissions trading systems. Based
on existing definitions in the literature, we define transaction costs in the context of this
analysis as the costs of producing or trading Certified Emissions Reductions (CERs) that are not directly
attributed to the technical process of reducing GHG emissions, and which are specific to the CDM process.
The transaction costs associated with developing and implementing CDM projects may pre-
sent significant challenges to the success of the CDM. Many transaction costs are necessary,
but there are costs that can limit the feasibility of CDM projects and decrease the quantity
of tradable emissions credits. This report examines the nature of these transaction costs,
how and when they affect a CDM project’s viability, and methods to best reduce or even
eliminate the costs in the short and long term. We offer solutions that could be accom-
plished within the current Protocol framework, while examining options for future negotia-
tions to improve the CDM.

Scope of Report

This report is presented in four sections:

e The relevant background on the Kyoto Protocol and CDM (Chapter 1)

e An analysis of the underlying economic framework and a description of the transac-
tion costs within the CDM (Chapter 1 & 2)

e An evaluation of existing methods of reducing transaction costs under the current
Protocol framework, including consideration of market mechanisms (Chapters 3)

e The policy implications and opportunities for innovation in the negotiation of a sec-
ond commitment period (Chapter 4)

Methodology

We gathered information from published and unpublished sources using standard research
tools such as journals, research institutes, interviews and personal contacts. Our contacts at
various organizations work with CDM projects that are proposed or have been registered
with the CDM EB. The report references over two hundred documents, and our team re-
viewed CDM projects from 24 countries while highlighting the most pertinent case studies
in the report. We identified cost centers from which expenses can be saved.

Recommendations and Conclusions

This report concludes that the challenge of transaction costs can be addressed through the
following activities, which will be justified and documented in later sections of the report:

Workshop in Applied Earth Systems Policy Analysis 1
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e Use information technology to create an international electronic clearinghouse for
CDM-related data and experience, and to facilitate project development and finance.

e Promote project bundling, project portfolios, and similar methods of exploiting
economies of scale.

e Create a methodology licensing scheme to improve incentives for methodology de-
velopment.

e Increase the capacity of the CDM Executive Board to engage and attract financial
sector participation, including fast-tracking project and methodology approval.

e Decentralize the Executive Board’s authoritative role to facilitate its role in strategic
coordination of the CDM (post-2012).

In addition, we consider some of the specific elements that affect transaction costs in devel-
oping countries. These include building local capacity, defining sustainability criteria, involv-
ing NGOs, and reducing political risks to ensure success of a project.

Our recommendations must be weighed on a country-by-country basis as ecological, eco-
nomic, political, and practical characteristics vary widely. Thus, our solutions do not apply
equally to every potential project. This report offers broadly useful strategies to address the
current limitations of the CDM process. These strategies could facilitate the CDM process
implementation, lower the overall transaction costs, and hence increase the plan’s feasibility
for developed and developing nations.

2 Workshop in Applied Earth Systems Policy Analysis
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Chapter 1: Background

1.1 INTRODUCTION

On February 16, 2005, the Kyoto Protocol to the United Nations Framework Convention
on Climate Change (UNFCCC) entered into force with the support of 141 ratifying coun-
tries or Parties. This chapter offers a description of the Clean Development Mechanism
(CDM) project process, the players involved, the structure of its institutions, and other in-
formation fundamental to understanding the subsequent analysis. In addition, the chapter
presents a working definition of transaction costs based on the literature. This chapter con-
cludes with a description of the matrix used to categorize and conceptualize transaction
costs and summarizes our key findings.

1.2 THE KYyOoTO PROTOCOL

History

In 1992, the UNFCCC was signed at the Earth Summit in Rio de Janeiro, Brazil. The Con-
vention introduced a non-binding commitment by industrialized countries to stabilize their
greenhouse gas (GHG) emissions at 1990 levels by 2000. However, it did not set specific
reduction targets and there was scientific uncertainty regarding the connection between hu-
man activity and climatic change.

In 1995, the Intergovernmental Panel on Climate Change (IPCC), established to evaluate
scientific, technological, and socio-economic data relevant to climate change, released its Sec-
ond Assessment Report. This report affirmed a scientific consensus on the relationship between
anthropogenic emissions and climate change. This landmark report in turn reinvigorated the
international negotiations attempting to develop a meaningful response to the issue. These
ongoing negotiations are meetings of the Conference of the Parties (COP) to the Frame-
work Convention, which is the Convention’s highest decision-making authority. In Kyoto,
Japan in December of 1997, the third Conference of the Parties (COP3) drafted these nego-
tiations into an agreement that became the Kyoto Protocol. Specific operational and proce-
dural details of the Protocol were determined in follow-up negotiations. Seven subsequent
COPs have met since 1997, and the negotiations are increasingly more complex as the Par-
ties” commitments become more clearly defined.

Structure of the Protocol

The Kyoto Protocol’s goal is to mitigate global climate change. The Protocol sets emissions
reductions targets, which all Parties must meet during the 2008-2012 commitment period.
The UNFCCC groups the 141 signatory nations into two Annexes or categories.

The Annex I category lists all industrialized countries, including the original 24 members of
the Organization for Economic Co-operation and Development (OECD), all European Un-
ion (EU) states, and 14 transition economies (mostly from Eastern Europe). If they ratified
the Protocol, these countries are also listed under Annex B of the Kyoto Protocol with their
revised commitment schedules. Therefore, barring the exceptions of the United States and
Australia, which are not signatory countries, Annex B and Annex I are synonymous designa-
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tions. The Annex II category is formed by removing the countries with economies in transi-
tion (EIT) from Annex I. Annex I Parties have specific commitments under the Convention
and the Protocol; Annex II Parties also commit to providing new sources of funding to de-
veloping countries to achieve the Convention’s goals.

Developing countries constitute the Non-Annex I Parties of the Kyoto Protocol. While
Non-Annex I Parties are not subject to specific commitments under the Protocol, they re-
main involved in the international negotiations process. These developing countries often
work to establish common positions on issues surrounding global climate change through
coalition groups such as the Group of 77, the Alliance of Small Island States (AOSIS), the
48 Least Developed Countries. Their interest is two-fold: (1) these states, particularly the 43
AOSIS countries, are immediately susceptible to the environmental impacts of climate
change and (2) these countries are less able to combat climate change problems due to insuf-
ficient fiscal resources and institutional capacity.

The UNFCCC principle of ‘common but differentiated responsibilities’ encapsulates the
developing countries’ position in climate change negotiations. It primarily holds historical
emitters responsible for curbing anthropogenic emissions and setting quantifiable emissions
limits, while seeking to involve the developing countries in global efforts to reduce GHG
emissions. The first commitment period of 2008-2012, leaves the committed Parties several
years to implement the necessary changes in order to fulfill their obligations.

1.3 THE FLEXIBILITY MECHANISMS

The Protocol was designed to “minimize adverse social, environmental, and economic im-
pacts on developing country Parties” (UNFCCC, 1997: Art. 3, para. 4). Its ‘flexibility
mechanisms’—International Emissions Trading (IET), Joint Implementation (JI) and the
Clean Development Mechanism (CDM)—allow the Parties to fulfill their abatement com-
mitments in ways suited best to their situations.

During the seventh COP in 2001 in Marrakech, Morocco, the Parties agreed upon the details
of the flexibility mechanisms from Articles 6 and 12 of the Protocol (Joint Implementation
among Annex I countries and the Clean Development Mechanism between Annex I and
Non-Annex I countries, respectively). These agreements are embodied in what are now
termed the Marrakech Accords. At previous COPs, integrating the best available science
(BAS) in the agreements proved difficult since climate science was often complex and uncer-
tain (Schulze, ez al.. 2002).

Designed to facilitate sustainable development and provide a source of clean technology in-
vestment for developing and EIT countries, the Kyoto Protocol flexibility mechanisms are in
their nascent stages. There is speculation surrounding how the projects will fair in reducing
GHG emissions and fulfilling commitment goals. Technological innovation will be crucial in
solving emissions problems around the world, but may carry significant financial risk. Initial
investment will be required to prove novel technologies, catalyzing further investment and
reducing risks. At the same time, scientific understanding of the issues will deepen, paving
the way for new testing methods, climate models, and technologies.
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International Emissions Trading

International Emissions Trading is a flexibility mechanism that allows the trading of carbon
units known as Assigned Amount Units (AAUs) among Annex B countries. IET calls for a
carbon trading market for AAUs. National governments will delegate this activity to entities
within their jurisdictions in order for trading to occur.

Joint Implementation

Joint Implementation enables a developed country to finance projects that reduce net emis-
sions in another developed country (including countries with economies in transition) and
receive traded units of carbon known as Emissions Reductions Units (ERUs). The Article 6
Supervisory Committee coordinates the JI process, verifies the ERUs, and reviews reports
from the Parties involved in projects.

Clean Development Mechanism

The Clean Development Mechanism allows Annex I countries to acquire carbon trading
units known as Certified Emissions Reductions (CERs) by undertaking GHG mitigation
projects in Non-Annex I countries. The two primary objectives of the CDM include: (1)
assisting Non-Annex I Parties in their domestic sustainable development while decreasing
global GHG emissions and (2) assisting Annex I countries in complying with their quantified
emission limitations and reductions commitments (Conejero & Farina, 2003). In contrast to
the JI Supervisory Committee, the CDM Executive Board (CDM EB) must approve Article
12 projects and certify their emissions reductions by granting them CER status.

1.4 DETAILS OF THE CLEAN DEVELOPMENT MECHANISM

The CDM mechanism provides the Annex I Parties with a means of implementing project
activities that reduce net emissions in Non-Annex I Parties in exchange for CERs. Annex I
Parties then use generated CERs to help meet their emissions targets under the Kyoto Pro-
tocol. These projects may involve the implementation of efficient and cleaner technologies,
the replacement of fossil fuels with renewable resources, and/or efficient use of energy and
natural resources. Most CDM projects are in the energy, industrial, agriculture, and waste
sectors (Conejero & Farina, 2003). Table 1.1 shows CDM projects that have been registered
by the CDM EB as of April 28, 2005.

Table 1.1: Registered CDM Projects as of April 28, 2005

Project Title Dat.e Host Other Est. T(?tal
& Type Regis- Parties Parties Methodology | Reductions
tered MtCO,e/y)*
Brazil Simplified fi-
NovaGerar Nov 18 al analvsi
Landfill Gas OV 2% | Brazil | Netherlands | DAC2 A0aWysIs 670,133
2004 for landfill gas
1 2y capture projects
Project P pro)
SRln(l)aElanco Jan 11 Renewable elec-
e 2005 Honduras Finland tricity genera- 17,800
) tion for a grid
Project
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Project Title Dat.e Host Other Est. T(?tal

& Type Regis- Parties Parties Methodology | Reductions

tered (MtCO,e/y)*

Emission ey
?id?rcr??n by Mar 08 Nether- Incineration of

o o 27| India lands, | HFC 23 Waste | 3,000,000
Oxidation of 2005 .

. United Streams

HFC 23 in Kinodom
Gujarat &
HFC Decom- . Incineration of
position Pro- Mzaoro‘f_f’ i{fql?cl))rl; Japan | HFC 23 Waste 1,400,000
ject in Ulsan Streams
Cuyamapa Apt 23 Renewable elec-
Hydroelectric 5005 > | Honduras tricity genera- 35,600
Project tion for a grid

* Metric tons of carbon dioxide equivalents per year

The Participants

As shown in Figure 1.1 and Figure 1.2, several actors are involved in the CDM project cycle.
The CDM EB supervises the CDM, under the authority and guidance of the COP. The Ex-
ecutive Board makes recommendations for further modalities and procedures for the CDM,
and approves new methodologies related to baselines, monitoring plans, and project bounda-
ries. The CDM EB is also charged with managing technical systems, reporting on CDM
activities, accrediting projects.

Parties to the Kyoto Protocol participating in CDM select designated National Authorities
(DNAs).  Since national governments are the only legal entities that may join an interna-
tional treaty, they are the main Parties to that treaty. These governments must designate a
national authority, such as their environmental ministry or agricultural agency, to handle all
domestic administration CDM projects.

(M ExecutiveBoard —>  Contractual Relatiorship
T — = Communication Channel
A 4 during Validation
Designated Organizational
Entity 1.
7/ 'y \ -
Host Party ‘/ \4 Parties
Designated National Stakeholders
Authority Accredited NGOs
\ 4
Consultants <— Project Proponent
Project Entity € > LocalStakeholders

Figure 1.1: Parties involved in CDM - Adapted from www.vvmanual.info
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A Designated Operational Entity (DOE) is a domestic legal entity or international organiza-
tion accredited and provisionally designated by the CDM EB and confirmed by the COP. A
DORE validates and requests the registration of proposed CDM projects. It also verifies the
emissions reductions results of registered CDM projects, thereby certifying these reductions
and requesting that the CDM EB issue the appropriate number of CERs. There are cur-
rently five DOEs operating and another 26 applications from Annex I and Non-Annex I
Parties are under review by the CDM Board (CDMWiatch, 2005). Other project participants
include project developers and portfolio and fund managers such as EcoSecurities and the
World Bank’s Prototype Carbon Fund.

1.5 THE CDM PROJECT CYCLE

In order to understand why transaction costs may significantly affect the feasibility of a pro-
ject, they must be placed within the context of the CDM project cycle. Figure 1.2, adapted
from Yamada (2004), provides a simple schematic with five main stages.

Project Design

In this stage, project developers design the project’s baseline and monitoring methodologies,
test them against the host country’s sustainability criteria, and create and submit the docu-
mentation necessary for receiving approval from the COM EB, DNA, and DOE.

Validation and Registration

At this stage, the project developers have a DOE validate their project through an independ-
ent examination of the Project Design Document (PDD), then submit it to their DNA for
host country approval, and subsequently send it to the CDM EB for registration. In order to
register, the PDD must undergo a background investigation, document review, and partici-
pant interviews during a public comment period of 30 days. This is conducted entirely at
the CDM EB level. Only after the document passes this step, is a validation report drafted
and plans for implementation are determined. Figure 1.3 illustrates the process of the vali-
dation, verification, and registration in detail.

The amount of CO, that is reduced or removed (through sequestration via carbon sinks
such as forests) is translated into CERs, which are measured in metric tons of carbon
equivalent (MtCO,e) (Conejero & Farina, 2003). These CERs are collected only after the
project cycle illustrated in Figure 1.2 is complete.

Implementation and Monitoring

Once the project is registered with the CDM EB, the project developers construct the build-
ings, plants, etc., and the project becomes CDM active. Reductions are monitored and re-
corded from the moment specified in the baseline assessment. This process continues for
the determined amount of time accepted by the CDM EB, and is then reported to another
independent entity for verification (also a DOE).
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Verification and Certification

Once these reductions are reported to the verification entity, the verifier audits the reports
and either confirms or rejects the project’s reductions. Once these reductions are verified,
they are submitted to the CDM EB, to be certified according to the verifier’s advice.

Project Stage Tasks Actor

A . Project Design Document X .
Project Design (PDD): Project Participants
Sust. development
baseline setting,
estimation methods,
monitoring proposal

*  Validation of PDD

Validation & Regi ion of oroi Designated Oper. Entities
Registration . egistration of project CDM EB
8 with CDM EB
Implementation & e  Implementation of : -
e s ) Project Participants
Monitoring project ) P
e  Monitoring reductions
Verification & e  Verification of Designated _O_perational
Certification monitored reduction Entities
e  Certification of verified
reductions
Issuance of CERs ¢ Issuance of CERs after Executive Board
2% off mkt. price

deduction for
administrative costs

Figure 1.2: The CDM Project Cycle - Adapted from Yamada (2004).

Issuance of CERs

Once certified, the reductions become CERs, recognized on the international market as a
one metric ton equivalent of CO, (MtCO,e) reduction. As CERs, they may be openly traded
or banked, depending upon the preferences of the investing parties. CERs are considered
property of those who invested in creating the reductions. The benefits accrue to both the
investor and the host country as the host now possesses a technology that adheres to the
DNA’s sustainability criteria.

A single project stage, represented as a box in the Figures, has numerous sub-criteria that
must be met before advancing to the next stage. Each stage requires oversight by administra-
tive bodies and incurs some costs. These costs, known as transaction costs, are incurred in
the creation, alteration, protection, or enforcement of property rights for carbon as a com-
modity, as it encompasses the additional costs/expenditures other than those associated with
the technical process of production (UNDP, 2003).
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Project "
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Corrective Action
Requests

—>

Qpinion Project

Figure 1.3: Validation and Registration Processes in the CDM Project Cycle

1.6 TRANSACTION COSTS AND THE CLEAN DEVELOPMENT
MECHANISM

Transaction costs play a key role in the success or failure of emissions trading systems.
Based on existing definitions in the literature, we define transaction costs in the context of
this analysis as #he costs of producing or trading CERs that are not directly attributed to the technical
process of reducing GHG emissions, and which are specific to the CDM process.

The literature and case studies of CDM projects reveal that total transaction costs can range
between US$20,000 up to US$1 million, depending on the size and timeframe of the project.
(See Chapter 2 for detailed estimates). High transaction costs relative to total costs reduce
the feasibility, value, and utilization of CDM projects (UNDP, 2003). As shown in Figure
1.4, transaction costs increase the cost of abatement and reduce the amount of CERs

traded.

In order for a project to be worthwhile, the value of the CER must be significantly higher
than the transaction costs incurred in its creation. High transaction costs increase investor
wariness with respect to small-scale projects that yield low carbon emissions reductions.
Table 1.2 shows that transaction costs vary with project type and constitute a much larger
portion of the overall cost within small-scale projects when compared to larger scale CDM
initiatives (Michaelowa, 2003).

The UNDP (2003) predicts that the implementation costs of CDM projects could decrease
over time. This conjecture is presaged on learning-by-doing and general improvements in
technology and infrastructures. Since the first reduction targets are due by 2012, there is in-
creasing concern about reducing transaction costs in the eatly stages in order to generate a
more stable and secure market, which can in turn generate sufficient reduction projects in
the first crediting period. More importantly, certain transaction costs will have to be ad-
dressed directly in order to reduce them. It is therefore in the interest of Annex I and host
countries to identify the most significant transaction costs and consider strategies to reduce
them where possible.
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Figure 1.4: Impacts of Transaction Costs on price and quantity of CERs

Table 1.2: Transaction Costs by Project Scale and Type (adapted from Michaelowa, 2003)

Size Project Type €/tCO,e
Very large Gas power plants, geothermal, landfill methane cap- 0.1
ture, afforestation
Large Wind, solar, industry energy efficiency 0.3-1
Small Boiler conversion, hydroelectric 10
Mini Housing energy efficiency, hydroelectric 100
Micro Photovoltaic 1000

1.7 CATEGORIZING TRANSACTION COSTS

There are many distinctions between transaction costs within the existing literature. This re-
port will present two main distinctions: project based pre-implementation and implementa-
tion transaction costs. Pre-implementation transaction costs are further divided by search,
negotiation, validation, and approval costs. Implementation transaction costs are further di-
vided into monitoring, verification, certification, and enforcement. The above transaction
cost components are organized in Table 1.3.

In addition to the costs of carrying out the project cycle, there are additional costs created
by Article 12.8 of the Kyoto Protocol. Article 12.8 establishes that a two percent share of
proceeds from CERs known as an ‘Adaptation Fee’, are used to cover administrative ex-
penses of the Executive Board, as well as to help meet the costs of adaptation for develop-
ing countries that are particularly vulnerable to climate change. Other steps carry expenses,
some proscribed, others incidental, which collectively constitute the transaction costs of the
CDM process.
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Table 1.3: Transaction Cost Components (adapted from Eckermann et al., 2004)

Transaction Cost Components

Description

Pre-Implementation

Search Costs

Costs incurred by investors and hosts as they seek out
partners for mutually advantageous projects
(e.g. broker fees)

Negotiation Costs;
Project Design Document prepa-
ration; Baseline & Methodology
Establishment

Includes those costs incurred in the preparation of Pro-
ject Design Document (PDD) that also documents as-
sighment and scheduling benefits over the projects
time-period, baselines and methodologies. It also in-
cludes public consultation with key stakeholders.

(e.g. legal contract fees, consultant fees)

Validation Costs

Review and Revision of PDD by operational entity

Approval Costs

Registration and approval of CDM Executive Board
and authorization of host country

Implementation

Monitoring Costs

Costs of ensuring that the participants are fulfilling
their obligations

Verification Costs

Annual verification by the UNFCCC Executive Board

Certification Costs

Including the issue of CERs

Enforcement Costs

Including the costs of administration and legal meas-
ures incurred in the event of departure of agreed trans-
action

1.8 SUMMARY

The Kyoto Protocol is designed to achieve global greenhouse gas emissions reductions to
1990 baseline levels between 2008 and 2012. The CDM is one of the Protocol’s flexibility
mechanisms that promotes co-operation between developed and developing countries to
reduce emissions and engage in carbon trading. Transaction costs play a key role in the CDM
project development and implementation. Although some costs are necessary, others hinder
the success of CDM projects and must be reduced in the early stages of implementation, in
order to ensure the long-term success of the CDM and the Protocol.

Key Findings

Transaction costs are the costs of producing or trading CERs that are not directly attributed to the tech-
nical process of reducing GHG emissions, and which are specific to the CDM process.

e ‘Transaction costs increase the costs of abatement and reduce the amount of CERs

available for trade.

e Total transaction costs for CDM projects can range between US$20,000 up to US$1
million depending on the type, size, and timeframe of the project.

e The highest transaction costs per unit of carbon arise in small-scale projects com-
pared with large-scale projects.
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e The implementation costs of CDM projects could decrease over time, and institu-
tional arrangements such as improved capacity and standardized procedures can
keep transaction costs down in the early stages of implementation.

Chapter 2 provides more detail of transaction cost estimates, while Chapter 3 discusses spe-
cific strategies for reducing them.
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Chapter 2: CDM Transaction Costs

2.1 INTRODUCTION

Transaction costs are potential barriers to successful implementation of the CDM, and a
need remains for systematic collection and comparison of the costs. The following case
studies provide insight into the nature of transaction costs and the levels or stages of the
transaction at which they occur. Data for the case studies are compiled from the academic
literature and project developers. This chapter focuses on three CDM project case studies:
land-use projects administered by the environmental NGO Conservation International (CI),
15 unilateral projects in India, and a proposed liquefied petroleum gas (LPG) project in
Ghana. Another seven studies are documented in Appendix B.

The indicators used to conduct the analyses include:
e Level impacted by cost
e Project Scale
e Temporal dimensions of cost
e Cost predictability
e Cost Origin
e Cost Payment Level

A more detailed description of these indicators is provided in Appendix A; the identification
and quantification of the relevant costs are based on Eckermman, ¢f a/’s (2004) categoriza-
tion structure (Table 1.3), as discussed in Chapter 1. The chapter concludes with an analysis
of the most significant transaction costs based on the three case studies.
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2.2 CASE STUDY ANALYSES

2.2.1 Case Study: Land-Use Projects from Conservation International

Offsetting CO, Impacts: Land-Use Projects in Madagascar
A Case Study of Conservation International & Mitsubishi Group

Project Scale: Large & Small
Operational Cost Level: Project

Conservation International (Cl) works predominantly with land-use projects in order to pre-
serve high-biodiversity areas from further exploitation. By utilizing their prior knowledge
and resources from their land-use monitoring projects in Madagascar, Cl joined with Mitsu-
bishi Group under the auspices of NatSource Japan Co. Ltd. to finance the protection of
threatened forests in Makira, Madagascar. Global deforestation is responsible for nearly 20
percent of the annual CO, emissions. Therefore, preventing deforestation and protecting
natural resources, while creating revenues from credit sales makes this type of project at-
tractive to local politicians. Since these forests naturally store carbon, protection from
anticipated deforestation falls under the sustainability criteria of the CDM. This partner-
ship offsets the CO, that Mitsubishi produces by preventing the release of gas as a result of
deforestation.

The transaction costs incurred from this project are common among nearly all CDM pro-
jects. Some of their methods to reduce transaction costs, discussed later, are more spe-
cific to land-use change projects, but could benefit the overall with less cost. Information
about their projects was taken from internal project reports as well as from personal
communications with the Center for Environmental Leadership in Business, which oversees
Cl’s Conservation Carbon Program

Transaction Costs

Project Documentation

The largest transaction cost CI encountered in the CDM process was creating the Project
Design Document. This cost was significant because the process of creating a PDD re-
quires the inclusion of several stakeholders that must discuss the financial and social feasibil-
ity of the project, while using experts to evaluate the project and travel back and forth to the
site. Local partners usually bear the cost of initiating the project, but later costs were borne
by CI and its partners. The next largest costs incurred are legal fees at several different lev-
els, including the agreements between CI, local partners, and other international NGOs col-
laborating on the project, such as World Conservation Society (WCS), who manages the
Makira Forest as part of CI’s avoided deforestation project. In addition, there are legal fees
associated with land title determination e.g., property rights establishment.

Sustainability

One of the transaction costs that vary widely from project-to-project is the application of
host country determined sustainability criteria. In Madagascar, this creates several annually
recurring costs such as tree planting and capacity development. Selling the generated carbon
credits could offset this expense. These upfront sustainability costs are significant and
should be closely examined. CI has tried offsetting these upfront costs by building the car-
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bon emissions reductions into a larger conservation project. For example, to generate reve-
nue to offset the costs of positive land-use change from agriculture to a replanted forest, a
smaller area is set aside as a tree plantation to generate income for local inhabitants.

Insurance

One of the costs not borne by CI, as an international NGO, is the cost of insurance. Insur-
ance shifts the burden of political, market and project risks away from the project developer,
increasing the viability of projects. In some instances, the cost of insurance currently out-
weighs the benefits for CI projects. However, as a non-profit NGO, CI does not need to
guarantee profitability of a project; if the project is unsuccessful economically, it will not be
repeated, and there will be no recovery of expenses. Therefore, the transaction costs of in-
surance are not applicable to most projects conducted by NGOs, but will undoubtedly be
taken into consideration by private companies.

Fundraising

One cost of CDM projects that CI incurs, which most private companies do not have to
contend with, is fundraising. Marketing to raise revenues presents non-trivial costs for en-
suring projects have appropriate funds for start-up. While the Mitsubishi Group funded the
project in Madagascar through NatSource, the cost of locating and negotiating deals with
such financiers can make or break a project.

Co-mingling of funding involves raising money for both conservation and CDM projects
while raising money for sustainable development and poverty-reduction projects. Various
government divisions or other international NGOs would be involved in these activities.
CDM’s sustainable development goals could be achieved simultaneously with emissions re-
ductions goals, without increased transaction costs. The transaction costs are reduced be-
cause the burden is shared across several organizations and their ability to raise funds differs.

Conclusion
The following table summarizes the findings of the CI study.

Table 2.1: Transaction Cost Estimates from Cl

Description Amount (Thousand USS$)

Search $10-$100
Negotiations $2-$50

PDD Preparation (Including Methodology) $250-$500
Validation $30-§70
Legal Work $30-$65

Training $50-$100
Outreach & Stakeholder Engagement $20-$50

Insurance 10% of total cost
Total $431-$1,029

As this table, suggests not all of costs found in the CI case fit into all categories described by
Eckermann ef al., demonstrating the difficulty of anticipating all of the transaction costs for
a project.
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2.2.2 Case Study: Unilateral Projects in India

Unilateral Projects in Various Sectors
Case Studies from India

Project Scale: Large & small
Operational Cost Level: Project

In this study, Krey guantifies and estimates the transaction costs of 15 unilateral CDM re-
newable energy projects in India. The cost components looked at were search, negotiation,
Project Design Document (PDD) approval, validation, registration, monitoring, verification,
certification and Adaptation Fee costs. In a unilateral CDM project, the project supplier is
the project owner, who designs, implements and finances the endeavor with his or her own
resources. The owner takes on all associated risks, including finding a buyer willing to en-
gage in DPA or ERPA. (Krey 2004: 21). Unilateral projects therefore reduce the upfront
costs of locating and negotiating with a project sponsor, shifting them into the future and
onto the project developer in the form of increased risk.

Transaction Costs

Search and Negotiation Costs

Search costs for unilateral projects are primarily the responsibility of the project developer,
who must locate a buyer for project generated CERs. These costs include costs those that
accrue from search activities to find an investor such as brokers’ fees and information and
communication services (originating outside any legal requirements). Costs also consist of
those arising from preparation of documentation of the project, including a project idea
note (PIN) and a Letter of Endorsement (LoE) from the host country Government and,
when needed, additional investor documentation such as a Project Concept Note (PCN) and
Letter of Intent. Finally, costs that accrue when an investor is found and the Letter of In-
tent (Lol) is negotiated.

Costs for finding a potential project supplier/seller that accrue to investor/buyer include
search activity costs, investor documentation costs, and Lol costs. It should be noted that in
this case study the costs that accrue to the potential project investor were not estimated.

The project costs originate from both the multilateral level (requiring a LoE), as well as from
the project level (investor requiring additional information, PCN and a Letter of Intent).
Krey finds that search and negotiation costs are highest in the small-scale projects and then
decrease as a proportion of project size, suggesting a “ceiling” for these costs. Similarly,
Krey finds that search costs decrease with the scale of the project (amount of emissions re-
ductions). As a result, search costs are one of the dominant transaction costs with small-
scale projects, but not with large-scale projects (Krey, 2004: 84). Krey suggests that search
costs can decrease with bundling of projects and as projects become more commonplace
and experience increases; costs of host country approval (LoE) will also decrease once the
national DNA is in place.

Negotiation costs are those involved with negotiating the terms of the agreements based on
the Lol and include communication, time taken to conclude negotiations, travel costs, and,
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when used, fees for specialized consultants. These are expected to decrease as the market
matures, electronic trading platforms are developed and the use of brokers.

Project Documentation

PDD costs originate from the multilateral legal requirement. Krey’s research shows that
PDD costs decrease with the scale of the project (quantity of emissions reductions). For
smaller projects, it is a dominant share of total transaction costs. Costs also vary with the
complexity of the project. The PDD costs can thus be decreased in the short term with
bundling of projects and in the long term through a decrease in project complexity.

Validation Costs

These are the costs that the project developer has to pay to “validate or [check] if the project
meets the validation requirements” (Krey, 2004: 47). These are usually paid as a fee to the
DOE, and are expected to vary with project complexity and baseline assumptions. This is
one of the most dominant costs for small-scale projects. Krey argues that these may de-
crease in the longer term with increased competition between DOE:s.

Adaptation Fee

This cost originates from multilateral requirements and depends on a project’s emissions re-
ductions and the CER price. Thus, the Adaptation Fee costs increase with the scale of the
project. These costs are not expected to decrease in the short or long term.

Registration

Registration costs are fees paid by the project developer to the CDM EB for registration of
the project. Registration costs increase with the scale of the project. These are fixed at the
multilateral level and are thus not expected to decrease in the short or long-term.

Monitoring & Certification

Krey estimated monitoring and verification costs for the projects he studied, since actual
data was not available. Although these costs are recurring each year, they represent a very
small fraction of the total costs, especially in a large-scale project.

Conclusion

Table 2.2 below summarizes the transaction costs identified by Krey. It also illustrates total
transaction costs and the percentage share of each transaction cost component in relation to
the total.
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Table 2.2: Identified Transaction Costs; Adapted from Krey, 2004.

Small-Scale Large-Scale
Transaction Cost Share of 'I.'otal Share i1.1 Total
€ Transaction € Transaction Cost

Cost (%) (%)
Search Costs 14,690 25.5 22,421 53
Negotiation Costs 8,118 14.0 8,118 1.9
PDD Costs 5,025 8.7 92,776 21.9
Validation Costs 4,639 8.0 61,851 14.6
Registration Costs 3,866 6.7 23,194 5.5
Adaptation Fee 7,881 13.6 164,174 38.7
Approval 773 1.3 7,731 1.8
Monitoring 5,064 8.8 5,025 1.2
Verification 7,818 13.5 39,089 9.2
Total Costs 57,896 100 424,418 100

The dominant share of transaction costs for large-scale projects with higher emissions re-
ductions comes from the Adaptation Fee. For projects with the low emissions reductions,
the major components are PDD, search, Adaptation Fee and validation costs, which will af-
fect project viability at this scale. Most of the cost estimates demonstrate economies of
scale, suggesting that they could be reduced by bundling projects.

Since Krey could not quantify all transaction costs, a definite statement on project viability

could not be made.

Still, from the given estimates, one could imagine that large-scale pro-

jects are viable assuming a CER price of 3.78 $US/tCO,e, within the typically observed

price range.

18
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2.2.3 Case Study: Liquefied Petroleum Gas Filling Plant in Ghana

Small-Scale Fuel Substitution in Ghana
A Case Study for EcoSecurities, Ltd.

Project Scale: Small
Operational Cost Level: Project

A single LPG filling plant has the potential to reduce greenhouse gas emissions by 1,470-
4,653 MtCOe per year. At an estimated price of €4 per metric ton (Mt), the certified CERs
generated by such a project could command €6,000 to €19,000 per year. The cost of CDM
participation (methodology development, etc., detailed below) will largely determine the
financial viability of the project. Given the robust development of the LPG industry in
Ghana and apparent strong government and institutional support for projects of this type,
it may be possible to replicate similar projects multiple times. This would make them ex-
cellent candidates for bundling and other transaction cost mitigation strategies. The viabil-
ity of CDM participation will depend heavily upon the cost of CDM participation, project
scale, and the parameters of partner investment.

This study was prepared using an initial numerical model of the project, projecting antici-
pated CERs, revenue, and costs. It is comparable to what a project developer would do to
determine the financial viability of a potential project. While the figures reported here are
representative of the general conclusions which may be drawn from this study, their exact
values depend upon a variety of underlying assumptions; figures are still being revised and
refined.

Transaction Costs

Costs in this section are estimated from those reported by EcoSecurities, the World Bank,
and other sources.

Search and Negotiation Costs

Costs reported for the initial phase of a CDM project range from €20,000 to €400,000.
Since LPG projects of this type already have support of businesses, government, and
NGOs, costs in this category may be reduced somewhat, making €40,000 a reasonable initial
estimate.

Project Documentation

Estimates in this category range from €35,000 to €500,000. Given the expected difficulty in
developing baseline and monitoring methodologies for this project, the initial cost of the
PDD will be quite high - upward of €200,000. The cost of subsequent projects should fall
dramatically, into the €35,000 range, reflecting the cost of each new PDD.

Established Methodologies

No appropriate small-scale methodology is available for CDM projects of this type. Devel-
oping the necessary methodology and supporting documentation will likely represent the
largest expense.
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There are, however, certain aspects of LPG fuel substitution that are similar to current JI
and CDM projects to improve district heating (DH) systems. The World Bank’s Prototype
Carbon Fund has financed such projects in Bulgaria (JI), Poland (JI), and Uzbekistan
(CDM). While most of the carbon-reduction claims associated with these projects arise
from decreased emissions at the heat-generation plant (either from fuel-switching or improv-
ing the overall efficiency of the distribution system), others are made with respect to substi-
tution away from electric/kerosene/charcoal home heating or avoided substitution from DH
to an alternative. Although the parallels are not perfect, these latter claims resemble those
made in this proposal. Thus, the DH improvement project methodologies may provide a
useful model for developing the corresponding documents for LPG substitution.

The CDM Methodology Panel has recently rejected several proposed methodologies for fuel
substitution in automobiles. While the reasons given for these rejections appear to be cor-
rectable, they underscore the difficulty of establishing baseline and monitoring methodolo-
gies for projects where the end-to-end use of fuel and output of GHGs is highly variable
and cannot be directly monitored. These rejections should be carefully considered when de-
veloping the methodology for this project.

Approval Costs

This category includes paying necessary permit fees and securing the endorsement of the
host country DNA. Cost estimates range from €1,000 to €40,000. Given previous experi-
ence and evidence of government support, an estimate of €5,000 seems appropriate.

Adaptation Fee

Given the previous assumptions for this project, the Adaptation Fee could range from €100
to €5000 per year.

Validation Costs

Cost estimates for DOE validation range from €15,000 to €50,000. They determined primar-
ily by the availability and structure of the market for DOEs. Given the scant number of
DOE:s currently operating, a relatively high estimate of €40,000 seems appropriate.

Project Registration
The cost of this step is usually estimated at about €10,000.

Monitoring Costs

The cost of monitoring depends heavily upon the nature of the project. Given the high
monitoring requirements necessary for a project of this type, monitoring costs may reach
€5,000 per year.

Verification & Certification Costs

The results of ongoing monitoring must be regularly verified, and CERs certified before
they are issued. These costs depend in part upon the frequency with which CERs are issued.
Assuming yearly issuance, these costs may run €2,000 per year.
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Conclusion

The following table summarizes the estimated transaction costs for this project.

Table 2.3: Estimated Transaction Costs for Ghana LPG project

Description Amount (Thousand €)

Search & Negotiation 40

PDD Preparation (Including Methodology) 200
Approval 5

Adaptation 1-5
Validation 40
Registration 10

Monitoring & Verification 7/yt

Total €439

The largest transaction costs for this project are anticipated to be pre-project search and ne-
gotiation, PDD preparation—especially methodology development—and validation.

Projecting the revenues and recurring expenses forward in time over two crediting periods
(20 years), and discounting them to the present at 5% per year, the net present value (NPV)
of the project is anticipated to be -€224,000—that is, the project is anticipated to loose
money—which may make it extremely difficult to secure outside investment.

As previously suggested, however, projects of this type are excellent candidates for bundling
or other transaction cost mitigation strategies. If some of the fixed costs of project devel-
opment (primarily methodology preparation) were averaged over multiple projects, dis-
counted cash flows would be positive, allowing investors to earn a modest return over the
project life.

Thus, this example clearly demonstrates how transaction costs can make or break project,
and how strategies like project bundling can be used to mitigate their effect.

2.3 SUMMARY

Any effort to study transaction costs in CDM projects suffers from a dearth of information
(much of it is proprietary or simply unknown) and highly asymmetric information. Data is
only reported for projects that move forward, ze., those for which transaction costs did not
impact the project’s viability. Projects which do not survive the initial feasibility assessment,
whether because of transaction costs or some other reason, are never reported upon.
Hence, it is extremely difficult to make conclusive statements about the negative impact of
transaction costs. As a result, the Ghana case study is an extremely useful demonstration of
the fact that transaction costs can and do limit the viability of potential projects.

These studies also demonstrate the important dimensions along which transaction costs can
vary: project scale, project type, and host country.

Krey extensively documents how project scale can affect the cost of a project, demonstrat-
ing significant economies of scale for costs like search, negotiation, and monitoring. Other
costs, like PDD preparation and project validation are expected to increase as the size of a
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project increases. Interestingly, Krey also finds that at large scales the Adaptation Fee be-
comes the largest single transaction cost.

The differences between Krey’s projects in India and the Conservation International project
in Madagascar highlight the role of the host country in determining transaction costs. Pro-
jects in India can rely upon a functioning Designated National Authority and a robust rule
of law. In Madagascar, the DNA relies heavily upon support form external NGOs and the
legal system is much weaker. As a result, CI anticipates significant spending for training and
capacity development, as well as large amounts of legal work to sort out the land title issues.
Both of these costs are too trivial for Krey with respect to in India.

Finally, project type has a strong bearing on transaction costs. While these differences paral-
lel to a certain degree based on project-scale (some projects typically generate more CERs
than others do), they diverge in others. Perhaps most notably, there is significant cost sav-
ings if the project can use an existing methodology. Creating a new methodology adds sub-
stantial and uncertain costs of development to a project.  Project type and complexity also
influence monitoring and verification costs. Monitoring emissions reductions for renewable
energy projects, like those Krey assessed, is a relatively simple task; monitoring reductions
from forestation or distributed fuel substitution is not. Thus, the impact of project type may
be most directly felt in these recurring costs, rather than the upfront costs of project devel-
opment.

Based on these three case studies, as well as those in Appendix B, we conclude that the most
significant transaction costs are:

e Pre-project search and negotiation

e Methodology development and PDD preparation
e Validation

e Monitoring and verification

e Adaptation Fee

The cost of validation are largely determined by the market price for the services of a DOE,;
as the number of DOEs and their experience increases, these costs are likely to come down.
Similarly, the Adaptation Fee is exogenously determined, and not easily influenced by outside
intervention. Thus, the majority of the recommendations in the following sections will fo-
cus on strategies to reduce the cost of pre-project search and negotiation, methodology de-
velopment and PDD preparation, and monitoring and verification. Chapter 3 will present
potential methods of reducing these transaction costs.
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Chapter 3: Reducing Transaction Costs

3.1 INTRODUCTION

Drawing upon the foregoing analysis of key transaction costs, experience gained from the
successes and failure of other pollution control regimes (documented in Appendix C), as
well as insight into the problem of transaction costs generally, this chapter lays out a menu
of transaction cost reduction strategies appropriate for the CDM. These strategies differ
along several dimensions, like the level at which they are implemented (project, national,
multilateral), the timeframe within which they could be implemented (during the first or a
future second commitment period), and their efficacy in addressing certain costs. Overall,
they fall into four main categories:

e Exploiting economies of scale

e Increasing transaction efficiency
e Reducing uncertainty

e Improving incentives

It should be noted that many specific strategies will overlap several of these categories; as-
signing a particular category is intended as a conceptual tool, rather than a comprehensive
description of all possible benefits.

3.2 REDUCTION METHODS FOR CDM

3.2.1 Exploiting Economies of Scale

Project Bundling & Portfolios

Project bundling has been repeatedly suggested as a way of reducing transaction costs. The
principle is the same as that of scaling-up projects, to exploit economies of scale by averag-
ing transaction costs over a larger number of CERs. Unlike scaling-up, which converts a
small project into a large one, bundling combined several discreet small projects into one
centrally managed submission to the CDM EB, and it is approved, validated, registered, and
verified as a singly unit. Bundling therefore allows greater flexibility by allowing developers
to exploit economies of scale in circumstances where a single large project would be inap-
propriate or impossible. On the downside, bundling links the fate of every project together,
with the potential for all to be rejected based on one, and may limit developers’ ability to tai-
lor and manage specific projects. Thus, although bundling is not appropriate in all circum-
stances, it holds significant promise of reducing the transaction costs of CDM participation.

Bundling also allows project developers to easily diversify their financial risk across several
projects—if a single sub-project fails to perform, the cost of its failure may be borne by the
others, ensuring the stream of CERs and reducing the developer’s risk of insolvency. A
similar strategy attempts to diversify the risk faced by investors (either financial or CER-
delivery) by constructing integrated portfolios of projects, while also reducing cost to devel-
opers of obtaining capital, because of the higher individual risk profile that can be sustained
by the diversified pool. Perhaps the most prominent example of this strategy is the World
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Banks’ Prototype Carbon Fund (PCF). Other investors, most prominently Natsource, are
pursuing similar portfolio approaches to CDM investment. The PCF demonstrates that
transaction costs can be minimized by grouping similar projects together. An international
CDM investor deals only with the bundling organization and never interacts with individuals
at the project level (e.g., project developer, equipment supplier, etc.). Some PCF analyses
show that bundles of 10 or more units turn previously unviable small-scale projects into fea-
sible CDM projects (PCE, 2002). However, increasing the bundle size from 10 to 100 pro-
jects does not significantly change investment or cost performance (PCE, 2002). The pro-
jects within a bundle benefit from standardized baselines and streamlined procedures for
validation, monitoring, and verification.

To promote the use of project bundling, local project developers need to be coordinated,
trained, and assisted with implementing the administrative techniques necessary to realize
true economies of scale. Such support could come from development agencies interested in
fostering sustainable development through the use of small-scale CDM projects.

The benefits of such bundling projects are summarized in Table 3.1.

Table 3.1: The Benefits of Project Bundling (PCF, 2002)

Operational Level General Level

Gain pilot experiences through a diversified

Reduction of project development costs . .
project portfolio

Reduction of engineering, procurement and

construction (EPC) costs Spread the project risks

Reduction of operation and maintenance . :
p Level the price per ton CO, over all options

(O&M)
Reduction of transaction costs (general & | Support small-scale activities of municipali-
CDM) ties and private associations

Contribute to sustainable development and

Increase of total investment volume S
poverty alleviation in less developed areas

At present, the PCF is exploring cost-reduction measures that include using one generic um-
brella agreement with a host country to cover all transactions for an extended period, and
simple letters of approval for each small sub-project (PCE, 2002; Schulte, 2002). The PCF
could establish multi-project or sectoral baselines to allow for simple tests of additionality, or
for each small project. Similarly, grouping of project for bulk validation, verification, and
certification procedures that use statistical sampling techniques also would decrease transac-
tion costs (Schulte, 2002). Still, this umbrella approach would make initial project implemen-
tation and management more complex, as various activities need to be coordinated and su-
pervised, increasing the initial costs of adopting such an approach.
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3.2.2 Increasing Transaction Efficiency

Improving Local Capacity

Capacity development—the transfer of the knowledge and effective skill sets needed to un-
dertake independent development—is an important feature of development objectives
worldwide. Accordingly, creating and strengthening local ability in Non-Annex I countries to
identify, design, implement, and manage carbon abatement projects will be critical to the
success of the CDM. Capacity development will help contain costs CDM participation by
reducing the involvement of outside parties, empowering local actors, and providing deci-
sion-makers with better information. Thus, local efforts to impart knowledge and skills will
further the CDM goal of decreasing emissions, since reduced project development costs
would spur CDM participation. Improving local capacity will also further the “sustainabil-
ity” principle of CDM, help ensure the long-term viability and effectiveness of the Kyoto
Protocol, and provide Non-Annex I countries greater independence with respect to climate
protection activities.

Financial constraints and waning political commitment in developed nations appear to be the
main barriers to improving local capacity in developing nations. Government instability as
well as lack of coordination between different types of NGOs can also slow or stall the ca-
pacity development process. At the same time, poorly formulated, capacity development ef-
forts have the potential to inhibit CDM project innovation and development by casting un-
warranted suspicion over the development aspects of CDM projects.

Continuous multilateral involvement and co-operation in the process of building local capac-
ity is critical for CDM development in Non-Annex I countries. The work of the organiza-
tions like the Community Development Carbon Fund (CDFC) is essential to assist develop-
ing countries with carbon financing and setting up efficient DNAs and DOEs (PCE, 2002).
In addition to direct forms of assistance, there is also need to:

e Ensure that local capacity is self-sustaining after initial assistance by the outside party.

e TFoster networking among local organizations to stimulate information sharing and
create a strong local CDM capacity.

e Ensure that co-ordination among NGOs prevents overlapping efforts and duplica-
tion of work.

e Help facilitate bundling so that smaller projects, can take a “mutual fund” approach
to reduce costs at the margin of new participants.

e Explore innovative ways to involve consumers and credit micro-scale abatement ef-
forts (e.g., auto fuel substitution).
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The Community Development Carbon Fund

The PCF model also provides an interesting approach to capacity development by creating
an attached ““Plus” fund to each of the Carbon Funds that supports research and capacity
development at the multilateral and projects levels. The Community Development Carbon
Fund (CDCF) provides small scale project developers with the tools specific to their project
size needs. The CDCF links small-scale projects in developing countries seeking financing
with companies, governments, foundations, and NGOs trying to improve the livelihoods of
local communities and obtain verified emissions reductions. To do this, the CDCF launched
an ‘Implementing Partnership’ program where governments and organizations deliver tech-
nical assistance to support small-scale projects in poor rural communities of developing
countries (PCF, 2002).

This program tends to reduce project business costs, ensures community involvement, and
builds a network of local financial and NGO intermediaries, strengthening CDM project de-
velopment. The involvement of governmental organizations as well as NGOs in the host
country will help reduce uncertainty and costs, ensuring that the benefits of CDM partici-
pation accrue to the hose country. A large number of NGOs have already applied to the
CDCF, and are awaiting approval to participate in its programs. The CDCF promises to re-
duce barriers to participation and increase efficiency by standardizing documentation and
pioneering the use of non-government intermediaries to cost-effectively bundle smaller
projects (PCF, 2002).

Although improving local project capacity requires considerable time and resource invest-
ments, the resulting decreased CDM transaction costs and increased sustainability, CDM
longevity, and autonomy for non-Annex I countries could be significant. Since so many or-
ganizations have the capability to promote capacity-building activities like training, seminars,
discussions, educational programs, and exchanges, significant outside expertise can be lever-
aged in support of the CDM. Large development organizations that regularly interact with
non-Annex I country government will be particularly important for improving CDM capac-
ity at the institutional level.

Education & Knowledge Sharing

Ensuring that non-Annex I stakeholders—including governments and potential CDM pro-
ject developers—have access to quality information is critical to promoting informed deci-
sion-making. Knowledge of both the CDM process and project development opportunities
will facilitate responsible participation by developing counttries.

For Non-Annex I countries to actively engage with CDM, national and localized govern-
ments must be well versed in how the program operates and their obligations as participants.
Many development organizations already work closely with non-Annex I country ministries
and could therefore easily train local experts through seminars and workshops, and by pub-
lishing relevant literature. Ministries in turn would be trained and responsible for relaying
information to regional representatives. NGOs engaged in environmental or educational
outreach work could also actively work with local governments.

Governments and NGOs should also actively promote communication of CDM opportuni-
ties, to both developers and other stakeholders. Due to the size and diversity of these stake-
holders, development organizations should work with local partners to create information
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and training materials tailored to specific groups of participants. Although training stake-
holders would certainly provide them with the CDM information necessary for their active
participation, it would require significant resources. Facilitating networking opportunities
among stakeholders could also be an efficient and sustainable method for promoting knowl-
edge transfer; making contacts with one another also increases awareness of opportunities
for collaboration.

In-country educational programs must also be created to train new generations of CDM
professionals in specialized functions like baseline development, information technology,
and business practices. Developing educational training at universities could promote CDM
sustainability and innovative carbon abatement technologies. Language training may also be
an important component of education programs in order to facilitate communications be-
tween Annex I and Non-Annex I countries.

Benefits of Increased Local Capacity

Decreases transaction costs like

e Search costs, by increasing the number, knowledge, and network of active
Non-Annex | representatives in market

Negotiation and approval costs, as Non-Annex | representatives would be bet-
ter equipped to quickly proceed with projects and established stakeholder net-
works would facilitate collaboration

Design and implementation costs, since less-costly local experts could engage
in activities like baseline development, project management, and information
technology management

Monitoring costs, as local professionals are trained to oversee program opera-
tions

Enforcement costs, because Non-Annex | representatives would better under-
stand compliance systems and be better trained to avoid non-compliance pen-
alties

Information costs, stemming from poor decision making through improved
knowledge sharing

Develop Information Technology Systems (IT)

CDM related transactions involve large volumes of workflow among the Non-Annex I Pro-
ject developers and investors, the Executive Board, DOEs and DNAs, and trading markets.
The US. SO, Allowance Trading Program demonstrates how information technology (IT)
can be used to automate workflow and information exchange in an emissions reductions
program, like the CDM. The SO, Allowance Trading Program’s innovative design helps to
minimize transaction costs by providing real-time data to program and market participants,
allowing effective third party brokering of transactions and rapid response to changing mar-
ket conditions. Other multilateral agreements like the Montreal Protocol and the Cartagena
Protocol rely heavily on IT to automate compliance workflow, and use electronic clearing-
houses to pool participant knowledge and experiences.
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Efficiently using I'T in specific stages of the CDM process is likely to facilitate reduction of
transaction costs. Search and negotiation costs could be lowered through online exchanges
that link the various parties, helping to match current needs and services offered. In the
CDM context, such information exchange could also be extended to allow project financers
to track project progress as it is recorded by the project developer or third parties. Financial
transactions could also be included to form a ‘one-stop shop’ for CDM participants. In the
well-developed commodity brokerage industry, several commercial exchanges offer real-time
credit and clearing services, electronic confirmations, and market data services to provide
users with market access and transaction control. The current volume of CDM projects
would not provide immediate economic justification for such a system, but it would be rela-
tively inexpensive to setup. No such comprehensive system exists at present, though the In-
ternational Emissions Trading System (IETS) does provide a directory of potential partici-
pants.

IT could reduce the common transaction costs associated with PDD document preparation
by creating applications automate the information exchange between various parties. As
standard methodologies are developed for various project types, the use of standard data
formats would make it easy to search, store, retrieve, and exchange these documents. In the
SO, trading program, utilities created software to help in the decision-making process by
managing portfolios and generating a “smoother and administratively less costly mechanism
for planning and decision-making” (Burtraw 2000). For CDM activities like baseline estab-
lishment, such decision support software could aid in the selection of an appropriate meth-
odology and the data necessary to apply it.

Current Information Technology Systems for CDM
Adapted from Howard (2000)

National Registry, CDM Registry

These are used to account for assigned reduction amounts under the Kyoto Protocol and
will interface with the European Union’s Emissions Trading Systems (EU ETS) at terminal
points in the workflow. They exist to safeguard accounting of targets under the Kyoto Pro-
tocol, CDM, and JI projects and their credits and the underlying carbon market. Registries
in EU Parties are on fast-track and are starting to go online in early 2005. Registries in non-
EU Parties are expected to be online in 2006-07. A comprehensive CDM registry has already
been implemented but is in need of continuous upgrade and re-evaluation (Howard 2004).

Transaction Logs

These exist to verify transactions against rules when they are proposed and to ensure the
integrity of transactions after completion. The UNFCC’s Independent Transaction Log is ex-
pected to be implemented by mid-2005.

Technology transfer/Knowledge sharing portals

Asia-Pacific Net (http://www.ap-net.org), is a knowledge-based on-line clearing house for
Asia-Pacific region on climate change issues. It exists to provide a platform for policy dia-
logues and consultation within the region, and to provide access to the latest information
and data on climate change issues and developments focusing on the Asia-Pacific. Such a
site could be extended to make available methodologies for the various industry verticals.
Securing the site and protecting the content (to enforce licensing) would encourage par-
ticipation by both sellers and prospective buyers.
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Once an information management system is developed, administrators must continuously
make available up-to-date and accurate information (in electronic and quickly retrievable
form) with regard to:

e The CDM procedure

e Country information

e DPast project information
e Sources of financing

e Benefits from investment

The timely provision of such vital information is key to establishing trust in the information
management system, especially among potential investors, for whom incomplete information
greatly increases perceptions of risk.

There are several efforts underway (in addition to those documented in Box 3.3) by both
public and private actors to develop comprehensive information management solutions for
the CDM. While this is an essentially positive development, failure to coordinate these ef-
forts may lead to incompatibilities in the competing systems, forcing stakeholders to choose
between different platforms, diluting their effectiveness. While competition among various
platforms may lead to innovative knowledge management solutions, it is essential that basic
information like that outlined above can move freely between the different platforms. There
exists a clear role for a multilateral agency or a standards organization like the ISO in coor-
dinating such standards.

Lack of infrastructure and capacity may pose a barrier to IT implementation at the local
level or in developing countries. As such, attention must be given to the underlying commu-
nications infrastructure (local data networks, gateways to the larger worldwide infrastruc-
ture), availability of local capacity to operate the information sharing platform (most likely
internet-based) and local awareness of how to use such a platform. Lack of adequate infra-
structure and capacity could disrupt workflow or limit participation by actors in least-
developed countries.

Expand Project Fast Tracking

The Seventh Conference of the Parties (COP7) laid out the reduction requirements and pro-
cedures of small-scale CDM projects. COP7 established guidelines for simplified modalities,
determining that only three types of projects can be fast tracked:

e Renewable energy project activities of up to 15 MW

e Energy efficiency improvement activities which reduce energy consumption by up to
the equivalent of 15 GWh per year

e Other project activities that directly emit less than 15 MtCO,e annually (CDM
Watch, 2004).

Martina Bosi, in her study of fast tracking small CDM projects, points out that are other
project phases where the CDM EB can reduce paper work, reducing considerably the trans-
actions cost of the project. First, a longer crediting period would increase the total volume
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of CERs. Secondly, in order to keep overall CDM-related costs low, the EB might consider
the possibility of allowing small-scale CDM projects eligible for fast tracking to use simpli-
tied monitoring methodologies. Third, the possibility to obtain up-front all, or part of, the
total CERs earned over a ten-year crediting period would increase the attractiveness of
CDM-eligible projects.

To be effective in reducing transaction costs, a fast-tracking provision will need to include a
streamlined procedure that builds on existing environmental impacts assessments (EIAs) in
host countries as much as possible. The process should be as standardized in order to facili-
tate and speed-up the assessment of small projects (Bosi, 2001). This provision should in-
clude standardized baselines and a simplified, standardized project description format.

Some of the potential options for fast tracking at various stages of the CDM process are
described in Table 3.2.

Table 3.2: Summary of possible fast-tracking options for small-scale projects (Adapted from
EcoSecurities, 2002)

Process Options
e Use host country criteria for environmental as-
sessment
PDD Development e Standardize baseline analysis & PDD, & moni-

toring approach
e No need to evaluate leakage

e Establish default positive lists
The approval process e Establish 'default' list of sustainable develop-
ment criteria

. e Streamlined validation
The validation process - o
e Facilitate accreditation of local consultants

The registration process e Past-track registration

e Merge verification and monitoring activities
: . . ) . e Fast-track verification & certification

Verification & certification activities B o
e Facilitate accreditation of local consultants

e Multi-project verification

e Longer crediting periods (7.e., no re-evaluation of
CER sales baseline.s at 7 years). .
e Exemption from the adaptation levy

e Standardized legal contracts
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3.2.3 Decrease Uncertainty

ISO 14064

In 2002, the Organization for International Standards (ISO) established Working Group 5
on Climate Change, to develop internationally recognized GHG accounting and verification
standards. ISO anticipates that the standards, known as 14064, will provide a “set of unam-
biguous, verifiable requirements or specifications to support organizations and GHG project
proponents in using a quantification, monitoring, and verification approach that ensures ‘a
ton of carbon is always a ton of carbon™ (Boehmer, 2004). Working Group 5 expects that
the ISO14064 standards will:

e Enhance environmental integrity by promoting consistency, transparency, and credi-
bility in GHG quantification, monitoring, reporting and verification

e Enable organizations to identify and manage GHG-related liabilities, assets, and risks
through the systematic development and maintenance of GHG inventories

e Facilitate the trade of GHG allowances or credits

e Support the design, development, and implementation of comparable and consistent

GHG schemes or programs.
International dtandarys for Parties
FCC, IPC

International
Standards
1SO 14064

National Standards of
Parties
UK ETS, EU ETS

Common Standards Initiatives
Global Reporting Initiative, WRI/WBCSD

Company Standards
Shell, BP, DuPont

Figure 3.1: Where I1SO 14064 will stand in relation to other standards set forth by the
Interested Parties

The ISO 14064 standards provide a means to guarantee that carbon credits, regardless of
under what scheme they are traded, will be credible and comparable. In addition, ISO 14064
will maintain the environmental and structural integrity of existing and emerging regulatory
(international, regional, national) and voluntary GHG schemes, while enabling GHG scheme
administrators to design systems using standardized “building blocks” (Boehmer, 2004).
The standard, planned for publication in mid-2005, is compromised of three parts:

e Part 1 specifies how an organization may quantify, monitor, and report their emis-
sions and removals within a voluntary program.

e Part 2 provides similar guidance for project-level emissions and removals either
within a voluntary or regulatory credit-based scheme, and is of particular interest to
CDM project developers.
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e Part 3 presents requirements for validators and verifiers to assess GHG claims from
organizations and/or projects, which fall under Parts 1 and 2 respectively.

It is the intent of ISO that Part 3 be applicable to any GHG scheme or validating body in-
cluding the CDM and the CDM EB.

To ensure the neutrality of the standards, ISO only develops standards for which there exists
a market demand, which are voluntary, and which are internationally applicable. Therefore,
while adhering to the ISO 14064 standards should prove beneficial to parties involved, ad-
herence to the standard must be at participant discretion. The CDM EB may adopt and
register the ISO 14064 as a valid standard from which certain projects may be eligible for
fast-tracking, thereby allowing the standard to add value to a project or CER. In addition to
these ISO-wide mandates, Working Group 5 specified special principles for the ISO 14064
standards. ISO 14064

e Will remain regime neutral;

e Will apply technically rigorous standards;

e Have extensive participation in the development of the standards;
e Can be brought to market in a timely fashion (Boehmer, 2004)

Potential Uses of ISO 14064

Enhance the credibility, consistency, and transparency of CERs

Facilitate the development and implementation of CDM and projects’ GHG data
management systems

Improve the ability to track performance

Identify CDM risks and liabilities

Increase the transparency of financial reporting of environmental liabilities
Increase investor confidence

Facilitate crediting and trade of CERs credits

Enhance environment by recognizing environmental requirements of CDM
Verification/validation process flexibility allows adherence to CDM process
Rapid assessment of potential emissions and reductions

Addresses additionality, baseline requirements, and monitoring

Standard Part lll integrates with Parts | & Il, so audits are more streamlined
Development of National CDM strategies, sustainability criteria, and quick-scan
for CDM eligibility of projects for fast tracking

Helps identify GHG issues in polluters’ supply chains

o
L
L
o
.
L
L
L
°
e
o

Strengthening Executive Board Capacity

Currently, it takes one to two years for a project and its associated methodologies to be ap-
proved by the Executive Board. While part of this length may be attributed to the manda-
tory waiting and public comment periods, it also appears that the Executive Board may not
have all the staff and resources it needs to carry out its business in an efficient manner. Ac-
cording to Resources for the Future, more than 1,000 with average reductions of 400,000
tCO,e, need to be approved annually by the CDM EB in order to meet anticipated demand.
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It will be difficult for the CDM EB to approve the required number of projects, given both
their current pace and future demand for CERs much greater than the present supply
(UNEP FI, 2005). The extended period of time it takes to obtain Executive Board approval
and the uncertainty of the final verdict both serve to increase the risk and uncertainty in the
CDM process. As a result, risk-adverse investors may be unwilling to fund CDM projects
until affer the project has been successfully registered, forcing developers to bear more the
upfront costs themselves. Thus, an immediate challenge for the Executive Board is to re-
duce uncertainty by streamlining and harmonizing the approval (thereby attracting more risk-
adverse investors) and to register worthy CDM projects as quickly as possible. The CDM
EB needs additional resources in order to handle more effectively its current and future
workload, if project throughput is to increases to anticipated levels.

The Executive Board can also strengthen its capacity and credibility by consulting on an on-
going basis with developing countries that have implemented CDM projects and facilitating
dialogue between stakeholders to generate ideas for improving its function. Actively engag-
ing with and responding to stakeholder concerns is key to creating an enabling environment
for innovation and investment. Stakeholder opinion could also be gauged through a survey,
administered by the EB and circulated to both current and potential participants. Such an
effort would allow for anonymous critique of past performance and constructive ideas for
future actions.

3.2.4 Improving Incentives

Involve the Financial Sector

It is important to clarify the financial mechanisms that determine the profitability or attrac-
tiveness of CDM projects through careful attention to expected returns, liquidity, tax incen-
tives, and risks. Increased certainty regarding the EB’s certification of reductions is a crucial
issue to investors (Maruyama, 1999). The financial sector can play an important role in this
respect by providing project financing and/or insurance for CDM projects (UNEP FI,
2005). As risks are dispersed among actors, institutional barriers and project complexity will
diminish while activities in the CDM market will no longer be strictly dominated by multilat-
eral institutions (e.g., the World Bank) and national governments. Reinforcing bilateral agree-
ments between host and investing parties within the CDM is essential. The distribution of
credits will most likely be based on case-by-case bilateral negotiations, the profitability of
projects, the marginal abatement cost of investing countries, and concession periods. There-
fore, increasing the number of third party or bilateral agreement procedures to handle pro-
ject financial matters will assist the CDM in the long-run.

Methodology Licensing

Currently, the CDM methodology review process requires that all information about a pro-
posed CDM project—including details of the proposed technology, baseline establishment,
and monitoring methodology—must be made available to the public. While certain aspects
of this information (for example, details of emissions reductions technology) may be already
protected by international patent law, other aspects, especially those dealing with baselines
and monitoring, may not. Additionally, the CDM process requires that baseline and moni-
toring methodologies be made freely available for use by others upon submission to the EB.
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The upfront cost of developing and approving baseline and monitoring methodologies can
be quite high—up to € 500,000. Specific aspects of these methodologies, (e.g., monitoring
techniques, data sources, or statistical models), may themselves represent significant invest-
ments in intellectual capital by their developers. Under other circumstances, this intellectual
capital could be protected by business process patents, but the CDM process effectively im-
poses a no-cost compulsory license upon this potentially propriety information.

The reasons for this practice are founded in the Kyoto Protocol’s goals of transparency, in-
formation sharing, and technology transfer from developed to less-developed countries.
However, this well-intentioned practice may have a number of negative consequences. First,
methodology developers have no opportunity to recover the costs of methodology devel-
opment (other than the revenue from their own projects). The inability to fairly recover the
cost of development may serve as a powerful disincentive to the creation of innovative
methodologies. Simultaneously, any competitive advantage that might have accrued to the
developer of such intellectual capital is destroyed by making it freely available to all, creating
further disincentive for investment.

As a result of these disincentives, certain firms or individuals may opt-out of the CDM mar-
ket entirely, if they believe they will benefit more by keeping such information proprietary.
Others who do participate may withhold their most cutting-edge methodological innova-
tions, or devote fewer resources to their development than they otherwise might have. The
result may be fewer and lower-quality CDM projects. CDM projects that do go forward are
faced with the high and unpredictable cost of methodology development and approval. If
more methodologies were available, some of these costs and uncertainties (and hence the
overall project risk profile) could be reduce

In addressing these problems, the legitimate goals of technology transfer and transparency
must be balanced against the business and economic incentives. While too much concern
for the financial case could undermine the CDM, too little concern may have the same ef-
fect. The Protocol contains language to suggest a need for the promotion of private in-
vestment, with “the creation of an enabling environment for the private sector.” Thus, the
Protocol recognizes the need for balance on this issue and enables the EB and COP to take
the necessary action to achieve it. Therefore, some arrangement could be developed within
the framework of the existing Protocol to address these concerns. Figures 3.2-3.4 illustrate
the possible forms such a scheme, could take, which can occur separately but are not mutu-
ally exclusive. There are three general conditions that apply to all scenarios:

e License is granted on payment of fees
e Methodology owner cannot disapprove license requests
e Disputes adjudicated by CDM EB or other appropriate body
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Scenario A Users of new methodology pay fee

I — proportional to cost of
Receive protection development and approval of
from infringement methodology process

New methodology — =—————) ‘

to CDM EB

Review and approval ]
process After 2 Years protection /
Until costs recovered

|

Methodology becomes
public

Figure 3.2: Licensing of new methodology

Scenario B

Receive protection from
New Methodology

Rejected Methodology
Review and Approval Process 1

Revision

|

Approved Modified Methodology

|

Users of Modified methodologies pay
fee exempt from protection

Figure 3.3: Licensing of revised & approved methodologies after rejections

Scenario C

Users of existing methodology ———————  Pay fees for new projects

receive retroactive protection (not in pipeline)

Scenario D

Foregone protection » Methodology becomes
public

Figure 3.4: Licensing of existing methodologies & foregoing protection

The benefits of such an arrangement would be multi-fold. By allowing developers to re-
cover their costs, it would dramatically reduce the cost and risk of the methodology devel-
opment and approval process. Providing limited protection of intellectual capital enables
developers to retain some of their competitive advantage. These first two benefits would
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result in the development of more and better-quality methodologies, to the benefit of the
entire CDM process. Rather than developing methodologies themselves at uncertain cost,
project developers could choose from a wider-range of existing methodologies and pay a
fixed, well-known fee, most likely lower than the cost of developing a new methodology.
License holders would have an incentive to promote their methodology and actively seek for
others to develop projects using it. Additionally, if certain business methods were available at
a lower cost through this process than through others (licensing of traditional patents), it
could provide further incentives for the development of CDM projects.

This kind of scheme is not without its disadvantages. The protection it provides is not as
strong as a patent, thus the incentives it provides would not be as effective. Those who are
unable to pay the license fee would have to wait for some period before implementing their
own projects. In administering such system, another category of transaction costs is also cre-
ated—expert administration would be required to ensure smooth operation, and disputes
have the potential to produce bottlenecks in the CDM process. Still a qualitative assessment
of these trade-offs suggests that the benefits of such a scheme would outweigh its potential
pitfalls.

3.3 LONG-TERM OPPORTUNITIES

Decentralizing Executive Board Authority

Although the CDM Executive Board is capacity constrained from lack of resources, its over-
extension results in part from a charter that requires it to oversee and approve neatly every
aspect of individual CDM projects. Although harmonizing and streamlining certain proc-
esses and improving administrative capacity will relieve some of this strain, long run efforts
should focus on reducing the Executive Board’s involvement in day-to-day activities, decen-
tralizing some of its authority and allowing it to focus on broad policy and strategy initia-
tives. Two possible models for such decentralization are cooperative regional authorities or
private project rating and assessment.

Cooperative Regional Authorities

In the United States, post-secondary educational institutions (colleges and universities) are
regulated by regionally-based cooperative authorities. In this model, groups of post-
secondary institutions form voluntary oversight associations, responsible for accreditation of
their members. While certain aspects of oversight are retained by the state and federal gov-
ernments, these associations have the primary responsibility for developing standards for
their members, determining the criteria for attainment, reviewing and accrediting members,
and sanctioning non-attainment. The overall standards and review process are approved by
the US. Department of Education (essentially accrediting the accreditors), but the content
of those standards and the day-to-day details of their implementation are determined by the
association and its members.

A comparable system in the context of the CDM would support voluntary associations of
stakeholders (including sovereigns, NGOs, project developers, etc.), for the purpose of
jointly developing standards for CDM projects and a process for enforcing those standards.
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As in the university accreditation model, the EB would be responsible for approving these
standards, but have a limited role in their development and the details of their day-to-day
enforcement.

Such a system could increase flexibility in the CDM EB, by adapting standards to meet the
needs and circumstances of its members and constituents. Such a mechanism could also be
extended to other areas of CDM oversight, for example the development of sustainability
standards, to present a more uniform and streamlined project approval process. However,
several important concerns, like developing countries’ funding and capacity to implement
such a system, would need to be addressed. Additionally, such a scheme would have several
disadvantages, including susceptibility to external influences and a potential increase in trans-
action costs by creating vastly differing requirements from region-to-region.

Private Project Rating & Assessment

International financial markets already rely heavily upon private rating organizations to pro-
vide consistent and accurate assessments of financial and institutional performance. Com-
mercial debt (both pubic and private) is rated by several multi-national agencies like Standard
& Poor’s, Moody’s, and Fitch, as well as a host of smaller agencies catering to niche markets.
These agencies develop and implement standards for reviewing and rating commercial debt,
then publish listings of their ratings. While the operations of these agencies are overseen by
government regulators (like the U.S. Securities & Exchange Commission or the UK Financial
Services Authority), they set their own standards and manage their own day-to-day opera-
tions. A unique feature of the debt rating model is different grades of debt, based on risk
of non-performance, for example from AAA (least possibility) to CCC (most possibility).
This scheme allows access to markets by debtors who could not otherwise participate if held
to the highest standard (with appropriate risk premiums).

Under the CDM, the CDM EB would empower several independent agencies (most likely
private companies) to rate the quality of CERs on its behalf. These rating agencies would
then be paid by project developers to review a project or portfolio of projects, assessing
technology, methodologies, management practices, etc., to determine the degree of certainty
that could be attached to claims of carbon abatement. The rating agency would then rate
the quality of the CERs issued by the project(s): if absolutely certain that one ton of CO2e
had been abated, AAA; if less than absolutely certain, BBB, etc. These CERs could then be
converted into credits tradable on national markets, with lower-rated CERs trading at a pre-
determined or (for the adventurous) market-determined discount.

This scheme would have a number of advantages. First, because the rating process would be
carried out by private concerns, the questions of capacity and funding in the accreditation
model would not be at issue. Although rating agencies typically collect a fee to carry out
their evaluations, this scheme has the potential to eliminate many of the other costs associ-
ated with EB oversight, for a net reduction in transaction costs. Perhaps most importantly,
by creating multiple grades of CERs, it would be possible, for example, to bring to market
projects for which continuous monitoring is not possible or too expensive. It would also
have several disadvantages. Like the accreditation scheme, it could be subject to outside in-
fluence or corruption, and it would leave most aspects of the CDM process open to market,
rather than political, determination. Finally, there would be little information upon which to
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judge the quality of new projects—this could perhaps be remedied by use of provisional
ratings or requiring at least a year of performance data prior to rating. Given the numerous
benefits presented by the commercial debt rating model, it appears to be the option that can
be feasibly adopted by the CDM EB with minimal adaptations.

It should also be noted that a version of this scheme has been previously attempted: the
government of Costa Rica employed the private company SGS to certify the CTOs issued
by its several carbon reduction schemes (See Appendix C). Although the Costa Rica ex-
periment was ultimately unsuccessful, it did prove the concept of using a private company to
certify carbon reductions.

3.4 SUMMARY

Many solutions have been highlighted in this chapter to help reinvigorate the CDM process
and reduce the transaction costs associated with their development and implementation as
summarized by Table 3.3. The feasibility of implementing the reduction methods proposed
in the previous section is determined by temporal and cost constraints. By identifying points
of flexibility for transaction cost reduction in the short-term and the long-term, project ad-
ministrators can allocate resources more efficiently to achieve desired goals. Table 3.4 sum-
marizes identified points of flexibility in the short-term and in the long-term for transaction
cost reductions after integrating case studies discussed in Chapter 2 and Appendix B with
the reduction methods proposed in the previous section. The full analysis is included in Ap-

pendix A.

Given the largest transaction costs lay in Project Design Document preparation and baseline
and methodology establishment in the pre-implementation stages and monitoring in the
post-implementation stages, the reduction methods which will have the most significant im-
pact if implemented are:

e Use of information technology

e Project bundling and portfolios

e Methodology licensing

e Increasing executive board capacity

e Decentralization of Executive Board authority

Barriers to these short-term and long-term reduction methods are substantial but not insur-
mountable. Eliminating institutional rigidities, building local capacity, and improving techno-
logical efficiency all require innovative approaches and consistent commitment to ensure
success. Models from the private, public, and non-profit sectors as well as complementary
incentive mechanisms provide templates that can be adapted to the CDM framework.
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Table 3.3: Transaction Cost Reduction Methods

. Short-Term Long-Term
Category Reduction Method . g e
Opportunities | Opportunities
Exploiting . .
Economies of et Bun.dhng X X
& Portfolios
Scale
Improving Improve Local Capacity X X
Institutional Education & Knowledge
. . X X
Efficiency Sharing
Information Technology X X
Fast Tracking X
Decreasing
. ISO 14064 X X
uncertainty
Strengthen EB Capacity X X
Promqtmg Involve Financial Sector X X
Incentives
Methodology Licensing X

Table 3.4: Summary of Points of Flexibility in Short-term and Long-Term
*See Appendix B for case study description
**Case study from Chapter 2

Short-Term Long-Term
Cost Case Study . .
Opportunities Opportunities
Umlatg{aiel;i%e el Bundling Minimizing fees
Search District H(;ﬁ];lg%k)COmpany Market maturity
PVC Solar Home Systems Fast Trackin Minimizing risk, Stan-
arten ema ardization
™ * Ybema*) ast Tracking dardizati
Unilateral Renewable Maturity of Market,
(Krey**) Bundling Information
Technology
District Heating Company Standardized
(REC*) procedures
Land-use Standardization,
Necotiation (CI**) Capacity develop- Attract investment
& ment
LPG Bundling
(EcoSecurities**) Standardization Methodology
Attract investment licensing

Wind Farm Project
(Wartman*, Ringius*)

Standardization

Market establishment
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Short-Term Long-Term
Cost Case Study . .
Opportunities Opportunities
Unilateral Renewable (Krey**) Competition in the
Validation market (particularly
important for small-
scale projects)
LPG (Ecosecurities**)
Registration Unilateral Renewable (Krey**) Bundling Bundling
LPG (Ecosecurities**) Bundling
District H(%gg*fompany Capacity development
Landfill gas recovery (Argentina Market Maturity,
Monitoring National University*) Bundling Increase number of
projects
PVC Solar Home Systems (Marten*, Capacity
Ybema*) Development
District Heating Company Standardized
(REC*) Procedures
Market Maturity,
Unilateral Renewable (Krey**) Increased competition
Verification & LPG Standardized
Certification (Ecosecurities**) procedures
Landfill gas recovery (Argentina Standardized
Procedures
PVC Solar Home Systems (Marten*, Standardized
Ybema*) Procedures
Unilateral Renewable (Krey**) Bundling Experience, maturity
Aluminum smelter Borrow baseline &
(Vats**) monitoring Methodology
methodologies from | licensing
industry
Land-use Information
(CI*) Technology
Capacity
Project Design development
Document LPG Information
(Ecosecurities**) Technology Methodology
Capacity licensing
development
Information Standardized
Landjill gas recovery Technology rocedures
(Argentina National Uni®) &) p
Municipal Solid Waste Information Standardized
(WB 2004*) Technology procedures
Unilateral Renewable (Krey**) Competition in the
Approval market
Municipal Solid Waste Standardized
(WB 2004*) procedures
LPG (Ecosecurities**) Standardization
Landfill gas recovery (Argentina Information Market maturity,
National Uni.*) Increase number of
Technology

projects

Aluminum smelter

(Vats**)

Standardization
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Chapter 4: Recommendations

4.1 RECOMMENDED ACTIONS

The previous chapter lays out a menu of possible strategies for reducing transaction costs.
That chapter is valuable for project developers and policy makers, seeking to promote the
success of CDM projects and the overall mechanism. It is important to reiterate that the
best strategy, especially for project developers, is highly context-dependent. Nonetheless,
five strategies clearly present themselves as the most likely to address the key transaction
costs previously identified, while promoting the goals of the CDM and Kyoto Protocol:

e Use information technology to create an international electronic clearinghouse for
CDM-related data and experience, and to facilitate project development and finance.

e Promote project bundling, project portfolios, and similar methods of exploiting
economies of scale.

e Create a methodology licensing scheme to improve incentives for methodology de-
velopment.

e Increase the capacity of the CDM Executive Board to engage and attract the partici-
pation of the financial sector, including fast-tracking project and methodology ap-
proval.

e Decentralize the Executive Board’s authoritative role to facilitate its function in stra-
tegic coordination of the CDM (post-2012).

4.1.1 Use Information Technology

Integration of information technology with CDM activities can significantly reduce transac-
tion costs of information management and project development. Project developers cur-
rently rely on consultancies to aggregate and analyze information and present it in a fashion
that readily integrates with existing business modalities and processes. The fees charged by
such consulting firms represent a significant barrier to market entry by small investors or
developers. While it would be neither practical nor strictly desirable to replicate such offer-
ings, creating an easily accessible electronic resource for timely access to relevant informa-
tion 1s imperative.

An electronic clearinghouse can also help forge links between developers, financers, NGOs,
and other stakeholders while helping to streamline the project development process and re-
ducing replication of others’ experiences. Such a resource would also lay the foundation for
expanded electronic trading of CERs and other CDM-related assets, an essential feature of
other successful pollution trading mechanisms. Efficient markets require timely, accurate
information; there exists a clear need to promote access to such in this instance.

4.1.2 Promote Project Bundling and Portfolios

Bundling of projects can help reduce average transaction costs through economies of scale,
and stimulate investment in the CDM process. These projects would benefit from standard-
ized baselines and streamlined procedures for validation, monitoring, and verification, ena-
bling more small-scale projects to bear the costs of the CDM process (PCE, 2002). These
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arrangements also facilitate the involvement of international NGOs to support initial startup
costs, such as training the Designated Operational Authorities and building local capacity.

Portfolio approaches to project investing similarly promote economies of scale while diversi-
tying both the financial and performance risk faced by investors. The most prominent ex-
ample of this strategy is the World Bank’s Prototype Carbon Fund (PCF). Successfully man-
aging such large investment vehicles requires considerable technical expertise, and may re-
quire significant initial investment, in order to ensure success. National governments and
multilateral institutions have a clear role to play in facilitating and promoting the use of pro-
ject portfolios.

4.1.3 Create a Methodology Licensing Scheme

The high cost of methodology development represents one of the single greatest transac-
tion costs in the CDM process. The inability of developers to recover their cost of meth-
odology development directly from others who would use it creates a significant disincentive
to innovate. As a result, fewer innovative methodologies are created. As a result, high trans-
action costs to the overall market will be sustained for a longer period. Creating a flexible,
transparent methodology licensing scheme with cost-recovery and limited duration as its
core principles would help alleviate this problem and reduce overall uncertainty, without cre-
ating a significant new barrier to entry.

4.1.4 Increase Executive Board Capacity & Efficiency

The CDM Executive Board plays an integral role in the organization of the CDM. Allocat-
ing increased funding for staff and resources will enable the Board to efficiently perform its
administrative functions and streamline its procedures. The uncertainty of the Executive
Board approval process deters private interests from investing in the CDM, and acts as a
barrier to market entry. The financial sector must play a critical role in stabilizing the market
and reducing risk by providing project financing and/or insurance for CDM projects, and it
is incumbent upon the Executive Board to create an enabling environment for this to occur
(UNEP FI, 2005). The use of fast-track procedures should be expanded to a wider class of
projects, reducing both the transaction costs associated with the CDM process and the time
it takes to complete that process.

4.1.5 Decentralize Executive Board Authority

Although it would likely be impossible within the bounds of the current Kyoto Protocol,
there exists a need to redefine the authoritative structure of the CDM. Decentralizing the
Executive Board’s authority can promote a greater role for market mechanisms and volun-
tary associations. There are multiple models upon which such an effort could draw; the re-
port presented two alternatives - the university accreditation and commercial debt rating
models. Private investors are already adopting debt-rating approaches internally, to help
them manage their project portfolios; institutionalizing such an approach would promote
market-efficient outcomes while increasing transparency and accountability.
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4.2 FURTHER CONSIDERATIONS

4.2.1 The Role of Developing Countries in CDM

CDM project development promises benefits to developing countries in the form of tech-
nology transfer, sustainable development, and actual revenue. While this is true, developing
countries differ greatly with respect various factors including their institutional frameworks,
development needs, local climatic conditions, and resources available for CDM project de-
velopment. The ability to host CDM projects will thus vary greatly across countries and re-
gions, and so will the cost and benefit of investing in such projects.

The two case studies on the effects of transaction costs on the viability of CDM projects in
Madagascar and India highlight the difference between developing countries’ ability to host
CDM projects. India is a country with an already strong institutional framework to support
the complex and costly CDM project process and as a result, the transaction costs do not
seem to hinder the completion of the 15 potential CDM projects examined by Krey (2004).
In contrast, the Conservation International project in Madagascar faces transaction costs
that, while not prohibitive, increase the burden on developers and financers. The institu-
tional capacity in Madagascar is significantly weaker than that in India, increasing transaction
costs and the uncertainty of project success.

Capacity development, already being implemented by organizations such as the UNDP and
national governments, is important to bring down transaction costs and facilitate CDM pro-
ject development overall. However, capacity development is a costly venture, even on the
part of the developing country. As a result, the developing country should carefully consider
whether it is worth investing its scarce resources in building capacity for hosting CDM pro-
jects, or whether those resources are better used for other development projects.

4.2.2 Defining Sustainability

Each party to the Protocol must establish national guidelines for sustainable development.
Vats (2002) describes the impact of these guidelines on the transaction costs within a CDM
project:

“well-defined and transparent criteria [for sustainable development]
would assist project developers in determining the viability of a potential
CDM investment and would reduce the transaction costs involved in
demonstrating compliance with sustainable development criteria.”

By ensuring that these criteria are carefully defined, all participants in CDM projects can
provide transparency regarding their ability to meet those criteria. If the criteria are exces-
sively vague, then it is difficult for project developers to be sure they have been met and fur-
ther evaluation must be done, raising transaction costs.

Sustainable development is at the heart of the Millennium Development Goals (MDGs).
Target 9 MDGs makes a goal of integrating sustainable development into country policies
and reversing environmental damage (World Bank Group, 2005). The CDM creates an ex-
cellent opportunity to fulfill this target by ensuring that CDM projects are trying to prevent
or reverse environmental damage, as well as promoting sustainable development. By having
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clearly defined goals for sustainable development at the national level, CDM projects can be
more easily executed and more easily assist in achieving multilateral development objectives.

4.2.3 NGO Involvement in Administration of Projects

As described previously, NGOs have a large role to play in the success of CDM projects.
NGOs can participate in capacity development at all levels, training the Designated National
Authority, acting as Designated Operational Entities, linking sustainable development pro-
jects with carbon trading projects, and providing expertise in negotiating the broad range of
political levels of implementation. At the local level, networks of development NGOs are
already working with communities to transfer skills. These NGOs have the potential to raise
awareness and capacity for CDM project development. NGOs could be particularly success-
ful in engaging local populations, since they have established relationships and communica-
tions with communities.

NGOs also have a role to play as facilitators. Working with the NGO community could help
host-countries to implement projects without as much reliance upon Annex 1 partners (until
CERs are available for sale). By initiating the project through an NGO, the host country can
better tailor the project to their national sustainable development objectives while increasing
stakeholder and community engagement.

4.2.4 Risk

The potential market for CERs is potentially quite large, a fact which by itself should sustain
interest in project development. However, each host country has political, governmental,
and market risks, and each project has performance risks, which may discourage investment.
For example, many governments do not have a coherent public policy that explains the ra-
tionale for project eligibility and acceptance, nor do they have a substantial system of re-
course (an independent judiciary). This political and legal risk is discouraging to potential
project participants, and serves to hinder outside investments; hence, potentially beneficial
CDM projects never reach a planning period because of perceived risk and political uncer-
tainty (UNDP, 2003).

In spite of the CDM’s potential, large international banks do not typically invest in them.
Financial institutions must identify, allocate, and assign project risks, and attempt to diversify
across them to the greatest extent possible. Based on the industry’s assessments, the main
risk categories of a CDM project are vague financial risks common to all projects, host
country political risks, and additional specific CDM process risks, which compound the nor-
mal uncertainty of emerging-market infrastructure projects (UNEP FI, 2005). To respond
to these risks, financial institutions usually set portfolio standards for loans in these countries
and for these types of projects, typically limiting loans and restricting the number of longer-
term investments they hold in emerging markets.

These risks are not new to financial institutions; however, they are complicated to manage.
In theory, the acquisition of insurance from reinsurance companies, development banks, or
export credit agencies must be related to risks involved. Conventional project risks may be
mitigated through the development of an Emissions Reductions Purchase Agreement be-
tween the host and buyers, in order to impose strong penalties for non-delivery of the CERs
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(UNEP FI, 2005). Since the process of the CDM is new to financial institutions, the risks
associated with these projects require a detailed understanding of the political and legal
framework of the CDM as well as the EU Emissions Trading regime and its link to the
CDM. Currently, there are a limited number of CDM experts available in the financial sec-
tor to gauge and manage these risks.

Risk hinders market liquidity. There are risk factors within the CDM process that could be
covered by insurance policies, yet remain essentially uninsurable because of their volatility.
Additionally, many companies or organizations remain uncertain about developing method-
ologies. As previously noted, some developers may view the free licensing of CDM method-
ologies as a risk of expropriation, increasing the overall risk profile of CDM participation.
Integrating, balanced, well-designed protection for intellectual property into the CDM would
help mitigate such risks, and encourage developers to put forward their most cutting-edge
ideas.

4.2.5 “Good” vs. “Bad’ Transaction Costs

According to Allen (1991), transaction costs are “the costs of establishing and maintaining
property rights.” While we have seen how transaction costs may inhibit trade if they are too
large, this definition also highlights the role they play in facilitating trade. It is thus important
to consider that not all transaction costs are negative per se, but become a problem when they
excessively inhibit trade. Likewise, transaction costs can be viewed as positive when they re-
sult in a net increase in trade.

A good example is that of insurance. Buying insurance is a transaction cost. However, it fa-
cilitates rather than discourages transactions by reducing the risk of financial loss. In general,
it is possible to conclude that introducing a new transaction cost into a system is positive
when it leads to a net decrease in overall costs of the project. Therefore, while insurance
causes a new cost, it also increases the net value of the project.

This example also illustrates the idea of trade-offs between transaction costs. Introducing
insurance into a market adds a transaction cost to the market. However, the pre-existing
costs (not necessarily fully monetized but still present) associated with risk decrease. Many
transaction cost reduction strategies discussed here will likely create new transaction costs in
other areas, which make it important to consider second-order effects. Overall, the net
change in transaction costs needs to be evaluated.

Pooling and bundling projects to scale them up does not guarantee only lowered costs. It can
lower average costs associated with most aspects of the project such as search and negotia-
tion; however, it may also lead to an increase in the Adaptation Fee and an increase in the
cost from changing the required methodology documents. Additionally, it may be more diffi-
cult to secure financing since the risk of non-performance is proportionally greater. It may
also reduce the ability to evaluate and manage each sub-project’s particular parameters, which
may result in worthwhile projects being bundled together with some sub-optimal projects, or
worthwhile projects managed sub-optimally. However, overall it is expected that pooling,
bundling and scaling up will lead to a net decrease in transaction costs.
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Similarly, the use of information technology and the formation of an international clearing-
house to facilitate information exchange and track CDM project performance can help re-
duce transaction costs related to searching and negotiating contracts and securing emissions
reductions. A requirement to report project status to such an international clearinghouse will
also increase some of the costs faced by the project developer. This new cost may be larger
in countries with little prior exposure to advanced information management systems.

A final area where trade-offs may occur is in the licensing of the property rights to the tech-
nologies and ideas used in CDM projects. A structured licensing program would add an ad-
ditional transaction cost, but could reduce the risk and uncertainty involved in the project
development. In this scenario, more projects would be established as a direct result of the
fee and lead to an overall net decrease of transaction costs and increase in trade.
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Conclusions

Transaction costs are #he costs of producing or trading CERs that are not directly attributed to the tech-
nical process of reducing GHG emissions, which are specific to the CDM process. In analyzing the trans-
action costs that could potentially arise in CDM project activities, it is clear that some costs
are more significant with respect to magnitude and effect. The most problematic transaction
costs vary by project scale, project type and the host country conditions. However, the case
studies reveal common transaction costs that impede project development and implementa-
tion. There is no single best strategy for transaction cost reductions; the identified costs pre-
sent a preliminary foundation for recommending a menu of cost-effective reduction method
alternatives. Some reduction strategies face political challenges, which may potentially in-
crease transaction costs if implemented. However, it is crucial that costs, uncertainty and risk
be reduced in a time-effective manner to ensure the viability of the CDM.

Costs at the national and multilateral level such as the adaptation and registration fees vary
by project scale but are fixed for each project. As a result, they offer little advantage for re-
duction potentials. The analysis revealed that such fixed costs did not represent the most
problematic transaction costs. The most significant costs occurred in the:

e The initial project development, especially the search for and negotiation with an
Annex 1 partner

e The preparation of the Project Design Document, especially the creation and ap-
proval of new baseline and monitoring methodologies, where such are required

e The ongoing costs of monitoring and verifying actual carbon reductions.

The most feasible and practical reduction methods to target the most problematic costs in
the short term and long-term are:
e Exploiting economies of scale
O Project Bundling & Portfolios
e Improving transaction efficiency
0 Capacity Development
0 Education and knowledge sharing
O Information Technology Systems
O Tast Tracking
e Decrease uncertainty
0 ISO 14004
O Strengthening the CDM Executive Board capacity
e Improve incentives
O Involve the financial sector
O Methodology licensing
0 Decentralize CDM Executive Board authority

The transaction cost reduction strategies presented here offer a menu of options upon
which project developers, Parties, and multilateral actors can draw, in order to tailor them to
the parameters of a particular project. However, five strategies seem especially efficacious,
and should be actively promoted by UNDESA or other relevant actors:
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e Use information technology to create an international electronic clearinghouse for
CDM-related data and experience, and to facilitate project development and finance.

e Promote project bundling, project portfolios, and similar methods of exploiting
economies of scale.

e Create a methodology licensing scheme to improve incentives for methodology de-
velopment.

e Increase the capacity of the CDM Executive Board to engage and attract financial
sector participation, including fast-tracking project and methodology approval.

e Decentralize the Executive Board’s authoritative role to facilitate its function in stra-
tegic coordination of the CDM (post-2012).

The CDM Executive Board is in an important but precarious position in determining the
future of the CDM. They are challenged to access opportunities to increase liquidity, within
the time constraints, without preventing further decline in transactions. Developing meth-
odology licensing frameworks and revising the authoritative structure of the CDM, present
opportunities for reducing transaction costs over the long-term and will help the EB achieve
its stated goals.

By implementing the recommendations described above, transaction costs can be reduced
and this will in turn increase the success of the CDM. There are unsuccessful case studies to
learn from as well as models of success to follow. From these, we have learned a great deal
about limitations for success, specifically the irreducible transaction costs, and gained ideas
for improved flexibility to encourage success. As the market for trading GHGs improves,
the transaction costs will likely decrease although other costs may be created. However,
flexibility is at the heart of the recommendations as well as in the current Protocol and
should allow any new costs to be incorporated into the trading mechanisms once they are
well established.

Institutional solutions to reduce costs that have impacts in the long-term, such as building
local capacity and information technology infrastructure, will enable global participation in
solving the problem of climate change. The developing world will play a large part in this
success, but it is incumbent on the developed world to take the responsibility to mitigate
their own emissions not at the expense of the developing countries, but in cooperation with
them. The CDM, as well as the other mitigation mechanisms in the Kyoto Protocol, will
help curb the emissions of GHGs as they are, and we have presented suggestions for im-
proving their success for the current commitment period and into the future.
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Glossary

COqe
http://www.co2e.com/common/glossary.asp

CDMGLOSSARY
http://www.dme.gov.za/publications/pdf/cdm/CDM Exec Board Glossaty.pdf

Accredited Independent Entity (AIE) — An independent party which evaluates the
Project Design Document (PDD) prepared by the project developer to determine the
project's eligibility as a Joint Implementation project.

Acid Rain Advisory Committee (ARAC) — In their successful implementation of
the SO, allowance program, the Environmental Protection Agency initiated an inten-
sive dialogue with the affected stakeholders through the Acid Rain Advisory Commit-
tee representing large and small utilities, coal and gas interests, state air agencies and
public utility commissions, environmental organizations, and academia.

Adaptation — Climate change could affect drinking water levels (through lower rainfall
and groundwater salt intrusion), human health (through heat stress and increased out-
breaks of vector-borne disease), coastal integrity (through erosion and flooding), and
agricultural yields (through storm damage, heat wilt, and increased outbreaks of non-
indigenous pest swarms). Based on independent vulnerability assessments, adaptation
measures can be taken either before or after damage has occurred. CDM projects have
a 2% fee that is used to fund adaptation in “vulnerable’ developing counttries.

Additionality — According to the Kyoto Protocol Articles on Joint Implementation
and the Clean Development Mechanism, Emissions Reductions Units (ERUs) will be
awarded to project-based activities provided that the projects achieve reductions that
are "additional to those that otherwise would occur". A distinction is made between
environmental additionality and economic/financial additionality. (CO2E)

Allowance Tracking System — This tracks allowances, which are the unit of trade
under closed systems. Allowances grant the holder the right to emit a specific quantity
of pollution once (eg. one ton). The total quantity of allowances issued by regulators
dictates the total quantity of emissions possible under the system. At the end of each
compliance period each source must surrender sufficient allowances to cover their
emissions during that period.(CO2E)

Annex B — Annex B countries are the 39 emissions-capped industrialized countries
and economies in transition listed in Annex B of the Kyoto Protocol. Legally-binding
emissions reductions obligations for Annex B countries range from an 8% decrease
(e.g., various European nations) to a 10% increase (Iceland) in relation to 1990 levels
during the first commitment period from 2008 to 2012.(CO2E)
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Annex I countries — Annex I countries are the 36 industrialized countries and econo-
mies in transition listed in Annex I of the United Nations Framework Convention on
Climate Change (UNFCCC). Their responsibilities under the Convention are various,
and include a non-binding commitment to reducing their greenhouse gas emissions to
1990 levels by the year 2000. In practice, Annex I of the Convention and Annex B of
the Kyoto Protocol are used almost interchangeably. However, strictly speaking, it is
the Annex I countties which can invest in Joint Implementation (JI) / Clean Develop-
ment Mechanism (CDM) projects as well as host JI projects, and non-Annex I coun-
tries which can host CDM projects.

Annex II countries — Annex II of the United Nations Framework Convention on
Climate Change (UNFCCC) includes all original OECD member countries plus the
European Union. Under Article 4.2 (g) these countries have a special obligation to help
developing countries with financial and technological resources. (CO2E)

Approval costs - All costs associated with gaining approval from the Host country
government. (Michaelowa 2005)

Assigned Amount Unit (AAU) — The assigned amount is the total amount of green-
house gas that each country is allowed to emit during the first commitment period of

the Kyoto Protocol. This total amount is then broken down into measurable units.
(CO2E)

Baseline establishment — Either project specific or technology specific, this is a
means to determine the bar that the CDM project must exceed to be considered under
Marrakech

Baselines — A baseline estimates future GHG emissions at a project location in the
absence of the CDM project Ze., the business-as-usual outcome. The baseline is the
alternative or “counter-factual” scenario used for this comparison in order to estimate
achievable emissions reductions and determine the additionality of the proposed CDM
project (CDM Watch, 2003).

Best available science (BAS) — Best Available Science describes the level of accept-
ability of scientific information. The BAS concept is based on:

1. Status of science - The status of knowledge is classified as one of proven science,
evolving science, and fallacious information.

2. Selection process — Scientific controversies are resolved through either Peer-
Reviewed or Consensus-Processed Science.

3. Science vs. non-scientific objectives - The inclusion of ideology, beliefs, or any
other non-scientific objective in assessing the validity of scientific information is
inconsistent with the foundation of BAS. Once the science is evaluated using the
peer review or consensus process, members of other professions are as qualified to
decide what is good for society as are members of the scientific community.
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Bubbles — A bubble is a regulatory concept whereby two or more emission sources are
treated as if they were a single emission source. This creates flexibility to apply pollu-
tion control technologies to whichever source under the bubble has the most cost ef-
fective pollution control options, while ensuring the total amount of emissions under
the bubble meets the environmental requirements for the entity. Bubbles are closed
systems. Article 4 of the Kyoto Protocol allows a bubble to be formed between Annex
B countries, for example the European Union nations. (CO2E)

Capacity Development — In the CDM context this includes the following activities

e National Strategies e.g. creating national policy, estimating market potential.
e Institution building e.g. creation of DNA and IT registries

e Project preparation eg. training and assistance with preparation/estimation of Ad-
ditionality, Baseline, PDD, financing and marketing efforts.

CDM Executive Board (CDM EB) — The CDM Executive Board was finalized at
COP7 in 2001, its aim being to supervise the Clean Development Mechanism, under
the authority and guidance of the COP/MOP. The CDM Executive Boatd is authot-
ized to approve methodologies for baselines, monitoring plans and project boundaries;
accredit operational entities; and develop and maintain the CDM registry. (CO2E)

CDM Meth Panel — The CDM Methodology Panel recommends baseline and moni-
toring Methodologies to the CDM Executive Board.

Certification Cost — Although the certification process has not been fully defined, it is
expected that emissions reductions will be certified by independent third parties
through a verification process. Certification is likely to endorse the existence, eligibility
and title of the emissions reductions (in relation to the underlying project). Once certi-
fication has occurred the emissions reductions then becomes a separate tradable com-
modity. (CO2E)

Certified Emissions Reductions (CER) — Annex I investors in Clean Development
Mechanism (CDM) projects can earn Certified emissions reductions units (CERs) for
the amount of greenhouse emissions reductions achieved by their CDM projects, pro-
vided they meet certain eligibility criteria. For example, CERs generated under the
CDM will only be recognized when the reductions of greenhouse gas emissions are
additional to any that would occur in the absence of the certified project (z.e. Addition-
ality condition) (CO2E)

Conference of the Parties to the Framework Convention (COP) — The COP is the
supreme body of the United Nations Framework Convention on Climate Change
(UNFCCC). The role of the COP, which consists of more than 170 nations that rati-
fied or acceded to the Framework Convention on Climate Change, is to promote and
review the implementation of the convention. (CO2E)
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Crediting period — The crediting period for a CDM project activity is the period for
which reductions from the baseline are verified and certified by a designated opera-
tional entity for the purpose of issuance of certified emissions reductions (CERs). Pro-
ject participants shall choose the starting date of a crediting period to be after the date
the first emissions reductions are generated by the CDM project activity. A crediting
period shall not extend beyond the operational lifetime of the project activity. The pro-
ject participants may choose between two options for the length of a crediting period:
(i) fixed crediting period or (ii) renewable crediting period, as defined in paragraph 49
(a) and (b) of the CDM M & P. (CDMGLOSSARY)

Designated National Authorities (DNA) — Since national governments are the only
legal entity that may join an international treaty, they are the main Parties to the Kyoto
Protocol treaty. However, these Parties must designate a national authority, such as
their environmental national authority, such as their environmental ministry or agricul-
tural agency, to handle all domestic concerns regarding CDM projects.

Designated Operational Entity (DOE) — These are either a domestic legal entity or
international organization accredited and provisionally designated until confirmed by
the COP/MOP and the CDM Executive Board. A DOE validates and requests the reg-
istration of proposed CDM project activities. It also verifies the emissions reductions
results of a registered CDM project.

Economies in transition (EIT) — The Central and East European countries, Russia,
and the former republics of the Soviet Union that are in transition from centrally-
planned economies to market-based economies. (CO2E)

Emissions Reductions Unit (ERU) — Under the Kyoto Protocol, a specified amount

of greenhouse gas emissions reductions achieved through a Joint Implementation pro-
ject. (CO2E)

Environmental additionality — Environmental additionality requires that emissions
reductions represent a physical reduction or avoidance of emissions over what would
have occurred under a business as usual scenario. (CO2E)

European Union’s Emission Trading Scheme (EU ETS) — On 2 July 2003, the
European Council formally adopted the Emissions Trading Directive, which laid out
the framework for the European Emissions Trading Scheme. Allowances traded in the
EU ETS are held in accounts in electronic registries set up by member States..

Executive Board — See CDM Executive Board

Fast tracking — A special provision from BONN (Decision 5/COPO) stressing devel-
opment and adoption of simplified CDM procedures for small-scale projects. (Mar-
tens )
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Financial Additionality — Financial additionality means projects will only earn credit
if funds additional to existing development assistance commitments are specifically
committed to achieve the greenhouse gas reductions. (CO,e)

First commitment period — The five year Kyoto Protocol Commitment Period is
scheduled to run from calendar year 2008 to calendar year 2012 inclusive. (CO2e)

Flexibility mechanisms — The Kyoto Protocol has provisions that allow for flexibility
in how, where, and when emissions reductions a re made via three mechanisms: the
Clean Development Mechanism, International Emission Trading and Joint Implemen-
tation. These mechanisms have been established to increase flexibility and hence re-
duce the costs of reducing emissions. (COZ2e)

Greenhouse gas (GHG) emissions — The greenhouse gases in most contexts are the
six gases regulated under the Kyoto Protocol, determined to be the main contributors
to the Greenhouse Effect. The three principle gases are carbon dioxide (CO,), methane
(CH,), nitrous oxide (N,O). In addition to these three GHG's, there are other gases
which occur on a very limited basis in nature Hydro fluorocarbons (HFC's), Perfluoro-
carbons (PFC's) , Sulfur Hexafluoride (SF,)  (CO2e)

Host Countries — The country where an emissions reductions project is physically
located. (CO2¢)

International Emissions Trading (IET ) — This is a flexibility mechanism of the
Kyoto Protocol which allows the trade of Assigned Amount Units (AAUs) among An-
nex B countries. It is expected that this activity will be delegated by national govern-
ments to entities within their jurisdictions so that international trading between entities
will occur. This will adjust each nations 'pool' of AAUs. (CO2e¢)

Joint Implementation (JI) — Joint Implementation is a project-based mechanism de-
veloped under the Kyoto Protocol (KP), designed to assist Annex 1 countries in meet-
ing their emissions reductions targets through joint projects with other Annex 1 coun-
tries, meaning that JI projects can only be implemented between capped industrialized
countries. One or more investors (Governments, companies, funds etc) will agree with
partners in a host country to participate in project activities which generate Emissions
Reductions Units (ERUs), in order to use them for compliance with targets under the
Kyoto Protocol. (CO2e)

Letter of Endorsement — A Letter of Endorsement by a Host country government
indicates that a proposed CDM project is consistent with national priorities and that
the Host country government intends to provide Letter of Approval for Project Regis-
tration under CDM.
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Letter of Intent — This indicates an intention to purchase emissions reductions gener-
ated by a specific project under terms agreed in return for the exclusive right to con-
tract for the future purchase of emissions reductions. By signing this letter the project
entity commits itself to repay project preparation costs if it decides not to proceed to
negotiate sale of emissions reductions.

Marrakech Accords — The decisions reached at Seventh Conference of the Parties
(CoP7) in Marrakech and at the second part of Sixth Conference of the Parties (CoP6)
in Bonn are collectively known as The Marrakech Accords.

Methodologies — A methodology is an application of an approach as defined in para-
graph 48 of the CDM modalities and procedures, to an individual project activity, re-
flecting aspects such as sector and region. No methodology is excluded a priori so that
project participants have the opportunity to propose a methodology. (CDMGLOS-
SARY)

Carbon dioxide equivalent - A metric measure used to compare the emissions from
various greenhouse gases based upon their global warming potential to facilitate com-
parisons, quantification and emissions trading. It is derived by multiplying the tons of
the gas by the associated GWP.

Monitoring plans — Monitoring relates to the regular measurement, assessment and
recording of emissions and emissions reductions by an emitting firm or an emissions
reductions project. For example, emitting firms may monitor the actual level of emis-
sions reduction achieved because of internal abatement programs. (CO2e)

Non-Annex I — A country eligible to host a CDM project.

Project boundaries — The project boundary shall encompass all anthropogenic emis-
sions by sources of greenhouse gases (GHG) under the control of the project partici-
pants that are significant and reasonably attributable to the CDM project activity.
(CDMGLOSSARY)

Project Concept Note — A brief description of a project prepared by the project pro-
ponent entity.

Project Design Document (PDD) — A project-specific document required under the
CDM which will enable the Operational Entity (OE) to determine whether the project
(i) has been approved by the Parties involved in a project, (i) would result in reductions
of greenhouse gas emissions that are additional, (iii) has an appropriate Baseline and
Monitoring Plan.

Project Documentation — Costs associated with preparing the PPD including devel-
opment of the baseline and monitoring plan.
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Prototype Carbon Fund (PCF) — The Executive Directors of the World Bank ap-
proved the establishment of the Prototype Carbon Fund on July 20th, 1999. The PCF’s
operational objective is to combat climate change and offer a "learning-by-doing" op-
portunity to its stakeholders.

Registration Cost — Payment by project, on the multilateral level o the CDM authority
(Michaelowa 2005) or to the national level for the creation of accounts (Michaelowa
2005)

Second-order transaction costs — In the full implementation stage on a CDM pro-
ject, policies are actually put into effect. Depending on the actual policy instrument se-
lected, bids are taken for land retirement programs, tradable permit markets are estab-
lished and trades begin to occur, taxes are collected or subsidies are paid, land use plans
are developed, or educational programs are conducted. The transactions at this stage
are termed second-order transactions. Typical costs include implementation costs, sup-
port and administration costs, and contracting costs. (McCann ez /. 2005).

Supervisory Committee — Article 6 of the Kyoto Protocol (Joint Implementation)
establishes the supervisory committee supervises ]I activities (e.g. verification of ERUs,
accreditation of independent entities) under the authority and guidance of the
COP/MOP.

Sustainable development — Sustainable Development has numerous definitions de-
pending on the context in which it is used. Using a broad definition, the 1987 UN
World Commission on Environment and Development (the "Brundtland Commis-
sion") defined it as "sustainable development...meets the needs of the present without
compromising the ability of future generations to meet their needs". (CO2e)

Validation Cost — Operational Entity review of the Project Design Document.
(Michaelowa 2005)
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Acronyms

Accredited Independent Entities AIE
Acid Rain Advisory Committee ARAC
Activities Implemented Jointly AlJ
Alliance of Small Island States AOSIS
Assigned Amount Unit AAU
Allowance Tracking System ATS
Baseline Boundaries & Quantification BBQ
Best Available Science BAS
Build, Own, and Operate BOO
Build, Operate, and Transfer BOT
Chicago Climate Exchange CCX
Carbon Dioxide Equivalent COze
Certified Emissions Reductions CER
Certified Tradable Offsets CTO
Clean Development Mechanism CDM
Clean Development Mechanism Executive Board CDM EB
Community Development Carbon Fund CDCF
Conference of the Parties cop
COP Members of the Parties cop
The Seventh Conference of the Parties COP7
Continuous Emissions Monitoring System CEMS
Department of Minerals and Energy DME
Designated National Authorities DNA
Designated Operational Entity DOE
Direct Purchase Agreement* DPA
District Heating DH
Durban Solid Waste DSW
Economies in Transition EIT
Emissions Reductions Purchase Agreement* ERPA
Emissions Reductions Unit ERU
Energy Efficiency EE
Energy Research Centre of the Netherlands ECN
Environmental Protection Agency EPA
European Union EU
European Union’s Emissions Trading Systems EU ETS
General Accounting Office GAO
Greenhouse Gases GHG
Information Technology IT
Intergovernmental Panel on Climate Change IPCC
International Emissions Trading IET
Joint Implementation JI
Landfill gas LFG
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Letter of endorsement

Letter of Intent

Liquefied Petroleum Gas

Millennium Development Goals
Meeting of the Parties

Monitoring, Verification and Reporting
Municipality of Olavarria

Non Governmental Organization
Nitrogen Oxides

Organization of Economic Cooperation & Development
Organization for International Standards
Open Market Trading

Open Market Emissions Trading
Photovoltaic

Private Areas Program

Private Forest Project

Project Concept Note

Project Design Document

Project Idea Note

Prototype Carbon Fund

Prototype Carbon Fund Plus

Renewable Energy

Solar Home Systems

Sulfur Dioxide

Sustainable Development

Transaction Cost

UN Framework Convention on Climate Change
United Nations Development Program
United Nations Environment Program
Validation, Verification, and Certification
Volatile Organic Compounds

World Wildlife Fund

World Conservation Society

LoE
Lol
LPG
MDGs
MOP
MVR
MO
NGO
NOxy
OECD
ISO
OMT
OMET
PV
PAP
PFP
PCN
PDD
PIN
PCF
PCFPlus
RE
SHS
SO,
SD
TC
UNFCCC
UNDP
UNEP
VC
VOC
WWF
WCS
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Appendices
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Appendix A: Transaction Cost Analyses

The following compilation of tables (Table 1 - Table 9) represent an in depth analysis of transaction costs identified from case
study research.
When available, transaction costs are quantified in Euros. The following indicators are included in this analysis when applica-

ble:

INDICATORS/IMPLICATIONS

(0]

O O O0OOo O 0O

@]

(0}

o
(0}

Operational Level (Multilateral, National, Project)
Project Scale (large/medium/small)
Quantify costs: In thousands of Euros
Temporally: When do the transaction costs come into play
= Pl = Pre-implementation, | = Implementation, O =Ongoing,
Temporal Rating: length of time to complete this process, or how the length effects the overall project costs
Predictable or Unpredictable Costs
Ongoing or Isolated Costs
Cost Origin (which operation level)
= ML= Multilateral, N= National, P= Project;
Cost Generation Level - What level of payment does this represent? Was the cost passed down?
= ML= Multilateral, N= National, P= Project;
= 1 =the cost is not passes down, 2 = the cost was passed down once, 3= the cost was passed down twice
Payment Level (which level pays the actual cost?)
= ML= Multilateral, N= National, P= Project;
Short-Term Points of Flexibility
Long-Term Points of Flexibility

Directly following the case study analysis is a listing of quantified transaction costs found in the relative literature, delineated
by author. These costs were left as explained by the relevant author. (table 10.)

Notes:

1. Conversion rate 1.00 USD = € 0.77 Unless otherwise stated



Table 1. South African Aluminum Smelter (Vats, 2002) (costs estimated from Eco-Securities)
Operational Level: Project

Scale: Large
Transaction Cost| Search PDD Negotiation > | Validation| Registration | Approval ? Monitoring ? VC?
Quantify* € 15,000 € 31,000 € 25,000 € 12,000 € 8,000 € 40,000 € 10,000 € 4,000
Temporally PI PI PI PI PI PI [ [
. _|Depending on base-Depending on Ongoing, and
. L.’”“' estab line and monitoring|country infra-|Should be|Should be Should be should be stan-|Should be
Temporal rating |lished could | Id be both Id dard dard standard (pOStd d dard
be lengthy plan cou e both|structure could|standar standar negotiation) ard once pro-standar
costly and lengthy be lengthy gram validated
Predictable or
Unpredictable uP UP uP PR PR PR PR PR
Costs (PR/UP)
Ongoing or Iso- . .
lated Costs Isolated Isolated Isolated Isolated Isolated Isolated Ongoing Ongoing
Cost Origin P ML N ML ML ML ML ML
ng;gl Generation 1-p 2- ML-P 2 N-P 3ML-N-P | 3 ML-N-P 3 ML-N-P 3 ML-N-P 3 ML-N-P
Payment Level P P P P P P P P
. . |Advances in Estab_llshment Of. SD, Advances in in- Advances in Advances in
Long-Term Points|. . baseline and monitor- . - . . .
. information  |. . [formation tech- information information
of Flexibility ing standards by in-
technology nology technology technology

dustry

Short-Term Points
of Flexibility

Borrowing standards
from industry when
possible as broad stds
are dev.

2. Costs from Michaelowa and Jotzo (2005)




Table 2. Wind Power - (Wartman, 2002; Ringius, 2002) costs estimated from Marbek (2004)
Operational Level: Project

Scale: Large

Transaction Cost Project Design Document P;g{?::iglr?' Monitoring Approval Costs VC

Quantify * € 2,000 - 9,000 € 3160%%(; € 1,000 - 3,000 € 1,000 - 3,000 € 1,000 - 3,000
Temporally Pl Pl Monitoring National Approval Verificati(iinO/nCertifica-

Periodic. The frequency

Is a pre-| : . . Periodic. The frequency
. . . . o is dependant on preci-|Required prior to CER|. -
Temporal rating |Is a pre-requisite for financing requisite for| . . . is dependant on precision
. . sion of baseline calcula-|trading . .
financing . of baseline calculations.
tions.
Predictable or
Unpredictable UP up PR UP PR
Costs (PR/UP)
Ongoing or Iso- . .
lated Costs Isolated Isolated Ongoing Isolated Ongoing
Cost Origin P ML,P P N P
cost Generation 1-P 2, ML-P 2,N,P 2,N-P 2,N-P
Level
Payment Level P P P P P
Long-Term Points
of Flexibility
It is also worth noting that limited BB&Q Limited BB&Q wouldLimited BB&Q would
Short-Term Points|(Baseline, Boundaries and Quantification likely increase these|likely increase these

of Flexibility

precision) could increase these costs sub-
stantially (e.g., to $15-25K).

costs somewhat (e.g.,
to € 3-9K).

costs somewhat (e.g., to
€ 3 -7K).




Table 3. Olavarria Landfill (cost estimates from PCF)
Operational Level: Project

Scale: Large

Transaction | Project Docu- | Project Nego- ... |Approval EeEE Tralnlng/ SR Technology
Cost - e Monitoring R Estab- |Information| on Invest- Transfer VC
lishment | transfer ment
Quantify €30,000-40,000| € 3,000 -15,000 €23(§37’0886
Temporally Pl Pl I I I Pl I I
;I;]egnporal eV 1/2 year 1/2 year 1/2 year| 1year 1/2 year 1+ 1+
Predictable or
Unpredictable UP UP UP UP P uP UP
Costs
Ongoing or Iso- . : .
lated Costs Isolated Isolated Ongoing | Isolated | Isolated Isolated Ongoing Ongoing
Cco N N ML N N N P ML M
Cost Genera-
e 2, N-P 2, N-,P 3, ML-N- P | 2,N-P 2,N-P 1,N 1,P 3,ML- N -P 1,P
Payment Level CDCF CDCF CDCF CDCF N N Pl CDCF P
Long-Term Yes, with alYes, with alYes, devel- Yes, devel-|Yes, with a
Points ofistandardization |standardization |oping more oping more|standardization
Flexibility of process of process projects projects of process
ISDg?nrtts—Term of|Information Yes, bun-
Technology dling

Flexibility




Table 4. Latvia SWM (cost estimates from PCF)

Operational Level: Project
Scale: Small
' - : Guideline | Training/
Transaction Approval Project | Running - Info Tech
PDD A Establish- Info Taxes | Outreach VCC
Cost Costs Negotiation| the CDM T T Exchange Transfer
Quantify i i i
(1000 Euros) 30-40 30-207 125-366 E
Temporally I PI
: After 5 | After 5| After5
Temporal rating 1 year 1 year 1 year 1 year 1 year 2years |2years| 2 years years years years
Predictable or
Unpredictable upP UP UpP UpP UP P UP upP upP UP UP
Costs
Ongoing or Iso- . . ) . .
lated Costs Isolated Isolated Isolated Isolated Isolated Isolated |Ongoing| Ongoing | Ongoing |Ongoing| Ongoing
Cost Origin N N N ML ML N N N ML ML ML
(L:g\i[al CENEEI 1N 2,N-P | 2,ML-N | 2, ML-N 1,N 1,N 1N |3, ML-N-P | 2,ML-N | 2, ML-N
Payment Level N N P N N N N N P N N
Long-Term Yes, stan-|Yes stan-|Yes, baseline|Yes, sim- Yes leqal Yes o't
Points of Flexi-|dardization of|dardization |by category|plify  bu- ’ g 9
Bt . framework outreach
bility process of process of project |reaucracy
SO Information
Points of Flexi-
Technology

bility




Table 5. South Africa MSW Project (costs from PCF)
Operational Level: Project

Scale: Large
. Project . Guideline | Training/ .
Ul PDD HPETEEL Negotia- Running Establish- |Information| Taxes | Outreach [ ETE T VCC esnmele;
Cost Costs : the CDM Exchange Transfer
tion ment transfer
Quantify i i )
(1000 Euros) €30-40 €30-207 €125-366
Temporally I I Pl I I CER CER I CER CER I
;I;]e;poral rat- 1/2 year 1/2 year 1/2 year 1 year 1 year 1/2 year | 1lyear 1lyear |After 7 years AJ;Z:: After 7 years
Predictable or
Unpredictable up upP upP up P up upP upP upP UpP upP
Costs
g,:gg'ggs(i; e Isolated Isolated Isolated Isolated Isolated Ongoing |Ongoing| Ongoing Ongoing |Ongoing| Ongoing
Cost Origin N N ML ML N N N N ML ML ML
cost = Genera) ) 1,N  [3-MLN,P| 2, ML-N 1,N 1, N 1,N 1, N 3, ML-N-P |2, ML-N|  2,ML-N
tion Level
Payment Level N N P N N N N N P N N
Long-Term Yes, stan- Yes, stan- | Yes, base-| Yes, sim- Yes. leqal Yes, gov-
Points of| dardization of | dardization | line by plify bu- » €9 ernment
- framework

Flexibility process of process | category | reaucracy outreach
Short-Term Yes, cutting
Points of| down country
Flexibility paper work




Table 6. Small Scale SHS (Costs extracted from World Bank; PCFplus)
Operational Level: Project

Scale: Small
Transaction .. L . . - _ Technology
Cost Search Negotiation PDD Validation |Registration| Approval [Monitoring VC Adaptation Trar]sfer/
Training

Quantify * €23,000 * €3,000 €14,000 €22,000 €8,000° €8,000  €6,000 * €16,000, €23,000 *

Tempora"y Pl Pl Pl Pl Pl Pl | | | PI/I
Depending Depending onDepending on Ongomg, and
on level of Once Once depending

. level of ex-|level of ex-|Once passed|Once passedOnce passed Once passed
experience ; : passed PDD passed PDDjon level of

Temporal rat- perience and|perience and|PDD shouldPDD shouldPDD  should PDD  should

. and uncer- : : . . . [should be . Ishould be|government

ing - uncertainty |uncertainty |be straightlbe straightlbe straight . be straight .
tainty could straight straight support

.. _|could be|could be|forward forward forward forward .
be quite|” " : forward forward could be dif-
guite long. |quite long. .

long. ficult

Predictable or

Unpredictable UP UP P P P P P P P upP

Costs

gg?;lgg Costcs)r Isolated Isolated Isolated Isolated Isolated Isolated Ongoing Ongoing Isolated Ongoing

Cost Origin P P ML ML ML ML ML ML ML P

gg?,t Leszlnera' 1-p 2 ML-N 3ML-N-P | 3ML-N-P | 3ML-N-P | 3ML-N-P | 3ML-N-P | 3ML-N-P | 2ML-P 1-p

el P P P P P P P P P P
Minimizing . . .

Lo_ng-Term risk, estab-Standamhze_OI standardlze-d standardized standardlze_d standardized [localizing |standardized

Points Ofl' hi procedures; |procedures; d procedures; d . d

Flexibility ishing pro-| T procedures |- procedures |services procedures
tocol; IT

Short-Term Fast-

Points of trackin Fast-tracking |Fast-tracking |Fast-tracking [Fast-tracking [Fast-tracking

Flexibility g

2. Krey

3. Eco Securities




Table 7. Non-Sink Projects in India (Krey 2004)

Operational Level: Project
Scale: Large and Small
Indicators Search Negotiation PDD Validation | Registration | Approval Monitoring VC Adaptation
Quantify €14,000 - 23,000 €8,000 €5,000 -93,000 €22,000 €30,000 €30,000 €4,000 - 43,000 €15,000 1€67 4088(;
Temporally Pl Pl Pl Pl Pl Pl I I I
Continues until
Starts once the COMig, o' \vhen thelproject is for-Will stop Done whemy iy pe  periodic with[Fee for verifi-
idea is born; con- . Done  whenhost coun- . Fee before
. . terms of Lolmally regis-when the pro- . . monthly reports (seelcation and|.
Temporal rating|cluded once an inves- . . . . [the project isftry ap- . e - issuance Off
- are completelytered, will varyjject is vali-| . . |Ongoing or Isolated Costs|certification
tor or buyer is inter- . . . registered proval is CERs
ested (Lol) negotiated. with  projects/dated ained cell) of CER
i.e. EIA and PP g
Predictable or|
Unpredictable P P P P P upP upP up upP
Costs
O / OT (purchase of
monitoring equipment &
installation occurs once,
Onaoing or Iso- Isolated (reg- processing of data col-
going Isolated Isolated Isolated Isolated istration fee|lsolated lected, & submission of|Ongoing Ongoing
lated Costs .
to EB) monthly reports will de-
pend on how often CERs
need to be verified &
certified)
ML (accrue until
ML (requiring project is reg. .
Cost Origin  |LOE)+P(requiring spe-| ML +P as  CDM proj.y;ggzi?;:)ng ML ML ML ML ML
cific info (PIN, PCN) tasks completed
for PDD)

Table 7. Non-Sink projects in India

(continued)



Indicators Search Negotiation PDD Validation Registration| Approval |Monitoring VC Adaptation
Cost Gen-
eration 3, ML - N (LoE) - P 2, ML- P 2, ML-P(doing PDD) 2, ML- P 1, ML 2, ML-N 2, ML-P 2, ML-P 2, ML-P
(PCN+other)
Level
Payment P P P P P P P P P
Level
Yes: market maturityYeS: Cost d.epends
. . on complexity offPerhaps: Cost de-
Yes: Expected to de-lis expected to de-| .
- . . . _|project; decreasesjpends on degree of Depends on
crease in relation tojcrease  negotiation . . . Cost depends| .
Long-Term . . w/ learning. Savingsicompetition be- . competition
. Short-Term  Points oficosts with the devel- . Yes: bun-on degree of
Points  of - . |depend on type of{tween validators. If| . . between the
— Flexibility but a generalljopment of electronic| . N dling (EoS) |competition e
Flexibility . project, & numberithe DOE is in the certifiers and
statement cannot bejtrading platforms . (DNA/ DOE) p
of projects devel-Host country, lower verifiers
made. and advanced use of . L
oped in each cate-costs are indicated
brokers
gory)
Yes: bundling via eco-
nomics of scale; PIN
and PCN costs not al-
Short-Term |ways arise; PPD costs Ves: bun-
Points  ofidecrease as experience|Yes: bundling (EoS) |Yes: bundling (EoS) dlin. (E0S)
Flexibility |develops; host country| g

approval (LoE) de-
creases once national

DNA in place




Table 8. Peleven Heating - Bulgaria (costs from Most et al.)

Operational Level: Project
Scale: Large
. Technology
Transaction . N . . . .
Cost Search Negotiation PDD Validation |Registration| Approval [Monitoring VC Adaptation Trar]sfer/
Training
. €3,000 - €7,000 - €2,000 - included in
QRUENT 7 31,000 12,000 €7,000 3,000 monitoring
Temporally Pl Pl Pl Pl Pl Pl I/ ongoing | 1/ ongoing I PI / ongoing
Depends on Ongoing, and
level of eX_Depends onDepends - on Once passed,|Once passed,|Once passed,Once Once passed,|Once depending
i . level of ex-level of ex- . ! .’Ipassed, .
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Table 9. Transaction Cost Estimates by Author

€ 15,000 -FIXED in
relation to project
size

$5,000-
20,000 US

$19,000-
50,000US

$19-29,000| $1,000 -
UsS 5,000 CA

€ 25 -400,000 fixed to
project size & de-
creasing

$10.5 -
50,000 US

$5,000-

$4,000 US [$10,500 US| "5

$5000-40,000 US including CER
feasibility assessment & monitor-
ing & verification plan

€ 35,000 fixed to pro-| $25,000- | €30,000- | $6,500 -
ject size 40,000 US | 40,000 | 12,000 US

$6,500 - | $2,500 -

$18,000 US 1,54 000 us| 10,000 CA

$1,000-
10,000 US

$1,000 -
5,000 CA

€ 40,000, proportional
to project size

€35 -207

€ 15-30,000, fixed to
project size

$10,000-
15,000 US

€30,000-
35,000

$5-80,000
us

$6,000-
$8,000 US

$28,000 US $10,000 - $15,000 US

$20,000-

25,000 US $20,000 - $25,000 US




Table 9. Transaction Cost Estimates by Author (continued)

€ 10,000, digressive with) ¢, 5 1505 $5-30,00 US %5 - 30,000 $10,000 US
project size uUsS
€ 10,000, fixed with pro- $6 550 Us $1:000 - 5,000 CAin Yr 0, $1,000/  $3,000-
ject size ’ -2,000 after $5,000US
. $2,000 - 5,000 CA$ in Year 0, | . .
€ 8,000/turn +, digres- $21,000 Us [P10-51.000 o1’ 600 - 3,500 in subsequent | 'mcluded in
sive with project size us years monitoring

$10 -
212,000 US

1% of total cost propor-
tional to size

1-3 % OF ANNUAL
CER VALUE

.03% of cost propor-
tional to project size

$5-30,000
UsS




Michaelowa assumes a 1:1 rate of exchange with $US
PCF figures taken from Michaelowa (2005)
Eco Securities figures taken from the CDM primer: Eco Securities "Feasibility" translated to search
Organization for Economic Co-operation and Development OECD. Figures from (World Bank, 2003; Krey, 2003; DEA, 2002)
High end figures for projects not meeting small scale simplified modalities & procedures
® (PCF, 2003) Industry quotes - taken from Missfelt, Fenham, Olivier reprinted from Bosi (2001)
® These figures are for Renewable energy. Marbek et al. report these costs separately for other types of projects: Forests GHG Removal, Agriculture
GHG Removal, Landfill Gas Capture, & Energy Efficiency from a DNA perspective i.e., costs to setup the authority & service a given number of projects
’ Joint Implementation Figures
& Personal communication
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Reducing Transaction Costs of the Clean Development Mechanism

Appendix B: Case Study Descriptions

Case Study 1: Wind Farm Projects at Aqaba, Jordan (Wartman, 2002) &
Zafrana, Egypt (Ringius, 2002)

Overview
CDM feasibility study for Wind farms at Aqaba, Jordan (Wartman & ISI, 2002)

This study looked into construction of a privately owned 25 MW wind park at Aqaba, Jor-
dan. The project proposed 32-42 wind energy converters (WEC) with a capacity ranging be-
tween 600 - 800 kWh each. Thus a capacity of approx. 25 MW will be reached. The study
showed that the Agaba wind park projects might produce between 1,200 - 1,260 kt CO,-
reductions for three crediting periods (20 years). This is an annual average of 60 — 63 kt of
CO,.

The baseline approach followed was to use existing actual or historical emissions. When ap-
plying this approach, the Aqaba project was compared to existing generating capacities in
Jordan. As the baseline had to be estimated for up to 20 years, planned changes in the exist-
ing generating capacity had to be considered.

It was concluded, that the Aqaba wind park project seemed viable under the CDM. How-
ever, even by accounting for CERs issuance, for the financial viability of the project was not
indicated unless higher feed-in tariffs, increased productivity, or increased values of CERs
than assumed here (€ 5.5/ tCO,) were implemented. The true cost of energy is something
that might indirectly affect CDM project viability. This is a politically sensitive issue, while
funding to create institutions that contribute to strengthening of the market for CERs is po-
tentially more likely to receive government support.

CDM financial cost benefit analysis at Zafarana, Egypt (Ringius et al., 2002).

The 60 MW wind farm located in Zafarana, Egypt is examined as a potential CDM project.
Seven standardized multi-project baselines were established, with the highest emissions rate
= 0.6868 tCO,/MWh and the lowest emissions rate = 0.5496 tCO,/MWh. The table below
shows the annual carbon emissions for different capacities (z.e. if we assume a proportion of
the ideal 365*24 hours of generation).

Annual kt CO, with 60 MW 365 days, 24 hrs
Emissions in | 100 percent ca- | 50 percent ca- | 25 percent ca-
ktCO,/MWh pacity pacity pacity
0.6868 360.98208 180.49104 90.24552
0.6496 341.42976 170.71488 85.35744

In this analysis, the project’s return on equity turns out to be beneficial even at a low CER
price. A US $2 CER price projects a 2.26 percent return on equity, while a US $10 CER price
projects a $9.96 return on equity. This indicates low sensitivity to the CER price; therefore, a
project that is viable without CDM continues to be viable with CDM. However, as with the
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Aqaba project, CER prices would have the effect of pushing a marginal project one way or
the other.

The transaction costs for this project were not listed, however it was estimated that the cost
of hiring CDM consultants would be of the order of US $100,000, which is small compared
to the total project cost. Concern was expressed that the inexperience of all Parties involved
(CDM executive board, operational entity, project developer) would lead to delays in closing
the CDM component of the project - leading to delays in securing financing, In general, this
is a Point of Long Term Flexibility for all CDM project transaction costs.

Llustrative Transaction Costs for Renewable energy projects

Given the dearth of information on specific transaction costs for each project, comparable
estimates were extracted from the report by Marbek et al (Marbek, PricewaterhouseCoopers,
& Development, 2004). However, it should be noted that Baseline establishment, Monitor-
ing and Verification are the costs that bear watching. The illustrative project size in the
Marbek report is 100 kt CO,/ year for Renewable Energy projects. As we can see above, this
is close to the size of the Zafarana power plant operating at 25 percent capacity, and about
60 percent higher than the Aqaba project. Any extrapolation from the transaction costs be-
low should consider this.

The Marbeck study aims to identify and estimate potential transaction costs (to proponents)
associated with participating in an offset system at the project level and also to identify and
estimate potential administration costs (to the government and/or program authority) asso-
ciated with setting up and operating an offset system at the national level - with implications
to the Multi-lateral level. The study also suggests ways that administration and transaction
costs may be reduced through various design options. The design options were categorized
as limited, broad or medium. A limited design option involves limited scope and rigorous
eligibility requirements. Broad design options maximize participation. Three scenarios were
established as Limited, Medium, and Broad, and depending on the category of design, op-
tions were included in the scenario with costs estimated for each scenario.

Transaction Costs

Project Evaluation

This refers to the assessment of the business case for the project based on the revenues
from GHG offsets. Project evaluation costs for renewable electricity and energy efficiency
projects that use standard emission factors are expected to be no more than $2-4K.

Project Proposal Costs

Development of the project proposal entails describing the project; establishing eligibility,
baselines, boundaries, and leakage; quantifying the GHG reduction removals; and developing
a monitoring plan and risk management plan (if applicable). These estimates assume that
project methodology, in the form of guidance documents or protocols are available guidance
specifies the parameters to be used in specifying baselines, boundaries and quantification.

94 Workshop in Applied Earth Systems Policy Analysis



Reducing Transaction Costs of the Clean Development Mechanism

Project Initiation Costs

These costs are associated with establishing ownership and/or negotiating ownership con-
tracts. The costs of establishing ownership arise because there may be a number of possible
ownership claims. This clearly identifies a point of short-term flexibility (PSTF): The de-
velopment of standard contracts, broader experience with offset trading and competition for
legal services are expected to reduce legal costs for these projects from the levels seen to
date in the international market and in the domestic pilots to between $5K and $15K. The
absence of default rules could add between $5K and $25K.

Validation
This entails a review of the Project Proposal by the PA to confirm eligibility, and confirm
the accuracy, completeness, and credibility of the Proposal.

Monitoring

This entails activities by the proponent to measure (directly or indirectly) the GHG reduc-
tions/removals and to quantify the resulting credits using the approach specified in the vali-
dated project proposal.

vC

Verification involves a third party review of quantification reports to confirm the materiality,
accuracy and quality of the evidence supporting the credits being claimed and the appropri-
ateness of the monitoring and risk management activities.

Total Costs

To estimate total costs, the following assumptions were made: Project evaluation, initiation,
proposal and validation take place in 2006, Crediting takes place from 2008-2012 in the lim-
ited and medium scenario, Crediting (without discounting) takes place from 2005-2012 in the
broad scenario, Monitoring, quantification and verification take place:, Reductions — annual
in all scenarios, Non- expiring credits — 5 years (for convenience we assume 2008 and 2012)

Conclusions

Both project specific cases suggest low sensitivity to CER prices and transaction costs. In
other words, the CDM related costs are small compared to the costs inherent to Renewable
energy projects, but they have the potential to influence financial viability at the margin.

Still, it is indicated that wind projects are ideal candidates for CDM, once the decision is
taken to follow the Renewable Energy route. The Marbek analysis suggests that the most
significant opportunities to reduce transaction costs are: the choice of a broad approach to
baselines, boundaries and quantification, allow pooling in the forestry and agriculture sectors,
reducing the frequency of monitoring and verification, and allowing pre-2008 crediting (al-
though this creates a very large liability to compensate for the increased compliance burden).
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Case Study 2: Latvia: Liepaja Solid Waste Management
The First Project Undertaken By The PCF —an example from I
(World Bank 1999)

Overview

The Liepaja Solid Waste Management Project will establish a state of the art waste manage-
ment facility demonstrating self-sustaining, modern management of municipal solid waste
through maximum collection and utilization of landfill gas. The projects other objectives
include, demonstrating modern sanitary landfill techniques on a regional basis; strengthening
institutional capacity at the local/regional levels on issues related to municipal solid waste
management; arresting the on-going contamination of groundwater; reducing environmental
externalities for neighbors by closing existing disposal sites and facilitating the separation of
recyclable material. Finally, the project will reduce greenhouse gas emissions through an
emissions reductions purchase agreement with the PCE.

Contributions from the PCF have made it affordable to install a state-of-the-art system -,
which would allow for the maximum collection of generated methane. This system would
help to lower greenhouse gas emissions in two ways. First, it mitigates the methane emitted
by decaying waste; and, second, it substitutes landfill gas—that will be used to generate elec-
tricity—for fossil fuels. Over a 20-year lifetime, the project will reduce greenhouse gas emis-
sions by almost a million tons of carbon dioxide. This project is one of the first Joint Im-
plementation activities under the Kyoto Protocol, and has allowed Latvia to take advantage
of the opportunities emerging in carbon market.

The project plans to achieve the following goals. Remediation and closure of all existing dis-
posal sites closed, with at the Skede site, landfill gas collected and used for electricity genera-
tion. Technical and Operational Improvements including the preparation of the new dis-
posal site in accordance with European Union requirements, establishment of a line for re-
ception of waste already separated at the household level and distinct areas for the storage
of separated material as well as hazardous waste, which will be transported to another site.
The installation of Energy Cells and a Landfill Gas Collection System will be monitored and
subject to periodic verification by a third party. Additionally, the project entails the installa-
tion of a Power Generator, and the establishment of Waste Collection Points.

Transaction Costs

Project Documentation

Baseline Establishment

This is particularly difficult do to Kyoto Protocol requirements (compensation for abate-
ment, EU legal requirements (landfill Directives) and national legislation (management of
solid waste Law). "However, treatment" was not defined in Regulation No. 38, and it re-
mains unclear as to whether this entails full utilization of collected gas or merely flaring,
Regulation No. 38 did not require the installation of energy cells.
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Project Negotiation

Political Constrains (EU harmonization policies)

The responsibility for collection, transportation, disposal and treatment of solid waste lies
with the local governments and municipalities. Municipalities also set fees for waste collec-
tion. Local governments and their population must eventually pay for implementation and
enforcement of higher Latvian and EU standards.

Conclusions

One of the objectives of the $145 million Fund, which was established by the World Bank
with contributions from governments and corporations, is to demonstrate how greenhouse
gas emissions reductions generated by CDM and JI projects can contribute to sustainable
development and lower the cost of compliance with the Kyoto Protocol.

The PCF also aims to disseminate good practice on how to successfully operate in the car-
bon market. The annual report outlines PCF's cutting edge experience with baseline meth-
odologies, carbon finance, and project contracting,

In this specific case, the PCF and the Government of Latvia expect that the PCF purchase
of emissions reductions from the project will make the project much more attractive to po-
tential investors and bidders for the project, as the PCF's emissions reductions putrchase
agreement will provide an additional and relatively secure income stream to the winning bid-
der. The project demonstrates how the CDM can both lead to significant emissions reduc-
tions while assisting developing countries in building a more environmentally and socially
sustainable energy future.

The project faces other constraints such as economic - cost benefit analysis of the project:
EIRR. Economic internal rate of return, and environmental -and social constrains (ground-
water contamination)
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Case Study 3: Argentina - Olavarria Landfill Gas Recovery Project
(National University , Argentina 2004)

Overview

The town of Olavarria, with a population of 100,000, is located in the Province of Buenos
Aires, 350 kilometers southwest of the capital city of Buenos Aires, Argentina. The Munici-
pality commissioned a sanitary landfill in 1999 and contracted a private concessionaire to
operate and maintain it for 30 years. Five years later, driven to improve overall solid waste
management practices and to address the remaining environmental problems associated with
waste disposal—such as odor and contamination of groundwater—the Municipality em-
barked on a new project to recover the gases emitted by the landfill. This new project aims
to capture and destroy the landfill gases through flaring, and is only the second such project
to be implemented in Argentina. An active collection system will be installed at the landfill
that will consist of gas extraction wells, collection piping, mechanical blowers, landfill gas
condensate and flare systems, as well as a monitoring and control system. The resulting re-
ductions in landfill gas emissions will be monitored, verified, certified and sold as certified
emissions reductions to the Community Development Carbon Fund.

Part of the income from the sales of the certified emissions reductions generated through
the capture and flaring of methane, will be used by the Municipality of Olavarria to install a
safe and reliable distribution system for potable water in the rural village of Espigas. Exten-
sive consultations were held with the communities under the jurisdiction of the Municipality
of Olavarria, because of which the distribution of potable water in Espigas was found to be
the most pressing need, with the highest impact on the wellbeing of the community. Right
now, 80 percent of the 550 villagers use manual pumps to get water from shallow, contami-
nated wells, and only 20 percent can afford to pay the $10 a month required to buy bottled
water transported by truck from Olavarria. The new water distribution system will consist of
two 60-meter deep wells, submersible electrical water pumps, two 50 cubic meter storage
tanks, 4000 meters of pipe network to carry the water by gravity from the tank throughout
the village, water monitoring equipment and a treatment plant. When completed in 2005, the
system will serve 150 households, a kindergarten (34 children), an elementary school (125
students), a high school (119 students), a hospital with 40 beds, a social and sports club, and
a cultural center. Residents will pay a monthly user fee of about $2.50.

In addition to the water distribution network, the project will also support a pilot solar water
heating system. Solar water heating equipment will be installed at the elementary school and
one of the high schools to provide hot water for the students and teachers. This high school
includes a dormitory where students from the surrounding rural areas reside. Additional
Economic Benefits of the Olavarria Project

This project will address health and local as well as global environmental problems. It will
also deliver economic benefits to the local community through the creation of new jobs dur-
ing the construction, operation and maintenance stages of the landfill gas recovery plant and
to the possibility of using the captured landfill gas, which is a renewable energy resource, in
future economic enterprises such as the generation of electricity or direct utilization of gas
in industry or for heating. Perhaps the most important additional benefit of this project is
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expected to be that such effective solid waste management practices will be replicated in
other towns in Argentina.

The Municipality of Olavarria (MO) has supervised construction of new cells and landfill
operation since the beginning of operations in November 1999. MO owns not only the
management solid waste but also the landfill site and future CERs. The College of Engineer-
ing of the National University of the Center of Buenos Aires Province is the developer of
the Project. This institution will provide the human resources needed for engineering plan-
ning; project management and technical assistance during development, construction and
operation of the land fill gas (LFG) recovery plant. They will also calculate the base line.
The Community Development Carbon Fund (CDCF) maintained and operated by the World
Bank in its capacity as trustee for the CDCF on behalf of the public and private participants.
Starting date of project activities regarding CERs crediting period is January 1, 2006. Con-
struction of the LFG recovery plant will begin in 2005. The expected operational lifetime of
the project is about 30 years.

Transaction Costs

Guideline Establishment

Several institutional, financial and technological barriers hinder the development of this pro-
ject. There is no federal legislation in Argentina dealing with MSW. The only piece of legisla-
tion at a national level is related to industrial and hazardous waste and therefore not relevant
for this project since only MSW is disposed at Olavarria’s landfill. LFG recovery is not re-
quired under the current legislation established in Argentina.

Training & Information/Awareness Building

The general public and municipal governments in Argentina lack information about LFG
technology, international climate change mitigation, and carbon markets. This project will
allow the fast dissemination of information in the region about the potential of LFG recov-
ery and other types of activities, such as renewable energy and energy efficiency and the
CDM more generally.

Risk, Return on Investment

A prohibitive financial barrier exists due to the significant investment required for the reali-
zation of the project and the inability of the Municipality of Olavarria to afford the capital
investment and operation and maintenance cost of the LFG recovery plant. Evidently, the
lack of financing due to the country’s current economic crisis aggravates the financial bar-
riet.

Technology Transfer

A technological barrier due to the lack of experience with the operation and maintenance of
a LFG recovery plant also exist. However, the revenues from CERs will support training
programs for the LFG plant operator and other parties involved.
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Conclusions

As well as being Argentina’s first World Bank carbon finance project and first CDM project,
the Olavarria Landfill Gas Recovery Project is one of the first projects in the world to be
developed specifically under the CDCE.

The following lessons can be taken away from the design and preparation of the current
project. A broader stakeholder consultation process, with coordination as eatly as possible
among the private sector (landfill operator), municipal organizations, local community, and
scavengers, can avoid delays during implementation. Sound and strong technical and finan-
cial viability studies reduce financial risk. Economic commitment to the project, such as up-
front investment, from the municipal, state, or federal government improves the overall fi-
nancial structure and reduces uncertainty. Technical and financial flexibility to adapt to the
changing rules of the Kyoto Protocol are important to prevent changes in the modalities and
procedures for CDM projects that could alter the estimation of ERs.

Because defining ownership of waste and therefore LFG is in many cases a new issue for
landfill operators and municipalities, agreement should be reached among all relevant stake-
holders on ownership of the ERs to avoid conflict during project implementation or opera-
tion. The use of proven technology already in operation in similar projects in the region,
such as in Mexico and Uruguay, can reduce technical risks significantly.

Local technology and expertise can lower maintenance and operation costs.
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Case Study 4: South Africa: Durban Municipal Solid Waste Project
(Wortld Bank, 2004)

Overview

The Durban Landfill Gas to Energy project consists of an enhanced collection of landfill
gas at three landfill sites in Thekwini Municipality. The project also uses some of the recov-
ered gas to produce electricity. The electricity produced will be fed into the municipal grid
and replace electricity currently purchased from other suppliers. Now, the Mariannhill and
the Bisasar Road landfills collect and flare a portion of the methane generated for local, site-
specific reasons. The third landfill site, La Mercy, which is located far away from residential
areas, only has passive venting to ensure that the concentration of landfill gas does not reach
hazardous levels.

Under the new project, the PCF will purchase 3.8 million tons of Carbon Dioxide equiva-
lents (CO2e¢) from the project at a price of US$3.75 per t/CO2e. An additional 20 cents per
t/CO2e will be paid into a Carbon Credit Community Fund, to be designed in consultation
with the local communities. This payment is conditional upon approval of the design and
implementation of the Community Fund. Durban Solid Waste (DSW) will implement the
project, which is the municipal solid waste department of eThekwini Municipality. The elec-
tricity produced from the landfill gas will be sold to the municipal electricity department,
e¢Thekwini Electricity. Power purchase discussions have been initiated between DSW and
e¢Thekwini Electricity with no technical hurdles identified. eThekwini Electricity purchases
its electricity primarily from Eskom, the national electricity utility company.

Transactions costs

Technology Transfer

The proposed project comprises the installation of approximately 180 production wells for
landfill gas extraction at the three landfill sites. While some of the wells will be put in place
at project start, other wells will be added later on as the landfills’ working surface expands.
Adequate flare capacity would also be installed while waiting on engine-generator delivery
and installation. In addition, with the exhaustion of older wells new wells have to be added
to ensure a sufficient amount of gas for electricity production. The wells will be spread
throughout the whole landfill site and be located especially at the deepest parts of the land-
fills where the greatest amount of methane can be expected. Besides the gas extraction pur-
pose, the wells will also be equipped for leachate removal. The project further involves the
installation of a total capacity of around 10 MW gas-fired electricity generators (spark-
ignition piston engine generators) over time, which will be located in units of 1 MW at all
three sites. At an 85 percent annual capacity factor a maximum of 74.5 GWh per year will be
delivered to the grid.

Certification and Annual Verification

DSW is the municipal agency responsible for management and operation of multiple land-
fills in the Durban metropolitan area DSW would function as the initial project developer
and provide the technical direction for the activities. DSW would also then act to commis-
sion, accept, and operate the systems on behalf of the municipal government and serve in
an advisory capacity to other municipalities. DSW is an innovative and successful de-
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signer/operator/manager of the Durban landfills. Their technical expertise is augmented
with a direct link with the Natal University in Durban that provides ongoing technical advi-
sory services. The current state-of-the-art at the Durban landfills includes methane collec-
tion and flaring and is comparable to that found in the industrialized world.

Dispute Resolution

Municipality of Durban government is responsible for providing governance and multiple
public services in the Durban metropolitan area including the management of municipal
solid waste collection and the disposal of municipal solid waste in various landfills. Durban
is conducting a wide range of public benefit initiatives in a wide range of areas and has the
fiscal depth and experience to sponsor the proposed landfill gas productive use activities.
Other large metropolitan area governments would be in the same category as that of Dur-
ban.

Conclusions

The Durban landfill gas project is not economically attractive without carbon finance in the
context of South Africa where electricity costs are very low. However, it could be a sustain-
able and economically viable project in some countries with high energy prices .The waste-
to-energy project, combined or not with carbon finance initiative, could be an “innovative
solution” to some of the most pressing electricity shortage in some South Saharan Africa
countries and to pollution and waste disposal problems in the region.

In this project, the greater transaction cost will be incurred from the implementation of the
landfill and the production well for extracting the gas. This will decrease by increasing land-
fill projects in the South Saharan Area, where the technology transfer will be cheaper.
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Case Study 5: PVC Solar Home Systems
(Martens e# al., 2001; Ybema ez al., 2000)

Overview

A study prepared by the Energy Research Center of the Netherlands (ECN) lays out the vi-
ability of using photovoltaic (PV) Solar Home Systems within the CDM in Africa, Asia and
Latin America. These projects would be attractive because they reduce GHG emissions
while increasing a regions sustainable development. Solar homes have a high CO2 savings
per kwh. Yet, if transaction costs are high, profits from such endeavours will not be large
enough for project feasibility. In order to reduce transaction costs ECN has joined forces
with IT Power and Sunrise Technologies Consulting to simplify program procedures and
reduce transaction costs. (Martens, 2001)

Transaction Costs
While transaction costs were unavailable for this study, figures were extrapolated from the

PCF

Negotiations

Currently traditional electricity (grid) modes are subsidized and import taxes are levied on
PV equipment. Negotiation between national and project level representatives are necessary
to remove these economic barriers to implementation.

Baseline Establishment

In phase one of this project eight countries were studied identifying a baseline of 250 kgCO,
annually by system. This analysis led to the creation of a standardized global formula for
setting baselines at the project level. This standardization will reduce the transaction costs.
Baseline standardization, in turn reduces investor uncertainty. By implementing a standard-
ized monitoring plan, transparency is increased thus allowing a reliable standard for all pro-
jects. This also decreases uncertainty making projects more attractive.

Monitoring & Verification

By localizing monitoring and verification activities, the transaction costs incurred can be re-
duced. If baselines and monitoring plans are standardized, subsequent monitoring activities
could rely on existing infrastructure.

Technology Transfer & Training
There exists a lack of needed PV technology within developing countries. This dearth ex-
tends to trained personnel.

Conclusions

Because emissions reductions depend on National objectives, economics and substitutable
resource, availability a global emission value seems the best way to streamline SHS projects
under the CDM. Solar Home Systems demonstrate additionality and sustainability making
them ideal as CDM projects; by setting global emissions reductions figures SHS projects can
be made economic and implemented. While this is occurring analysts can work towards a
more customized emission standard. By establishing guidelines including consumer credit,
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technical training, and support for certified cash sales SHS will be viable. Additionally, by
so-called “fast —tracking” of small-scale projects, much of the transaction costs associated
with pre project implementation (baseline, monitoring, etc. al.) could be alleviated. The au-
thors estimate that application of the suggested streamlining methodologies could reduce
transaction costs by half. However, with an estimated CER price of approximately $10Us
the viability of small-scale projects is uncertain. It is indicated that without a price of
US5/tonne CO2 or lower the viability of SHS projects ate questionable.
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Case Study 6: Joint Implementation in Bulgaria
AlJ Project Pleven District Heating Company (REC, 2000)

Overview

As participants in the Kyoto Protocol Bulgaria has agreed to an 8 percent reduction in emis-
sions during the first commitment period. Bulgaria’s reduction policy is focused on improv-
ing energy efficiency. Joint implementation (JI) is a key factor for Bulgaria to meet its re-
duction targets. To facilitate JI projects a unit of experts within the Bulgarian Ministry of
Environment and Water (MeoW) oversees project selection, fostering institution building at
the national level. MeoW, in 1998, set forth specific guidelines for selection of JI projects
(REC, 2000).

Pleven is a district heating company serving residential and industrial client with heat and
clectrical needs as well as contributing electricity at the national level. In coordination with
the Netherlands, this project aims to both monitor and regulate production and develop
tools to gage company successes - economically and technically. The goal of the project is a
3500-ton reduction in carbon dioxide, which will be split between Bulgaria and the Nether-
lands (REC, 2000).

Transaction Costs

Case study information presented includes the steps needed for project implementation.
Costs in Appendix 2 are derived from current literature. The initial AIJ projects

Selected in Bulgaria are in the heating industry, selected to identify areas in need of capacity
development.

Negotiation

As in any project, negotiations between investor/buyer and Host Government will be
needed. Of particular note in this example is the need to redirect state subsidy from the
heating company to needy citizens. This project also involves privatizing the heating com-

pany.

Project Approval &Registration
A multi-stepped process involving creation of an inception report and approval by the Joint
Implementation Registration Centre.

Project Documentation
These costs include consultation, baseline studies and monitoring studies for the preparation
of a cohesive project document.

Technology Transfer
All necessary technology and personnel need to be transferred to the host country.

Monitoring
Upon implementation, a study period must be completed to guarantee emissions.
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Public Outreach

It was identified that significant effort must be place d on building awareness of JI opportu-
nities, particularly within the business community.

Conclusions

Established infrastructure like MeoW cleatly helps reduce transaction costs associated with
project selection. However, during the pilot stage of this project the author notes that the
local economic crisis substantially reduced the projects progress. The author stresses the
need for infrastructure development for these types of projects to succeed. This infrastruc-
ture building should include selection specification, national baseline standardization, as well
as public participation and increased information exchange.
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Case Study 7: Aluminum Smelter in South Africa
(Vats 2002)

I. Overview

This case study was prepared through cooperation between Aluminum Pechiney and Envi-
ronmental Defense under the Partnership for Climate Action. The goal of this analysis was
to assess the applicability of new technology in the aluminum-smelting sector under the
CDM. The project under evaluation was an aluminum smelter in the Eastern Cape province
of South Africa. The Coega smelter is expected to cost $1.6 billion and have a production
capacity of 460,000 Mt of aluminum per year (Vats, 2002). The technology to be employed
in this plant abates emissions in two ways: and efficiency-increasing process that will reduce
emissions and a process to increase the aluminum extraction rate and thus yield a higher re-
turn on investment.

II. Transaction Costs

Through discussion of the major decisions that occur throughout the pre-project implemen-
tation, Vats (2002) examines the viability of this CDM project. These decisions correspond
with those identified in current literature as having high transaction costs. (EcoSecurities,
2003; Michaelowa, 2005). Appendix A contains a listing of these costs applied to this case
study. A large amount of planning and costs are accrued during the pre-implementation
stage of the project. During this stage, determining the crediting period, establishing a base-
line and monitoring plan, and ensuring that the project meets sustainability criteria are the
primary tasks.

Additionality

The concept of environmental additionality requires that CERs only be awarded to projects
that achieve reductions “additional to those that otherwise would occur” (UNFCCC, 1997).
When operational, the project would lead to a net increase in emissions locally; however, the
project would decrease in GHG quantities globally based on the additionality of the tech-
nology implemented. Vats (2002) emphasizes the importance of establishing baselines for
these types of projects through thorough analysis of the latest and cleanest available tech-
nology. This ensures that project developers not using the best technology will not gain pro-
ject approval. Eventually, as such technologies become more common, only the adoption of
newet, cleaner, and more efficient projects will occur in developing countries (Vats, 2002).

Sustainability

The definition of sustainable development (SD) is determined by the Host Country, and
thus will reflect each country’s particular agenda. Although this arrangement allows Host
Countries significant flexibility, it also requires project developers to tailor their projects to
the requirements of each, significantly increasing the time, expense, and uncertainty. In or-
der to increase the attractiveness of projects to project developers it is important that a
country establish explicit, transparent sustainability criteria. These criteria are not explicitly
set in South Africa, forcing the developers to evaluate the project against a broad, generic set
of sustainability criteria. Sustainability may also be established by ensuring sustainable envi-
ronmental impacts that can be proven through the preparation of an environmental assess-

Workshop in Applied Earth Systems Policy Analysis 107



Reducing Transaction Costs of the Clean Development Mechanism

ment report. Finally, sustainability may also be established by meeting economic criteria
through the creation of new employment within the host country (Vats, 2002).

Determination of Crediting Period

Under the Marrakech Accords, the crediting period for a CDM project can be either 10 years
or seven years. A 10 year crediting period has a fixed baseline; a project credited with a
seven year baseline must be revisited twice and the eligibility for renewal be confirmed. The
author’s analysis suggests that a 10 year fixed baseline is appropriate for the Coega smelter
project (Vats, 2002).

Baseline Determination

The technology available in the smelting industry led to a modified baseline calculation. The
project planners analyzed average emissions of similar projects using the top 20 percent of
best available technology and compared these results with industry performance data cover-
ing the past 10 years. This information was supplied publicly and supplemented by Alumi-
num Pechiney. The two approaches yielded similar baseline values. Since there may be as
much as a five-year lag from the project planning stage to implementation, average industry
emissions seem appropriate to establish this baseline. The author concludes that baseline
determination would be more accurate if the aluminum industry were more forthcoming
with their emissions data. However, the costs of such an endeavor may outweigh the bene-
fits (Vats, 2002).

Monitoring Costs

According to the Marrakech Accords, projects must develop a monitoring plan and monitor-
ing methodology that will guarantee that the proposed project meets its stated emission
goals. The aluminum sector has established monitoring protocols that were developed under
the IPCC. These guidelines can be expanded and then used to fulfill the monitoring plan
requirements under the CDM (Vats, 2002).
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Appendix C: Transaction Costs in Other
Pollution Control Regimes

Case Study: The Costa Rican Certified Tradable Offset Program

Problems of Small-Scale Project Monitoring:
Costa Rican Land-Use Projects &
Certified Tradable Offsets

Costa Rica devised a variety of national pollution control projects. Two of which are in
forestry and the other of which regards renewable energy. The Private Forest Project
(PEP) is a program that provides funds for reforestation and forest protection efforts on
private lands. Whereas, the Private Areas Program (PAP) is a land-use program that at-
tempts to reduce the deforestation rates by consolidation of national parks. Finally, the

Costa Rican Renewable Energy Export Program is a program that bundles groups of clean
energy to export to neighboring countries, which would otherwise use electricity gener-
ated from fossil fuels. These projects were devised to correspond with Costa Rica’s CO,
credits called Certified Tradable Offsets (CTO), which represent about one metric ton of
carbon, and can be sold to entities wishing to buy emission credits. These projects were
borne out of Costa Rica’s national goals of preventing deforestation and have been ap-
plied to international pollution control project. An in-depth description of these programs
is provided in Appendix B.

Private Forestry Project

Participating landowners who protect and manage the forest are paid from a national fund
(the rate can vary). Essentially, “Costa Rica has designed a system that allows many produc-
ers to grow a ‘commodity’ called carbon that they can sell domestically”(Subak, 1999). Costa
Rica has already found foreign investors that are willing to invest. Norway, for example, has
already bought $2m worth of CTOs for the price of $10 per offset (Henderson, 1997). Off-
sets within the PFP are based on “averted deforestation and induced reforestation or regen-
eration on private lands” (Chomitz ez a/., 1998). This proved to be a key move for Norway
since the abatement costs at home were much higher than the offset price.

The Private Forestry Project immediately found many interested parties to participate. By
1998 over a thousand land-use contracts were signed between private landowners and the
Private Forestry Project implementers. In that same year, the landowners received on aver-
age $120 per hectare per year for plantations, $60 per hectare per year for forest protection,
and $45 per hectare per year for forest management and reforestation. Something to note is
that owners of a plantation can only receive credit for land that was not forested in 1992.
This has been established in order to prevent the rewarding of landowners who have cleared
land in recent history” (Subak, 1999).

While an interesting project, the PFP will be extremely challenging. Setting baselines for the
thousands of private landowners in conjunction with monitoring their actions has proven to
be a task that can be costly as well as complicated. The CTOs are completely guaranteed by
an independent verification service for forestry offsets. This is to ensure that the trees
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planted remain in the ground and are not just a quick, temporary way to work rules of trad-
ing. The developer of the verification system is EcoSecurities Ltd., who worked with SGS
Forestry in order to create a verification system that would help reduce GHGs while refor-
esting one of the most deforested countries in Latin America (Henderson, 1997).

Private Areas Program

EcoSecurities worked with the government of Costa Rica and SGS in order to develop an
additional program, the Protected Areas Program (PAP). This project consolidates almost
570,000 hectares of Costa Rica’s 28 national parks network to reduce deforestation rates,
which have skyrocketed over the last decade. According to government officials, Costa Rica
expects to avoid releasing 18m tons of carbon (66m tons of CO,) through the implementa-
tion of PAP (Moura-Costa, 2000). The government acquires the land by purchasing tracts
from private landowners. Once acquired, the land is protected under firm legal ownership
of the state, as it will have National Park or Biological Reserve status.

An independent group, SGS Forestry, who will issue the CTOs accordingly, will complete
verification. Carbon offsets are produced through the prevention of deforestation and
stimulating secondary growth. The sale of the CTOs is done in conjunction with the Centre
of Financial Products and possibly through the Chicago Board of Trade. The Earth Coun-
cil will also play a role in the sales and are sponsoring the startup costs for the program as
well (Moura-Costa, 2000). Purchasers receive a 20-year stream of offsets.

Costa Rican Renewable Energy Export Program

The Costa Rican Renewable Energy Export Program (CRREP) is a project that groups a
variety of renewable electricity generation projects together. Geothermal, Hydroelectric,
biomass and wind generated electricity will be exported to neighboring countries that would
otherwise use fossil fuels to generate their electricity. Projects included are a 50 MW geo-
thermal plant; a five MW electricity plant, which burns biomass created in a sugar mill; a 20
MW wind facility; and seven 20 MW hydroelectric facilities. Offsets are based on Gigawatt
hours of fossil fuel generation from the importing countries. The projects are estimated to
generate 215 MW, which will offset 1,300 Gigawatt hours of electricity made through fossil
fuel generation. It is estimated that this project alone will save 1.3m tons of CO, per year.
The certifying of the CTOs are done by the OCIC with the help of external verification.

Reducing Transaction Costs

The Costa Rican programs exemplify how costs can escalate within a regime that takes on
many smaller projects. In Costa Rica, the most costly transactions were the costs associated
with verification and monitoring. The PFP as well as the PAP are projects that work with
thousands of private landowners, each with a few parcels of land. Monitoring the manage-
ment of these lands was imperative in order to verify whether the projects were going ac-
cordingly to plan. In its initial stages, the prices of the CTOs did not take into account the
high costs that were associated with monitoring, As a result the prices had to be raised from
€7.75 to €15.50 per ton to cover these higher costs (Dutschke and Michaelowa, 1998).
When placed in the context of the Kyoto Protocol these costs of certification (monitoring
and verification) become even more important.
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Pedro Moura-Costa and Marc Stuart (2000) have outlined the steps of certification within
the context of the Kyoto Protocol. They write that first, “a project must be evaluated for its
suitability in relation to eligibility criteria of the Kyoto Protocol.” There are four categories
outlined: (1) Acceptability to host country; (2) demonstrate positive GHG effects; (3) exter-
nalities or unwanted side effects; and (4) capacity to deliver benefits. Secondly, “methods for
quantifying the carbon benefits associated with the project must be evaluated” (Moura-
Costa, 2000). Between the different properties involved in the PFP program exist healthy
standing forests which contain many different species and other forms of biomass (includ-
ing different soil compositions) that impact the capability of such a forest to act as a sink.
Since each plot of land that is not reforested would have its own biological characteristics,
quantification of the benefits would have to be done on an individual basis.

This case had difficulties with their own monitoring, verification, and certification methods
and the costs associated without taking place within the context of the Kyoto Protocol.
Projects working within the context of the Protocol will have increased costs, delays, and
complications associated with this.

Another additional expense that Costa Rica had to deal with was the expenses that were in-
curred by the private landowners. In order to enter the PFP, private land owners had to de-
vise a management plan which included rather copious amounts of paperwork. This factor
often counteracted any domestic incentives to participate in the PFP. To many of the farm-
ers and other landowners the cost and complication of drafting these management plans
deterred their participation. It is important to note that the Cost Rican model has not been
completely successful. It could be argued that the lack of domestic incentives, due to the
high costs of getting involved with programs like the PFP, were simply too high, or that the
prices of the CTOs became too expensive. However, as of 1998, CTOs have only been
traded to partners in Norway and the United States (Dutschke and Michaelowa, 1998).

Workshop in Applied Earth Systems Policy Analysis 111



Reducing Transaction Costs of the Clean Development Mechanism

Case Study: New Jersey Open Market Emissions Trading Program

Too Little Regulation?
New Jersey Open Market Trading System

There are three main categories of incentive-based emissions trading programs outlined by
the United States EPA: cap-and-trade; emissions offset; and open market trading (OMT). In
1996, New Jersey became the first state to implement an OMT program, although the pro-
gram never received federal approval. The program’s goal was to reduce smog and its
health impacts through the voluntary participation of pollution sources and their subse-
quent decreases in two main smog-producing ingredients: emissions of nitrogen oxides
(NOy) and volatile organic compounds (VOCs). The program “[allowed] polluters that re-
duce [NOy and VOCs] below federal clean air standards to reserve the unused portion of
their allowances as credits. The credits can be used later [if the polluter is in non-
compliance] or sold to other companies that want to exceed the standards’” (Mansnerus,
2002). Although this program had the well-intentioned aim of addressing air pollution
through flexible and cost-effective means, it had many structural flaws. In fact, the pro-
gram was abandoned in 2002 after the EPA’s Office of Inspector General issued its fifth re-
port, Open Market Trading Program for Air Emissions Needs Strengthening, addressing OMT
issues and explicitly outlining problems with the New Jersey program.

Reducing Transaction Costs

In order to understand the Office of Inspector General’s reported conclusions as they relate
to program transaction costs, it is necessary to understand how New Jersey’s program dif-
fered from EPA-designed guidance for OMT programs. In 2001, six years after the EPA
tried to issue rules specific to OMT development and was rebuffed by states citing greater
need for flexibility, the EPA adopted its non-binding “Economic Incentive Program guid-
ance” as a reference tool for creating OMT programs. This guidance was originally designed
in 1994 as the Economic Incentive Program Rule for states interested in implementing in-
centive-based programs for attaining air quality standards. According to the Office of In-
spector General’s report (2002), New Jersey’s (OMET) Program did not conform to EPA’s
guidance with respect to approved protocols for quantifying emissions as well as their lack
of program evaluations conducted every three years

Perhaps more imperative though are the lost opportunities (not identified within EPA OMT
guidance) for strengthening the program. For example: “Credits not verified prior to entry in
[emissions credit registry] [...] No State involvement in review or documentation |[...] Limited
credit trade information available to the public [...| No opportunity for public comment on
trades [...] Field inspectors have minimal involvement in program [...] State enforcement
oversight non-existent unless situation brought to their attention” (US EPA, 2002).

Due to its lack of the above attributes, or their weak presence, the New Jersey’s voluntary
OMET Program succeeded in significantly reducing transaction costs typically associated
with pollution trading programs. However, eliminating or minimizing activities associated
with approval, monitoring, and information costs ultimately undermined the program’s in-
tegrity and contributed to its demise. This suggests that some transaction costs are neces-
sary; when evaluating areas of cost reduction, some functions are integral to a program’s
success, and should not be weakened by cost cutting efforts.
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Since the EPA’s Economic Incentive Program guidance does not represent mandated re-
quirements, and the New Jersey program was voluntary, most OMET Program rules were
flexible to the point of being detrimental to the program.

Approval Costs Reductions

New Jersey’s OMET Program did not require any regulatory approval or review of protocols
(or methodology) for emissions quantification, which requires significant administrative re-
sources. However, eliminating approval costs reduced the program’s ability to assure the
quality and uniformity of emissions reductions. Indeed, in 1998, the “EPA Region 2 [Office]
reviewed 10 quantification protocols submitted by New Jersey as a part of its 1998 OMT

State Implementation Plan revision request, and found deficiencies in all 10 of the proto-
cols” (US EPA, 2002).

Monitoring Costs Reductions

To reduce administrative transaction costs, New Jersey also failed to conduct any reviews of
emissions data to ensure they had accurate, reliable, and complete information on its OMET
Program trades (US EPA, 2002). The EPA’s Office of the Inspector General called the pro-
gram’s approach to credit validity responsibility a generally ‘buyer beware’ policy (US EPA,
2002). As an alternative to state monitoring, third parties, who could be professional engi-
neers or accountants, verified emissions credits (US EPA, 2002). Third party verification was
permitted by a credit user (but not a credit producer), which clearly represented a conflict of
interest for any organization needing reductions.

New Jersey further reduced administrative costs by contracting an organization to maintain
an online registry of emissions reductions and credit trades. However, transactions within
the registry were neither reviewed for accuracy, reliability, nor completeness by either the op-
erator or the state (US EPA, 2002). The organization generated income from a fee received
from all program participants; this meant that continued operation of the registry depended
on an active and transparent OMT program (US EPA, 2002).

This overall lack of mandated monitoring and quality assurance could have generated sig-
nificant program enforcement costs through litigation for false emissions reductions claims
or bad faith credit trades. However, the program failed before such costs could accrue. In
addition, emissions reductions credits had an indefinite lifespan under the program. They
were not verified when produced, but rather when they were used or traded. This verifica-
tion schedule could have proven a major enforcement liability. If a credit was exposed as
flawed after the Clean Air Act’s five-year statute of limitations, penalty enforcement would
have been challenging (US EPA, 2002).

Information Costs Reductions

Under the Clean Air Act, “the public is supposed to have the opportunity to participate in
the OMT program [decision-making] process ‘in a meaningful way.” However, the EPA’s Of-
fice of Inspector General “found no evidence of public participation” and that public in-
formation on the credit registry was minimal. Although perhaps not an intentional transac-
tion cost reduction, the information cost associated with public outreach and providing pro-
gram transparency seems to have been decreased through inaction. Moreover, in 2001, when
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the organization contracted to maintain the program’s registry withdrew from its contract,
the public was left entirely without trading information.

The EPA’s Office of Inspector General suggested in its report that because New Jersey did
not monitor or verify emissions reductions and credit trades, the state wasn’t prepared to
deal with two major problems—consequences of the program’s structure. First, PSEG Fos-
sil, LL.C., a utility company, made “modifications at two of its facilities where [credits| were
generated, which should have triggered facility permit revisions and additional emissions
controls that would have resulted in lower emissions limits.” Consequently, the number of
reduction credits produced was greatly decreased. The irregularity resulted in a major en-
forcement action involving the EPA, the State of New Jersey, and the Department of Justice
and PSEG retired approximately $16m worth of credits generated from the actions in ques-
tion. Second, Conectiv, a utility company, gained emissions credits that were authorized dur-
ing a low-ozone season and inappropriately applied them to a high-ozone season in violation
of regulations. This discrepancy, which was uncovered during the Office of Inspector Gen-
eral’s review, resulted in enforcement action.
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Case Study: The US Acid Rain Program

Successes in a Cap-and-Trade Pollution Regime:
U.S. Acid Rain Program: Domestic SO, Allowance Trading

Sanctioned under Title IV of the 1990 Clean Air Act Amendments, the SO, program came to
fruition after years of scientific research, economic analysis, policy debate, public out-
reach, and stakeholder discussion. The program called for electricity generating utilities
to reduce total sulfur dioxide emissions to 8.95m tons annually, or 50 percent below the
total in 1980, over two phases between 1995 and 2010. Also, past EPA experience with
emissions reductions programs helped create an atmosphere amenable to a pioneering pol-
lution control program; one that did not employ command-and-control approaches to
achieve its goals. Instead, the program gave electric utilities the flexibility to attain com-
pliance of a capped, or fixed, total amount of emissions through the most economic means
including utilizing cleaner inputs and trading allowances that permitted emissions. Trad-
able allowances, each authorizing a one ton emission of 50O,, were allocated to electricity
generating utilities using historic emissions measurements and desirable discharge levels
and allowance holders could not emit pollution without holding an allowance for the
amount. The SO, Allowance Trading Program in the United States is widely regarded as an
innovative, efficient, and effective large-scale cap-and-trade program.

Reducing Transaction Costs

In this analysis, transaction costs are categorized into two main groups: trading costs and
administrative costs. Prices are given in US dollars, since the program came from the United
States. Trading costs are those which are incurred due to allowance trading; they are primar-
ily associated with program participants. Administrative costs are those which are incurred
due to the program’s implementation.

Trading Costs

Trading costs within the Acid Rain Program can be primarily categorized as compliance,
search, insurance, and information costs (Egenhofer, 2003). Due to the program’s innova-
tive design, many trading costs are minimized through compliance flexibility, authorized
emissions banking, use of brokers, and sound communication of program information.

Due to the Acid Rain Program’s flexibility in attaining emissions compliance, competition
grew among previously independent suppliers of emissions reductions services, and the cost
of achieving reductions decreased (Burtraw, 1998). As noted above, low-sulfur coal, which
was newly available at lower costs, competed with improved scrubber technologies within
the emissions compliance market. The market also spurred the unanticipated innovation of
fuel blending (the mixing of high and low-sulfur coals) to reduce SO, emissions at a lower
cost (Burtraw, 2000). Additionally, producers of high-sulfur content coal sometimes bun-
dled it with emissions allowances to reduce the coal’s cost to utilities (McLean, 2004). As a
result of market innovations and program flexibility to achieve compliance, utilities benefited
from lower technology costs and the EPA achieved lower administrative costs.

Some emissions sources that achieved compliance without using allowances have banked the
unused portion for future use, which results in cost savings (Kruger and Dean, 1997). Bank-
ing provides considerable flexibility in scheduling emissions reductions, minimizing opera-
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tional disruptions, and allowing the delay of large capital expenditures (McLean, 2004).
Emissions allowances can be bought and traded by an emissions source that does not reach
its predetermined reduction target. Allowances can be traded internally within an organiza-
tion, from one facility to another, or externally, from company to company. This arrange-
ment lets allowance owners to find the lowest cost solutions for emissions reductions. Bro-
kers can help facilitate allowance trades among the program participants, which can reduce
participants’ (chiefly utilities) costs of finding and negotiating with trade partners. Through
the EPA’s computerized Allowance Tracking System (ATS), brokers can more readily “verify
transactions and monitor holdings” (US EPA, 2003).

According to Burtraw (2000), financial vice-presidents of utilities are increasingly responsible
for meeting emissions compliance—marking a shift from engineers or chemists typically [be-
ing] charged with environmental responsibilities. The result is that decisions regarding al-
lowance portfolio management are treated analogously to decisions about how to handle fuel
purchases (Burtraw, 2000). Ultilities also created software to help manage their portfolios,

generating a smoother and administratively less costly mechanism for planning and decision-
making (Burtraw, 2000).

Trading provides emissions sources with a quasi-insurance against abatement equipment
failure. Since utilities are permitted to buy allowances in the case of scrubber malfunction,
they can forego heavy capital investments of backup scrubbers (Kerr, 1998), and potentially
avoid heavy non-compliance penalties (Burtraw, 2000).

One very important aspect of the Acid Rain Program is the effectiveness with which pro-
gram administrators communicate information to stakeholders and incorporate their input.
The EPA holds ongoing outreach activities including trainings, seminars, and conferences
aimed at educating various stakeholders about the program (McLean, 2004). Additionally,
stakeholders were invited to participate in the EPA’s six-month Acid Rain Advisory Commit-
tee (ARAC) during the initial stages, offering input for improving the program and learning
how to implement it (McLean, 2004). Additionally, stakeholders can use ATS, which allows
them current and accurate allowance trading information. Through actively communicating
program information to and soliciting feedback from stakeholders, resulting in more perfect
information for all program participants, trading costs stemming from a lack of knowledge
or misinformation are reduced.

Administrative Costs

Administrative costs for operating the Acid Rain Program is broadly divided into three cate-
gories: approval, monitoring, and enforcement costs (Egenhofer, 2003). The EPA aimed to
minimize these costs through eliminating case-by-case review of abatement technologies,
and automating the emissions monitoring process, thereby decreasing the need for personnel
oversight (Kruger and Dean, 1997). To date, the EPA has not had to enforce non-
compliance penalties, although the program does have established automatic non-
compliance penalties.

The program design of capping emissions and providing emissions allowances for utilities
eliminated the need for the EPA to review each emissions reductions activity or calculate an
emission baseline for each activity (US EPA, 2003). By allowing utilities freedom to decrease
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emissions through any means, and focusing on verifying accurate emissions measurements,
the EPA successfully decreased the high administrative costs of review and approval proc-
esses associated with command-and-control approaches used in the past.

The EPA requires that sources of emissions monitor SO, outputs using a continuous emis-
sions monitoring system (CEMS) (US EPA, 2003). Measurements are then transferred elec-
tronically to the EPA where staff can manage them using the ATS (Burtraw, 2000). The use
of ATS significantly decreases the need for administrative and operational resources, allow-
ing for a considerably smaller staff than past command-and-control programs (US EPA,
2003). The program staffs about 100 employees at the federal, state, and local levels, as
compared with 15,000 nationwide in all combined air pollution control programs. The ma-
jority of staff perform quality assurance work and verify emissions data (US EPA, 2003).

Monitoring costs are decreased by the practice of local agencies conducting field audits of
emissions data, which is either random or targeted if electronic emissions data in ATS con-
tains an error or problem (US EPA, 2003). Kruger and Dean point out that using CEMS is
costly and constituted about 7 percent of overall compliance costs in 1995. However, they
advocate that the cost is worthwhile because it provides regulators the confidence that they
have the best emissions data, and is small in comparison to a General Accounting Office
(GAO) estimate of $3 billion in program savings versus a command-and-control approach
(Kruger & Dean, 1997). An eatly program analysis by Brian McLean showed that all federal
costs for development and operation [of the program amounted] to less than $1 per ton of
SO, reduced (US EPA, 2003).
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Case Study: EU Greenhouse Gas Emissions Trading Scheme (ETS)

The EU25 Trading Scheme (ETS)

In January of 2005, the European Union’s Trading Scheme opened as the world’s single
largest GHG trading market. Created by the EU Trading Directive (European Directive
2003/87/EC) in 2003, the ETS covers around 12,000 installations in 25 countries and 6 ma-
jor industrial sectors. The Member States allocate their GHG emissions allowances (EUAs)
between 2005 and 2007 to the largest fixed sources of GHGs. Subsequent periods will co-
incide with the compliance periods of the Kyoto Protocol i.e., 2008-2012. More than
12,000 of these fixed sources emit nearly 45 percent of the EU25 CO, (Lecocq, 2004).
These firms may then trade allowances on an ETS after the initial allocation. On 20 April,
2004, the European parliament approved a linking directive that governs the relationship
between the Kyoto Protocol and the ETS. This will permit the importation of ERUs and
CERs into the ETS trading conditions (Lecocq, 2004).

The ETS requires companies to submit a number of allowances for cancellation correspond-
ing to their actual annual CO, emissions. Every company can either sell its surplus allow-
ances or, if permitted, save them for future years (i.e., banking). This implies that for the
period 2008-2012, the overall ETS emission cap will equal the sum of the national allot-
ments plus the ETS firms’ aggregate net import of ERUs/CERs minus their aggregate net
banking of allowance substantially lowers the costs. Hence:

AAU + (ERUs/CERs) - Banking Unit = Total Cap in ETS

Reducing Transaction Costs

As one of the cornerstones of the European Climate Change Programme, the ETS is the
world’s largest emissions trading system and will help fulfill the EU’s obligations under the
UNFCCC and the Kyoto Protocol in a cost-effective and economically efficient way. Given
a well-functioning market, such trading would reallocate allowances/emissions across ETS
firms and thereby across member states in a way of attaining the overall ETS emissions cap.

Nevertheless, those savings in overall compliance costs may be countered by two sources of
transaction costs: costs for administrating the system and transaction costs incurred by com-
panies participating in the ETS. In some Member States, costs for administering the system
will be charged to the participants. In Germany, for example, there will be a fee. In Den-
mark, Ireland, and Lithuania, where parts of the allowances will be auctioned off, revenues
from the auctions will be used to cover administrative costs.

Company Incurred Costs

These costs may be distinguished in two ways. First, there are those which are directly im-
plied by the Directive and its national implementation such as costs for the application pro-
cedures for allocation and permits, service charges for the accounts in the registry or costs
for monitoring, verification and reporting CO, emissions (MVR-costs). Likewise companies
have to deal with national tax- or balance-sheet related issues of emission trading. Second, in
order to benefit from emissions trading and in order to develop synchronized trading and
emission abatement strategies, companies need to project emissions, identify and appraise
abatement measures, forecast prices for allowances, conduct sensitivity analyses, find trading
partners, carry out the trades, manage carbon risk, etc. Some of these transaction costs only
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accrue once at the beginning of the EU ETS such as costs for application procedures for
allocation and permits. Others accrue annually, such as MVR-costs, and yet others depend
on the number of trades or the trading volume, such as costs for finding trading partners.
Since a large share of these transaction costs is not proportional to company size transaction
costs are particularly burdensome on small and medium sized enterprises (SME). This is par-
ticularly important since the criteria for installations to be included in the EU ETS as given
in Annex I — in particular the threshold of 20 MW for combustion installations — imply that
the vast majority of companies in the EU ETS will be SME:s.

In general, transaction costs may be lowered by standardization of monitoring, verification
and reporting requirements. Likewise, intermediaries such as brokers may be used to reduce
search and other information costs. Similarly, if the EU allowance market turns out to be
liquid, one or several exchanges are likely to emerge where allowances may be traded at low
transaction costs.
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