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Abstract

The issue of geographic equity has been one of the greatest concerns throughout the history of the CDM. To
encourage wider implementation of the CDM or a reformed CDM and new market-based mechanisms in the
future, it is necessary to identify the barriers that hinder implementation of CDM projects in underrepresented
countries. This paper quantitatively analyzes the relative significance of barriers to implementing CDM projects
in Indonesia. Using the analytic hierarchy process (AHP), the results revealed that the barriers related to
financing, the carbon market, and international CDM policies and rules are the three major categories of barriers.
Barriers that are primarily related to domestic factors, except financing barriers, turned out to be relatively less
significant. Over the past several years, substantial resources have been devoted to capacity building activities.
However, our results indicate that we should at least carefully reexamine how to distribute our resources among
various barriers in the future.
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1. Introduction

The Clean Development Mechanism (CDM) is one of the three market mechanisms defined under the Kyoto
Protocol. It is intended to offer low-cost options for greenhouse gas emission reduction by developed countries
(Annex I countries) while contributing to sustainable development of the host countries (developing countries).
From the viewpoint of enhancing sustainable development contributions, it is preferable that CDM projects are
distributed across countries equitably so that many developing countries can reap the benefit of the CDM
(Nicolas, Arens, & Sterk, 2012). However, both the number of registered projects and the share of CERs
(Certified Emission Reductions) have been disproportionately concentrated in a handful of countries, such as
China, India and Brazil (Kirkman, Seres, Haites, & Spalding-Fecher, 2012). The idea that CDM projects should
be equitably distributed across countries is called the issue of “geographic equity”, and it has been one of the
greatest concerns throughout the history of the CDM (Kirkman et al., 2012). To encourage wider implementation
of the CDM or a reformed CDM and new market-based mechanisms in underrepresented countries in the future,
it is necessary to identify the barriers that hinder implementation of CDM projects in those countries. However,
the previous studies tend to be limited to anecdotal evidence, and there is a paucity of academic studies,
particularly academic studies that employ quantitative analyses.

Among the previous studies, Ellis and Kamel (2007) classified CDM implementation barriers in developing
countries into the following four categories: (1) country-level barriers related to the CDM, (2) country-level
barriers not specifically related to the CDM, (3) project-level barriers, and (4) international-level barriers. They
then proposed policy prescriptions that would overcome these barriers. However, their classification and analysis
is limited to anecdotal evidence, and they did not conduct detailed data analyses. Burian, Arens, Sterk, &
Wang-Helmreich (2011) focused on 11 least-developed countries in sub-Saharan Africa and analyzed barriers to
implementing CDM projects. They collected each country’s data on indicators grouped under five major
categories including abatement potential, CDM promotion activities, institutional structures related to the CDM,
general business conditions, and political preferences for sustainable development. They then compared each
country’s strengths and weaknesses based on these indicators. However, their study is limited in scope in that
statistical analyses were not conducted beyond simply constructing the indicators. Furthermore, because they did
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not analyze the relative importance of the barriers, it remains unclear which barriers work as major obstacles to
increasing CDM projects in these countries. There is another strand of research that applies econometric analysis
to investigate the determinants of the number of CDM projects in each country (e.g., Flues, 2010). This type of
study uses country-level macroeconomic variables such as per capita GDP and trade openness. However, it is
difficult to improve these macroeconomic variables in a short period of time for the purpose of increasing CDM
projects, and in this sense, the studies tend to have weak policy implications.

Against this background, this study employs analytic hierarchy process (AHP) to quantitatively analyze the
relative significance of barriers that inhibit implementation of CDM projects. Specifically, we attempt to identify
the CDM implementation barriers in Indonesia by conducting a questionnaire survey of Indonesian CDM
stakeholders and applying AHP. We also conduct interviews with the same stakeholders to obtain their concrete
experiences on the barriers. This complements the quantitative results of AHP and provides us with a more
complete picture of the barriers.

Indonesia is one of the underrepresented countries. It has the 7th largest greenhouse gas emissions in the world
and the 3rd largest emissions among developing countries in 2009 if emissions from land use, land-use change
and forestry (LULUCF) are included (Note 1). Because Indonesia has a small number of CDM projects relative
to its large mitigation potential (Ichihara, 2008), it is expected that the Indonesian CDM stakeholders have
experienced some major barriers that inhibit implementation of CDM projects. At the same time, Indonesia had
144 registered CDM projects as of February 2014, and thus, the country has accumulated CDM experiences to
some extent (Note 2). This combination makes Indonesia an appropriate country for our study because it is likely
that the Indonesian CDM stakeholders can provide a good evaluation of the nature of the barriers based on their
sufficient hands-on experiences.

The rest of the paper is organized as follows. The next section explains the current state of the CDM in Indonesia.
Section 3 describes the research methods, and section 4 explains the results. Section 5 presents the paper’s
conclusions.

2. The Current State of the CDM in Indonesia

This section explains policy and institutional arrangements of the CDM and the current state of CDM projects in
Indonesia.

Thailand
Malaysia 2%

Others
149%

3% Brazil
4%

Figure 1. The number of registered CDM projects by country (source: IGES CDM project database (Note 3))

Indonesia signed the Kyoto Protocol in 1998 and ratified it in 2004. As part of the CDM implementation system
of Indonesia, the National Committee on Clean Development Mechanism (Komisi Nasional Mekanisme
Pembangunan Bersih) was established in the role of Designated National Authority (DNA) by the Ministerial
Decree (by Ministry of Environment) No.206/2005. The National Committee consists of a secretariat, a technical
team and an expert group. Regarding its function, the National Committee has the responsibility of deciding
whether to approve proposed CDM projects. The National Committee also establishes rules for approval
procedures and assessment criteria on sustainable development. The National Committee makes approval
decisions using the technical team’s evaluation if the proposed projects meet the sustainable development criteria
in economic, social and environmental aspects. The Committee can also utilize inputs of experts as well as
results of stakeholder forums.
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With reference to the current state of CDM projects in Indonesia, it cannot be said that Indonesia has
successfully implemented CDM projects compared with its potential. As of February 2014, the number of CDM
projects registered by the CDM Executive Board was 144 in Indonesia (IGES CDM project database). This
accounts for as little as 2% of the world total (7448 projects) and is much smaller compared to China’s 50%
(registered 3742 projects) and India’s 20% (1477 projects) (See Figure 1). Similarly, the amount of CERs
(Certified Emission Reductions) issued in Indonesia accounts for only 0.7% of the world total.

Regarding the potential of CDM projects in Indonesia, the National Strategy Studies by the Ministry of
Environment, Indonesia, estimated that the potential share of Indonesia in the global CDM market will be 6% in
all sectors combined, including LULUCF (Ministry of Environment, 2001; Ministry of Environment, 2003).
Jakeman, Heyhoe, Pant, Woffenden, & Fisher (2001) also estimated that Indonesia has the potential for having a
share of 3.4% in the global CDM market and 38.6% in the ASEAN from 2001 to 2015. However, the current
status of implementation of CDM projects in Indonesia falls short of the above estimates. With a view to CDM
project types, major project types currently implemented in Indonesia are biomass, renewable energy, methane
recovery and utilization, and energy efficiency improvement. Indonesia has huge CDM potential in the forestry
sector, but there are no forestry (afforestation and reforestation) projects registered in Indonesia despite 52
projects being registered in the world. In sum, it cannot be said that Indonesia has successfully implemented
CDM projects so far.

Few previous studies have explored barriers to CDM implementation in Indonesia. Restutia and Michaelowa
(2007) examined the economic potential of a bagasse cogeneration CDM project in Indonesia. They determined
that the main barriers are technical challenges in the bagasse electricity-generation, technological uncertainties of
efficient boilers, institutional and regulatory uncertainties related to the energy business, and other barriers
associated with project developers, including managerial resource and organizational barriers. Ichihara (2008)
showed by conducting interviews with key stakeholders in Indonesia that domestic regulatory factors such as the
weak enforcement of regulations and related political uncertainties and difficulties in arranging project finance
are the crucial factors for CDM project implementation. However, these studies are based on qualitative analyses,
and thus, the present study aims to bridge the gap of the relevant previous studies by quantitatively analyzing the
significance of barriers that hinder implementation of CDM projects.

3. Methods

The main analytical method used in this study is AHP. There are previous studies that employed AHP to examine
barriers to implementation of specific types of technologies and projects. These include studies on energy
efficiency in small-scale firms in India (Nagesha & Balachandra 2006), cleaner production in small- and
medium-sized enterprises (SMEs) in China (Shi, Peng, Liu, & Zhong, 2008), cleaner technology in SMEs in
China (Sizhen, Yan, Han, & Ping, 2005), green supply chain management in India (Govindan, Kaliyan, Kannan,
& Haq, 2014), and cleaner generation technologies in small developing power systems in Sri Lanka
(Wijayatunga, Siriwardena, Fernandoa, Shrestha, & Attalage, 2006). In our study, we apply AHP based on a
questionnaire survey of the CDM stakeholders in Indonesia and identify the relative significance of the CDM
implementation barriers. In addition, we conduct interviews with the same stakeholders to obtain their concrete
experiences and complement the quantitative results obtained by AHP.

Prioritization of Barriers to Implementing

Goal more CDM Projects in Indonesia
Criteria Impact on Profit Impact on Impact on Loss of Impact on Sustainable
Project Risks Opportunities Development
Contributions
Barriers | | | | |
International Carbon Market Domestic CDM Domestic Financing Knowledge
CDM Policies Barriers Policies and Policies not Barriers and Capacity
and Rules Rules Specifically Barriers
Related to CDM

Figure 2. The hierarchy diagram of CDM implementation barriers
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The first step in applying AHP is to formulate a decision-making problem in a hierarchical structure. The
hierarchy often takes a three-level form of a goal, criteria, and alternatives. The purpose of the decision-making
problem is usually to evaluate the relative desirability of alternatives in achieving the goal. In this study, we
formulate our decision-making problem in a slightly different way. The purpose of our decision-making problem
is defined as evaluating the relative significance of barriers (the barriers for CDM implementation) rather than
evaluating the relative desirability of alternatives. Accordingly, our hierarchy takes a form of
goal-criteria-barriers rather than goal-criteria-alternatives. This formulation follows Nagesha and Balachandra
(2006), which investigated the barriers that small-scale firms encounter in pursing energy efficiency and applied
AHP to analyze the relative significance of the barriers. This study applies their analytical framework to the
context of CDM implementation barriers.

By summarizing the above argument, a hierarchy diagram of the decision-making problem of this study is
constructed as shown in Figure 2. The first level represents the goal of this problem, which is defined as
“prioritization of barriers to implementing more CDM projects in Indonesia”. That is, we would like to rank the
relative significance of the CDM implementation barriers. The second level represents criteria. It shows what
type of criteria the CDM stakeholders use when judging whether a certain category of barriers is significant. The
third level represents the categories of barriers that hinder implementation of CDM projects.

In Figure 2, four criteria and six categories of barriers are already written concretely, but in general, factors in
levels 2 and 3 (criteria and barriers in this case) must be appropriately determined through some research. Indeed,
we constructed Figure 2 based on the literature review and interviews in the following manner. We first selected
several candidates for criteria and barriers through the literature review (the literature includes Ellis & Kamel,
2007; Ichihara, 2008; Burian et al., 2011; Nyaoro & Chatterjee, 2011; CDM Policy Dialogue, 2012; Hwang,
2012). Then, we conducted 10 interviews in December 2012 with CDM stakeholders in Indonesia, including
private sector project proponents, government officials, and consultants. In the interviews, we asked their
opinions on major barriers for implementation of CDM in Indonesia and further collected concrete examples of
barriers. In addition, we asked stakeholders’ views on whether the criteria and the categories of barriers we
selected were appropriate. Based on the interview results, we modified the criteria and the barriers, and they
were grouped into the four criteria and six categories of barriers shown in Figure 2. The details of each of the
criteria and barriers are as follows.

Criterion 1: Impact on Profit

This criterion measures how much profit is decreased due to the presence of barriers. Because the CDM is
inherently a market activity, CDM stakeholders are likely to care about profit. Thus, the impact on profit is likely
to be an important criterion in judging whether a certain factor is a barrier.

Criterion 2: Impact on Project Risks

This criterion measures how much project risks are increased due to the presence of barriers. Impact on profit is
concerned with the expected level of profit, while impact on project risks is concerned with the spread of profit
and other risks involved in the project. Because there are many risks in the CDM, this is likely to be one of the
important criteria.

Criterion 3: Impact on Loss of Opportunities

Some CDM projects may not be implemented due to the presence of barriers. This indicates that opportunities
for implementing CDM projects are lost due to the barriers. Impact on loss of opportunities measures the degree
of loss of opportunities due to the presence of barriers.

Criterion 4: Impact on Sustainable Development Contributions

This criterion measures how much sustainable development contributions are decreased due to the presence of
barriers. The Kyoto Protocol states that contributions to sustainable development are one of the major objectives
of the CDM, and thus, the stakeholders may consider this an important criterion.

As part of deriving the relative significance of barriers by AHP, we also derive the relative importance of these
criteria. Suppose the results of the AHP analysis indicate that Criterion 1 (Impact of Profit) is the most important
among the four criteria. Then, this implies that the stakeholders attach the greatest importance to the impact on
profit when judging which barriers are most significant. We next explain each category of barriers.

1st category of barriers: International CDM Policies and Rules

The barriers in this category are related to the CDM policies, rules, and their implementation at the international
level. Various criticisms have been reported regarding the rules and procedures governed by the CDM Executive
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Board and performance of Designated Operational Entities (DOEs) in validation and verification processes
(Nicolas et al.,, 2012; CDM Policy Dialogue, 2012). For example, CDM methodologies are sometimes
insufficiently developed, and there are delays in deciding which project types are eligible (Ellis & Kamel, 2007).
In addition, although additionality of emission reductions from a project is a fundamental concept of the CDM,
its application tends to be subjective and lacks robustness (Nyaoro & Chatterjee, 2011). Based on the literature
review and the interviews, a list of possible examples in this category can be summarized as follows:

¢ Complicated and changing regulations and rules of the CDM;
¢ Unclear definition and subjective and non-robust application of “additionality” of the CDM,;
* Unclear decision-making criteria and lengthy processes of validation, registration and verification;

* Insufficiently developed CDM methodologies and delays in deciding which project types are eligible under
the CDM,;

* DOE capacity and availability are limited given the small number of DOEs compared to growing number of
CDM projects;

* Various strict rules on LULUCF CDM projects make them unattractive investment options;

Note that these are possible examples of the barriers that are suggested by the literature and the interviewees.
The stakeholders may not consider all of these to be significant.

2nd category of barriers: Carbon Market Barriers

The barriers related to carbon markets are included in this category. The price of CER has dropped significantly
since 2011 and there is little sign of an upturn (CDM Policy Dialogue, 2012). The current low price is likely to
be a major source of a barrier given that it directly affects expected revenue from CDM projects. The preference
of carbon market participants can also be a barrier. Some investors require the volume of expected CERs to
satisfy a certain minimum size to utilize economies of scale (Eni-Ibukunm, 2014). This makes it difficult for
small-scale projects to be viable. A list of possible examples in this category is as follows:

¢ International CDM market and CER prices are not stable;

* Change in demand for credits due to uncertain future climate regimes and changes in EU’s climate policies;
* Slack resources for contribution to sustainable development is limited due to current low carbon prices;

¢ Constraints on the choice of project types and size due to minimum project requirements;

3rd category of barriers: Domestic CDM Policies and Rules

The barriers in this category are related to CDM policies and rules at the domestic level. Designated National
Authorities (DNAs), organizations assigned by the national governments, have important roles of approving
proposed CDM projects and checking the sustainable development contributions of the proposed projects.
However, the DNAs have been criticized for a frequent lack of clear guidelines in their decision making, partly
due to inadequate staffing (Ellis & Kamel, 2007). In addition, national policies toward the CDM, such as legal
status and ownership of CERs, are not clearly instituted in some countries (Ellis & Kamel, 2007; Burian, 2011).
A list of possible examples in this category is as follows:

* Lack of clear rules of DNA approval/the legal status and ownership of CERs;
* Inadequate staffing and office equipment of DNA;

¢ Insufficient government-led promotional measures and support, including development of databases used for
project design document (PDD) developments (e.g., grid emission factors);

* No reporting, monitoring and verifying of rules regarding sustainable development impacts by DNAs;

4th category of barriers: Domestic Policies not Specifically Related to CDM

The barriers in this category are associated with domestic political systems, policies, and their implementation
not specifically related to the CDM. Stability and credibility of domestic political systems and certainty of
policies and regulations with steady enforcement are great concerns for investors because CDM projects
typically continue for several years before the issuance of CERs (Ellis & Kamel, 2007; Ichihara 2008). Lack of
coordination among various government agencies can also be a barrier because it may result in fragmented and
inconsistent policies toward the CDM (Valenzuela, 2014). For example, inappropriate tax incentives, such as
subsidies for fossil fuels, can reduce the attractiveness of investment in CDM projects (Ellis & Kamel, 2007).
Sometimes, foreign ownership of or participation in natural resources, land, and particular sectors is restricted.
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These policies discourage some types of relevant projects (Ellis & Kamel, 2007). A list of possible examples in
this category is as follows:

e Lack of policy coordination among government agencies, especially between the central and local
governments due to local autonomy;

¢ Unclear statements in policies, regulations and rules;

* Non-strict enforcement of existing rules/regulations (e.g., license rules, regulations of power purchase
agreements (PPAs));

* Incentives (taxes, subsidies and regulations) not being properly designed, and distortions being present,
particularly in the energy-related market;

* Government restrictions on foreign ownership of natural resources, land, and firms;

5th category of barriers: Financing Barriers

The barriers in this category are related to financing for CDM projects. Some types of CDM projects such as
renewable energy require large initial investment. In addition, various costs are required before the issuance of
CERs, including costs of conducting initial feasibility study, developing project design documents, validation
costs, registration fee, and verification costs. Thus, securing finance is often a source of constraint for project
development and implementation (Ellis & Kamel, 2007). Currently, many CDM projects are domestically
financed (Kirkman et al., 2012), but our interviews revealed there are many barriers related to domestic
financing. These include lack of understanding on the CDM scheme by domestic financing institutions,
inflexible banking regulations, and lack of favorable considerations for projects with high sustainable
development contributions. A list of possible examples in this category is as follows:

¢ Lack of understanding of the CDM scheme by domestic financing institutions;

* Financing from domestic financial institutions being difficult;

¢ Inflexible domestic banking regulations and rules;

* Insufficient incentives (e.g., low-interest loans) for projects with high sustainable development contributions;
* Insufficient government financing;

¢ Insufficient international financing for CDM projects;

6th category of barriers: Knowledge and Capacity Barriers

The barriers in this category are related to lack of sufficient knowledge and capacity of the CDM among
policymakers and stakeholders. This category is primarily concerned with domestic knowledge and capacity
barriers. As to policymakers, insufficient knowledge can lead to inappropriate intervention that inhibits healthy
growth of the CDM in the country (Ellis & Kamel, 2007). Insufficient capacity among stakeholders can result in
inefficient market behaviors. For example, if knowledge and capacity for determining appropriate technologies
are limited within the country, project proponents may need to employ an inferior technology or consult with
foreign experts. Furthermore, lack of knowledge and capacity concerning sustainable development contributions
of the CDM can result in more projects with smaller sustainable development contributions. A list of possible
examples in this category is as follows:

¢ Insufficient knowledge of the CDM among policymakers and private sector stakeholders;

* Non-professional educational background of stakeholders;

* Inappropriate application of technologies to the local situation;

¢ Insufficient knowledge on sustainable development;

* Lack of standard methodologies to evaluate sustainable development impacts;

* Lack of networking among CDM-related business entities (to share technical knowledge and experiences).

After selecting the four criteria and the six categories of barriers that are explained above, we conducted a
questionnaire survey of Indonesian CDM stakeholders from January to March 2013 to apply AHP. The AHP
questionnaire was conducted based on the method of paired comparison. The method asked respondents to make
pair-wise comparisons of the importance of the criteria and the significance of the barriers. A 1-9 scale was used
in the pair-wise comparisons. In January 2013, we invited 16 participants to a focus group workshop. The
participants answered the questionnaire and shared their experiences on CDM barriers with us and other
participants. After the workshop, we further contacted other CDM experts individually and collected their
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responses with the help of local consultants from January to March 2013. In addition to the AHP survey, we
simultaneously interviewed the CDM stakeholders to obtain their concrete experiences on the barriers. This
complements the quantitative results of AHP and provides us with a more complete picture of the barriers.

The total sample size is 29, of which 13 are government officials and 16 are private sector proponents and
consultants. In Indonesia, government officials are allowed to work as consultants, and many of the government
officials in our sample have consulting experience. Additionally, many of the private sector proponents have
current or previous consulting experience. Therefore, we do not distinguish between government officials,
private sector proponents and consultants in the ensuing analyses. Although the sample size may seem relatively
small, we believe this does not cause bias in the AHP analyses for two reasons. First, the number of experts
deeply involved in Indonesian CDM is small. Thus, the sample size of 29 means we have successfully included a
significant number of CDM experts in Indonesia. Second, AHP does not depend on the large sample theory of
statistics. It is very common to apply the method to small samples, and the sample size of our study is reasonably
large as an application of AHP (for example, the sample size of Govindan et al. (2014) is 6).

4. Results

This section presents the analytical results of AHP and discusses the relative significance of the barriers to
implementing CDM projects.

4.1 Relative Importance of Criteria

As part of deriving the relative significance of barriers, we also derive the relative importance of the criteria. The
relative importance of the criteria indicates which criteria the CDM stakeholders place greater importance on

when judging whether a certain category of barriers is significant. The results are shown in Figure 3. The
numbers represent the relative importance of each criterion out of 100%.
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[s)
_ 24.5% 25-5%

25.0%
20.0% 17.7%
15.0%
10.0%

5.0%
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Profit Risks Opportunities Sustainable

Development

Figure 3. The relative importance of criteria

As observed, impact on profit has a relative importance of 32.3% and is regarded as the most important criterion.
This is understandable given that the CDM is inherently a market activity. The second most important criterion is
impact on sustainable development contributions, and the third most important is impact on project risks. They
have almost the same level of relative importance. The least important is impact on loss of opportunities.
However, it has a relative importance of 17.7%, and this figure is not particularly low compared to other three
criteria. The fact that sustainable development contributions turned out to be the second most important may
seem a bit surprising. A reason for this could be the recent popularity of voluntary mechanisms such as the Gold
Standard, which certify the quality of credits based on sustainable development contributions, and those credits
tend to be sold at a higher price.

4.2 Relative Significance of Barriers

The main interest of this study is to derive the relative significance of barriers to implementing CDM projects.
The results of AHP analysis are presented in Figure 4. The numbers represent the relative significance of each
category of barriers out of 100%.
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Figure 4. The relative significance of barriers

Financing barriers turned out to be the most significant category of barriers. Carbon market barriers are the
second, and international CDM policies and rules are the third largest barriers. The remaining three categories of
barriers—knowledge and capacity barriers, domestic CDM policies and rules, and domestic policies not
specifically related to CDM—are all domestic barriers within Indonesia. Thus, except financing barriers,
domestic factors turned out to be relatively less significant barriers.

As to financing barriers, our interview revealed that some project proponents have experienced difficulty in
securing an investment loan from domestic financial institutions. Some of them complained that CERs from the
project are not legally allowed as collateral, and this makes it very difficult to secure financing. However, an
official of Bank Indonesia (the central bank of Indonesia) confirmed that CERs are legally allowed as collateral.
The official ascribed the cause of financing barriers to inflexible internal rules on loans and risk-averse attitudes
of domestic financial institutions. Our impression is that there is great confusion regarding financial regulations
on the CDM among both lenders (financial institutions) and borrowers (project proponents), and this must be
resolved to overcome financing barriers. Future studies need to examine possible countermeasures to address key
issues within the financing barriers.

Compared to domestic barriers, the barriers that are mainly at the international level—carbon market barriers and
international CDM policies and rules—were revealed to be major barriers. As to carbon market barriers, many
stakeholders noted that the sluggish carbon prices are clearly a great concern and are major obstacles to
implementing more CDM projects. They also added that even transaction costs for verification cannot be
covered by CER revenue under the current low CER price. Ultimately, excess supply of carbon credits needs to
be resolved through more stringent emission reduction targets by each country. If necessary, a price floor should
be introduced to maintain carbon prices within a reasonable range (Kettner, Kletzan-Slamanig, Koppl, Schinko,
& Turk, 2011) so that revenue from CDM projects will become more predictable.

Regarding international CDM policies and rules, our interview revealed that there are various barriers in this
category. For example, the stakeholders noted that (1) the CDM methodologies change too frequently, so the
project design document (PDD) must keep updated during the preparation period for validation; (2) the processes
for validation and verification are complex and lengthy partly due to the limited capacity of Designated
Operational Entities (DOEs), which adds extra costs and leads to the loss of opportunities; and (3) the
decision-making criteria by the CDM Executive Board (EB) are uncertain. It was noted that these problems are
amplified because Indonesia does not have a local DOE. In addition to these barriers, there were opinions that
the fact that Indonesia cannot adequately utilize the mitigation potential of its forest sector is a significant barrier.
The CDM projects related to LULUCF are very difficult to implement due to the non-permanent types of CERs
for afforestation and reforestation CDM projects (namely, temporary CERs and long-term CERs which are
different from those of GHG emission reduction projects), and it makes them unattractive to buyers. Various
obstacles in data collection, methodologies, and monitoring are other obstacles in this type of projects. Thus,
under current international policies and rules, opportunities for utilizing the mitigation potential of the forest
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sector are lost.
4.3 The Relative Significance of Barriers with Respect to Each Criterion

To gain further insight, we broke down the relative significance of barriers with respect to each criterion. The
results of AHP analysis are shown in Table 1. Each column represents the relative significance of barriers with
respect to the criterion of the column. For example, the numbers in the column “impact on profit” indicate the
relative significance of barriers when the only criterion of judgment is impact on profit. The numbers in each
column add up to 100%.

Table 1. The relative significance of barriers with respect to each criterion

Criteria
Barriers Impact on Impact on Impact on Loss of Impact on  Sustainable
Profit Project Risks ~ Opportunities Development Contributions
International CDM Policies 14.9% 19.8% 28.9% 15.8%
and Rules
Carbon Market Barriers 28.6% 21.7% 21.4% 16.5%
Domestic CDM Policies 71% 9.7% 10.0% 13.8%
and Rules
Domestic  Policies  not
Specifically Related to 6.7% 9.8% 8.4% 12.3%
CDM
Financing Barriers 28.7% 26.2% 20.6% 24.5%
Knowledge and - Capacity 5 g, 12.8% 10.6% 17.1%
Barriers
100.0% 100.0% 100.0% 100.0%

There are several notable observations. First, with respect to impact on sustainable development contributions,
financing barriers are much more significant than other categories of barriers. In the past, considerable
international efforts have been made to appropriately evaluate carbon credits that have high sustainable
development contributions and to reward them with premium prices. The establishment of the Gold Standard is a
representative example. Because of these efforts, it now seems that larger barriers exist at the initial stages rather
than at the final stages of CDM projects. To remove the barriers, more efforts should be targeted at financing.
For example, low-interest loans can be introduced to provide economic incentives to the projects with high
sustainable development contributions.

Second, with respect to impact on profit and impact on project risks, domestic barriers—domestic CDM policies
and rules, domestic policies not specifically related to CDM, and knowledge and capacity barriers—are not
significant compared to other barriers. Therefore, as long as the level and spread of profit are concerned, more
efforts should be targeted at removing international barriers and financing barriers.

Third, with respect to impact on loss of opportunities, international CDM policies and rules are quite significant,
while knowledge and capacity barriers are not. As we argued in the previous section, implementation of CDM
projects in the LULUCF sector is quite difficult, and the opportunities for utilizing its huge mitigation potential
are considered lost due to the current international policies and rules. Over the past several years, a vast amount
of resources has been devoted to capacity-building activities (Okubo & Michaelowa, 2010). Partly due to these
activities, it is likely that the current level of knowledge and capacity is not recognized as a significant category
of barriers that would lead to the loss of opportunities. Instead, in our interviews, many stakeholders mentioned
that uncertainty, inflexibility and complications of the current international CDM policies are significant barriers.
Therefore, we should at least carefully reexamine how to distribute our resources among various barriers in the
future.

5. Conclusions

This paper analyzed the relative significance of barriers that inhibit implementation of CDM projects.
Specifically, we applied AHP by conducting a questionnaire survey of Indonesian CDM stakeholders. The results
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revealed that financing barriers, carbon market barriers, and international CDM policies and rules are the three
major categories of barriers. Barriers that are primarily related to domestic factors turned out to be relatively less
significant.

Our results indicate that we should at least carefully reexamine how to distribute our resources among various
barriers in the future. For example, a significant amount of resources has been devoted to capacity-building
activities over the past several years (Okubo & Michaelowa, 2010). However, likely due to these recent activities,
our study revealed that knowledge and capacity barriers are not currently considered a significant category of
barriers. Rather than trying to evenly enhance the knowledge and capacity of stakeholders, it would be more
efficient to allocate relevant budgets for reforming more significant barriers such as international policies and
rules, financing, and carbon market. Similarly, considerable international efforts have been made to provide
economic incentives for carbon credits with high sustainable development contributions. However, it seems that
larger barriers now exist at the initial stages rather than the final stages of CDM projects. In this case, more
efforts can be targeted at securing financing for the projects with high sustainable development contributions.

This study focused on Indonesia, but the same analyses can be applied to other countries. Because AHP produces
quantitative results that can be compared across countries, further insight can be obtained from comparative
studies. Different countries have their own culture, development history, and economic and political institutions.
These differences may lead to divergent outcomes in CDM implementation barriers, which may elucidate why
certain factors are major barriers in some countries and not in other countries. This is a possible direction for
future research.
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