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FOREWORD   BY STATE MINISTRY FOR ENVIRONMENT

When the Sixth Session the Conference of Parties (COP6) of the United Nations Framework Conven-
tion on Climate Change (UNFCCC) in November 2000 did not reach the agreement in The Hague, no
one was not sure what going to happen with the Kyoto Protocol.  That was the time when the State
Ministry for Environmental, Republic of Indonesia with the support from the Government of Germany
and the World Bank engaging the National Strategy Study on the Clean Development Mechanism, the
only mechanism using which developing countries like Indonesia can participate in the Protocol.

In turned out to be exciting event when this study was completed and presented in a Special Event of
the resumed session of COP6 in Bonn, a few hours after the decision was made.  The result of the
study was not only well accepted but very timely and highly relevant with regards to the development
of the negotiation processes.

It is our pleasure to officially launch the result of the work by acknowledging many institutions and
individuals involved in the process.  First of all, to the Government of Germany through Deutsche
Gesellschaft fur Technische Zusammenarbeit (GTZ) for their generosity in providing the financial
support and to the World Bank in administering the Multilateral Fund channeled through it.  The
technical and professional comments and support GTZ and the World Bank to the works are highly
appreciated.  The were also numerous government, business organizations and other stakeholders in
Indonesia consulted regarding the assessment of their understanding of the treaties.  Their feedback
have been invaluable to the depth of the study.  Last but not least the Government of Indonesia is very
proud to the study team and consultants for the quality of the results they deliver very timely.

We wish to follow the study with various initiatives regarding institutional arrangement when CDM
Projects are to be implemented.  Many more issues associated with capacity building challenge us
and more practical public questions are yet to be answered.  It is our determination that we will
further learn by doing something more real in the future.  Support from various avenues and participa-
tion by stakeholders are still expected.

Daniel Murdiyarso
Deputy Minister for Environmental Management Policy
National Focal Point to the UNFCCC
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FOREWORD BY DEUTSCHE GESELLSCHAFT FUR TECHNISCHE ZUSAMMENARBEIT (GTZ)

The GTZ is supporting developing countries in implementing the UN Framework Convention on
Climate Change through its Climate Protection Programme financed by the German Ministry of Eco-
nomic Cooperation and Development. Within this programme the GTZ has joint hand with the World
Bank, SECO of Switzerland and organisations of other countries to support partners in developing
countries who are interested to assess their opportunities under the clean development mechanism
(CDM) of the Kyoto Protocol. The National Strategy Study (NSS) for Indonesia is a result of this coop-
eration under the NSS programme of which the final report is presented in this document.

The CDM offers opportunities for the sustainable development and transfer of environment sound
technologies to developing countries while at the same time it assists industrialised countries in
meeting their greenhouse gas reduction and limitation targets under the Kyoto Protocol. The NSS of
Indonesia indicates well identified and analysed opportunities for CDM projects, which reduce emis-
sions in Indonesia, compared to a business as usual development path. The challenge for Indonesia is
now to identify potential investors to implement this projects and create certified emission reductions
under the CDM regime.

The results of this report here reflect the excellent expertise the team in Indonesia who has worked
over the last 18 months on the study. German experts from the HWWA has supported the Indonesian
team. I like to thank both teams for their effort and the outstanding result.

The outcome of this project would not have been possible without the superb cooperation, GTZ
experienced with our partner in Indonesia, the Ministry of Environment,  and with the World Bank
office of the National Strategy Study.

GTZ would welcome opportunities for future cooperation with Indonesia on CDM issues to meet the
common objective in climate protection.

Holger Liptow
Head of Climate Protection Programme - GTZ
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The global challenge of the climate change impacts imposes an unprecedented requirement for
international cooperation. Obviously, a global dimension of the climate change problem requires
equally global solutions. Despite being much at stake for the planet, any future response will however
only mirror the extend to which the international community, and individual countries and/or its
groups, find themselves able to cooperate. Negotiations to agree upon the way how - and possibly
jointly - to respond to the expected future common threads, is the chosen way the international
community has pursued since the Earth Rio Summit in 1991. The Kyoto Protocol and the flexible
mechanisms that propose a cost-effective way of the international cooperation set up the necessary
framework.

Convinced that any future sustainable agreement and its implementation in the climate change area
will ultimately require a dialogue of well prepared negotiation partners, a capacity building assistance
of National Strategy Studies on Flexible Mechanisms (NSS Program) was launched in 1997 to assist the
developing countries in their responsible role. Coordinated by the World Bank, the NSS Program is
supported by several donors including Switzerland, Germany and Australia.

Indonesia belongs to the community of more than 30 host countries that are actively targeted by the
current NSS Program. More importantly, the Indonesian NSS is the first study within the NSS Program
completed in the Asian region. I am therefore very pleased that this report, prepared by the team of
Indonesian specialists, and seconded by German experts, belongs to the best completed studies so far.
Based on very well prepared analytical work, the study is instrumental in all major targeted areas. Thus, it
provides policymakers with well based options and strategies permitting Indonesia maximizing potential
benefits from the international CDM cooperation.

The value added of the study is multiple: while enhancing understanding of the Kyoto Protocol and the
proposed flexible mechanisms, it determines a significant potential for CER and their marginal costs,
outlines the country’s possible role in the international CDM markets under various scenarios, proposes
institutional arrangements necessary to this end, and identifies a robust pipeline of possible CDM
projects and ranking for their implementation. This constitutes a strong basis for the future transfer of
respective technologies. Another long-term benefits lie in building up the available national capacity of
experts and their ability to update the report in the future, if necessary, by applying appropriate set of
models and the extended database. The effectiveness of the study was enhanced by a thorough consid-
ering of past studies and their outcomes.

Besides its national impacts, the analytical and innovative nature of the study, particularly in the institu-
tional and Kyoto protocol related strategic areas, would provide an excellent example for other host
countries in the region participating in the NSS Program. To this end, we are planning to invite key experts
of the Indonesian study to participate in the upcoming regional workshops to share their experiences.
We also expect that with other ongoing and/or upcoming studies in Asia, we shall stimulate a strong
dialogue among the countries regarding their CDM role.

Congratulating the project team of national and German experts to the successful completion of their
work, I wish equally successful dissemination of the results to help building public and private sector
partnerships toward the CDM implementation.

Washington, September 2001

Peter J. Kalas
Manager NSS Program
The World Bank
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The National Strategy Study (NSS) which was
supervised by the Ministry of Environment of the
Republic of Indonesia, supported by the German
Agency for Technical Cooperation (GTZ) and
integrated in the World Bank NSS Programme,
develops a strategy for attracting Clean Develop-
ment Mechanism (CDM) investment and imple-
menting CDM projects in Indonesia. It emphasizes
the following issues:

� Technical potential for and cost of GHG
emission reduction projects, using both a top
down, MARKAL-based, and a bottom-up
approach. Analysis of sinks will be done in a
separate report.

� Estimates of the size of the CDM market and
the factors that will affect Indonesia’s share.

� International and national institutional settings
for the CDM.

� Development of a project pipeline

Indonesia’s greenhouse gas emissions are
projected to increase rapidly after the current
economic crisis has been overcome. CO2 emis-
sions from the energy demand sectors are
projected to triple between 2000 and 2020 as the

share of coal in energy supply is expected to
increase by a factor of ten.   Abatement costs of 19
technologies were calculated using a bottom-up
approach and abatement curves were derived
using two different baseline; for a coal baseline
see Figure 1.

Technologies with high quantitative potential are
reduction of gas flaring and geothermal power, as
well as, demand side energy efficiency projects.
When the project-based approach is compared
with the results obtained from MARKAL, abate-
ment costs for almost all technology options
appear higher under the project-based approach.

An emissions trading model developed specifically
for the NSS is used to analyse the impacts of
different policy scenarios and implementation
rules on the CDM. Under a standard pre-Bonn
market scenario, the total CDM volume in Indone-
sia until 2012 was projected at 125 Mt CO2; at a
price of 1.8 $/t CO2, revenue would amount to $
228 million. Indonesia’s share in global CDM is
estimated between 1.5 and 3.5%, compared to
2.1% under the standard assumptions, while using
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Figure 1. Aggregate marginal abatement cost curve for several
mitigation options – Coal baseline
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Indonesia’s (pre-crisis) share in FDI as a proxy
thus leading to a share of 4%.

Non-participation by the United States (US) in the
Kyoto Protocol will have a major impact on the
CDM market. Without the US, available quantities
of “hot air” (emission rights from economic
recession in countries in transition) will likely be
greater than the total demand for emission
credits. Restricting supply of CER from CDM may
however bring the CDM revenue to the same
magnitude as in the unrestricted case with US
participation.

As part of this study a survey was conducted
adrressing a range of CDM stakeholders in
Indonesia; of 150 questionnaires sent out, 52 were
returned. The stakeholders were asked to rank
various indicators in respect of CDM projects in
order to importance. The indicators were grouped
as follows: sustainable development indicators,
sector priority, project type and institutional design
for CDM.

For Indonesia the domestic institutional CDM
arrangement should be relatively independent
from the political situation and associated uncer-
tainties. This would mean emphasizing the role of
the private sector and non-governmental entities,
while limiting the role of governmental agencies to
the minimum necessary for CDM implementation.
Capacity building for the private sector and
nongovernmental entities is therefore crucial.

A Designated National Authority (DNA) for the
CDM, established by Presidential Decree and
comprising of two units - a national CDM Board
and a national CDM Clearinghouse - is proposed.
The members of the Board should represent as
wide a range of stakeholders as possible, i.e.
include officials from the State Ministries for
Environment, Energy and Mineral Resources,
Forestry, Transportation, and Finance, representa-
tives of local government and relevant representa-

tives from the private sectors, non-governmental
organizations (NGOs) and community groups. The
Board would act as a focal point for the national
CDM programme, define national sustainability
criteria and approve nominated CDM projects.
The Clearinghouse would be responsible for day-
to-day operations such as operating an internet-
based database for the CDM and capacity building
activities. It would also ensure public accessibility
to the CDM process, including activities such as
holding public hearings to discuss proposed
projects and supporting a public appeals process.

Although nine AIJ projects were set up in Indone-
sia, substantial information is only available on
one, the Renewable Energy Supply System (RESS)
project. Information on the other projects is
limited to project proposals and feasibility studies.
This in itself is a lesson for the CDM in terms of the
need for information sharing and transparency. It
has also made it difficult to use AIJ projects to
establish lessons for the CDM. However, several
difficulties have been encountered in other, but
similar, projects that may be relevant to the
implementation of CDM projects:
� Skill limitation in respect of new technology is

a common difficulty found across many
project types.

� Availability of spare parts for technical equip-
ment and machinery is often a major prob-
lem.

� Bureaucracy has also been identified as a
major challenge to the efficiency of the AIJ
financing process, particularly where both
governments are involved. Transparency is
lacking at almost all levels of the administrative
system in Indonesia.

The Indonesian CDM project pipeline identified in
the NSS consists of 10 projects with an overall
reduction potential of about 3.5 MT CO2 equiva-
lent. It is intended to promote further discussion
amongst all stakeholders. Development of this
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project pipeline is based on the following priori-
ties: compatibility with national energy policy and
regulations; concentration on projects perceived
as ‘low‘ risk: assessment of mitigation costs; and
assessment of stakeholder views based on the
above-mentioned questionnaire results. Another
important consideration is the difficult financial
situation of the state electricity company, PLN. PLN
has stated that its short-term priorities are to
restore its financial viability and to finance post-
poned projects. Any CDM projects linked to the
supply of power (co-generation, fuel switch,
renewable energy, etc.) would have to consider
this priority. Figure 2 shows the interaction of
stated priorities and costs.

Figure 2.  Cost and priority ranking of project types
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Cogeneration HT Biomass Steam

Utilization of flared gas
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textile industry
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paper plant
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Mini Hydro Power
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Speed Motor
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Solar Thermal
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Incandescent Lamp
with (Compact)
Fluorescent Lamp

High cost

Medium cost

Low cost /
No-regrets
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Strategic priorities expressed in a NSS workshop
in late June 2001 are: fast tracking small-scale
projects, comprehensiveness of baseline studies,
maximization of no regrets projects and develop-
ment of an effective institutional setting. In this
context, establishment of the national CDM
Board and clearinghouse as well as development
of a national CDM manual are seen as priority;
public participation should be guaranteed.
Internationally, voluntary restrictions on sales of
CDM credits should be pursued.
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1.  OVERVIEW

Global warming is likely to have a significant
impact on Indonesia. As a tropical archipelagic
country with one of the world’s longest coast-
lines, it expects to suffer a significant amount of
damage as a result of rising sea levels. Changing
climate patterns are expected to disturb the
agricultural sector, which has already been badly
affected by the severity of the El Niño phenom-
enon in 1997-1998. Indonesia thus has a great
interest in mitigation of climate change and has
been participating actively in the international
climate negotiations.

The Clean Development Mechanism (CDM) is one
of the ‘flexibility’ mechanisms included under the
Kyoto Protocol. It allows countries with green-
house gas (GHG) emission limitation and reduc-
tion commitments (Annex B countries) to engage
in project-based activities in developing countries,
with the two-fold aim of assisting developing
countries to achieve sustainable development
and helping Annex B countries to meet their
emission reduction targets. CDM projects pro-
duce GHG emission reduction units, called
certified emission reductions (CERs), which must
be verified and authenticated by independent
certifiers.

This National Strategy Study (NSS) develops a
strategy for attracting CDM investment and
implementing CDM projects in Indonesia. It
considers the following important issues:

Ä The technical potential for and cost of GHG
emission reduction projects, using both a top-
down and a bottom-up approach.

Ä International market scenarios, including the
size of the CDM market and the factors that
will affect Indonesia’s share.

Ä The international and national institutional
settings for the CDM.

Ä Lessons learned from pilot emission reduction
projects in Indonesia.

Ä A range of potential CDM projects that could
be implemented relatively quickly.

Despite three years of international negotiations,
rules for CDM implementation are still under
discussion. The main issues being debated are:

Ä Eligibility: the type of projects that will be
eligible under the CDM. For example, the
exclusion of some types of sequestration
(sink) projects and nuclear plant technology
had been proposed and was agreed in Bonn.

Ä How to define and assess the sustainability of
CDM projects.

Ä How baselines will be set: that is, what to
assume about GHG emissions in the absence
of a project, which in turn determines the
quantity of emission reduction units credited.

Ä How to deal with leakage (increases in emis-
sions outside of the project boundary as a
result of a CDM project).

Ä How the international and national adminis-
trative structures should be designed.

This report focuses on abatement options in the
energy sector in Indonesia. The inclusion of sink
projects (such as reforestation projects) under the
CDM is only examined in terms of the main effects
it would have on international carbon markets.
The potential for sink projects under the CDM in
Indonesia, and sequestration issues in general, will
be addressed in a separate report.

2. TECHNICAL POTENTIAL FOR AND
COST OF GREENHOUSE GAS
EMISSION REDUCTION PROJECTS
IN INDONESIA

The study looks at a range of technologies that
would allow Indonesia to reduce GHG emissions.
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The cost (and feasibility) of introducing and
adopting the mitigation technologies is examined
from several perspectives.

2.1 GHG emissions: current situation
and future projections

In order to set the stage current GHG emissions
and some predictions with regard to future
emissions are reviewed. In 1994 (the date of the
latest emissions inventory) Indonesia’s emissions
of the three major GHGs, carbon dioxide (CO2),
methane (CH4) and nitrous oxide (N2O),
amounted to approximately 343 million tons of
CO2 equivalent. A further 156 million tons of net
CO2 emissions were caused by changes in land
use, primarily deforestation, while agriculture was
responsible for 85 million tons of CO2 equivalent
emissions. Emissions resulting from changes in
land use fluctuated strongly due to changes in the
rate of forest harvesting. Furthermore, the data in
respect of land use change depend strongly on a
set of assumptions that cannot be verified. The

economic crisis that has been ongoing since 1997
has had the effect of stabilizing emissions from the
energy sector, but no inventory data exist. In the
near future, emissions are projected to pick up
again, albeit at a lower rate than GDP.

Indonesia’s projected primary fuels mix to 2025 is
presented in Figure 1. Based on this projection,
Indonesia’s GHG emissions are  estimated using a
modeling tool called MARKAL.The energy-related
sectors of the economy (i.e., energy industry,
industry, transport and residential and commer-
cial) will be responsible for most of the increase in
GHG emissions over the next two decades. The
CO2 emissions, for instance, from the energy
demand sectors are projected to triple between
2000 and 2020 (see Table 1). This is due, in part, to
the projected composition of fuels that will be
used to supply energy. The share of coal in energy
supply is expected to increase by a factor of ten.
Oil use doubles while the use of gas only increases
by 50 percent.
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Figure 1.  Projection of primary energy supply in Indonesia
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However, a comparison of forecasts made in the
last decade shows that there is considerable
uncertainty about emission levels in 2020 (see
Figure 2). Study 1 was conducted by the State
Ministry of Environment, Republic of Indonesia
(SME-ROI) in collaboration with Japan Environ-
ment Agency Overseas (1993), Study 2 was carried
out by the Agency for Assessment and Application
of Technology (BPPT) and KFA Germany (1993),
and Study 3 was conducted by BPPT and GTZ
Germany (1995).   The comparison also includes

results from ALGAS study and Indonesia’s First
National Communication.

2.2 Calculating marginal abatement
costs

In this section, the marginal abatemen costs of
various GHG mitigation options that could be
applied in Indonesia’s energy sector are esti-
mated.  The introduction of mitigation technolo-
gies and their impacts are arbitrarily chosen over
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Figure 2.   Comparison of Studies in GHG Mitigation

Sector 2000 2005 2010 2015 2020 2025

Industry 58 66 73 91 109 141 2.4

Households 21 22 23 23 22 25 0.4

Transport 55 61 76 99 128 168 3.4

Power plants 54 66 90 152 220 275 5.1

Energy Industry 40 30 35 27 48 63 1.9

Total 228 246 298 392 526 672 3.3

Total CO2 emission (million t) Growth
Rate

(%/year)

Table 1. Projection of total CO2 emissions from the energy demand sectors in Indonesia
to 2025

Source: SME-ROI, 1999 (c)
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the period between 1995 and 2025 for the pur-
poses of this study. The approaches generate
different results. The project-based approach
compares a mitigation scenario with a base case
scenario, and excludes externalities. The system-
wide approach looks at the optimal mix of fuels
and energy generating technologies needed to
meet energy demand. One configuration of the
‘energy system’ is then compared with another.

Two different base cases are used: base case one
assumes coal as the energy source; base case two
is the average mix of fuel sources and energy

generating technologies in 2000, hereafter re-
ferred to as ‘average energy mix in 2000’. Coal
baseline is chosen, as coal power plants consti-
tute significant portion of energy supply in Indone-
sia.  The average energy mix in 2000 is included to
represent an alternative baseline scenario when
national energy mix is considered.

The first base case uses a coal power plant with
capacity of 600 MW. An investment cost of US
$1470/kW, which is disbursed within 6 years, is
assumed.  Overhead and maintenance (fix and
variable) costs of US$0.002/kWh and fuel costs of

Baseline Coal Av. Av. Coal   Av. Coal Av.

Coal steam     0     0       0       -        - 126.1        -       -

Gas combined cycle 398   22 -1.26 -31.6    N/A     6.1     2.4    0.1

Hydro 916 540 -1.35 -14.7    N/A   18.4   16.9    9.9

Mini hydro 916 540 -1.26 -13.8    N/A     9.9     9.0    5.3

Co-generation low temp. 688 312 -0.54   -7.8    N/A   41.8   28.8  13.0

Gas turbine 325 N/A  0.89  27.5    N/A     6.6     2.0        -

Geothermal 816 450  2.80  30.6   49.6 258.2 237.0 139.4

Co-generation high temp. 688 312  2.57  37.4   78.6   27.9   19.2    8.7

Biomass 916 540  4.13  45.1   74.3   43.1   39.5  23.3

Solar thermal 916 540  8.59  93.7 156.8     0.5     0.5    0.3

Total CO2 reduction
(Mill. tons)

Technology option CO2 reduction (g/
kWh)

Additio-
nal cost
(c/kWh)

Abatement cost
($/ton CO2 )

Capacity
(TWh)

Table 2.  Abatement cost and potential CO2 reduction for energy supply mitigation options under the two baselines,
by 2025, Base: Coal and Average Energy Mix 2000

0.0416 0.2036 0.1200 204.08 346.29  10  0.57   0.33

0.0826 0.3224 0.1900 256.22 434.76  12  1.07   0.63

0.1359 0.4072 0.2400 333.59 566.06    3.5  0.39   0.23

0.2366 0.5289 0.3117 447.42 759.21    4  0.59   0.35

-0.0212 0.5390 0.3176  -39.38  -66.81   21  3.14   1.85

-0.0782 2.6179 1.5429  -29.88  -50.70   90 65 39

-0.0002 0.1027 0.0605    -2.06    -3.49 480 13.7   8.1

Improved refrigerator

Hitch refrigerator

Compact refrigerator

Compact panel refrigerator

Incandescent to fluorescent (SFL)

Icandescent to CFL

Variable speed motor

CO2 reduction
(kg/kWh)

Additional
cost ($/kWh)

Capacity
(PJ)

Total CO2 reduc-
tion (Mill.tons)

Technology option

Abatement cost
($/ton CO2)

Base Av
En.2000

Base Av
En.2000

Base Av
En.2000

Table 3. Mitigation cost and potential CO2 emission reductions for energy demand mitigation options, by 2025
Base: Coal and Average Energy Mix 2000
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US $0.01/kWh are assumed. These assumptions
result in generation costs of 0.0517 US$/kWh. In
order to calculate the emission factor of the coal
power plant the following assumptions are used:
subituminous coal with a carbon emission factor
of 26.2 kg C/GJ and fraction of carbon oxidized
0.98 is used in the plant; thermal efficiency in the
plant is 37 percent. This results in an emission
factor of 0.916 kg CO2/kWh. Associated costs for
each mitigation technology are calculated in terms
of unit cost per unit output (US$/kWh).

The second baseline is the ‘average energy mix in
2000’. It is calculated based on projected power
plant capacity in 2000 (30 GW). The breakdown of
power plants by type and contribution to total
energy production is as follows: Biomass Steam
Power Plant - 0.2 percent; Coal Steam Power
Plant- 21.8 percent; Diesel - 32.1 percent; Gas
Combined Cycle - 9.1 percent; Gas Turbine - 11.8
percent; Hydropower - 17.0 percent; Oil Fired - 6.6
percent; and Geothermal - 1.4 percent. The
abatement cost for the system is taken as the
weighted average of each unit’s generation cost.
This results in a generation cost of US$0.0529/kWh
and emission factor of 0.54 kg CO2/kWh.

The mitigation options are grouped under three
headings: energy supply side options, energy
demand side options, and other mitigation
options. Data on emission reduction potential and
mitigation costs are outlined in Tables 2, 3 and 4

respectively. Important options in terms of energy
supply are co-generation, hydro, geothermal and
biomass (Table 2). The options considered here
were selected from assorted mitigation technolo-
gies that have high potential for application in
Indonesia.  On the energy demand side, efficient
electric motors and fluorescent lamps are abate-
ment options with negative costs. The overall
emission reduction potential of the negative cost
options is estimated at 81 million tons of CO2

equivalent when compared with the coal baseline,

and 49 million tons CO2 equivalent when com-
pared with the average energy mix in 2000
baseline. Additional costs ($/kWh) for all refrigera-
tion technology options, as seen in Table 3, are so
high that if combined with the relatively small
potential emission reduction, these options may
not be favorable; thus,these options are not
discussed further.

By using the average energy mix in 2000 as the
baseline, potential CO2 emission reduction is
significantly reduced. In many cases the cost of
abatement also changes significantly, depending
on the type of baseline used. While the ‘average
energy mix’ is probably a more realistic baseline,
using it will likely reduce the interest of potential
project promoters and investors.

It should be noted that data on the potential of
some emission reduction options are just approxi-
mations.

Mitigation Technology/Project Type Mitigation cost* CO2 reduction
(US$/ton CO2) Million tons

Utilisation of flared gas    1.5 84

Integrated gasification combined cycle 100  4.9

Waste incineration/fuel switch in pulp & paper plant  17  7

Co-generation & heating system reconstruction in textile industry    8.6  8

Improved waste management in starch factory   10  4

Boiler improvement in palm oil plant  21.6 14

Table 4.   Potential of other technology for GHG emission reduction - coal baseline, by 2025

* taken from assorted references
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A major option not discussed
by BPPT is the use of flared
gas in oil and gas sector due
to the lack of data. In Indone-
sia, approximately 5.6 percent
of gas production is still flared
(resulting in 21 million tons of
CO2 equivalent emissions),
compared to less than three
percent in industrialized
countries. If the energy from
flared gas is used to produce
electricity, rather than just
burned off, the use of other
conventional fuels – and their
associated emissions – will be

Table 5.   Marginal abatement costs for mitigation options/project types

900

Figure 3. Aggregate marginal abatement cost curve for several
mitigation options – Coal Baseline
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reduced. By utilizing flared gas relatively high
volumes of emission offsets could be generated at
low cost. Other interesting options are the use of
agro-industrial wastes to produce electricity and
heat. The cement industry also offers consider-
able mitigation potential in terms of improving
efficiency. Rough estimates of both mitigation
costs and emission reduction potential are
provided in Table 4.

The marginal abatement costs of the mitigation
options as discussed  above, in relation to the coal
baseline, are shown in  Table 5. The data pre-
sented in the table were used to develop an
overall abatement cost curve, as shown in Figure
3. The figure presents the coal baseline case ; the
curve for the average energy mix in 2000 looks
similar. Significant uncertainties are involved in
estimating the mitigation costs and potential CO2

emission reductions associated with the technol-
ogy options listed in Table 4. Therefore, two
simple sensitivity analyses were carried out, in
order to highlight the magnitude of change to the
overall picture that can result from simple
changes in the assumptions. The sensitivity
analyses include an optimistic (mitigation costs
reduced by 25 percent and potential emission
reduction is doubled, except for pulp and paper
and palm oil plants) and a pessimistic scenario
(mitigation costs increased by 25 percent and
potential emission reduction is halved), and are
depicted in Figure 3 (Refer the numbering to Table
5).

System-wide abatement costs for some mitigation
options have also been calculated using the
MARKAL modeling tool (discussed earlier).
MARKAL has been used for a number of years by
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BPPT to analyze data on energy use in Indonesia.
MARKAL takes into account macro economic
parameters and the costs associated with using
the mitigation technologies, such as transporta-
tion costs, etc. Comparison of project-based and
system-wide abatement costs seeks to highlight
how the different approaches affect CDM project
economy.

Using MARKAL, a least- cost scenario has been
modeled for 1995-2025. Power generation capac-
ity in Indonesia is estimated to increase by 3
percent per year, with coal power multiplying by a
factor of 10 and hydro by a factor of 4. Gas, oil and
diesel are predicted to remain roughly constant.
Annual industry steam and heat production
growth is projected at 5 percent with coal heat
capacity multiplying by a factor of 21, gas by a
factor of 7 and biomass by a factor of 3; use of
diesel and oil is supposed to be phased out.

When the project-based approach is compared
with the results obtained from the MARKAL model
(see Figure 4) abatement costs for almost all
technology options (with the exception of fluores-
cent lamp technology, gas combined cycle, and
hydro plants) appear higher under the project-
based approach. The project-based approach
always compares the cost of mitigation options
with the cost of using coal or the average energy
mix. However, MARKAL only looks at the relative
differences between system configuration costs –
and emission reductions - under different sets of
assumptions. One of the major differences results
from the way fuel costs are handled under the
two approaches. Because MARKAL models the
entire energy system it uses the actual cost of fuel;
conversely project-based calculations (i.e.,
comparing individual technology options with a
base case as described above), use the price of
fuel to the user (i.e., the customer), which means
that fuel subsidies are taken into account in some
cases.

BPPT has also estimated a cost curve for emission
reduction options in the transport sector. These
options do not include changes in modal split or
rail-based transport options. Baseline projections
assume energy use by transport will more than
triple between 2000 and 2025. Emission reduction
options estimated at below 10 US$/t CO2 could
reduce emissions by 2 percent compared to the
baseline case.

3. INTERNATIONAL DEMAND FOR
EMISSION OFFSETS AND
INDONESIA'S POSITION IN GLO-
BAL CDM MARKETS

The following factors will influence the magnitude
of the CDM in terms of both volume of emission
offsets and financial revenue:

Ä Total emission reductions required to meet
the Kyoto Protocol target relative to emissions
under a business-as-usual scenario.

Ä The comparative costs of achieving emission
reductions under the different options
provided for by the Protocol (domestic
reduction of emissions, emissions trading,
Joint Implementation (JI) and the CDM).

Ä The outcome of negotiations on the CDM and
Kyoto Protocol implementation rules.

An emissions trading model developed specifically
for this National Strategy Study (PET, Pelangi’s
Emissions Trading model) allows for comparative
analysis of the impacts of different policy sce-
narios and implementation rules on the CDM.

The analysis was conducted in the lead-up to the
resumed 6th Conference of Parties (COP6b) at
Bonn in July 2001. The policy scenarios and
implementation rules modelled were chosen in
order to inform policymakers at that round of
negotiations (a draft report was available to the
Indonesian delegation). Consequently, the
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modelling in this report does not reflect the
outcomes from COP6b (the ‘Bonn agreement’),
however it is still relevant to examine the effects of
various policy and implementation options.

PET is a quantitative model of the implementation
of the Kyoto Protocol based on data for CO2

emissions from fuel combustion. It uses informa-
tion on emission reduction activities in Annex B
countries, emission offsets achieved in developing
countries as a result of the CDM, and the global
market for carbon credits. In its standard version it
also includes data on emissions from gas flaring in
developing countries.

PET modeling includes a limited amount of
no-regrets options (i.e., actions that reduce
GHG emissions but that are also desirable or
beneficial for other reasons). Sink projects
(carbon sequestration) are not included in
PET’s standard scenario. The analysis
assumes full fungibility, i.e., emission credits
(which includes CERs and other types of
credits produced by other flexibility mecha-
nisms) from emissions trading, JI and the
CDM can be used interchangeable to meet a
country’s Kyoto Protocol commitments.

Transaction costs can be taken into account
and differentiated across the mechanisms.

2.1 Global demand for the CDM

Figure 5 shows the share of the different Kyoto
flexibility mechanisms in overall GHG emission
reduction, based on PET modeling.  It should be
noted that in the standard scenario it is assumed
that the United States would participate in the
implementation of the Kyoto Protocol.  Non
participation of the United States means that the
global required emission reductions, and there-
fore demand for the CDM, are significantly lower

The analysis conducted for the NSS estimates the
size of global CDM at just under 1,200 MT CO2/year,
at a price of $ 1.83 per ton of CO2, yielding total
after-tax revenue of $ 10.6 billion over the first
commitment period. There are two main reasons
for the relatively low value given here: an amount
of no-regrets options as well as additional low-
cost options are taken into account; the estimates
of ‘hot air’ underlying the analysis here are
comparatively high.

In an analysis based on relative marginal abate-
ment costs, the distribution of the CDM between
countries and regions depends on the relative
availability and cost of emission reduction options.

Source: PET modeling.
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Supply side fuel efficiency and fuel switching
projects, particularly in electricity generation, tend
to offer the largest abatement potential for the
energy sector; in many cases these options also
involve relatively low cost per emission reduction
unit. Projects that increase the efficiency of fossil
fuel production are also usually cheap and
generate high volumes of emission reductions.
Energy efficiency projects on the demand side can
be very cheap but generally have a limited size.

Countries that rely heavily on coal for their energy
needs and/or countries where major energy users
(e.g., power plants, heavy industry) are relatively
inefficient, tend to have the greatest potential for
large and cheap CDM projects, if they have access
to low-carbon options such as natural gas or
hydro power. China and India are thus assumed
to capture more than 60 percent of the CDM
market. In addition, countries with high levels of
emissions from oil and gas production also tend
to have significant low-cost emission reduction
potential. In the absence of any barriers to CDM
investment, countries with these characteristics
can expect a relatively larger share of the CDM
market.

A country’s share of the CDM market may be
significantly larger or smaller than estimated here,
depending on how conducive its policy and
institutional environment is. Existing investment
links, the quality of domestic institutions, political
or institutional barriers to CDM investment, and
perceived risk are also important factors in
determining how attractive a country is to poten-
tial CDM investors.

Global supply of and demand for emission credits
as a function of permit prices is plotted in figure 6 1.

2.2 Sensitivity analysis

Sensitivity analyses were conducted to examine
how a change in key modeling parameters and
assumptions changes the overall picture. Dou-
bling the transaction costs for CDM projects
means some CDM projects are no longer profit-
able, and more abatement is undertaken in Annex
B countries. Both overall volume of and individual
country share in the CDM falls. However, the
international permit price rises considerably as a
result of higher transaction costs, which, because
of their low elasticity of demand, are passed on to
the buyers of emission credits. Therefore, total
revenue from the CDM is projected to rise slightly
under a higher transaction costs scenario.

Halving the marginal cost of abatement in Annex B
countries means more emission reduction is
undertaken domestically at any particular interna-
tional price for emission credits. Again some CDM
projects become unprofitable; both CDM volume
and the emission credit price are reduced, leading
to a significant fall in CDM revenue compared to
the standard scenario.

Altering the assumptions about the volume of no-
regrets options available under the CDM also has
significant impacts. Zero no-regrets options would
cause the share of the CDM in global abatement
action to fall, but the increased international price
for emission credits would outweigh this effect,
leading to slightly higher overall revenue (similar to
the case of higher CDM transaction costs).

A higher no-regrets potential (3 per cent is used
here) has the opposite effect: the volume of CDM
projects is increased, but the price achieved for
emission credits on the international carbon
market is reduced, resulting in lower overall
revenue.
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A price drop tends to reduce revenue, while
expansion in quantity tends to increase revenue,
and vice versa. The net effect depends on the
shape of the demand curve. Under the cost
function parameters and emissions projections
used in the PET model, the price effect outweighs
the quantity effect because demand from Annex B
countries is relatively inelastic, reflecting the
steeply increasing costs of domestic action.

2.3 CDM volume, prices and revenue

Estimates of the volume of carbon that will be
traded under the CDM range between 400 and
3000 MT CO2 per year, amounting to between 2
and 15 GT of CO2 over the first full commitment
period (2008 – 2012).

Recent price estimates range from 1.75 $/tCO2 to
as high as 10 $/tCO2. Following from this, CDM
revenue is estimated at between $ 3 billion and $
150 billion over the first commitment period. So
far, existing speculative carbon trades have been
effected at around 0.30 and 0.80 $/tCO2 (1-3 $/tC,
see NSS Program 2000). The relatively low prices
reflect several factors:

Ä Uncertainty about the entry into force of the
Kyoto Protocol.

Ä The relatively cheap options are being
utilized first.

Ä The variable quality of the credits – many of
which would clearly not satisfy Kyoto rules.

Prices in high-quality programs like the Prototype
Carbon Fund (PCF) and the Dutch ERUPT pro-
gram (JI only) are much higher, at around 5 $/tCO2

(PCF) and 8 $/tCO2 (ERUPT) respectively.  Again, if
the United States does not participate in imple-
menting the Kyoto Protocol, this will tend to
result in lower prices for emission offset credits
as global demand is reduced.

2.4 CDM in Indonesia and Indonesia's
share in global CDM

Under PET’s standard market scenario, the total
volume of the CDM in Indonesia until 2012 is
projected at 125 MT CO2. Sales of 25 MT CO2 per
year over the commitment period, at a quota price
of 1.83 $/tCO2, would amount to CDM revenue of $
228 million, $ 4.6 million of which would have to
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Figure 7.   Constructing Indonesia's CDM supply curve
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be paid into the adaptation fund (the adaptation
fund is discussed in section 1.2.6).

The estimated cost of implementing the CDM
projects would be around $ 130 million, a large
proportion of which would be due to transaction
costs, i.e., the fixed costs such as setting up
projects, monitoring and accreditation. By 2012
profits from CDM projects in Indonesia would be
in the region of $ 94 million. To whom these profits
would accrue, and how they would be used,
would largely be a matter of contractual arrange-
ment.

The sensitivity analysis, described above, shows
that the size of the CDM in Indonesia could vary
significantly depending on the technical potential
for abatement and on project costs. Indonesia’s
share in global CDM is estimated at 1.5 and 3.5 per
cent under the pessimistic and optimistic sce-
narios respectively, compared to 2.1 per cent
under standard assumptions. The overall supply
curve for Indonesia is shown in Figure 7.

In the calibration used for this analysis, the share
of no-regrets projects in total CDM in Indonesia is
just below 30 percent. Should assumptions on
what constitute creditable no-regrets projects be
changed, the figure of 30 percent would also
change. There are both supply- and demand-side
projects with negative implementation costs.
Possible supply-side projects include hydropower,
gas combined cycle and low-temperature co-
generation; on the demand side, projects include
the introduction of energy-efficient lighting and
electric motors.

Based on this study, the utilization of flared gas as
a substitute energy source is the abatement
option that offers the largest emission reduction
potential at low positive cost in Indonesia. Utiliza-
tion of flared gas is projected to account for over
half the emission credits generated by Indonesia.
The overall supply curve in the standard scenario -

not taking in account the transaction costs - for
Indonesia is shown in Figure 7. For modelling
purposes, an exponential curve is fitted to data
derived from the project-based estimates of
abatement potential and costs.

Other positive-cost projects in the energy sector
are expected to generate just 20 percent of
Indonesia’s emission offsets under the CDM. This
reflects the relatively larger contribution of gas
flaring and the comparatively low projected
international carbon price, which would exclude
most higher-cost project options.

2.5 Factors affecting Indonesia's share
in the CDM

A key determinant of Indonesia’s share in the CDM
is the potential for and cost of implementing
projects, relative to other developing countries.
Indonesia has significant potential for CDM
projects, in some cases involving very low imple-
mentation costs. However, transaction costs are
difficult to estimate, and will depend to a large
degree on the domestic institutional set-up as well
as on international rules governing the CDM.
Minimizing transaction costs will help Indonesia’s
competitive position.

The criteria and standards used for the assess-
ment of sustainability may also affect the global
distribution of CDM. It is likely that each country
will be able to set its own sustainability standards,
hopefully subject to universal minimum require-
ments. Countries opting for low standards may be
able to implement relatively more CDM projects
than those which set high benchmarks for local
environmental and social benefits. The decision
on sustainability standards is likely to involve a
trade-off between increasing CDM volume and
ensuring positive local impacts.

If the CDM is implemented as a predominantly
bilateral mechanism – i.e., investors in Annex B
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countries provide funding on a project-by-project
basis, in return for a share in the resulting emis-
sion credits – then all other things being equal a
country’s share in the global CDM market would
probably be similar to its share in foreign direct
investment (FDI) by OECD in non-OECD countries.
Indonesia’s (pre-crisis) share in FDI inflows to
developing countries is about double its estimated
share in the CDM. This may be an indication that
the real share in the CDM could be higher than
estimated. Especially in the early stages of the
CDM, and under a bilateral investment model,
established investment relations may play a
greater role in determining allocation of CDM
projects than technical abatement potential and
costs. Given a return to pre-crisis FDI inflows, the
investment factor would likely be in Indonesia’s
favor. In 1996, about half of FDI projects in Indone-
sia originated in industrialized countries; of these,
the majority came from Japan and Western
Europe (21 and 16 per cent respectively), two of
the most important potential sources of CDM
investment. These existing investment linkages
should be fostered and maintained, with a view to
expanding investment into the CDM arena.
However, in Indonesia’s case, the continuing
political and social problems, combined with
difficulties in economic restructuring, are power-
ful deterrents to foreign investors. If unilateral
investment in the CDM is allowed such consider-
ations are less likely to affect investment, as
domestic investors would not face these hurdles.

2.6 Effects of selected implementation
options for the Kyoto Protocol

At the time when the analysis was carried out, the
Parties to the Kyoto Protocol were still negotiating
on a number of fundamental issues regarding
implementation of the Protocol, which affect,
among other things, the effective demand for
CDM emission offsets, the type of projects that will
be eligible, the price of emission credits, distribu-

tion of projects between countries, and ultimately
revenue and profits from the CDM.

Possibly the most contentious issue in the lead-up
to the negotiations at COP6b was  whether or not
to include ‘sinks’ (i.e., sequestration projects). The
inclusion of sinks under the CDM will lead to the
replacement of some projects – mainly in the
energy sector – with sink projects. Furthermore,
emission offsets from sink projects are likely to be
achieved at a significantly lower cost than those
generated by other project types.

The distribution of CDM projects between coun-
tries, and geographically within countries, will also
be effected; countries with relatively large poten-
tial for sink projects, SUCH AS INDONESIA, stand
to gain.   Given the quantitative limits on the use of
CDM sink projects agreed on at COP6b, it is not
clear how project volume would be distributed
among developing countries.

The inclusion of an adaptation tax under the CDM
was also a much-discussed issue. The Kyoto
Protocol provides for a tax on CDM revenues, the
proceeds of which will be used to help vulnerable
developing countries to meet the cost of adapta-
tion to the impacts of climate change. The tax
would increase the price of emission credits and
make the CDM less competitive than other
flexibility mechanisms. However, CDM volume is
affected only marginally under a 2 percent tax
scenario.  The financial burden of meeting the tax
will fall predominantly on Annex B countries, due
to their relatively inelastic demand for emission
credits.

Another important issue under debate is whether
or not quantitative caps on the use of all Kyoto
flexibility mechanisms should be established. This
would ensure that buying emission credits on the
international market is supplemental to domestic
action. A cap on demand would reduce overall
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CDM volume and the price of emission credits. If
the use of emission credits is effectively capped
at a level lower than the quantity of available hot
air, no commercially driven CDM projects would
take place unless hot air sellers restrict supply.
Under such conditions, CDM projects can only
be expected to take place if the price of credits
from hot air is set at some level above the
minimum cost of producing CERs under the
CDM.

Another important issue under debate in the
lead-up to COP6 was whether or not quantitative
caps on the use of all Kyoto flexibility mecha-
nism should be established, in order to ensure
that buying emission credits on the international
market is supplemental to domestic action.  A cap
on demand would have reduced overall CDM
volume and the price of emission credits.  By
contrast, restricting sales of emission credit tends
to increase the market price, as purchasers
‘outbid’ each other for the limited amount avail-
able for sale.  The Bonn agreement as the out-
come of COP6b does not provide for any restric-
tions, except on the use of emission offset credits
from CDM sink projects.

Another issue that will have a major impact on the
CDM market is non-participation by the United
States (US) in the Kyoto Protocol. Some scenarios
predict that, without the US, available quantities of
hot air will be greater than the total demand for
emission credits. However, if hot air is banked
during the first commitment period, for sale in
future commitment periods, prices would rise and
the CDM would most likely have some role in
fulfilling the Kyoto Protocol commitments of other
countries. If sellers of emission credits act as a
cartel, quota prices and revenue could be signifi-
cant even without participation by the US. Restrict-
ing total supply of hot air to around two thirds of
remaining Annex B demand, with supply split
evenly between economies-in-transition countries

and the CDM, could result in CDM revenue of the
same magnitude as in the unrestricted case with
US participation.

3. THE INSTITUTIONAL SETTING
FOR THE CDM

At the international level, there is a growing
consensus on the institutional structure for the
CDM and the definition of a CDM project cycle.
However, no blueprint exists for domestic institu-
tional setting. The twin goals of emission reduc-
tion and sustainable development have to be
taken into account.

If the CDM is viewed as foreign investment that
produces CERs as its exportable commodity,
existing institutional arrangements for investment
in host countries can be used. However, CERs are
not a tangible product; consequently a proper
certification process is imperative. This study
recommends establishing a Designated National
Authority for the CDM, comprising of a national
CDM Board and a national CDM Clearinghouse.

3.1 International institutional setting

Article 12 of the Kyoto Protocol suggests that the
CDM shall be subject to the authority and guid-
ance of the Conference of the Parties serving as
the meeting of the Parties (COP/MOP) to the
Protocol and be supervised by an Executive Board
of the CDM (paragraph 4). Operational entities,
accredited by either the COP/MOP or the Execu-
tive Board, will be designated to undertake the
validation, verification, and certification of the
CDM projects and CERs.

3.2 Different CDM transaction types

The CDM may be implemented under a number of
different structures: unilateral, bilateral and
multilateral. Under a bilateral arrangement, both
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private and public entities in Annex B countries
and developing countries (non-Annex B) can
make a bilateral agreement to implement a CDM
project. The share of costs, profits and CERs
would be a matter of negotiation between the two
parties.

A multilateral funding mechanism would allow
several public and private entities in Annex B
countries to invest in CDM projects through
brokers, such as an international development
agency.

Under a unilateral arrangement, the host country
develops a project and obtains necessary financ-
ing independently. Transaction costs are low and
the host country takes on the full risk burden of
the project but also keeps the profits. A unilateral
arrangement may also overcome barriers to
investment in CDM projects, particularly in coun-
tries where perceived investment risk is high or
where the investment regime is otherwise dis-
couraging to foreign investors. Unilateral CDM
projects may thus be in Indonesia’s interest.

3.3 National institutions and the legal
framework

For Indonesia the domestic institutional CDM
arrangement should be relatively independent
from the political situation and associated uncer-
tainties. This would mean emphasizing the role of
the private sector and non-governmental entities,
while limiting the role of governmental agencies to
the minimum necessary for CDM implementation.
Capacity building for the private sector and non-
governmental entities is therefore crucial.

A Designated National Authority (DNA) for the
CDM, established by Presidential Decree and
comprising two units - a national CDM Board (the
‘Board’) and a national CDM Clearinghouse (the
‘Clearinghouse’) - is proposed. The members of
the Board will represent as wide a range of

stakeholders as possible. The likely composition
would include officials from the State Ministries
for Environment, Energy and Mineral Resources,
Forestry, Transportation, and Finance, representa-
tives of local government and relevant representa-
tives from the private sectors, non-governmental
organizations (NGOs) and community groups. The
Board would act as a focal point for the national
CDM program, define national sustainability
criteria and approve nominated CDM projects.
The appraisal process would require an Environ-
mental Impact Assessment (EIA), which includes
a Social Impact Assessment (SIA). The Clearing-
house would be responsible for day-to-day
operations such as operating an internet-based
database for the CDM and capacity building
activities. It would also ensure public accessibility
to the CDM process, including holding public
hearings to discuss proposed projects and
supporting a public appeals process. The Clear-
inghouse would evaluate the validity of the appeal.
If the appeal were considered valid, the Clearing-
house would re-evaluate the project proposal and
implementation plan, and assess any new facts
revealed during the appeal process. Should the
appeal be upheld, the project could be halted or
modified. Ultimate decision-making authority in
the appeals process would rest with the Board.

Indonesia has recently become more open to
foreign investment, which makes it more condu-
cive to CDM investment. Many of the institutions
involved in foreign and domestic investment
processes can be used in the CDM context.
However, local autonomy and the participation of
representatives of local government must be fully
considered.

3.4 Stakeholder views

As part of this study a survey was conducted
amongst a range of CDM stakeholders in Indone-
sia. Of 150 questionnaires sent out, 52 were
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Source: The First National Communication under the UNFCCC, October 1999 , and project documents available from State Ministry of Environment
* : Ministry of Industry and Trade Indonesia

Table 6.  Current AIJ projects in Indonesia

Title and Location Method Emission
reduction

Funding Cooperation and
Implementation Status

Renewable Energy Supply
Systems (RESS)East Nusa
Tenggara (NTT) and South
Sulawesi

Installation renewable
energy-based electricity
supply units SHS/
Photovoltaic, Micro Hydro,
Wind Turbine, SCADA)

1230 t CO
2
/year US$ 3.5 million grant

from E7Local
provision: c.a. US$ 0.1
million

E7 In operation since
October 1998, handed over
to GOI in March 2001

Paper Sludge and Solid Waste
Recycling for Steam
GenerationPT. Fajar Surya
Wisesa, Bekasi, West Java

Installation of incinerator
with capacity of 100 BD
ton/day

91,000 t CO2/year US$8-9 million grant
worth of technology
and supervision from
NEDO JapanLocal
provision: US$ 3.3
million for site and
EPC costs

NEDO (Japan)  and
MOIT*/PT Fajar Surya
WisesaConstruction was
completed in January 2001

Eastern Indonesia Hybrid
Energy ProjectSouth Sulawesi

Design, install, and monitor
the performance of solar/
diesel hybrid power system
in 14 villages in South
Sulawesi

1046 t CO2/year US$ 4.2 millionLocal
provision: costs other
than equipment cost

AESL/IGPO/EFIC/AAID
(Australia) and BPPT/LEN
(Indonesia)In operation

Renewable Energy
Training/Demonstration
ProjectKemiri, Irian Jaya
(Papua)

Installation of renewable
energy based electricity
systems (SHS, Mini Hydro,
Hybrid System)

64 t CO
2
/year US$ 234,000 CASE/IGPO/AAID

(Australia) and LIPI
(Indonesia); Scheduled to
finish in December 2000

Reduction of GHG through
Landfill Resource Recovery
and UtilisationUjung Pandang,
South Sulawesi

Provision of a
demonstration system to
capture and utilize
methane from a landfill to
generate electricity for use
at the landfill site

4,790 t CO2/year US$ 290,000 CASE/IGPO (Australia) and
Municipality of
Ujungpandang/PT. Sumber
Daya Internusa
(Indonesia);In operation

The Project for Power Plant
Thermal Efficiency
Improvement / Recovery
through Enhanced
Operational
ManagementSuralaya Power
Plant, West Java

NA NA NA CEPCO MITI (Japan) and
PLN PJB 1/Min.of Energy
and Mineral Resources
(Indonesia); Status NA

Reduced Impact Logging for
Carbon SequestrationEast
Kalimantan

Implementation of
Reduced Impact Logging
techniques to reduce GHG
emissions associated with
logging practices

134,379 t CO2
throughout 40
years period

NA CI/COPEC (USA) and
APHI/IPB (Indonesia); Not
yet implemented

Demonstration Study on
Carbon Fixation Forest
Management in
IndonesiaBogor, West Java

NA NA NA JICA (Japan) and Ministry
of Forestry
(Indonesia);Status NA

New Cooling System in
Cement ClinkerPT. Semen
Cibinong, Narogong, West
Java

Installation of new cooling
system, high performance
kiln burner, and total
advanced control system

52,000 t CO
2
/year Grant from NEDO

JapanLocal provision:
costs other than
equipment cost

NEDO Japan and MOIT/PT
Semen
Cibinong;Suspended
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returned. Sixty-five percent of responses came
from government departments/institutions; 27
percent from the business sector, including
Pertamina and the state electricity company
(PLN); and the balance from universities, NGOs,
and representatives of local government. The
stakeholders were asked to rank various indica-
tors in respect of CDM projects in order of impor-
tance. The indicators were grouped under four
headings as follows:

Ä Sustainable development indicators

Ä Sector priority

Ä Project type

Ä Institutional design for CDM

Except for the sustainable development indica-
tors, on which most respondents agreed as
regards priorities, responses were skewed,
seemingly towards the field of expertise of respon-
dent. Stakeholders ranked sustainable develop-
ment indicators in order of importance as follows:

1. No adverse environmental impact

2. Environmentally sound technology transfer

3. Stakeholder participation

4. Socio-economic consideration

5. Capacity building improvement

6. Local economic benefits

7. Community development program

8. The market openness of CER to Annex 1
countries

9. Increased employment

10. Equitable distribution of benefits

11. Respect of ulayat’s right (land tenure)

12. Use of implementable technology

13. No net increase in external debt burden

14. Increase in foreign currency reserves

4. PROJECT PIPELINE

The above information has been drawn together,
along with lessons learned from other project
experiences and a review of the modalities of
CDM implementation, to develop a CDM project
pipeline for Indonesia.

4.1 AIJ in Indonesia - lessons, barriers
and opportunities

Since 1996, Indonesia has actively supported the
Activities Implement Jointly (AIJ) mechanism, i.e.,
CDM-like projects that do not generate emission
credits. The government has emphasized that AIJ
projects should empower local communities and
encourage community participation in order to
enhance local livelihoods. Furthermore, the
government believes that AIJ projects should
correspond with national priorities, make priority
use of locally available technology, ensure proper
transfer of technology, and provide opportunities
to increase technical and managerial capability.

Although nine AIJ projects were set up in Indone-
sia (see Table 6), substantial information is only
available on one, the Renewable Energy Supply
System (RESS) project. Information on the other
projects is limited to project proposals and
feasibility studies. This in itself is a lesson for the
CDM in terms of the need for information sharing
and transparence. It has also made it difficult to
use AIJ projects to establish lessons for the CDM.

However, several difficulties have been encoun-
tered in other, similar, projects that may be
relevant to the implementation of CDM projects:

Ä Skill limitation in respect of new technology or
systems is a common technical difficulty
found across many types of projects.

Ä Availability of spare parts for technical equip-
ment and machinery is often a major prob-
lem. For example, the RESS project found that
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spare parts for its renewable energy units
were expensive and difficult to locate. This
caused disruptions and delays in delivery of
electricity.

Ä Bureaucracy has also been identified as a
major challenge to the efficiency of the AIJ
financing process, particularly where both
governments are involved. Transparency is
lacking at almost all levels of the administrative
system in Indonesia.

The funding of AIJ projects in Indonesia has
inevitably been affected by the economic crisis
that has overshadowed Indonesia since mid-1997.
The Rupiah’s sharp fall against the US $ over the
last three years has hampered the capability of
local partners (host companies) to contribute
their portion of the investment.

If Indonesia’s AIJ projects are to be converted to
CDM projects the following should be taken into
consideration:

Ä The economic crisis may have created uncer-
tainties concerning the economic feasibility of
some projects; consequently revisions to the
feasibility studies may be necessary.

Ä Legal status may be a potential barrier in the
transformation of AIJ projects into CDM
project. None of the agreements signed by AIJ
project investors and hosts consider carbon
credit or credit sharing; the rights of the
investing party in respect of emission reduc-
tions are open to question.

All AIJ projects will have to address the issues of
additionality, baseline data, and project contribu-
tion to national sustainable development objec-
tives.

4.2 Establishing baselines

Estimation of baseline GHG emissions or removal
levels is critical to CDM projects. Projects will
generate in CO2 emission reduction credits if
baseline emissions are higher than actual project
emissions, or if the inicated removal of a sink is
lower than actual CO2 removal by the project.

Baselines can be established at the national,
sectoral, project or technology level. Baseline
emissions can be estimated using two ap-
proaches: the static and the dynamic approaches.
The static approach involves establishing a static
or fixed emission rate at the start of the project,
which will be used for the lifetime of the project
(static baseline). The dynamic approach requires
that emissions should be re-estimated at certain
intervals during the project lifetime (dynamic
baseline). From the investor’s point of view the
static baseline would be preferable, as it would
give a greater level of certainty; the amount of
emission credits could be estimate more precisely
before the project started. However, a static
baseline means that emission credits may not
reflect the actual reduction in CO2 emissions.

Baseline data can be generated in various ways:
from a model; historical data; data based on pre-
existing planning for an area. The way that data
origin affects project projections and would need
to be studied thoroughly. Issues of leakage and
baseline lifetime have to be addressed.

AIJ experience has shown that baseline determi-
nation can be a source of uncertainty and high
transaction costs.

Project-specific baselines provide more accurate
data at the project management level. Project-
specific baselines, particularly those derived from
investment analysis, can be applied to any sector
to assess project feasibility. From the investor’s
point of view, project-specific baselines are
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relatively simple to carry out and provide more
certainty in calculation of emission reductions,
and therefore credits, that will result from project
activity. However, certain disadvantages are
inherent in project-specific baselines. They may
fail to recognize leakage. Project proponents may
try to influence the baseline to their advantage.
Furthermore, sustainable development objectives
may be understated.

Multi-project baselines (commonly called bench-
marks) may improve consistency and transpar-
ency. They can also reduce transaction costs,
making it particularly advantageous for small-scale
projects. They may work quite well in homoge-
neous sectors such as electricity supply and
transport and can be cost-effective when there
are many CDM projects in a sector. This baseline
type may also be suitable when dealing with
relatively uniform technologies, for which data are
easier to obtain and validate, e.g. energy-intensive
industry. Drastic changes in fuel mix and efficiency
can limit the validity and applicability of bench-
marks, an important consideration for Indonesia

Boiler improvement in palm oil plant

Gas Turbine

Cogeneration HT Biomass Steam

Utilization of flared gas

Cogen&heating system reconstruction in
textile industry

Improvement of waste management in
starch factory

Waste incineration/fuel switch in pulp &
paper plant

Gas Combined Cycle

Mini Hydro Power

Low Temperature Cogeneration

Hydro Power

Use of Variable
Speed Motor

Geothermal

Solar Thermal

Substitution of
Incandescent Lamp
with (Compact)
Fluorescent Lamp

High cost

Medium cost

Low cost /
No-regrets

High priority Medium priority Low priority

Figure 8.  Matrix of potential CDM mitigation options/project types

where the share of coal in the energy sector is
projected to grow rapidly. However, they may
suffer from poor data quality and data inconsis-
tencies. Data from sectors that are heterogeneous
and from sectors that are subject to rapid techno-
logical changes can be difficult to handle. Choos-
ing the degree of spatial aggregation may also be
difficult.

Finally rules for establishing additionality should
be carefully considered during the planning and
baseline setting phase. Overly complex rules may
result in high administration cost and discourag-
ing investment; overly simple rules could expose
the system to corruption.

4.3 Ranking of projects and project
portfolio

The Indonesian CDM project pipeline developed
by this NSS is intended to promote further discus-
sion amongst all stakeholders. Development of
this project pipeline is based on the following
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Project Title

Geothermal power plant Sarulla

Geothermal power plant Ulumbu

Project Cluster: Small Hydro in Irian/ Papua

n Mini hydro power plant Tatui

n Micro hydro power plant Amai

Project Cluster: Renewable Energy in East &
West Nusa Tenggara (NTT & NTB)

n Renewable Energy Supply   Systems
(RESS) (AIJ)

n Mini hydro power plant Ndungga

n Mini hydro power plant Santong

Project Cluster: Rural Electrification in
Sulawesi

n Micro hydro power plant Mongango

n Mini hydro power plant Lobong

n Mini hydro power plant Kalumpang

n Micro hydro power plant Hanga hanga I

n Micro hydro power plant Hanga hanga II

n Mini hydro power plant Sansarino

n Micro hydro power plant Batu Sitanduk

n Micro hydro power plant Kadundung

n Micro hydro power plant Usu Malili

n Micro hydro power plant Sambilam Bo

n Micro hydro power plant Rante Balla

Coal drying plant at Suralaya power plant

Paper sludge and solid waste recycle for
steam generation - PT. Fajar Surya
Wisesa (AIJ)

Waste recycling and emission capturing at
tapioca starch plant

Use of palm oil plantation wastes in a co-
generation facility

Using palm oil mill waste to generate
electricity

Energy efficiency in textile industry

Capacity
(MW)

400

10

1.2

1.1

0.3

1.9

0.85

1.2

1.6

1.7

3.4

0.9

2.25

1.6

4.6

4

2.2

1.9

13.4

10.5

Status

Feasibility study

Feasibility study

Feasibility study

Feasibility study

In operation

Feasibility study

Feasibility study

Feasibility study

Feasibility study

Feasibility study

Feasibility study

Feasibility study

Feasibility study

Feasibility study

Feasibility study

Feasibility study

Feasibility study

Feasibility study

Initial concept

Construction
completed in
January 2001

Concept

Feasibility Study

Feasibility Study

Initial Study

Project
Participants

PLN,
PERTAMINA
Panas Bumi,
Unocal
Geothermal
Indonesia

PLN

PLN

PLN

E7, handed over
to the State
Ministry for
Environment

PLN

PLN

PLN

PLN

PLN

PLN

PLN

PLN

PLN

PLN

PLN

PLN

PLN

PT. Fajar Surya
Wisesa, NEDO
Japan

Bronzeoak Ltd.

Bronzeoak
Ltd., PT. Catra
Nusantara

Lifetime
(years)

30

25

25

25

15

25

25

25

25

25

25

25

25

25

25

25

25

25

NA

15

15

30

30

20

GHG reduction
(tons CO2/y)
Base: Coal

2,889,534

72,238

14,768

20,908

162,777

GHG
reduction
(tons CO2/y)
Base: Avg.
energy mix

1,702,944

42,574

  8,705

10,407

95,932

*  : not in the order of importance
** : baseline is condition if project is not carried out

50,710

39,735

37,000 **
91,000 **

20,417 **

86,044

67,422

7,600

Location

North Sumatra

Satar Messe, Manggarai, NTT

Yapen Selatan , Yapen Waropen

Depabre , Jayapura

East Nusa Tenggara (NTT)

Ndungga, Ende, NTT

Gangga, Lombok Barat, NTB

Attingola, Gorontalo, North
Sulawesi

Passi , Bolaang, Mongondow, North
Sulawesi

Luwuk , Banggai, Central Sulawesi

Luwuk, Banggai, Central Sulawesi

Ampana Kota, Poso, Central
Sulawesi

Walenrang, Luwu, South Sulawesi

Belopa, Banggai, South Sulawesi

Malili, Luwu, South Sulawesi

Mowewe, Kolaka, South East
Sulawesi

Basessang Tempe, Uwu, South
Sulawesi

Sinjai, South Sulawesi

West Java

Bekasi, West Java

Ponorogo, East Java

Torgamba Plantation, North Sumatra

Pangkalan brandan, North Sumatra

West Java

Table 7. CDM project pipeline
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priorities: compatibility with national energy policy
and regulations; concentration on projects
perceived as ‘low‘ risk: assessment of mitigation
costs; and assessment of stakeholder views based
on the above-mentioned questionnaire results.
Another important consideration is the difficult
financial situation of the state electricity company,
PLN. PLN has stated that its short-term priorities
are to restore its financial viability and to finance
postponed projects. Any CDM projects linked to
the supply of power (co-generation, fuel switch,
renewable energy, etc.) would have to consider
this priority.

It should be noted that stakeholder priorities and
costs do not necessarily coincide as shown in
Figure 8.

4.4 Project portfolio

Several potential CDM projects have been identi-
fied. They are listed in Table 7. They are not listed
in order of importance, nor the list is exhaustive.
More projects are anticipated as CDM institutions
and procedures become established, and as the
CDM becomes more widely recognized by poten-
tial Indonesian proponents.  Energy efficiency
initiatives, e.g. the use of new electric motors and
the application of cogenerations, do not consti-
tute a significant part in the list since in the
present crisis most industries are concentrating
more on survival of the businesses, rather than
considering investment in energy efficiency.

Some small projects located in adjacent areas
(same island) are bundled together in groups.
Individually these projects involving renewable
energy are not competitive compared with
subsidized fossil energy. They also incur substan-
tial transaction costs. Bundled together, the
projects become more attractive, presenting a
good case for additionality, and with sound
characteristics of sustainable development.

5. STRATEGY RECOMMENDATIONS

Main elements of the Indonesian CDM strategy
are the following:

Ä Indonesia should play an active role in
development of baseline methodologies,
particularly standardised baselines for small-
scale projects.

Ä A follow-up study would be helpful to give
recommendations.

Ä A national CDM manual and guidelines with
a description of the project cycle, eligibility
and sustainability criteria, the baseline rules,
the forms to be filled by project proponents
as well as contact details of government
agencies and certifiers should be established
and made available in print and via the
internet. Simplified procedures should be
applicable to small-scale projects.
Sustainability criteria should encompass
economic, social and environmental criteria;
the criteria on which comments has been
solicited in the NSS  questionnaire have to be
refined.

Ä Indonesian capacity to negotiate contracts
that lead to a favourable sharing of benefits
should be improved.

Due to the low CER prices expected, the poten-
tial of low-cost and no-regret projects has to be
maximised.  Particularly, the reduction of gas
flaring offers a huge potential.

Institutionally, a quick setup of a national CDM
board and clearinghouse is necessary. The CDM
board consists of representatives of relevant
ministries, local government, private sector
associations, research institutions, and NGOs.
The Chair of the existing National Committee on
Climate Change will be appointed as the chair of
the board.  The clearinghouse serves as research
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and implementation agency of the board and
is a private actor. It helps in capacity building,
marketing of CDM projects, verifying and  certifying
and accrediting local certifiers.  Moreover, it
maintains the Indonesian CDM website. Public
hearings and an appeal procedure will guarantee
transparency.

External strategies to maximise CDM revenue could
be  coordinated voluntary sales restrictions. All
international institutional arrangements -bilateral,
fund and unilateral - should be used, when appro-
priate.

A stakeholder workshop in June 2001 rated the
discussed strategy options as follows (1 = not
important, 3 = very important).

1 The Annex B demand curve is derived from the
emission reductions required by Annex B OECD
countries (the net buyers of credits) in order to meet
their Kyoto commitments and the cost of domestic
action. The supply of CERs reflects the collective
marginal abatement cost curves of developing
countries (no-regrets potential as well as transaction
costs and adaptation tax included). Sale of emissions
credits by Annex B countries such as Russia and
Eastern European countries will depend on the
amount of hot air available (horizontal part of the
supply curve) as well as the cost of effecting actual
emission reductions in these countries. The aggregate
supply is simply the addition of CDM supply and
supply from Annex B net sellers at any given price.

Technical Institutional

Fast Track for Small-scale Projects (2.89)

National CDM Manual and Establishment of the CDM

Guidelines (2.78) Board and Clearinghouse (2.80).

Comprehensive baseline Ensuring Public

study (2.67) Participation (2.60).

Benefit Sharing Contractual Foster investment relations  (2.56)

Capacity (2.56)

Maximize potential for no-regrets Open Architecture Cooperative

and low-cost projects (2.33) Arrangement (2.44)

Sustainable Development Criteria (2.30)

Marketing Strategy (2.30)

Table 8.  Priority ranking of the strategic issues
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2 NATIONAL STRATEGY STUDY ON THE CLEAN DEVELOPMENT MECHANISM IN INDONESIA

This National Strategy Study examines issues
relevant to the implementation of the Clean
Development Mechanism (CDM) in Indonesia. It
reviews options and defines strategies that will
enable Indonesia to maximize the potential of and
benefits from the CDM. The report also aims at
enhancing understanding of the Kyoto Protocol
mechanisms.

In the introduction we provide an overview of the
issue of climate change, briefly explore the
current international policy context and draw out
some Indonesian perspectives. The purpose of
the report, and its structure, are outlined in more
detail at the end of this chapter.

1.1 CLIMATE CHANGE AND INTER-
NATIONAL POLICY

1.1.1 Climate change

Climate change refers to global warming as a
result of an increase in the atmospheric concen-
tration of greenhouse gases (GHGs). The green-
house effect is a natural and necessary phenom-
enon - without it the earth would be as cold as the
moon, and uninhabitable. The greenhouse effect
is caused by the accumulation of so-called
greenhouse gases - water vapor, carbon dioxide,
methane, nitrous oxide, and ozone - in the
atmosphere. GHGs allow short-wave radiation
from the sun to pass through them but trap long-
wave infra red radiation emitted by the earth,
thereby 'warming' the earth. Increasing concen-
tration of GHGs causes an enhanced greenhouse
effect and, consequently, climate change. The
surface temperature of the earth (globally aver-
aged) is currently projected to increase by be-
tween 1.4oC and 5.8°C over the period 1990 to
2100 (IPCC 2001).

Carbon dioxide (CO2), the most abundant of the
heat-trapping GHGs, is produced mainly by

combustion of fossil fuels (notably coal, oil, and
natural gas) and as a result of changes in land use,
particularly changes involving conversion of
forests to other uses. About three-fourths of global
CO2 emissions in 1990 were due to energy and
industrial production, while the rest was a result
of land-use change. Mitigating climate change,
therefore, requires decreasing emissions of the
GHGs and/or enhancing  'sinks', especially forests,
which absorb CO2.

If not mitigated, climate change will have devastat-
ing impacts globally.   Developing countries are
particularly vulnerable to the effects of climate
change for the following reasons. Firstly, develop-
ing countries are mostly located in the tropics,
which are already the warmest regions on earth;
additional warming will have mostly negative
impacts. Secondly, most of the island and deltaic
nations are located in, or close to, the tropics -
e.g., the Caribbean and South Pacific island states.
Any rise in sea level will have significant impacts
on these countries. Thirdly, both survival and
economic development in developing countries
are largely dependent on natural resource sectors,
particularly agriculture and fisheries. Food security
in developing countries is especially vulnerable to
the effects of climate change. Lastly, developing
countries have very limited capacity to cope with
the devastating and expensive impacts of climate
change. More often than not, developing coun-
tries have more pressing developmental needs -
such as economic growth, poverty alleviation, and
education. Mitigation of and adaptation to climate
change are generally not are priorities in develop-
ing countries, unless they is linked to strong local
and societal benefits.
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1.2 THE INTERNATIONAL POLICY
CONTEXT

1.2.1 United Nations Framework Con-
vention on Climate Change and
the Kyoto Protocol

Serious international negotiations on how to
address the problem of climate change began in
the late 1980s. In 1988 the Intergovernmental
Panel on Climate Change (IPCC) was established
to assess the scientific information available and
develop response strategies. The IPCC stated that
an immediate cut of more than 50 percent in GHG
emissions would be needed to stabilize GHG
concentrations at current levels.  As a result of this
alarming proposal, the United Nations Framework
Convention on Climate Change (UNFCCC) was
signed in 1992 at the Earth Summit in Rio de
Janeiro. In 1995 the Climate Convention entered
into force, and the First Conference of the Parties
(COP1) was held in Berlin, Germany, in the same
year. The Berlin Mandate, the ultimate result of
COP1, led to the adoption of the Kyoto Protocol in
1997, at COP3 in Kyoto, Japan.

The Kyoto Protocol commits the industrialized
countries to reducing their collective GHG emis-
sions to approximately 5 percent below 1990
levels during the period between 2008 and 2012
on average. This falls far short of the IPCC's
recommendation of 60 to 80 percent immediate
reductions. The quantified emission limitation and
reduction commitments differ between countries.
It is important to note that emissions from the
industrialized countries were already roughly 5
percent below their 1990 levels, making the Kyoto
target merely to keep emissions at 1995 levels until
2012. The industrialized countries that made the
limitation and reduction commitments are listed
under Annex I of the Climate Convention (thus the
reference to Annex I countries), and their commit-
ments are listed under Annex B of the Kyoto
Protocol1. Emission reduction commitments can

be met either by reducing emissions at source or
by enhancing sinks to remove the existing GHGs
from the atmosphere. Furthermore, countries can
meet these commitments by taking action either
domestically or overseas.

The inclusion of  'flexibility' mechanisms is a very
important aspect of the Kyoto Protocol. Three
flexibility mechanisms have been included in the
Protocol. Emissions trading refers to the buying
and selling of emission permits. Owners of
permits may either keep their permits and emit
GHGs to the permitted level, or reduce their GHG
emissions and sell the excess permission. Joint
Implementation (JI) refers to investment by one
Annex B country in a specific project in another
Annex B country that leads to reduction of
emissions. The emission reductions achieved by
the project are credited to the investing country.
Finally, there is the CDM, the only Kyoto mecha-
nism that involves developing countries (non-
Annex B countries).

1.2.2 The Clean Development Mecha-
nism

The CDM is a mechanism under the Kyoto Proto-
col of the UNFCCC that allows Annex B countries
to take action in developing countries to meet
their GHG emission reduction commitments.
Article 12 of the Kyoto Protocol defines the dual
purpose of the CDM as follows:

Ä To assist Parties not included in Annex I in
achieving sustainable development and in
contributing to the ultimate objective of the
Convention.

Ä To assist Parties included in Annex I in
achieving compliance with their quantified
emission limitation and reduction commit-
ments under Article 3.
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Investment by an Annex B country in a project in a
developing country that leads to emission reduc-
tions will be certified, and the 'certified emission
reductions' (CERs) can be credited to the investing
country. The CDM is expected to facilitate the
transfer of both resources and technology to
developing countries.

CDM projects require voluntary participation by
each party, subject to guidance provided by an
Executive Board. Either private or public entities
may participate in the CDM. The projects should
demonstrate 'real, measurable, and long-term
benefits' that are 'additional to any that would
occur' in the absence of the projects. The emis-
sions offset (reduced) are transferred through
tradable/transferable CERs. The investing country
may use the CERs to contribute towards compli-
ance with its emission limitation and reduction
obligations.

What is unique about the CDM, compared with
the other flexibility mechanisms, is that CERs
obtained during the period from 2000 through
2007 can be used to assist in achieving compli-
ance during the first commitment period (2008-
2012). In addition, a fraction of the proceeds from
the CERs will be used to assist those developing
country Parties that are particularly vulnerable to
the adverse effects of climate change to meet the
costs of adaptation.

It is not explicitly clear in Article 12 of the Kyoto
Protocol whether enhancement of sinks, espe-
cially reduction of deforestation and expansion of
forest cover in developing countries, can contrib-
ute to meeting the commitments of the Annex B
countries under the CDM.

1.2.3 Issues under negotiation

A number of 'crunch' issues specifically relevant to
the CDM have emerged in the climate negotia-
tions. Whether or not sink (sequestration)

projects should be included under the CDM is
currently a much-debated issue. It has been
argued that the inclusion of sink projects under
the CDM would increase the CDM market. Many
Latin American countries, with abundant potential
for sink projects, support this argument. However,
several countries are opposed to the idea. These
include developing countries that do not expect to
get an adequate share of such projects and
countries concerned about the sustainability of
sink projects and the 'quality' of emission offsets
from sequestration.

This report focused on abatement options in the
energy sector. The potential for sink projects
under the CDM in Indonesia and sequestration
issues in general will be addressed in a separate
report.  The inclusion of sink projects under the
CDM is only examined in terms of the main effects
it would have on international carbon markets.

Limits on emissions trading, restricting either or
both the buyers and the sellers of emission credits
(supplementarity), is another issue under negotia-
tion that has implications for the CDM. Such
restrictions would change effective demand for
emission credits produced by CDM projects, and/
or change the effective supply from competing
countries under emissions trading. In particular,
the amount of 'hot air' (surplus emission credits
from Russia and Eastern European countries)
available under emissions trading will affect
demand for and the price of emission credits from
CDM projects.

The Kyoto Protocol states that developing country
Parties that are particularly vulnerable to the
effects of climate change will be assisted to meet
the costs of adaptation. It has been proposed that
this adaptation fund be financed, at least in part,
through a levy on CDM transfers. This may have
repercussions for the competitiveness of the CDM
compared with the other Kyoto flexibility mecha-
nisms.
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Rules for the implementation of the CDM are also
still under debate. Key issues here include:

Ä Eligibility, i.e., what kind of projects will be
eligible under the CDM (apart from sequestra-
tion projects).

Ä How to define and assess the sustainability of
CDM projects.

Ä How baselines will be set, that is what to
assume about GHG emissions in the absence
of a project, which in turn determines the
quantity of emission reduction units credited
to the project.

Ä How to deal with leakage (increases in
emissions outside of the project boundary as
a result of a CDM project).

Ä How the international and national institu-
tional and administrative structures should be
designed.

1.3 INDONESIAN PERSPECTIVES

Indonesia, as a tropical archipelagic country with
one of the world's longest coastlines, could expect
to suffer a significant amount of damage as a
result of rising sea levels. Furthermore, global
warming is expected to create unusual patterns of
drought and flood worldwide. These phenomena
constitute potential threats to the majority of the
Indonesian population. Changing climate patterns
are expected to disturb the agricultural sector.
Indonesia's agricultural sector has already been
badly affected by the severity of the El Niño and La
Niña phenomena at the end of 1997 and the
beginning of 1998. Although agriculture is no
longer the largest contributor to GDP, almost half
of all employed Indonesians work in the agricul-
tural sector.

Indonesia thus has a great interest in avoiding
global warming and the climate changes associ-
ated with it. Efforts have been made to reduce the
likeliness of drastic changes in climatic patterns,
although not always in a coordinated way (Gaduh
2000). In common with many developing coun-
tries Indonesia's national priorities are socio-
economic development and the eradication of
poverty; the need to focus on these issues has
been even greater since the 1997/98 economic
crisis. Within this context, reduction of GHG
emissions must not hinder the primary goal of
development. However, the goals of economic
development and reduction of GHG emissions
need not be contradictory, and the CDM can be
one way to reconcile them.

Indonesia's emissions of the major GHGs in 1994,
the last year for which an emissions inventory is
available, amounted to approximately 343 MT of
CO2 equivalent. A further 156 MT of net CO2

emissions were caused by changes in land use,
primarily deforestation. Economic growth is
projected to pick up again, and emissions to
increase, albeit at a lower rate than GDP. For the
CDM, this means there will be significant options
for emission reductions through cleaner develop-
ment.

1.4 PURPOSE OF THE REPORT AND
OUTLINE OF REPORT STRUC-
TURE

The overall objective of the study is to enhance
understanding of the Kyoto Protocol mechanisms,
and in particular the CDM, in Indonesia. This
capacity-building aim has been achieved in the
process of conducting the study, by increasing the
expertise of authors and contributors, and
through transfer of knowledge to stakeholders.
Moreover, this report should become an impor-
tant reference document for policymakers and
stakeholders in the CDM arena in Indonesia.
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Specifically, the study aims to define options and
strategies that will enable Indonesia to maximize
the potential of and benefits from the CDM. The
strategy recommendations developed as a result
of this study, and presented in chapter 6, outline
how Indonesia can strengthen its potential as a
host for CDM projects. These strategy recommen-
dations are based on a solid analysis of relevant
domestic and international factors. The following
issues are explored in detail:

Ä The technical potential for and cost of GHG
emission reduction projects in the energy
sector - chapter 2.

Ä International carbon markets, including
projections of the size of the CDM under
different policy scenarios, and factors affect-
ing Indonesia's share in global CDM - chapter
3.

Ä The institutional setting for CDM implementa-
tion in the context of the emerging interna-
tional regime, including institutions that need
to be created in Indonesia - chapter 4.

Ä A project pipeline, including a review of
Activities Implemented Jointly (AIJ) projects
and discussion of CDM implementation
modalities, as well as ranking of potential
projects- chapter 5.

Ä Strategy recommendations for the CDM in
Indonesia, drawing policy-relevant conclu-
sions from the study - chapter 6.
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In this chapter we look at the technical potential
for and cost of greenhouse gas (GHG) emission
reduction projects in the energy sector in Indone-
sia. Section 2.1 reviews recent GHG emission
profiles and looks at future emission projections.
GHG emissions are broken down both by type of
gas and by sector of the economy from which
GHGs are emitted. Section 2.2 looks at the mar-
ginal abatement cost of reducing GHG emissions
in the energy sector in Indonesia. Several tech-
nologies that have the potential to reduce GHG
emissions are considered. Due to lack of appro-
priate data the transport sector is considered
separately, at the end of the chapter.

2.1. GHG EMISSIONS: PROFILE AND
PROJECTIONS

2.1.1.2.1.1.2.1.1.2.1.1.2.1.1. Macro inventory and projections
of GHG emissions in Indonesia

Between 1990 and 1994 Indonesia’s emissions of
the GHGs carbon dioxide (CO2), methane (CH4),
and nitrous oxide (N2O)  grew at a rate of 1.8
percent per year.  No data are available for other
GHGs.  CO2 accounted for approximately 70
percent of the total emissions, as shown in Figure
2.1.

The energy-demand sectors of the economy (i.e.,
energy industry, industry, transport and residential
and commercial) accounted for approximately 35
- 60 percent of total emissions between 1990 and
1994. The forestry sector was the second largest
contributor, responsible for between 20 and 50
percent of emissions. Agriculture contributed
between 15 and 25 percent. Fluctuations in
emissions during this period were caused prima-
rily by changes in the rate of forest harvesting, as
shown in Figure 2.2.

2.1.1.1. Economic projection

In the decade before the Asian economic crisis,
Indonesia’s economy was growing rapidly. The
crisis resulted in a severe devaluation of the
country’s currency, the Rupiah. By late 1997 the
crisis had spread from the currency market to the
capital markets. Intensification of the crisis during
1998 resulted in widespread company closures,
mass job losses and soaring inflation. In the
period before a new government took office at the
end of 1999, Indonesia was rocked by political,
economic and social instability.

As a result of the events described above
Indonesia’s economy suffered a severe contrac-
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Figure 2-1. Indonesia’s CO2- equivalent emission by gas type
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drop in real GDP growth. By 2012 real GDP growth
is forecast to approach a normal level of about 5 -
6 percent. The leading contributors to economic
recovery are expected to be exports and invest-
ment growth. However, the current political crisis
creates a lot of uncertainty, and these projections
may be overly optimistic.

2.1.1.2. Greenhouse gas emissions projections

Indonesia’s emissions of CO2 and the CO2 equiva-
lent (CO2-e) of CH4 and N2O are forecast to grow
by 2 percent each year over the next two decades
(as shown in Figure 2.3). However, due to the
economic crisis, emission estimates for the period
1995 to 2000 have to be adjusted downwards.

The energy-demand sectors are the major con-
tributors to GHG emissions, and will be respon-
sible for most of the increase in GHG emissions
over the next two decades. The forestry sector is
expected to contribute between 11 and 33
percent of emissions over the period 1995 to 2020,
followed by the agriculture sector, which is
expected to account for 12 percent of total
emissions, as shown in Figure 2.4.

Source: SME-ROI, 1999 (a)
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Year

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

%

8.9

7.2

7.3

7.5

8.2

8.0

4.6

-13.2

+0.3

-0.9

Year

2001

2002

2003

2004

2005

2006

2007

2008

2009

1010

%

0.7

3.0

4.8

5.0

5.0

5.0

5.0

5.2

4.4

4.3

Year

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

%

4.4

5.9

5.2

5.2

5.2

5.3

5.3

5.3

5.4

5.5

Year

2021

2022

2023

2024

2025

2026

2027

2028

2029

%

5.5

5.5

5.5

5.5

5.5

5.6

5.6

5.6

5.6

Table 2.1.   GDP growth in Indonesia

tion in real terms, by 13.2 percent in 1998. How-
ever, recovery is predicted over the coming three
to four year period, between 2002 and 2004
(Economic Intelligence Unit, Indonesia Country
Report, 1999). Actual gross domestic product
(GDP) data up to 1999 and projections of
Indonesia’s GDP growth are presented in Table
2.1, below. GDP growth of 3 percent is projected
for 2002; thereafter, economic recovery is ex-
pected to be smooth. GDP will increase by more
than 4 percent in 2003, and should reach 5
percent by 2004.

By 2010 Indonesia will move from being an oil
exporter to a net oil importer, with a consequent
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Projections of GHG emissions and uptake by the
forestry sector are based on the second scenario
of the Indonesia National Communication For-
estry sectoral report (State Ministry for Environ-
ment, Republic of Indonesia (SME-ROI), 1999 (a)).
The mean annual increment (MAI) of trees of all
species in forest plantations and timber estates is
assumed to be constant. The MAI is defined as the
annual increment of growth of stem/trunk.

The long-term GHG emissions from industrial
processes are calculated using an Indonesia-
specific macro economic model and the IPCC-
1996 guideline. Data come from the production of
the 21 industrial groups.

CH4 emission projections are based on projected
livestock population and average CH4 emission
per animal per year. Livestock population projec-
tions are based on the projected demand for
meat, and average meat productivity of livestock
from 1990 to 2020. Average productivity of live-
stock is projected to grow by 0.3 percent per year.
Demand for meat and fresh milk follows the
population growth, and the fulfillment of demand

comes from cattle, buffaloes, goats, sheep, swine,
and poultry. (ALGAS, 1998).

2.1.2.2.1.2.2.1.2.2.1.2.2.1.2. Inventory and projections of GHG
emissions in Indonesia by eco-
nomic sector

This section of the report takes a more detailed
look at anthropogenic GHG emissions by sector,
including the energy demand sectors, industrial
processes, land-use change, forestry, and agricul-
ture. An in-depth analysis of land-use change,
forestry, and agriculture in relation to the CDM is
being carried out in separate study.

2.1.2.1. Energy demand sectors

The following section looks at both historical and
projected emissions of CO2, CH4, and N2O in the
energy demand sectors. Historical data presented
here are for 1990 and 1994 only; the data come
primarily from Indonesia’s First National Commu-
nication under UNFCCC, but wherever possible,
more recent data are incorporated. The projected
GHG emissions are the output of an energy-use
modeling tool called MARKAL.
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Figure 2-3. Projection of CO2- equivalent emission by gas type
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MARKAL has been used for a number of years by
the Agency for the Assessment and Application of
Technology (BPPT) to analyze data on energy use
in Indonesia. The model establishes the optimal
energy supply solution for Indonesia and calcu-
lates the total cost, based on the energy sources
and technology mix selected. The model also
allows for analysis of future GHG emissions for a
given energy supply scenario. The technology mix
used in the model is based on technology cur-
rently available on the world market. Assumptions
about average GDP growth are as discussed in the
previous section.

Indonesia’s projected primary fuels mix to 2025 is
shown in Figure 2.5. These data are the same as
those presented in the First National Communica-
tion under UNFCCC, and are based on the cheap-
est energy supply combination. Projections of
energy supply by source are presented in Table
2.2.

Major GHG emissions (CO2, N2O, and CH4) are
estimated from the MARKAL model. The method
used is Tier 1 with IPCC default uncontrolled

emission factor. GHG emissions are based on
projections of energy consumption by the energy
demand and energy conversion sectors (power
plants and refineries are excluded from the
industry sector).

Total emissions were estimated at 277 Tg CO2

equivalent in 1995. Emissions are not expected to
increase significantly up to 2005; thereafter a
yearly increase of 4.5 percent is predicted. Emis-
sions will reach 740 Tg by 2025. CO2 will be the
major contributor to Indonesia’s GHG emissions.

a)  Carbon Dioxide (CO2)

Taking a sector-by-sector approach (based on the
IPCC Sectoral or Tier 1 approach), CO2 emissions
from fuel combustion in the energy demand
sectors have been calculated. The energy demand
sectors are: energy industry, industry, transport
and residential and commercial. The energy
industry comprises power (electricity) generation,
refineries, liquid petroleum gas (LPG) plants and
liquid natural gas (LNG) plants. CO2 emissions
from fuel combustion in the energy demand
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sectors in the years 1990, 1994, 1995 and 1998 are
shown in Table 2.3. Note that the 1995 -1998
emissions represent pre-crisis energy consump-
tion. The data are taken from the Draft Energy

 1995           2000 2005  2010    2015       2020             2025       %/year

Industry 1,232.3 1,211.7 1,369.7 1,606.8 2,051.1 2,588.6 3,334.6        3.4

Coal    176.7    197.4    244.8    291.1    415.0    539.4    746.7        4.9

Electricity    203.1    216.4    253.9    334.1    441.9    576.4    725.8        4.3

Natural Gas    400.1    397.0    435.5    502.9    599.9    722.5    899.5        2.7

Refinery Product    312.8    253.7    247.3    248.9    310.4    391.7    499.6        1.6

Biomass    139.7    147.3    188.2    229.8    283.8    358.7    463.0        4.1

Transportation    748.6    753.8    834.0 1,046.4 1,358.2 1,775.7 2,333.6        3.9

CNG&LPG           -        3.2        7.5      17.3      41.2      94.3    147.8      16.6

Electricity        1.0        1.0        1.2        1.5        2.0        2.8        3.8        4.5

Refinery Product    747.6    749.6    825.4 1,027.6 1,315.0 1,678.6 2,182.0        3.6

ResCom 1,359.0 1,417.2 1,505.2 1,600.2 1,707.4 1,816.8 1,951.6        1.2

Biomass    962.6 1,004.9 1,034.9 1,071.5 1,103.1 1,126.4 1,161.7        0.6

Gas (City Gas)        0.6        1.8        2.4       3.2        4.2      10.9      11.0      10.1

Electricity      95.0    121.3    159.2    208.1    281.9    375.3    438.9        5.2

Refinery Product    300.8    289.1    308.6    317.4    318.2    304.2    340.0        0.4

Solar Panel Water Heater        0         0         0         0           0        0        0        0

Solar Home System           -           -           -            -           -            - -        0

Total Consumption 3,339.9 3,382.7 3,708.9 4,253.4 5,116.7 6,181.1 7,619.8        2.8

(PJ/year)
Growth

Rate
Final Energy Supply

Table 2.2. Projected energy supply by source and estimated use by sector

Source: SME-ROI, 1999 (c)

Balance (aggregate government statistics on
energy use) for 1995 to 1998.

It should be noted that residential and commer-
cial (ResCom sector) energy users consumed
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Figure 2.5 Projection of primary energy supply
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more energy than indicated by the figures in Table
2.2. In Indonesia, most of the energy consumed in
the residential and commercial sector is supplied
by biomass (fuel wood and agricultural wastes),
but since CO2 emissions from these fuel types
were listed only as a memo item in the national
GHG inventory, the above table only lists emissions
from non-biomass fuels. The non-biomass fuels
used in the residential and commercial sector
were kerosene, LPG, and natural gas, with more
than 99 percent of CO2 emissions coming from
kerosene, which was mainly used for cooking and
lighting.

Within the energy industry sector the highest CO2

emissions growth rate, between 1990 and 1994,
was in the electricity generation sub-sector.

Indonesia’s projected CO2 emissions, disaggre-
gated by sector, are shown in Table 2.4.

b)  Methane (CH4)

CH4 emissions from the energy sector are the

result of energy combustion and leaks during fuel
exploration and production processes. Emissions
occur because of incomplete combustion of
hydrocarbon in fuel. CH4 emissions from energy
combustion are affected more by temperature in
the demand devices (such as stove, kiln, or boiler)
than by fuel content. Estimates of CH4 emissions,
from both energy combustion and leaks, for the
years 1990 and 1994 and projected emissions for
1995 - 2025 are shown in Table 2.5.

c) Nitrous Oxide (N2O)

N2O emissions from different fuel sources used in
the energy demand sector are shown in Table 2.6.
Actual emission data from 1995 to 2000 are not yet
available. The residential and commercial sector
was responsible for the majority of N2O emissions,
mainly a result of biomass combustion.

2.1.2.2. Industrial processes

Estimates of total GHG emissions (given as CO2

equivalents) as a result of industrial processes are
shown in Table 2.7. Most GHG emissions from

Table 2.3 CO2 Emissions from fuel combustion in energy demand sectors 1990 – 1994
(Ggram)

Industry

Transport

Residential & Commercial

Energy Industry

Total

1990

36,953

34,588

19,555

37,301

128,398

1994

50,014

47,047

22,252

50,702

170,016

1995

50,060

51,160

24,380

NA

NA

1996

51,990

56,920

25,920

NA

NA

1997

52,430

62,590

26,490

NA

NA

Source: for 1990 & 1994: SME-ROI, 1999, for 1995-1998: estimated from energy consumption data in the Draft Energy Balance Indonesia

Sector     2000    2005    2010    2015   2020    2025 (%/year)

Industry     58.18   66.29   73.17   90.88 108.92 141.26    2.4

ResCom     21.05   22.48   23.10   23.17   22.41   24.98    0.4

Transport     54.91   60.92   76.07   98.82 127.96 167.58    3.4

Power Plant     53.69   65.76   90.40 151.93 219.57 275.06    5.1

Energy Industry     39.87   30.44   34.93   26.88   47.54   63.43    1.9

Total   227.70 245.89 297.67 391.68 526.40 672.31    3.3

Growth
 Rate

Total Emission Carbon Dioxide (CO2)

Table 2.4. Projection of total CO2 emissions from energy demand sectors

Source: SME-ROI, 1999 (c)

1998

54,080

62,010

27,190

NA

NA
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industrial processes come from Per Fluorinated
Hydrocarbons (PFCs) in the form of Tetra Fluoride
(CF4); however, to allow for comparison with the
emissions from the other sectors, CO2-e here only
comprise CO2, CH4 & N2O.

Based on the emission coefficient supplied by
IPCC and the production levels of the various
industries, the emissions of CO2, CH4, N2O, and
PFC (CF4 and C2F6) by industry type for the period
1990 - 1995 can be estimated. Future GHG emis-
sions are estimated using the production of the 21
industrial groups presented as the output of the
MACRO Model. MACRO is an input-output model
that is based on macro economic projections.

Table 2.8, below, shows predicted growth rates for
different industries that will produce GHG emis-
sions during the production process.

The estimates of GHG emissions for 1990 and 1995
and projections for 2000 - 2025 are shown in
Tables 2.9 (CO2 only) and 2.10 (CH4, N2O, CF4, C2F6).
Mineral product industries consist of cement,
lime, limestone, dolomite, and soda ash industries.
Chemical industries comprise of the ammonia
and calcium carbide industries and metal product
industries consists of the iron and steel and
aluminum industries.

The projection of GHG emissions (comprising CO2,
CH4, N2O, CF4 and C2F6) from industrial processes
can be estimated as shown in Table 2.10. CO2

  1990   1994   1995  2000    2005     2010    2015   2020    2025

Industry      1.6       2.3       3.3       3.8       6.1       7.3       9.5     13.1     16.7 5.8

Transport      5.6       7.5       7.2       8.9       7.8     12.1   12.77     20.6     22.4 4.0

ResCom  317.4   347.0   333.7   343.1   347.6   365.0 383.42   391.9    424.1 0.8

Energy Industry      0.6       0.8       0.8*     0.7*       0.8*       1.1*       1.8*       2.5*        3.1* 4.8*

Fugitive 1562.6 2038.2 2054.9 2117.3 2338.0 2394.7 2307.5 2238.1 2287.4 0.4

Total 1887.8 2395.7 2399.9 2473.8 2700.3 2780.2 2714.9 2666.2 2753.7 0.5

Growth

Rate

(%)

Projected CH4 Emissions

(Gigagram)

CH4 Emissions
(Gigagram)

Emission Source

Source: SME-ROI, 1999
* : estimated for power generation only, refineries and LNG/LPG plants are not included

Table 2.5. CH4 Emissions from energy demand sectors

1990 1994 1995 2000 2005 2010 2015  2020 2025

Industry 0.15 0.23 0.89 0.90 1.19 1.36 1.78   2.29   3.03 4.2

Transport 0.33 0.44 0.48 0.66 0.81 1.19 2.07   3.16   3.98 7.3

ResCom 4.36 4.77 4.04 4.17 4.30 4.46 4.61   4.69   4.83 0.6

Electricity Generation 0.24 0.28 0.29 0.45 0.36 0.59 0.59   1.04   1.01 4.3

Total 5.08 5.73 5.70 6.18 6.66 7.60 9.05 11.18 12.85 2.8

Growth

Rate

(%)

Projected N2O Emissions

(Gigagram)

N2O Emissions
(Gigagram)

Sectors

Source: SME-ROI, 1999

Table 2.6. N2O Emissions from energy demand sectors
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emissions are anticipated to increase by an
average of 0.76 percent per year between 1990
and 2025. The majority of CO2 emissions still come
from the cement, ammonia, steel, lime, and
aluminum industries.

2.1.2.3. Forestry and land use change

The contribution of forestry and land use change
to total GHG emissions in Indonesia is high and
very variable. The variability is primarily due to
emissions, not sequestration; this reflects the
impact of deforestation, the magnitude of which
has varied greatly over time. In Indonesia’s
National Communications under UNFCCC (SME-
ROI 1999), net annual GHG emissions from this
sector are estimated at between 58 MT and 269
MT of CO2 equivalent.

Due to the complexity of land use and forestry
issues, particularly in the context of decentraliza-
tion, emissions from this sector are extremely
difficult to predict. Existing projections from
earlier studies may not adequately reflect recent
developments and outlooks. The issue of emis-
sions from land use and forestry will be examined
in detail in a separate report.

Table 2.7. Emissions of CO2 and CO2 equivalent from industrial processes

CO2 14,286 19,119 20,028 19,967 20,575 21,386 22,447 23,655 24,939

CH4 as CO2-e        10        11        10          9          9          9          9          9          9

N2O as CO2-e          4          3        11        10        10        11        11        12        13

Total CO2-e 14,300 19,132 20,049 19,986 20,593 21,406 22,467 23,676 24,961

1990 1994 1995 2000 2005 2010 2015 2020 2025

Projected emissions of CO2 and CO2 e (Gigagram)

Emissions of CO2
and CO2 e

(Gigagram)Industries

Source: SME-ROI, 1999 (c)

Growth Rate (%)

 1995 2000 2005 2010 2015 2020 2025

Agriculture     1.2   -4.4  2.9  3.2  3.7  3.9  4.0

Food     3.4   -5.6  2.7  3.8  4.1  4.2  4.2

Textile  -17.1 -22.0  3.4  3.7  5.4  6.3  6.4

Wood    1.9    2.2  3.2  3.4  4.6  5.5  6.0

Paper   -5.1   -1.9  3.2  4.1  4.9  5.1  6.0

Chemical    8.9   -7.9  2.3  6.7  5.9  6.6  7.2

Non Metal  15.7    2.7  4.6  6.0  6.5  6.5  6.5

Machine   -3.2   -0.7  3.9  4.3  4.7  5.4  5.9

Cement   -0.2   -0.7  3.2  4.1  5.1  6.1  7.9

Fertilizer   -0.5   -2.3  1.1  2.0  3.6  4.0  7.3

Iron & Steel -18.9   -0.2  5.1  6.0  6.2  6.0  7.3

Aluminium    3.0   -1.0  5.6  5.3  3.3  3.2  0.1

Industry
Type

Source: SME-ROI, 1999 (c)

Table 2.8. Growth rate by industry type, 1995 - 2025

Mineral Product   8.44   8.44 12.5 12.9 13.4 14.1 15.0 15.9

Chemical Industry   4.88   4.88   5.1   5.1   5.2   5.4   5.6   5.8

Metal Product   0.97   0.97   2.4   2.6   2.8   2.9   3.1   3.3

T o t a l 14.29 14.29 20.0 20.6 21.4 22.4 23.7 24.9

Projected CO2 Emissions
(Teragram)

CO2 Emissions
(Teragram)

Source: SME-ROI, 1999 (c)

Table 2.9. CO2 emissions from industrial Processes by type of industry

1990 1995 2000 2005 2010 2015 2020 2025
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2.1.2.4. Agriculture

The data used in this section are drawn from the
Asia Least Cost Greenhouse Gases Abatement
Strategy (ALGAS) Report (1998). The agricultural
sector is the major source of CH4 emissions in
Indonesia, accounting for more than 60 percent
of the national total.

Most CH4 emissions come from rice production,
which contributes 75 percent of the total CH4

generated by the agricultural sector (2.543 Tg per
year). Livestock account for 23 percent of total
agricultural emissions (0.798 Tg per year); enteric
fermentation is the most important source,

accounting for 94 percent of emissions from
livestock, with the remaining 6 percent coming
from manure. Burning biomass (savannah and
agricultural residue) emits a relatively small
quantity of CH4, accounting for between 0.6 to 0.8
percent of the total agricultural CH4 emissions.

Studies such as ALGAS and National Communica-
tion under UNFCCC only estimate CH4 emissions
coming from rice production and livestock. The
ALGAS report based its projections of future CH4

emissions from Indonesian rice fields on pro-
jected harvest area and figures for CH4 emissions
from rice production in 1990. Projections of CH4

1990 1995 2000 2005 2010 2015 2020 2025

CH4 Emission: 0.46 0.40 0.42 0.42 0.43 0.43 0.44 0.44
carbon black
and methanol

N2O Emission: 0.01 0.12 0.01 0.01 0.01 0.01 0.01 0.01
Nitric acid

CF4 Emission: 0.27 0. 33 0.32 0.37 0.39 0.40 0.40 0.40
Aluminum

C2F6 Emission 0.03 0.03 0.03 0.04 0.04 0.04 0.04 0.04

Table 2.10. CH4, N2O, CF4, C2F6 emissions from industrial processes

Source: SME-ROI, 1999 (c)

CH4, N2O, CF4,
C2F6 Emissions

(Teragram)

Projected CH4, N2O, CF4, C2F6 Emissions
(Teragram)

  1990    1991    1992    1993    1994

Emissions  523,241  610,856  566,821  438,634  559,471

Sequestration -335,103 -354,309 -371,082 -388,575 -403,847

Methane and nitrous
oxide emissions (carbon
dioxide equivalent)     9,596   12,596   11,278     8,075     8,495

Net emissions from land
use change and forestry
(carbon dioxide equivalent) 197,735 269,143 207,017   58,135 164,119

Total national emissions
(in carbon dioxide equivalent) 450,279 547,082 498,278 359,436 479,202

Share of emissions from
land use change and forestry
in total emissions    44%    49%    42%    16%    34%

Table 2.11.  Carbon dioxide emissions from land use change and forestry (Gg)

Source: SME-ROI, 1999 (c)
Net emissions = emissions +sequestration + CH4 +N2O emissions.
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emissions from Indonesian rice fields for the
period 1990 to 2020 are shown in Figure 2.6.

2.1.3. Existing studies on GHG emis-
sions: projections and abatement
costs

During the 1990’s, several studies on GHG emis-
sions were carried out. These studies were,
however, limited, particularly in forecasting GHG
emissions and abatement costs in the Indonesian
energy and forestry sectors. The following section
will review some of these studies and compares
their results.

Figure 2.7 presents the results of selected studies.
A similar trend is shown by all studies. Details of
each study are given in Table 2.12. The different
assumptions and references used in each study
lead to different magnitudes of emission reduc-
tions. The Study on Response Actions Against the
Increasing Emission of CO2 in Indonesia (1993)
shows a less optimistic mitigation scenario for the
future. Both the Environmental Impacts of Energy
Strategies for Indonesia report (1993) and the

Technology Assessment for Energy Related CO2

Reduction Strategies for Indonesia (1995) offer a
more optimistic outlook in respect of emission
reductions. Meanwhile, the study presented in the
First National Communication under UNFCCC
anticipates a moderate CO2 emission trend in the
future. Two of the four mitigation scenarios
discussed in the ALGAS (1997) study are pre-
sented here: promotion of renewable energies
and deregulation by energy pricing mechanism.
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Project Title

Study on the Response Actions Against
the Increasing Emission of CO2 in
Indonesia (1993)

Japan Environment Agency Overseas
Environmental Cooperation Center and
Ministry of State for Population and
Environment.

Environmental Impacts of Energy
Strategies for Indonesia. Final Summary
Report. (1993)

Badan Pengkajian dan Penerapan
Teknologi (BPPT) - Forschungszentrum
Juelich GmbH (KFA).

Technology Assessment for Energy
Related CO2 Reduction Strategies for
Indonesia  (1995)

Badan Pengkajian dan Penerapan
Teknologi (BPPT)-Duetche Gesellschaft
fuer Techniche Zusammenarbeit (GTZ)
GmbH.

Inventory of Greenhouse Gases, Emission
and Sinks in Indonesia. US-EPA:
Indonesia Country Study Program.
(1996).

State Ministry of Environment Republic of
Indonesia. Jakarta,

Report on Asia Least-Cost Greenhouse
Gas Abatement Strategy (ALGAS).
(1997)

Project Report submitted to UNDP, ADB,
and AED.

Economics of Greenhouse Gas
Limitations. Country Study Series.
Indonesia.(1999)

UNEP with Ministry of Environment,
BPPT, and Center for Environmental
Studies of Bogor Agricultural University
(PPLH-IPB).

Indonesia:  The First National Communi-
cation under the United Nations
Framework Convention on Climate
Change. (1999).

State Ministry for Environment. Jakarta.

Purpose

Identify and assess the CO2
emissions from energy activities
and formulate possible response
actions.

Develop environmentally
compatible energy supply
strategies. Study is focuses on
pollutant emissions such SO2, NOx,
VHC, and particulate matter from
primary energy consumption. CO2
emission analysis is only small part
in the study.

Review of inventories of GHG
emission sources and sinks,
estimating the status and future
projection of CO2 emission from
energy sector, and providing
recommendations on a mitigation
strategy for the energy sector.

Establish an inventory of GHGs
produced by different emission
sources (energy, agriculture,
forestry, and livestock).

Develop reliable information on
GHG sources and sinks; identify,
formulate, and evaluate viable GHG
abatement strategies and cost of
emission reduction initiative curves;
and assist in securing the resources
to implement the most cost-
effective GHG abatement options.

Develop a methodology for
analyzing GHG mitigation options in
energy and forestry sectors by
integration of those two sectors
using the MARKAL model.

Prepare Indonesia to meet its
commitment as a Party to the
United Nations Framework. Scope
of the study included estimation of
GHG emissions from energy,
transportation, agriculture, forestry,
public health, coastal resources,
and waste sectors.

Basic assumptions /Key features

CO2 emissions from energy activities were calculated based on energy
demand by sector. Data was obtained from many sources, especially
International Energy Agency (1989-1992), for historical data, and BPPT-KFA
(1993) for energy demand projections. Two cases were considered: minimum
cost case (MCC) and reduced oil use case (ROC), where total CO2 emissions
from the energy sector were assumed to increase by 4.8% per year during the
25 years for the MCC case, and 4.9 percent for the ROC case. In both cases,
the increase in emissions came primarily from power generation, followed by
transportation sector, household sector.

Estimation of CO2 emissions by the energy sector was based on the quantity
and carbon emission factor of the individual energy carriers that make up
total domestic primary energy consumption both for energy uses and non-
energy uses. Energy demand projection in the study was estimated using
MARKAL Model.

In the case of no emissions reduction measures (DNC),  CO2 emissions would
increase at 6.7 percent per year. By applying a strategy of emission reduction
(ERC), CO2 emission growth rate was reduced to 5 percent per year.

In addition to using IPPC Guideline 1994, the study also used the methodology
developed by the Energy Technology Systems Analysis Project of the OECD’s
International Energy Agency (IEA-ETSAP) for analyzing the mitigation of
energy- related GHG emissions in recent years. The methodology for
estimating the cost of curbing anthropogenic CO2 emissions used in this study
was the UNEP-RISO GHG Abatement Costing Studies. The MARKAL model
was used as a guideline for energy database set-up.

The study used a methodology provided by IPCC/OECD Joint Program 1994.
Scope of study included inventory of GHG emissions, especially CO2 and CH4
from agricultural, energy, and forest activities. No further information
available.

Methodology used was IPCC guideline 1995. All of the alternative policy
scenarios result in better performance of the energy sector as compared to
the baseline policy scenario, in that they suppress the level of energy
consumption and they direct the economy to be more energy-efficient. The
alternative policy scenarios provide a better energy mix than the baseline
scenario. Because of substantial improvements in the supply structure, where
the share of the most carbon-emission-intensive fuel can be considerably
suppressed, the GHG emission performance of the energy sector, as
measured by CO2-equivalent emission levels, is also considerably improved by
the application of the alternative policy scenarios.

The application of energy mitigation technologies reduced CO2 emissions by
about 1,947 million tons with an additional discounted system cost of about
5.312 billion US$, suggesting that the mitigation cost in the energy system is
about 2.7 US$ per ton CO2 abated. Further increase in emission reduction
(integrated option) would increase mitigation cost. Reducing baseline
emission by increasing net carbon uptake in the forestry sector by about
777.38 million ton CO2 increased the discounted system cost by about 2.835
billion US$ or equivalent to 1.35 US $ per ton CO2 abated.

IPCC guideline 1994 was used. Projection was made for CO2, CH4, and N2O
from different sources, including energy, forestry, agriculture and waste.
Specifically for GHG emissions from energy sector, projection was estimated
by using two IPCC approaches: Reference Approach and Tier 1. Final energy
supply was projected using the MARKAL Model. From 1995 to 2005, most of
the CO2 emission was contributed by industry. After 2005, the power
generation sector became the biggest contributor of CO2 emission. CH4
emission was mostly released from fugitive sources. The main source of N2O
emission was found to be residential and commercial sectors.

Table 2.12.  Studies on Indonesia’s GHG emissions and abatement costs

No.

1.

2.

1.

3.

4.

5.

6.

7.
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2.2. MARGINAL ABATEMENT COSTS

In this section, the marginal abatement costs of
various GHG mitigation options that could be
applied in Indonesia’s energy sector are esti-
mated. The marginal abatement cost is calculated
by dividing the difference in the generation costs
of two technology options (a base case technol-
ogy and a mitigation technology) by the difference
in GHG (or CO2) emission levels of the same two
technology options. The generation costs (i.e.,
cost per unit of energy generated) are estimated
by taking into consideration the investment costs,
fuel costs, and operation and maintenance costs
involved in implementing a particular technology
option. The GHG emissions associated with the
various technology options are calculated using
IPCC’s GHG Inventory method (1996).

For some of the mitigation options referred to
above, abatement costs have also been calculated
using the MARKAL modeling tool (described
earlier). MARKAL takes a system-wide approach,
and takes into account macro economic param-
eters and the costs associated with using the
mitigation technologies, such as transportation
costs, etc. Comparison of abatement costs
calculated using a baseline and abatement costs
calculated using MARKAL seeks to highlight how
the different approaches affect both CDM project
economy, and the calculation of GHG emission
reductions. One of the major differences results
from the way fuel costs are handled under the
two approaches. Because MARKAL models for the
entire energy system it uses the actual cost of fuel;
conversely project-based calculations (i.e.,
comparing individual technology options with a
base case as described above), use the price of
fuel to the user (i.e., the customer), which means
that fuel subsidies are taken into account in some
cases.  On also could say that the project-based
approach will use market (financial) prices; while
MARKAL model will be looking at the economic
price.  Currently diesel fuel is solid to industries

including PLN at subsidized price of 14.3 US cents/
litre (assume 1 US $ = Rp 9000) and 9 US cents/l
for regular consumers.  On average, electricity is
produced at 6-7 US censt/kWh while it is sold at
subsidized price of 2.6 US censts/kWh.

2.2.1.2.2.1.2.2.1.2.2.1.2.2.1. Project-based abatement costs

The mitigation options/project types considered in
this section were selected from assorted mitiga-
tion technologies that have high potential for
application in Indonesia. The mitigation options
are presented under three headings: energy
supply side options, energy demand side options,
and other mitigation options. The transport sector
is dealt with separately at the end of the chapter,
largely because there is insufficient information on
this sector.  Coal baseline is chosen, as coal power
plants constitute a significant portion of energy
supply in Indonesia.  The average energy mix in
2000 is included to represent an alternative
baseline scenario when national energy mix  is
considered.

Two different base cases are used: base case one
assumes coal as the energy source; base case two
is the average mix of fuel sources and used to
generate electricity technologies in 2000, hereafter
referred to as ‘average energy mix in 2000’.

The first base case uses a coal power plant with
capacity of 600 MW. An investment cost of US
$1470/kW, which is disbursed within 6 years, is
assumed.  Overhead and maintenance (fix and
variable) costs of US$0.002/kWh and fuel costs of
US $0.01/kWh are assumed. These assumptions
result in generation costs of 0.0517 US$/kWh. In
order to calculate the emission factor of the coal
power plant the following assumptions are used:
subituminous coal with a carbon emission factor
of 26.2 kg C/GJ and fraction of carbon oxidized
0.98 is used in the plant; thermal efficiency in the
plant is 37 percent. This results in an emission
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factor of 0.916 kg CO2/kWh. Associated costs for
each mitigation technology are calculated in terms
of unit cost per unit output (US$/kWh).

The second baseline is the ‘average energy mix in
2000’. It is calculated based on projected power
plant capacity in 2000 (30 GW). The breakdown of
power plants by type and contribution to total
energy production is as follows: Biomass Steam
Power Plant - 0.2 percent; Coal Steam Power
Plant- 21.8 percent; Diesel - 32.1 percent; Gas
Combined Cycle - 9.1 percent; Gas Turbine - 11.8
percent; Hydropower - 17.0 percent; Oil Fired - 6.6
percent; and Geothermal - 1.4 percent. The
abatement cost for the system is taken as the
weighted average of each unit’s generation cost.
This results in a generation cost of US$0.0529/kWh
and emission factor of 0.54 kg CO2/kWh.

The introduction of mitigation technologies and
their impacts are considered over the period
between 1995 and 2025, which is divided into six
five-year intervals for the purposes of this study.

As comprehensive and comparable data do not
exist, the costs for all mitigation options that can
be applied in Indonesia have been calculated
using data collected from a range of sources. In
cases where data were unavailable reference data
(i.e., global standard data) were used. The follow-
ing information, largely based on predictions
made using the MARKAL model, underlies esti-
mates of the total CO2 emission reductions that
could be achieved in the energy supply and
demand sectors up to 2025:

1. Co-generation

Currently utilization of co-generation (i.e., cre-
ation of indirect heat by using waste by-prod-
ucts) in industries in Indonesia is very limited. It
is, however, expected that in the future co-
generation practices will increase, particularly in
industries like pulp and paper, textiles and sugar.

A reduction in fuel subsidies will contribute to
increased use of co-generation, as fuel prices
increase. In this exercise two categories of steam
co-generation are treated; steam with tempera-
ture > 450o C (HT: High Temperature co-genera-
tion) and steam with temperature between 130o

C - 200o C (LT: Low Temperature co-generation).
Considering that small- and medium-scale
industries are more numerous than large-scale
industries, and that the investment cost for low
temperature steam (2,218 US$/kW-el) is lower
than that for high temperature steam (4,690 US$/
kW-el) the opportunity for LT steam application
is greater.

According to the MARKAL BPPT-GTZ study
(1995), before the economic crisis co-generation
technology could potentially be applied in 20
percent of all potential demand cases for HT in
Java, and 10 percent outside Java. The co-
generation potential for LT steam was 30 percent
in Java and 15 percent outside Java. In this
exercise, taking the effect of the economic crisis
into account, it is assumed that co-generation
will start in 2005 when it will account for 30 PJ or
10 percent of total indirect heat generation in
Indonesia. By 2025 the figure will rise to 251 PJ or
25 percent. The assumed ratio of HT to LT
application is approximately 2 : 3.

2.  Electric Motors

In 1995 energy consumption by electric motors
was estimated at 118 PJ; by 2025 the energy
consumption is projected to reach 480 PJ. A more
efficient electric motor (electric drive) is intro-
duced in the third period and will account for 50
percent of all electric motors used.

3.  Solar Thermal

It is assumed that solar collectors will replace
conventional heaters used for heating water. A
study carried out by BPPT-GTZ in 1995 predicted
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that, by 2000, 0.81 percent (equivalent to 0.06 PJ)
of total warm water needs would be met by solar
collectors. The figure is forecast to increase
gradually, reaching 6.71 percent (1.8 PJ) by 2025.

4.  Efficient Light Bulbs

Three technology types have been identified: the
standard fluorescent lamp (SFL); the compact
fluorescent lamp (CFL); and the advanced
compact fluorescent lamp (ACFL). Two studies
have analyzed the use of these technologies:  PLN
(State Electricity Company) - Arkonin Engineering
Manggala Pratama, and the BPPT-GTZ study. Both
studies concluded that not all incandescent lamps
would be replaced by efficient light bulbs.

5.  Hydro Power (large and small)

The national potential of mini hydro for power
generation is 0.460 GW, and of large hydro is 75
GW (DGEED 1995). Due to technical and eco-
nomic constraints, not all of the potential can be
realized. It is estimated that 0.03 GW of mini
hydropower would be realized by 2005, increasing
to 0.3 GW by 2025 (i.e., about 65 percent of
potential). For large hydro, the projected figures
are 0.14 GW and 0.42 GW by 2005 and 2025
respectively. Emissions from hydro power plants
are taken as zero.

6.  Gas Combined Cycle and Gas Turbines

Indonesia’s gas reserve is estimated at 112 trillion
cubic feet (TCF). Gas is used domestically and is
also exported to ASEAN countries. Gas combined
cycle (GCC) capacity is expected to increase from
2.44 GW in 1995 to 5.14 GW in 2025 in the base
case scenario. Due to strong competition from
other technology options, it is assumed that
additional capacity from new gas combined cycle
and gas turbines will be 0.1 GW 0.2 GW respec-
tively by the end of the period.

7.  Geothermal Power Plants

The potential of geothermal energy in Indonesia is
estimated at 20.3 GW, comprising reserves (8.7
GW) and unidentified resources (11.6 GW). Out of
the 8.7 GW reserves, only 1.1 GW represent proven
reserves, including those that have been devel-
oped to date, i.e., 0.790 GW (based on Indonesian
Geothermal Association data).

For the purposes of our calculations it has been
assumed that geothermal power plants will be
developed in stages to reach a capacity of 5 GW by
2025. The assumption is based on geothermal
power plant units with a 55 MW capacity. Further-
more, development of geothermal energy in
Indonesia would face strong competition from
energy sources such as gas and oil. The latter
alternatives have the advantage of simpler devel-
opment structures, i.e., only two parties are
involved, project developer and electricity buyer
(i.e., PLN). Development of geothermal power, on
the other hand, would involve three parties:
Pertamina as the steam owner, the project devel-
oper, and the electricity buyer.

Illustrative of the difficulties facing development of
geothermal power in Indonesia are the figures for
expected and realized capacity in 2000: 1.2 GW
and 0.79 GW respectively. Considering the current
situation, the 2005 target of 2.03 GW installed
capacity (API, 2000) is unlikely to be reached.

It is also important to note that geothermal
emissions are site specific. In this calculation, it
is assumed that the GHG emissions from geo-
thermal power are equivalent to 0.100 kg CO2/
kWh.

8.  Biomass Power Plants

Biomass is mostly used to fulfill household
power needs, especially in rural areas. Currently
only a very small fraction of biomass is used for
electricity generation, and this situation is not
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expected to change.

For our analysis it is assumed that no net atmo-
spheric CO2 build-up accrues from using
sustainably grown biomass for power generation;
thus, emission from biomass power plants is
taken as zero.

9.  New Coal Power Plants

Indonesia has a large amount of coal resources,
but maximum utilization is impeded by the fact
that it is not an environmentally benign fuel (coal
emission factor is 26.2 ton CO2/TJ coal). Hence
even though the generation of electricity from coal

is relatively cheap (US$ 0.052/kWh), expansion of
its use will be limited.

10.  Refrigerators

In the base case scenario improved refrigerators
with an assumed efficiency of 1 are used. For
mitigation options, higher efficiency refrigerator
technology is introduced (eff. = 1.54 through
1.98), hi-tech refrigerator technology (eff. =2.38),
compact refrigerator (eff. = 2.78), and compact
panel refrigerator (eff. = 3.65). (BPPT-GTZ, Tech-
nology Assessment for Energy Related CO2

Reduction Strategies for Indonesia, 1995).

Coal steam PP        0           0 126,144     -

Gas Gas Turbin 0.325  0.0089  27.48     6,570     2

Geothermal PP 0.816  0.0280  30.58 258,157 237

Gas Combined Cycle 0.398 -0.0126 -31.62     6,132    2.4

Biomass Steam PP 0.916  0.0413  45.08   43,099   39.5

Hydro PP 0.916 -0.0135 -14.73   18,396   16.9

Mini Hydro 0.916 -0.0126 -13.79     9,855     9.0

Solar Thermal 0.916  0.0859  93.74        500     0.5

Cogeneration LT 0.688 -0.0054   -7.81   41,834   28.8

Cogeneration HT 0.688  0.0257  37.39   27,889   19.2

CO2 reduction
(kg/kWh)

Additional
cost ($/kWh)

Capacity
(GWh)

Total CO2 reduc-
tion (Mill.tons)

Technology option Abatement cost
($/ton CO2)

Note: Generation cost for coal power plant as the base is 0.0517US$/kWh, while its emission factor is 0.916 kg CO2/kWh.

Table 2.13. Abatement cost and potential CO2 emission reductions for energy supply mitigation options, by 2025
Base: coal steam power plant

Coal steam PP    N/A      N/A       N/A 126,144    N/A

Gas Gas Turbin    N/A  0.0077       N/A     6,570    N/A

Geothermal PP 0.540  0.0268    49.64 258,157 139.4

Gas Combined Cycle 0.022 -0.0138       N/A     6,132     0.1

Biomass Steam PP 0.540  0.0401    74.25   43,099   23.3

Hydro PP 0.540 -0.0147       N/A   18,396     9.9

Mini Hydro 0.540 -0.0139       N/A     9,855     5.3

Solar Thermal 0.540  0.0847  156.81        500     0.3

Cogeneration LT 0.312 -0.0066       N/A   41,834    13

Cogeneration HT 0.312  0.0245    78.64   27,889     8.7

CO2 reduction
(kg/kWh)

Additional
cost ($/kWh)

Capacity
(GWh)

Total CO2 reduc-
tion (Mill.tons)

Technology option Abatement cost
($/ton CO2)

Note: Generation cost for energy mix 2000 as the base is 0.0529US$/kWh, while its emission factor is 0.54 kg CO2/kWh.

Table 2.14. Abatement cost and potential CO2 emission reductions for energy supply mitigation options, by 2025 –
Base: Average Energy Mix 2000

*: Note that although the estimated abatement cost for Gas Combined Cycle is negative, but its (estimated) emission reduction potential in the next 25 years is very small, making this option is much
less attractive.
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2.2.1.1. Mitigation of GHGs: energy supply
side options

Using available costing data and the assumptions
detailed above, a variety of options for reducing
CO2 emissions in the energy supply sectors were
reviewed. The cost of each option, and associated
potential emission reductions, are given in Table
2.13 and Table 2.14.

By using the average energy mix in 2000 as the
baseline, potential CO2 emission reduction is
significantly reduced. In many cases the cost of
abatement also changes significantly, depending
on the type of baseline used. While the ‘average
energy mix’ is probably a more realistic baseline,
using it will likely reduce the interest of potential
project promoters and investors.

2.2.1.2. Mitigation of GHGs: energy demand
side options

On the demand side, unique baselines are as-
signed for each technology option. For example,
all refrigerator technologies listed in Table 2.15 are
compared with the current most popular ‘better
efficiency’ refrigerators (electricity consumption
of 324 kWh per year in comparison with conven-
tional refrigerators, with electricity consumption
of 500 kWh per year).

Emission reductions are calculated based on the
electricity saved as a result of using the better

technology option, relative to baseline case.
Additional costs are calculated as the difference in
the investment costs and electricity consumption
costs between the two corresponding technolo-
gies.

To estimate total potential CO2 reduction by 2025,
the capacity assumptions described previously
have been used. Estimates of abatement costs
and potential reductions in CO2 emissions for the
energy demand sectors, relative to each of the two
baselines are presented in Table 2.15.

Additional costs ($/kWh) for all refrigeration
technology options, as seen in the above tables,
are so high that if combined with the relatively
small potential emission reduction, these options
may not be favorable.

On the other hand, new variable speed motors
and fluorescent lamps (both standard and
compact) provide no-regret options.

2.2.1.3. Other potential mitigation activities

This section will review other potential GHG
mitigation options for Indonesia. To construct the
aggregate abatement cost curves, only technolo-
gies about which there is sufficient information
will be considered.

0.0416 0.2036 0.1200 204.08 346.29  10 0.57 0.33

0.0826 0.3224 0.1900 256.22 434.76  12 1.07 0.63

0.1359 0.4072 0.2400 333.59 566.06    3.5 0.39 0.23

0.2366 0.5289 0.3117 447.42 759.21    4 0.59 0.35

-0.0212 0.5390 0.3176  -39.38  -66.81   21 3.14 1.85

-0.0782 2.6179 1.5429  -29.88  -50.70   90 65 39

-0.0002 0.1027 0.0605    -2.06    -3.49 480 13.7 8.1

Improved Refrigerator

Hitch Refrigerator

Compact Refrigerator

Compact Panel Refrigerator

Incandescent to fluorescent (SFL)

Icandescent to CFL

Variable Speed Motor

CO2 reduction
(kg/kWh)

Additional
cost ($/kWh)

Capacity
(PJ)

Total CO2 reduc-
tion (Mill.tons)

Technology option

Abatement cost
($/ton CO2)

Base Av
En.2000

Base Av
En.2000

Base Av
En.2000

Table 2.15. Mitigation cost and potential CO2 emission reductions for energy demand mitigation options, by 2025
Base: Coal and Average Energy Mix 2000
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Energy industry

The sub-sectors of interest here include oil & gas,
coal power plant and advance power plants. The
mitigation options that exist are:

" Improving natural gas distribution and
reduction of gas flaring in oil & gas industry.

" Coal upgrading and capture of coal-bed CH4,
in the coal industry.

" Advanced power plant, geothermal, and
hydropower technologies.

Apart from renewable energy, production pro-
cesses in the energy industry are always associ-
ated with GHG emissions. Future CO2 emissions
would depend on industrial output, structure of
industrial growth, average energy intensity of
specific products, and the fuel mix used in
industry.

a)  Mitigation options in the oil & gas industry

In Indonesia, approximately 5.6 percent of gas
production is still flared, compared to less than 3
percent in industrialized countries. Currently, the
country flares approximately 4.98 billion m3 of gas
per year, roughly equivalent to 1 Mt of CH4 emis-
sions. Utilizing this flared gas as a substitute for
other commercial fuels could reduce CO2 emis-

sions at little or no cost. It is believed that this
substitution technology has been adopted in most
offshore facilities; however, a specific survey
would be needed to establish a more accurate
picture of the number of offshore facilities that
utilize flared gas and how much of the CH4 in the
gas is tapped. The potential for utilizing flared gas
as a source for power remains with the onshore
sites. However, this potential may have to compete
with electricity supplied from nearby grids (PLN’s
network). In general more efficient management
of energy utilization and of the crude distillation
process could result in energy savings of between
3 and 15 percent (STAPPA-ALAPCO, 1999).

Information, including cost data for each mitiga-
tion option in oil and gas fields, is given in Table
2.16.

b) Mitigation options in coal-fired power
plants

Coal upgrading is one of steps in coal preparation.
It is carried out to meet consumer demands and
the recently more stringent environmental stan-
dards. Coal preparation involves a process of
grinding, sizing, and washing. The process needs
to be carefully planned to avoid degrading the
quality of the coal product. Poor coal handling
may cause several environmental problems, such

Sources: ALGAS 1998 and STAPPA-ALAPCO 1999

a) Utilization of flared gas from
natural gas production and
minimize the flaring of associated
gas on offshore oil fields to
enhance energy conservation in
oil and gas industry. The gas can
be fully recovered, processed and
transport for production use as a
fuel.

b) Improving the energy manage-
ment

Annual gas flare
(associated +
non associated)
(billion m3)

4.8

(Indonesia Oil and
Gas Statistics
1993-1998).
Directorate
General of Oil and
Gas).

-

Type of Mitigation Option
Annual CO2
reduction
(million ton)

10.5

n.a

Saving of
Energy Use
(%)

n. a

Estimated
Incremental Cost
of mitigation
(US$/t CO2)

3-15 n.a

Table 2.16. Cost data for GHG mitigation options in oil & gas fields

1.5
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as increasing GHG emissions and the release of
other pollutants. GHG emissions may occur at the
coal plant, during storage and transportation, or
from direct combustion. The mitigation options
that will be discussed here are:

" Capacity increment.

" Process management.

Capacity increment involves increasing coal
preparation capacity and improving coal quality,
which is expected to yield positive impacts both in
terms of cost and the environment. Improved
preparation could also make transportation more
efficient, saving up to of 5 percent of the rail
system volume (Climate Change 1995, IPCC 1996).
However, changes in coal preparation processes
are constrained by regulatory and institutional
barriers, which limit the ability of coal buyers and
sellers to negotiate coal quality and reflect quality
in prices.

Process management involves the use of an
integrated computer control system. Improved
process management could reduce energy
consumption by between 3 and 15 percent
(Climate Change 1995, IPCC 1996).

c) Mitigation options involving coal bed
methane

Indonesian coal mines are open-pit mines and
few options exist in the short term to reduce GHG
emissions. However, in the long run, sequestration
of GHGs in deep coal beds could become a
potential option to mitigate GHG emissions.

d)  Mitigation options in power plants

Large-scale power generation operations that use
fossil fuels have an average power generation
efficiency in the range of 35 to 50 percent. The
efficiency determines the level of GHG emissions.
Improving combustion efficiency or using ad-
vanced technology can increase the overall

efficiency of the power plants. The mitigation
options for power plants are as follows:

" Improving the combustion efficiency or using
advanced technology, such as integrated
gasification combined cycle (IGCC), pressur-
ized fluidized bed combustion (PFBC), fuel
cell, or gas fired combined cycle.

" Fuel switching to low-carbon fossil fuels or
nuclear power, and suppressing emissions.

New technology for improving combustion
efficiency offers a considerable increase in
conversion efficiency. The efficiency of conven-
tional power generation can be increased to more
than 60 percent in the longer term. The use of
combined heat and power production also
increases fuel conversion efficiency, which will
lead to a reduction in the energy input. The cost of
advanced technology is sometimes higher than
the cost of reference technology, but it would
significantly reduce CO2 emissions. Taken as a rule
of thumb, a one (1) percentage point increase in
the efficiency of power generation would result in
a 2.5 percent reduction in CO2 emissions.

CO2 and hydrogen in gas (resulting from gasifica-
tion) are separated in a gasifier, to obtain hydro-
gen for use as fuel. After the separation, the
hydrogen-rich fuel is burned in a combined cycle
to generate electricity. The CO2 emission factor of
the fuel would be less than 15 kg CO2/GJ, com-
pared to 88 kg CO2/GJ for coal. In addition to
improving combustion efficiency, the installation
of new power technologies, in combination with
separation, also has the potential to reduce CO2

emissions.

Based on a demonstration scale, IGCC has an
efficiency of 42 percent with total CO2 emissions
of 800 g CO2/kWh. However, if it is working with
available technology, then IGCC has lower effi-
ciency but captures more CO2, or reduces emis-
sions of CO2. Efficiency is 36 percent, while 75 g
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CO2/kWh are emitted. Electricity production costs
could increase by 30-40 percent, but removal
costs of 19 $/t CO2 would be avoided. The hydro-
gen from gas separation can also be used as a fuel
in fuel cell to generate electricity. Therefore, this
gasifier can be integrated with fuel cell. Rough
estimates show that the reduction potential of an
IGCC plant compared with a pulverized coal
power plant is 0.0615 kg CO2/kWh with additional
cost of 6.7 US$/MWh, resulting in approximately
US$ 100/ton CO2 emissions abated.

Industry

a)  Mitigation options in the pulp & paper
industry

Most pulp and paper industries take advantage of
the combustibility of wood waste, thus, energy
used for production is recovered energy rather
than purchased energy. The energy goes mainly to
the boilers to produce steam. Possible mitigation
options in pulp and paper industry are briefly
discussed below.

Installing a new technology by combining black
liquor gasification with gas turbine co-generation
could replace the traditional recovery boilers,
increasing the energy recovery rate and partially
replacing the steam boiler. The steam can be used
to produce electricity in steam turbine plants with
an estimated overall efficiency of 23 percent.

Alternatively, economizers or preheaters for
boilers operated with a flue gas temperature
greater than 218oC could be used. The potential
energy saved by using the economizers or
preheaters is about 88 MJ per ton of paper
production.

Other options include propagation of the technol-
ogy for paper sludge and solid waste utilization
(energy efficiency). An Indonesian AIJ project is
using this technology. Construction of a pilot
incineration plant was finished in January 2001 at

PT. Fajar Surya Wisesa, a pulp and paper plant
with output capacity of 500,000 tons per year. The
recovered steam will save approximately 9,000
tons of crude oil per year. This energy saving in
turn leads to reductions of approximately 9,000 of
CO2 tons per year, and 3,200 tons of CH4 per year
(which would otherwise be generated from the
land filed solid wastes).

Using co-generation for the combustion of waste
in pulp and paper mills is another option. This
kind of technology is not yet used in Indonesia.

b) Mitigation options in the textile industry

Electricity for the textile industry is supplied from
captive power (diesel oil and fuel oil) and PLN. In
general, textile industry processes comprise
spinning, weaving, dying and printing. The spin-
ning process uses electricity for fiber production.
Then the fiber is woven, dyed, and printed by
using electricity and steam to produce actual
textile fabric. A total of 1.8 - 1.9 GWh electricity is
used to produce 2,100 balls of textile.

The main mitigation options available to the
textile industry are:

" Fuel switching (from captive power to low-
carbon fossil fuels).

" Installation of co-generation systems.

The latter could increase the energy recovery rate
and partially replace the function of the steam
boiler. Steam can be used to produce electricity in
steam turbine plants with an estimated overall
efficiency of 23 percent.

Energy conservation and energy efficiency are not
yet common practices in the textile industry in
Indonesia (Department of Industry and Trade,
Directorate Textile Industry). Only large factories
are willing to undertake such actions. The small
textile plants, which constitute the majority of
textile factories in the country, are usually satisfied
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with their current situation and do not see invest-
ment in energy conservation /energy efficiency,
particularly in the current economic environment,
as urgent. As such, potential to undertake the
activities in the future is significant.

c) Mitigation options in the cement industry

Hydraulic cement, including portland, compound,
and natural cement, is powder formed by heating
limestone, sand, clay, and other materials in a kiln.
Generally two types of cement processing are
used: the wet process (uses slurry of raw materi-
als during grinding and blending), and the dry
process (uses dry materials); the dry process is
more common in Indonesia. The largest energy
consumer in portland cement production is the
kiln. The production of portland cement contrib-
utes CO2 to the atmosphere due to energy use and
the freeing of carbon from the limestone. Mitiga-
tion options in cement industry include:

" Improvements in energy efficiency.

" Changes in product specification.

Improvements in energy efficiency could be
achieved through changes in the kiln process,
such as converting from dry to precalciner
processes. The pre-heater could be coupled with
the precalciner, integrated between the kiln and
the pre-heater. The precalciner is a burner cham-
ber, in which 80 to 90 percent of the calcium

carbonate can be dissociated before entering the
kiln, thus reducing energy consumption by 5 to 10
percent. The addition of a precalciner will gener-
ally increase the capacity of the plant, and reduce
the specific fuel consumption. Overall, a preheater
system can reduce energy consumption, and CO2

emissions by 11 to 15 percent.

Blended cements cause fewer emissions and use
less energy because clinker use is reduced. For
each percent of clinker that is replaced, a corre-
sponding reduction in GHG emissions of approxi-
mately 1 percent will be obtained. The prices are
still lower than the cost of producing clinker,
which is estimated at approximately US$ 30 to 36
per ton in the United States.  The cost of mitigation
options in the cement industry are show in Table
2.17.

d) Mitigation options in the starch/tapioca
industry

The process of making tapioca from cassava is
basically a mechanical process. The tapioca can
be used as raw material in chemical industries to
produce glucose (by hydrolysis process), high
fructose syrup (by isometric process), alcohol,
acetic acid, acetone, nitrate acid, lactate acid,
monosodium glutamate, itaconate, and glycerol.
In the production process both liquid waste
(wastewater) and solid wastes (wet pulp and dry

Fuel Saving (GJ/t) 2.0 n/a 0.4 0.4

Electricity Savings (kWh/t) 9.0 0.0 0.0 0.0

Primary Energy Savings (GJoule/t) 1.9 n/a 0.4 0.4

Annual Operating Cost Savings ($/t) Savings Savings Savings Savings

Capital Cost ($/t of capacity) 133.0 n/a 30.0-40.0 25.0

Specific NOx Emission Reduction (Kg/t) 0.9 n/a 0.2 0.2-0.3

Carbon Emission Reduction (kg CO2/t) 330 n/a 75 75

Improvements in energy
efficiency

Changes in product
specifications

Dry Process
Conversion

Blended
Cement

Multi Stage
Preheater

Precalciner
Technology Option

Source:  Environment 1991b

Table 2.17.  Cost of mitigation options in the cement industry
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pulp) are produced. The total amount of waste
depends on the capacity of the industry, the
chemical characteristics of the materials, and the
technology used in that industry. Mitigation
options in this industry include:

" Utilization of biogas from CH4 reactor in flash
dryer for wet pulp and starch dryer.

" Improved waste management in tapioca
plants.

A tapioca-producing company in Ponorogo, East
Java with a capacity of 200 tones tapioca per day
and inputs of cassava of about 800-1000 tons per
day produces solid waste of 300-350 tons per day.
Waste from the industry results in GHG emissions,
especially CH4, equivalent to 61,635 tons of CO2

per year. Solid waste generates 1,331 tons of CH4

emissions per year; wastewater generates 1,604
tons of CH4 per year. The fuel (heavy oil) used in
starch drying generates 7,467 tons of CO2 emis-
sions per year. Total emissions from this tapioca
mill are equivalent to 69,102 tons of CO2 per year.
It is estimated that waste treatment can reduce
GHG emissions from the tapioca industry.

e) Mitigation option in the sugar industry

Processing sugar cane into sugar involves several
stages. First, the canes are crushed to extract their
juice, which is then screened to extract fiber, soil
and other undesired materials. The juice is then
refined to produce sugar. In Indonesia, three
refining processes are commonly used:

" Defection process to produce raw sugar: the
juice is heated and defecated with lime to free
it juice from impurities.

" Sulphitation process to produce refined
sugar: lime and sulphur are used as the
cleaning materials. The raw juice is mixed with
lime and is later neutralized with sulphur.

" Carbonation process to produce refined

sugar: lime and CO2 are used. CO2 works to
dissolve the excess lime in the form of calcium
carbonate, which in turn absorbs non-sugar
materials. The carbonation process also uses
cokes to evenly spread the temperature
during the firing. The coke requirement is
estimated at 8 to 10 percent of the weight of
lime used.

Evaporation of juice, the crystallizing of the sugar,
and granulating of the crystal sugar follow the
refining process. These processes use steam and
boiler-generated electricity. In general, conven-
tional boilers are still used in sugar factories in
Indonesia. They often have difficulty getting spare-
parts. The boiler is operated manually. Feedback
control systems are not used yet. The boilers used
in sugar factories in Indonesia need to be mod-
ernized to increase factory efficiency.

A modern cane sugar factory, producing raw
sugar and designed for fuel economy (bagasse),
would require 30 kWh of power and 300 kg of
exhaust steam per ton of cane. Under these
conditions 50 percent of the bagasse produced
would be surplus and could be used for electricity
generation. With an efficient medium pressure
bagasse fired boiler and condensing turbo-
alternator one metric ton of bagasse (at 50
percent content) can generate about 450 kWh.
Mitigation options in this industry included the
following:

" Improving boiler design, using low cost, low
GHG emission fuels such as bagasse.

" Utilization of co-generation.

Co-generation will increase the overall (heat)
efficiency of the boiler from 50-60 percent to 80-85
percent. This technology provides steam and
electricity at the same time. High-pressure steam
from a steam generator flows to a backpressure
turbine to generate electricity. Thereafter, medium
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pressure steam coming from the turbine can be
utilized as a source of heat for processing pur-
poses.

f)  Mitigation options in the palm oil industry

Mitigation options in this industry include:

" Direct burning/co-generation.

" Improving waste management.

Fiber and kernel shell are currently the main
sources of energy in the palm oil mill. Their
combustion in boilers produces more than
sufficient energy to meet the oil mill’s energy
demands. Excess energy is used for domestic
needs on the plantation, while surplus shell is
normally used for roof surfacing. Burning of fiber
and shell produces small quantities of boiler ash
and clinker. In Indonesia, a palm oil mill with
capacity of at least 50 ton fresh fruit bunch per
hour could incinerate empty fruit bunches to
generate electricity; output capacity of 10 MW.

Improving waste management may also reduce
GHG emissions. Every ton of oil produced creates
2.5 tons of palm oil mill effluent, which has an
average biochemical oxygen demand (BOD) of
about 25,000 ppm. The BOD level must be re-
duced to below 100 ppm before treated palm oil
mill effluent can be discharged into waterways.
Other by-products from the effluent, including
sludge cake and biogas from anaerobic digestion,
are also treated in treatment plants. If the waste
management system can be improved such
biogas can be recovered from the anaerobic
closed tank digester and used as fuel.

2.2.1.4. Aggregate marginal abatement cost
curve

The technology options listed in Table 2.18 are
those considered to have the best potential for
use in Indonesia. It is important to note that these

figures are not projections or formal estimates
from relevant authorities/institutions. Most
institutions do not have such estimates; many of
them are not yet aware of the potential for GHG
emission reduction or of the CDM. Furthermore,
given the economic and political uncertainties
facing Indonesia at the moment, even if institu-
tions did have full information, it would be difficult
for them to make any useful predictions.

The following data and assumptions underlie the
data in Table 2.18.

" No figures are available in Indonesia on the
cost of using flared gas from natural gas
production;  figures from an Argentinean case
history (Bouille et al, 2000) are used. It is
assumed (based on Indonesia’s Oil and Gas
Statistics 1998, as listed in Table 2.16) that 10
percent of potential flared gas is lost through
leaks, and 50 percent is released on offshore
facilities. As explained previously, it is believed
that the practice of using flared gas as a
substitute for other fuels has been adopted by
some offshore facilities; however, some
potential unused flared gas may still exist on
offshore facilities, but utilization would
depend on the cost of transporting the gas to
sites in need of power and the cost of building
appropriate infrastructure. Therefore, only the
40 percent of unused flared gas onshore can
potentially be used.

" It is assumed that integrated gasification
combined cycle will contribute 0.1GW per
year, starting from 2005 until the end of
period.

" The mitigation cost for waste incineration/fuel
switch in pulp and paper plants is taken from
a Samarkand case (waste incinerator plant/
fuel switch). In Indonesia, an AIJ project in
Bekasi applying a similar technology has
claimed that the activity could potentially
reduce GHG emissions by up to 91,000 tons
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per year. The project believes that the mitiga-
tion option may only be attractive to large
capacity plants. There are 78 pulp and paper
plants in Indonesia (Indonesia Plantation
Statistics, 1997-1999). Only 11 of these have a
capacity of more than 300,000 tons of paper
per year. The potential CO2 emission reduction
figures, given in Table 2.18, are based on the
assumption that five of these 11 pulp and
paper plants, i.e., almost 50 percent of the
total, would take up the technology.

" The mitigation cost for co-generation and
heating system reconstruction in textile
industries is based on a Tashkent case. The
potential CO2 reduction detailed in Table 2.18
is based on the assumption that co-genera-
tion systems with equivalent capacity will be
installed in twenty textile plants over the 20
years, from 2005. The Directory Industry 2000
unfortunately only records the number of
textile plants, but gives no information on their
capacity (thread: 13, weaving: 512, yarn
finishing: 25, textile finishing: 87). Thus uptake
of the technology is assumed to be about 3
percent.

" The cost of mitigation as a result of waste
management in starch plants has been
roughly estimated. A study on the improve-
ment of waste management in starch facto-
ries suggests that emission reductions of

20,000 tons of CO2-equivalent could be
achieved (Ponorogo starch plant). There are
155 starch plants operating in Indonesia.  As in
the textile case no information is available on
the capacities of these plants. It has been
assumed that over the next twenty years 10
plants of roughly similar capacity will apply the
mitigation technology, i.e., 6.5 percent of all
plants.

" Mitigation costs in the palm oil industry are
taken from Klarer (1999). The Indonesia
Plantation Statistics 1997-1999 (2000) record
a total of 198 palm oil mills in Indonesia; 58
mills have a capacity greater than or equal to
50 tons fresh fruit bunch per hour. This
represents a threshold level at which oppor-
tunities for instillation of 10 MW co-genera-
tion plants could be economically explored.
It is assumed that 10 palm oil mills (i.e., 17
percent of the total number of mills) will
adopt the technology over the twenty-year
period starting from 2005.

The marginal abatement costs of the various
technology options outlined above with respect to
the coal baseline are presented in Table 2.19.

Meanwhile, with respect to the average energy
mix in 2000 baseline, the ranking of options
based on cost comparison has only changed
slightly. Coal power plant and gas-gas turbine

Mitigation Technology/Project Type Mitigation cost* CO2 reduction
(US$/ton) MT

Utilisation of flared gas 1.5 84

Integrated gasification combined cycle 100 4.9

Waste incineration/fuel switch in pulp & paper plant 17 7

Co-generation & heating system reconstruction in textile industry 8.6 8

Improved waste management in starch factory 10 4

Boiler improvement in palm oil plant 21.6 14

Table 2.18. Potential of Other Technology for GHG Emission Reduction
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projects no longer appear, as emissions are higher
than the baseline scenario. Gas Combined Cycle
tops the list, replacing SFL technology, as in the
coal baseline (see Table 2.20).

Some mitigation options, such as switching to use
of compact and standard fluorescent lamps, have
negative costs and represent no-regrets options.
However, there are certain barriers to the uptake
of these no-regrets mitigation options. For in-
stance, public awareness on the medium-term
benefits of substituting fluorescent lamps for
incandescent lamps is low. Many are discouraged
by the higher price that they have to pay to change
their bulbs. Hydro developments cannot be
realized due to lack of investments. Small hydro
development faces additional difficulties, includ-
ing remoteness of location, far from PLN’s grid. If

power is meant to supply only the neighboring
community, the development is not usually
commercially attractive.

Energy efficiency initiatives, e.g., the use of new
electric motors and the application of co-genera-
tion in plants/factories, are limited in Indonesia.
Awareness among businesses of the benefits of
implementing energy efficiency is very low. In the
present crisis most industries are struggling to
survive and consider that the initial investment in
energy efficiency initiatives would only add to their
cash flow problems. In general, only large busi-
nesses have pursued energy efficiency initiatives.

It is important to note that more could be added
to the technology options listed in Tables 2.19 and
2.20. Mitigation options such as insulation of
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45.1

93.7

204.1

256.2

333.6

447.4

Table 2.19.   Marginal abatement costs for mitigation options/project types – Baseline: coal

Mitigation option/Project type Total CO2 redcn
(Mio tons)

Abatement cost
($/ton CO2)

Incandescent to fluorescent (SFL)

Gas combined cycle

Incandescent to CFL

Hydro PP

Mini Hydro

Co-generation LT

Variable speed motor

Coal steam PP

Utilization of flared gas

Co-generation & heating system reconstruction in textile industry

Improved waste management in starch factories

Waste incineration/fuel switch in pulp & paper plant

Boiler improvement in palm oil plant

Gas Turbine

Geothermal PP

Co-generation HT

Biomass steam PP

Solar thermal

Integrated gasification combined cycle

Improved refrigerator

Hitch refrigerator

Compact refrigerator

Compact panel refrigerator

0.57
1.07

0.39

0.59

100

17

10
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commercial buildings and replacement of ineffi-
cient air conditioners have not been explored
simply because data and information are almost
non-existent.

Significant uncertainties are involved in estimating
the mitigation costs and potential CO2 emission
reductions associated with the technology
options listed in Table 2.18. A simple sensitivity
analysis has been carried out, therefore, in order
to highlight the magnitude of change to the overall
picture that can result from simple changes in the
assumptions. The sensitivity analyses includes an
optimistic and a pessimistic scenario, as described
in Table 2.21.

In the first scenario (optimistic scenario), all
mitigation costs are reduced by 25 percent. The
potential reduction in CO2 emissions is doubled
for each technology, except pulp and paper and
palm oil plants. In these cases the maximum
possible number of plants implementing the
mitigation technology in the next 20 years is used,
11 and 58 for pulp and paper plants and palm oil
mills respectively.

The second scenario involves a pessimistic
outlook. All mitigation costs are increased by 25
percent and the potential for CO2 emission
reductions is halved for every mitigation option.

Table 2.20. Marginal abatement costs for mitigation options/project types -  Baseline: average energy Mix 2000

Mitigation option/project type Total CO2 Abatement cost
reduction ($/ton CO2)
(Mio tons)

1 Incandescent to fluorescent (SFL)     1.85  -66.8

2 Incandescent to CFL   38.57  -50.7

3 Hydro PP     9.90  -27.2

4 Mini Hydro     5.30  -25.6

5 Co-generation LT   13.03  -21.1

6 Variable speed motor     8.07    -3.5

7 Utilization of flared gas   84.00     1.5

8 Co-generation & heating system reconstruction in textile industry   38.00     8.6

9 Improved waste management in starch factories     4.00   10

10 Waste incineration/fuel switch in pulp & paper plant     7.00   17

11 Boiler improvement in palm oil plant   14.00   21.6

12 Geothermal PP 139.40   49.6

13 Biomass steam PP   23.30   74.2

14 Co-generation HT     8.69   78.6

15 Integrated gasification combined cycle     4.90 100

16 Solar thermal     0.27 156.8

17 Improved refrigerator     0.3 346.3

18 Hitch refrigerator     0.63 434.8

19 Compact refrigerator     0.23 566.1

20 Compact panel refrigerator     0.35 759.2
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The results of the three analyses (normal, optimis-
tic and pessimistic) are presented in Figure 2.8
(coal baseline) and Figure 2.9 (average energy mix
2000 baseline). No refrigeration technologies are
included, due to their extremely high costs.

Varying the number of palm oil mills (item no.13)
using mitigation technology (boiler improvement/
co-generation), for example, changes the shape of
the curve (see Figure 2.8). If all mills with sufficient
capacity to generate 10 MW energy through co-
generation take up the technology then the

potential for reducing CO2

emissions increase five-fold.
Varying mitigation costs by 25
percent does not alter the
basic shape of the curve, but
does result in slight changes
in the order of items on the
abatement cost axis, e.g., for
solar thermal and IGCC (item
no. 18 and 19).

Similar trends to those
observed in Figure 2.8 are
seen in Figure 2.9, which is
based on the average energy
mix in 2000 baseline. How-
ever, gas combined cycle,
which has extremely low

(negative) cost, is not included in this Figure, as its
potential for use is so limited. The most significant
changes to curve shape are caused by changing
assumptions about flared gas (represented by
item no. 7) and palm oil plants.

2.2.2.  2.2.2.  2.2.2.  2.2.2.  2.2.2.  System-wide modeling

The abatement costs for some of the mitigation
options discuss above will be compared with
those obtained from MARKAL.

Source: MARKAL Output. November 24, 2000

Mitigation Technology/Project Type          First scenario Second scenario

(US$/ton) MT (US$/ton) MT

Utilization of flared gas   1.1 126     1.9 42

Integrated gasification combined cycle 75     7.4 125   2.5

Waste incineration/fuel switch in pulp & paper plant 12.8   15  21   3.4

Co-generation & heating system reconstruction in textile industry   6.5 363  11 19.2

Improvement of waste management in starch factory   7.5   18  12.5   2.0

Boiler improvement in palm oil plant 16.2   80  27   6.9

Mitigation
cost

CO2
reduction

Mitigation
cost

CO2
reduction

Table 2.21. Sensitivity analysis for several mitigation technologies
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2.2.2.1.  Base case

The least-cost, or business-as-usual, scenario is
taken as the base case for estimating CO2 emis-
sion levels. In estimating the base case for the
period 1995 to 2025 only conventional technolo-
gies have been used.

During the period 1995 to 2025 total CO2 released
by the entire energy system is estimated to be 12.5
billion tons. The 1995 data are actual data, while
the 2000 data are based on actual data where
possible (for several mitigation options) and on
estimates/ projections.

2.2.2.2. Power generation

Table 2.22 presents the base case technology mix,
including projections for base case power genera-
tion to 2025. This information will be used as a

base for analyzing the impact of various technolo-
gies that aim at reducing emissions. Power
generation capacity in Indonesia is estimated to
increase by just 3 percent per annum from 1995 to
2025, due to the economic crisis. The growth is
largely attributable to the increased capacity of
coal steam power plants and biomass power
plants, which are predicted to increase by almost
8 percent and 9 percent per year, respectively,
during the period.

The capacities of combined cycle power plants
and hydro power plants during the period will
increase by 3 percent and 4 percent per year
respectively. Conversely, the capacities of diesel,
gas steam, oil steam, gas turbine, and oil steam
power plants are expected to decrease, as a result
of the Indonesian Government’s policy supporting
exportable energy conservation. Finally, the
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capacities of mini hydro and geothermal power
plants are predicted to remain constant due to the
high capital costs associated with building new
plants.

To reduce GHG emissions in the power generation
sector, the most promising technology options
are: improving combustion efficiency in power

plants; and fuel switching (fossil to non-fossil
fuel).

2.2.2.3. Industry

Table 2.23 lists technologies used in various
industries that have potential for energy saving
and reducing GHG emissions. The total capacity of

Table 2.22.   Base case projections for power plant capacities (giga watt)

Type of Technology    1995    2000    2005    2010    2015      2020      2025

Indirect Heat Coal   17.87   24.19     46.0    72.01 126.67   254.88   395.33

Indirect Heat Biomass 106.18 127.53 146.58 169.63 206.63   247.26   301.51

Indirect Heat Diesel   13.21     4.14     5.28           -          -            -            -

Indirect Heat FO   17.74   12.88     8.04     6.64     7.27            -            -

Indirect Heat Natural Gas   42.13   58.98   85.94 118.37 165.17   222.95   305.76

Indirect Heat LPG   72.65   47.48   72.58   21.76   43.60       0.68       1.18

Indirect Heat Kerosene     9.03     2.41     3.89           -          -            -            -

Total Indirect Heat 278.81 277.61 368.81 388.41 549.34   725.77 1003.78

Ind. Electric Drive 118.39 129.67 155.13 208.29 279.85   377.31   480.62

Direct Heat Coal     2.93     7.11   12.49     22.3   40.52     74.78   130.41

Direct Heat Biomass     9.32   12.22   16.10   21.33   28.46     38.29     51.98

Direct Heat Diesel     5.44     6.19          -           -          -            -            -

Direct Heat Kerosene     5.06           -          -           -          -            -            -

Direct Heat FO     2.24     2.83     1.69     2.26          -            -            -

Direct Heat Gas   16.87   22.48   32.31   37.65   42.41     34.49       11.2

Direct Heat Coke       0.5     1.01          -           -          -            -            -

Direct Heat LPG       0.5     0.71          -           -          -            -            -

Total Direct Heat   42.86   52.55   62.59   83.54 111.39   147.56   193.59

TOTAL INDUSTRIES 440.06 459.83 586.53 680.24 940.58 1250.64 1677.99

Source: MARKAL Output. November 24, 2000

Table 2.23. Base case projections for industry capacities   (PJ/Year)

Source: MARKAL Output. November 24, 2000
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0.68

55.05

39.71

-

-

8.13

0.87

0.36

5.14

0.03

13.96

0.68

68.88

Type of Technology 1995 2000 2005 2010 2015 2020 2025
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industry (steam and heat production) will in-
crease by about 5 percent per year between 1995
and 2025. Coal boilers will be the predominant
supplier of indirect heat in 2025, with natural gas
and biomass boilers supplying the shortfall.

Several options for mitigation of the CO2 emis-
sions will be analyzed.

2.2.2.4. Household and commercial

Table 2.24 shows the technology mix used in the
household and commercial sector. The type of
technology and fuel used in the household and
commercial sector offers significant opportunities
for reducing GHG emissions. The energy demands
of the household and commercial sector will
increase slightly between 1995 and 2025. In-
creased demand in this sector will result in
increased use of kerosene, LPG and electricity.

Several options for the mitigation of the CO2

emissions will be considered below.

2.2.2.5. Mitigation cases

Costs and CO2 emissions associated with the base
case and the mitigation options are calculated
with the help of the computer model MARKAL.
The base case is calculated first. Then data on the
candidate mitigation technology are input to the
system and the model uses the new data to come
up with the desired electricity output. This new

scenario, the mitigation scenario, will of course
have a different cost and emit a different amount
of CO2. The two cases – base and mitigation - are
then compared to calculate the abatement cost,
assuming CO2 emissions are lower under the
mitigation scenario. This process is repeated for
each mitigation technology. This report analyzes
19 different technologies, listed below (and in
Table 2.25). The technologies are listed in order of
marginal abatement costs, lowest to highest.

Co-generation technology

The assumptions used are the same as those used
to calculate project-based abatement costs, but all
co-generation potential is combined (i.e., co-
generation potential across all industries/sectors).
Adoption of co-generation technology starts in
period three (2005), when its energy-generation
capacity will be 30 PJ or 10 percent of overall
indirect heat capacity (see Table 2.23). Capacity
will reach 251 PJ or 25 percent by 2025.

Advanced motor electric technology

The assumptions used are the same as those used
to calculate project-based abatement costs. The
energy-generation capacity of new motor electric
technology will be 118 PJ in the first period, rising
to about 480 PJ per annum in the final period
(2020 - 2025).

Type of Technology    1995    2000    2005    2010    2015    2020    2025

Standard Refrigerator   17.56   19.69   18.46   13.04     0.86          0          0

Improve Refrigerator     1.43     4.23   10.19   20.65   39.62   44.48   50.94

Total Refrigerator   18.99   23.92   29.65   33.69   40.48   44.48   50.94

Lighting Mix   70.00   73.28   78.83   83.96   85.04   78.59   90.03

Lighting Mix Non Electric 101.14   84.79   71.76   61.83   49.33   35.61   40.81

Commercial indirect heat     7.18     8.45   10.48   13.38   17.45   22.94   26.30

TOTAL Household 197.31 190.44 190.72 192.86 192.30 181.62 208.08

Source: MARKAL Output. November 24, 2000

Table 2.24.  Base case projections for household sector technology. Cooking stove not considered (PJ per year)
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Solar thermal technology

Starting in the second period solar thermal
technology is estimated to be more competitively
priced, but capacity will remain low, at about 0.06
PJ per annum. By 2025 capacity is expected to be
about 1.8 PJ per annum.

Compact fluorescent lamp (CFL) technology

In the future CFL will be more attractive to the
household sector because its price will be com-
petitive compared to the conventional lamp price.
During the second period CLF in the household
and commercial sector is expected to use 5 PJ per
annum. It will reach 90 PJ per annum by 2025. CFL
has very high potential for reducing CO2 emis-
sions. A financial scheme that could reduce the
initial cost of CFL to the consumer would promote
this option.

Improved refrigerator technology

Starting in the third period, improved refrigerator
technology will reduce CO2 emissions. The use
capacity of this option will only be about 5 PJ per
annum but by the end of period this capacity is
expected to more than double.

Hitch refrigerator technology

The hitch refrigerator will be introduced in the
third period and its use will account for 5 PJ per
annum. The use of hitch refrigerator technology
will increase to account for 12 PJ per annum by
the end of the period.

New mini hydro power plants

In the baseline the capacities of mini hydro power
plants are estimated to be constant during their
lifetime. However, if new technology is used, the
capacities of mini hydro power plants will in-
crease every period, from 0.03 GW in the first
period to 0.3 GW in the final period. Total mini

hydro potential is about 460 MW (DGEED,1997),
but some of the potential locations are outside
Java, in areas that have low electricity demand.

New hydro power plant

By the third period hydro power plants will have a
total output capacity of 0.14 GW. This will increase
to 0.42 GW output capacity by 2025.

New gas combined cycle power plant

Total gas combined cycle capacity will increase
over the period. The total output capacity by the
end of the period will be 5 GW. New gas combine
cycle output will be just 0.1 GW per year and this
technology will become available starting in the
third period.

Advanced compact fluorescent lamp (ACFL)
technology

ACFL will become attractive to the household
sector because of its price. During the second
period ACLF use in the household and commer-
cial sectors is expected to account for 5 PJ of
energy consumption per annum. By the end of the
period the figure is 60 PJ.

Compact refrigerator technology

Compact refrigerator technology will be intro-
duced in the fourth period. It will account for 3.45
PJ energy use per annum, with limited gradual
increase in use in the household sector thereafter.

Compact panel refrigerator technology

The compact panel refrigerator is likely to be more
competitive in the fifth period. Energy use will be
constant at about 4 PJ per annum.

New biomass power plant technology

Biomass is considered a clean fuel. However,
biomass power plants are not expected to
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contribute much to energy generation; just 0.18
GW in the third period rising to 1 GW by 2025.

New gas turbine power plant technology

The maximum contribution of the new gas
turbine technology to energy generation will be
just 0.2 GW by 2025.

Geothermal power plant technology

Geothermal potential in Indonesia is estimated at
about 20 GW. Use of geothermal technology will
start in the third period, when energy generation is
expected to be approximately 0.9 GW. Capacity is
expected to reach 5 GW by 2025.

New HSD gas turbine power plant technology

The new HSD gas turbine power plant technology
is not viable if it is compared to gas turbine power
plant technology. In the long run only 0.27 GW of
gas turbine power plant can be proposed.

New coal power plant 600 MW technology

By period three the new coal power plant 600 MW
technology will account for only 2.4 GW of energy
generated. Capacity is not expected to increase
over the remainder of the period.

New coal power plant 400 MW technology

In the first period new coal power plant 400 MW
technology will produce for just only 1.6 GW of
energy. Capacity is estimated to increase to 2.4 GW
by the end of the period.

Standard fluorescent lamp (SFL) technology

This technology will account for 17.7 PJ per
annum of energy use in the second period, rising
to about 21 PJ per annum during the last period
(2020 – 2025).

2.2.2.6. Analysis of output of system-wide
modeling

Table 2.25 and Figure 2.10 present the output of
the MARKAL model run in respect of the base case
and the mitigation cases presented above. It
represents a scenario in which the maximum
reduction in CO2 emissions is achieved at the
minimum additional cost.

Adopting more efficient technologies and substi-
tuting fossil fuels with non fossil fuels leads to
lower CO2 emissions. However, investment costs
for the new efficient technologies are higher that
for conventional technology.

This section discusses certain trends observed in
the modeling output.

Use of motor electric technology could reduce
CO2 emissions by up to 35 MT over the 30-year
period (1995 – 2025), with a marginal economic
gain of US$ 11.4 per ton of CO2. However, this
technology would be dispersed across hundreds
of industries; thus capturing data on emission
reductions would require some kind of pool
mechanism.

Solar thermal technology will only reduce CO2

emissions by 3 MT over the period. Meanwhile,
substituting conventional lamps with CFL and
ACFL offers significant CO2 emission reduction
potential at reasonable cost.

The combined capacity of gas turbine and gas
combine cycle with improved combustion
efficiency would lead to reductions in total CO2

release.

Additional new coal power plants will increase the
total capacity of coal steam power plants almost
ten-fold over the 30-year period. However, new
coal power plants will increase the system costs,
although they are still cheaper than binary geo-
thermal, new hydro and new biomass options.
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When the results obtained using the project-
based approach are compared with the results
obtained from the MARKAL model, abatement
costs for almost all technology options (with the
exception of fluorescent lamp technology, gas
combined cycle, and hydro plants) appear higher
under the project-based approach. This is be-
cause the effects of fuel subsidies are counted in
the project-based approach. Project-based
calculations are therefore less likely to be attrac-
tive to investors.

The differences in abatement costs between the
project-based approach and MARKAL are gener-
ally quite significant. The project-based approach
always compares mitigation options with the cost
of using coal or the average energy mix. However,
MARKAL only looks at the relative differences
between system configuration costs – and

emission reductions - under different sets of
assumptions.

A specific example of the difference between
project-based and MARKAL calculations is pro-
vided by refrigeration technology. Potential
reduction of GHG emissions, as a result of using
improved refrigeration technology, is higher
according to MARKAL. This is because MARKAL
considers the system wide impacts of any change
and calculates emission reductions based on
cumulative changes in the system. The project-
based approach only takes into account the
emission reductions that come from energy
saving due to improved refrigerator efficiency.

A baseline that could be more realistic for any type
of GHG emission reducing activity would be a
baseline that represents the economic of a certain
area boundary where the effect of having a CDM

Case

Base*)     0            0         -

Co-generation   61 -3,939.0  -64.6

New Motor Electric   35    -398.8  -11.4

Solar Thermal     3      -34.0  -11.3

CFL 198    -571.4    -2.9

Improved Refrigerator   13        -8.0    -0.6

Hitch Refrigerator   16        -6.6    -0.4

New Mini Hydro P.P   29         6.0     0.2

New Hydro P.P   34       72.2     2.1

New Gas C.Cycle P.P     7       19.0     2.7

ACFL   81     224.5     2.8

Compact Refrigerator   10       47.1     4.7

Compact Panel Refrigerator     8       48.9     6.1

New Biomass P.P     9       62.3     6.9

New Gas Turbine P.P     4       29.4     7.4

Geothermal 370  4,429.0   12.0

New HSD Gas Turbine     4     212.4   53.1

New Coal Power Plant 600 MW     9     349.2   87.3

New Coal Power Plant 400 MW   11  1,512.0 137.5

SFL     7  1,088.0 155.4

The Total of CO2
Reduction

MT

Additional Total
Cost
10^6 US $ 95

Marginal
Abatement Cost
US $ 95/Ton

*) Total Cost and Total Emission of Baseline Indonesia’s Energy System
Source: Output MARKAL Model. November 24, 2000

Table 2.25.   Marginal abatement cost for several cases (system-wide)
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activity would prevail at a certain period of time.
For a biomass power plant to be built in an area
where electricity is generated and distributed
through an interconnection system, the most
suitable baseline emission would be the weighted
carbon emission factor of the energy carriers in
the system. This baseline would then need to be
adjusted if, in the next five years, a new gas power
plant is introduced into the system

2.2.3. Transport sector

Approximately 80 per cent of GHG emissions from
the transport sector are CO2 emissions, released
from burning fuel. The remainder comes from
chlorofluorocarbon (CFC) used in vehicle fabrica-
tion and from air conditioning. A number of
measures could be introduced to reduce CO2

emissions from this sector, such as promoting

Note:

1: Co-generation 8. New Mini Hydro 15: New Gas Turbine
2: Motor Electric 9: New Hydro 16: Geothermal
3: Solar Thermal 10: Gas Combined Cycle 17: New HSD Gas Turbine
4: CF Lamp 11: ACFL Lamp 19: New Coal PP 400 MW
5: Advanced Refrigerator 12: Compact Refrigerator 18: New Coal PP600 MW
6: Hitech Refrigerator 13: Compact Panel Refrigerator 20: SFL Lamp
7: Base 14: New Biomass
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Figure 2. 10.   System-wide marginal abatement cost curve

more efficient modes of transport, fuel switching
to low- or no-carbon fuels, and improving trans-
portation management. The most effective way to
reduce CO2 emissions from this sector is by
integrating these measures with government
regulations.

Vehicle speed has a significant effect on fuel
consumption. The lowest fuel use per kilometer
(therefore the lowest CO2 emissions per kilome-
ter) occurs in a speed range of 56 to 72 kilometers
(km) per hour. Traveling at 104 km per hour
typically results in 20 to 25 percent more CO2

emissions per km than traveling at 88 km per hour.
Traveling at 120 km per hour results in about 50
percent more emissions. While a speed lower
than 56 km per hour is often the resulting of traffic
congestion, low speeds also cause higher emis-
sions.
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Some possible mitigation initiatives include:

1) Use of turbo changer for diesel and gasoline
motor vehicles. A turbo charger would
increase combustion efficiency by around 10
to 15 percent and possibly reduce the fuel use
about 8 – 10 percent.

2) In vehicles, the use of non-oil such as ethanol,
CNG and LPG, to substitute for the current fuel
might not significantly reduce the use of
commercial fuel such as gasoline and diesel
oil, but would reduce CO2 and CH4 in the
exhaust gas.  The possible effect of incom-
plete combustion should also be considered
carefully.

3) Improved vehicle technology, for example use
of electric and fuel cell technology.

4) Promoting mass transport. Reliable mass
transport options could reduce the use of oil
by up to 30 percent compared with a system
based on private cars and buses.

5) Fuel switching. Switching from oil based
products, such as gasoline and diesel, to
alternatives. Indonesia has a program to
switch from oil products compressed natural
gas and liquid petroleum gas for taxis, buses
and private cars.

The government of Indonesia, through the
Department of Transport, has been actively
engaged in GHG emission reduction activities in
the transport sector. These include:
" Promotion of a Mass Rapid Transport system

(particularly for the Jakarta area, where the
scheme is currently at the study stage).

" Improving railways and increasing double
tracking.

" A system of inspection and maintenance for
private vehicles (Jakarta authority in collabora-
tion with Swiss Contact, a non-governmental
funding agency).

Very little data on these schemes are available.
Despite the fact that Mass Rapid Transport has

high potential for GHG mitigation, no detailed data
on this technology exists in Indonesia.

According to the MARKAL projections refined fuel
products, such as gasoline and diesel remain the
predominated fuel sources for the transport
sector over the next 25 years, although substitu-
tion to LPG and CNG will also be considered in the
future. In the context of CO2 emission reductions,
a MARKAL simulation run on very limited data (car
efficiency improvements) reveals that a no-regrets
option would be to improve the efficiency of
trucks and buses that use gasoline and diesel fuel,
and car that uses gasoline. Considering the
significant potential for GHG emission reductions
in the transport sector, a further, more detailed,
study on mitigation in this sector should be
undertaken.
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The magnitude of the CDM as a means for meet-
ing Kyoto Protocol commitments will be influ-
enced by a number of factors. These include the
potential for and cost of emission offsets from the
CDM relative to abatement in Annex B countries,
as well as the outcome of current negotiations on
CDM and Kyoto Protocol implementation rules.
International market factors will also influence the
potential size of the CDM in Indonesia.

This chapter provides an introduction to and
overview of key parameters of the global carbon
market under the Kyoto Protocol, including
prices, trade volumes of emission credits, and
revenue from CDM projects. Indonesia’s position
in the global CDM market is examined in the
second part of the chapter. This is followed by a
review of the main issues in the ongoing interna-
tional negotiations on implementation of the
Kyoto Protocol, with estimates of their effect on
the CDM as a whole, and the CDM in Indonesia in
particular.

Throughout the chapter, a dedicated model of the
CDM within the global carbon trade is used for
quantitative analysis.

3.1 ESTIMATING THE SIZE OF THE
CDM

The size of the CDM, in terms of both volume of
emission offsets and financial revenue, will
depend on:

" The total emission reductions required to
meet the Kyoto Protocol targets.

" The comparative costs of achieving emission
reductions under the different options
provided for by the Protocol (domestic
reduction of emissions, emissions trading,
Joint Implementation (JI) and the CDM).

3.1.1 The modeling tool

In order to analyze the impacts that different
policy scenarios and implementation rules would
have on the CDM in Indonesia, a dedicated
computer simulation model has been developed,
the PET (Pelangi’s Emissions Trading) model – see
appendix to this chapter for details.1

PET is a quantitative model of the implementation
of the Kyoto Protocol. It uses information on
emission reduction activities in Annex B countries,
emission offsets achieved in developing countries
as a result of the CDM, and the global market for
carbon credits. PET allows for comparative
analysis of the impacts of different policy sce-
narios and implementation rules on the CDM,
including key policy issues in the current negotia-
tions.

The model provides a purely financial analysis of
the emission reductions and carbon trade. Issues
of economic relevance that the model can not

shed light on include impacts on commodity
markets, on primary factor payments, and on
investment.2  The PET model does not take
account of positive or negative externalities
associated with abatement activities, or of envi-
ronmental or social impacts of emission reduction
projects.

The PET model is essentially a static supply/
demand model for a single commodity: carbon
emission credits. It is assumed that these credits
will be traded in a perfect international market, so
that there is a single global price for emission
credits, including those resulting from CDM
projects. Emission credits may be created either
as a result of domestic abatement actions in
Annex B countries, i.e., where countries do not
‘spend’ their entire emissions quota; or through
emission reductions resulting from CDM projects
in non-Annex B countries.
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The model is based on data for carbon dioxide
(CO2) emissions from combustion. In its standard
version it also includes data on emissions from
gas flaring in developing countries. Using flared
gas to produce energy is likely to provide relatively
high volumes of emission offsets at low cost in a
number of developing countries. PET modeling
also includes a limited amount of no-regrets
options (i.e., actions that reduce GHG emissions
but that are also desirable and beneficial for other
reasons) for reducing emissions under the CDM.3

Sink projects (carbon sequestration) are not
included in the standard version. A separate
report on sequestration options in Indonesia will
address these issues.

The main parameters used in the standard
modeling scenario are as follows:

Emission reductions in non-Annex B countries
under the CDM4

" Emission reductions in the energy sector:
country specific, range between 3.5 and 12
percent of business-as-usual emissions at a
credit price of $2/tCO2.

" Reduction in emissions from gas flaring:
around 40 percent of most recent emissions
at a credit price of $1.50/tCO2.

" No-regrets CDM projects: 1.5 percent of
projected business-as-usual emissions at
2010.

" No sink projects.

Transaction costs5

" $0.82/tCO2 ($3/tC) for CDM projects

" $0.55/tCO2 ($2/tC) for JI projects (i.e., sales of
emission credits from emission reductions in
countries undergoing the process of transi-
tion to a market economy, including Russia

and Eastern Europe)

" A nominal amount of 0.027/tCO2 (0.1$/tC) for
sales of assigned amounts units (assigned
amounts units or AAUs, commonly referred to
as ‘hot air’).

Taxation

" Adaptation levy (CDM tax): 2 percent of the
proceeds from certified project activities

3.1.2 Emissions reductions required to
meet the Kyoto Protocol commit-
ments

The emission reductions required of Annex B
countries under the Kyoto Protocol are defined as
the difference between business-as-usual emis-
sions and the maximum emission levels specified
in the Protocol. Annex B countries can meet their
emission reduction obligations through a combi-
nation of the following actions:

" Domestic action to reduce emissions.

" Buying emission credits from other Annex B
countries, as allowed for under the emissions
trading and JI flexibility mechanisms (i.e.,
ERUs/AAUs)

" Buying emission credits (CERs – Certified
Emission Reductions)6  that result from CDM
projects.

The United States is projected to account for
between half and two thirds of the total emission
reductions required under the Kyoto Protocol.
This is both because it is the largest emitter of
greenhouse gases (GHGs) and because its emis-
sions have increased steadily since 1990 and are
expected to keep increasing. Implementing the
Kyoto Protocol without the United States has
important implications for the CDM. In the ab-
sence of the United States as a potential buyer
aggregate demand for emissions credits would be
significantly lower.
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In some countries, emissions are predicted to stay
below Kyoto target levels even if no action is taken
to reduce emissions. This is the case in most
economies in transition (EIT) countries, such as
Russia, the Ukraine and a number of Eastern
European countries. In these cases, the difference
between business-as-usual emissions and Kyoto
targets is termed ‘hot air’. It may be possible to sell
hot air (as AAUs) under emissions trading, de-
pending on the implementation rules agreed
upon in current negotiations. Hot air will be an
important determinant of aggregate demand for
emission credits, and therefore the CDM.

Estimating the quantity of hot air is difficult, as
there is considerable uncertainty about future
economic developments in Russia and the
Ukraine. Consequently figures vary significantly.
However, it is reasonable to assume that there will
be a large amount of hot air emission credits from
EIT countries. 7

Table 3.1 lists estimates of the emission reductions
required by the various Annex B Parties by 2010.
Three different information sources are used:

USDoE forecasts for emissions from the energy
sector (which are also used in PET); a compilation
of the projections contained in National Commu-

nications submitted to the UNFCCC (Zhang); and
baselines from a general equilibrium model
(GTEM).

Figures for the required emission reductions are
relatively low in both the USDoE energy projec-
tions and the National Communications projec-
tions, compared with the GTEM modeling projec-
tions. This is partly due to a difference in the
modeling approach.8  The USDoE data are consid-
ered most appropriate for the purpose of this
study, and are thus used as the principal set of
projections of global emissions and reduction
requirements.

3.1.3 CDM in the context of domestic
action, emissions trading and hot
air

3.1.3.1 Sources of emission credits and fungi-
bility between mechanisms

The Kyoto Protocol defines three different kinds of
GHG emission credit units for the purposes of
international transfer and acquisitions: AAUs
(from emissions trading), ERUs (from joint

implementation projects) and CERs
from CDM projects. It is anticipated
that these three units will be treated
as one commodity and therefore be
interchangeable (fungible) in
emissions trading.

While some countries (e.g., Poland,
Chile and Republic of Korea)
support the principle of fungibility
others (e.g., China, India and Saudi
Arabia) reject it. It can be argued
that the characteristics of the three
unit types (as laid out in Table 3.2)
are not the same, and thus they

cannot be treated as an homogenous commodity
in the secondary market. For example, both joint
implementation (JI) and CDM are project-based
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mechanisms where the unit types (ERUs and
CERs respectively) are based on actual reductions
in GHG emissions. However, emissions trading
involves trading between Annex B Parties in AAUs.
Furthermore, the CDM places no legally binding
emission reduction commitments on host Parties,
whereas under JI both the cooperating Parties are

subject to legally binding emission reduction
commitments (Stewart et al., 1999).  Furthermore,
different levels of risk are attached to CDM, JI and
emissions trading and it can be argued that these
differences should be taken into account before
making the three unit types comparable and
totally fungible.

United States

European Union/Western Europe

Japan

Other OECD Annex I a

Russia and Eastern Europe (hot air)

Aggregate Annex I – excluding hot air

Aggregate Annex I – with hot air

PET using USDoE
energy sector

forecast a

Zhang (compila-
tion of National

Communications
projections) b

GTEM (CGE model
reference case) c

Table 3.1  Required emission reductions, relative to business-as-usual in 2010

MT CO2/year

1,962

572

271

257

-1,166

3,062

1,896

1,555

106

260

220

-235

2,141

1,907

2,490

550

290

425

-1,074

3,755

2,680

a Forecast CO2 emissions from the energy sector. Source: US Department of Energy (2000). This data is used in PET (Pelangi’s Emissions Trading model),
used for modelling issues under negotiation and Indonesia’s share in the CDM.

b Projected emissions of all greenhouse gases based principally on national projections submitted to the UNFCCC — see Zhang (1999). Data source: CERT
model, scenario 5, see Grütter (2000).

c Projected emissions of CO2, methane and nitrous oxide from ABARE’s general equilibrium model – see Polidano et al. (2000). Data source: CERT model,
scenario 9; see Grütter (2000).

d ‘Other OECD Annex B’ grouping includes Canada, Australia and New Zealand; as well as Norway and Switzerland except for the US Department of
Energy (USDoE) data, where they are part of the ‘Western Europe’ region.

None of these projections include sinks.

Emission Trading (ET)

Allowance trading (AAUs)

Quota based

Banking possible in commitment
period

Applicable 2008-2012

Includes sinks

Compliance of host Party required for
trade

Trade between Parties with emission
limits

Joint Implementation (JI)

Credit Trading (ERUs)

Project based

No banking specified -possible
only during commitment period

Applicable 2008-2012

Includes sinks

Compliance of host Party
required for credit transfer

Trade between Parties with
emission limits

Clean Development Mechanism (CDM)

Credit Trading (CER)

Project based

Banking possible from 2000

Early start - 2000

Sinks not mentioned

Not applicable

At least one Party not required to have
emission commitments

Table 3.2   Characteristics of Kyoto flexibility mechanisms (ET, JI and CDM)

Source: Stewart et al. (1999)

MT CO2/year MT CO2/year
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It has been argued that both host and
investing countries should be able to share
the emission credits resulting from the CDM
projects. This would mean that non-Annex B
Parties would be able to participate in the
global carbon market.

The analysis conducted in this chapter
assumes full fungibility, i.e., emission credits
from emissions trading, JI and the CDM can
be used interchangeable to meet a country’s
Kyoto Protocol commitments. From this
assumption, it follows that there will be a
common international market price for
emission credits (the ‘quota price’). Furthermore,
JI activities are included under Annex B emissions
trading, as there is no in-principle difference
between the two for the purpose of analysis of the
CDM.

3.1.3.2 Share of the CDM and other Kyoto
Protocol mechanisms

CDM projects may be in direct competition with
emission reduction projects and policies in Annex
B countries. If full fungibility and unrestricted
trading are assumed, the lowest cost abatement
options would be taken up, irrespective of where
they are located.

Climate policy models estimate that emission
credits from CDM projects will be used to meet up
to 30 - 60 percent of total emission reductions
required under Kyoto, if trading is not restricted.
The remainder will come from hot air and from
abatement actions in Annex B countries (abate-
ment in Annex B includes both in-country domes-
tic action and JI projects, see Figure 3.2 and Table
3.3).

In this analysis, the CDM’s share of the carbon
trade market depends on the relative cost of
achieving abatement in developing countries,
compared with Annex B countries. The lower the

cost at which emissions reductions can be
achieved in non-Annex B countries, relative to
Annex B countries, the greater the share of the
carbon market the CDM will hold. The low-cost
emission credits resulting from hot air will also
affect the competitiveness of emission credits
produced by CDM projects.

Emission credits sold by one Annex B country to
another may come from either hot air or from an
actual reduction in emissions relative to business-
as-usual. The net sellers of emission credits
among Annex B countries are expected to be EIT
countries. All other Annex B countries are envis-
aged as net buyers in this analysis. Emission
credits derived from actual emission reductions in
Annex B countries are estimated to account for
approximately 15 – 25 percent of all tradable
emission credits. Between 10 – 40 percent of total
emission credits are expected to come from hot
air, if it is fully tradable; the wide variation in
estimates reflects widely diverging projections of
the quantity of hot air.

The greater the amount of hot air credits available
for sale, the smaller the proportion of total emis-
sion reduction commitments that will be met
using emission credits derived from CDM projects.
Therefore, EIT countries as net sellers are in direct
competition with developing countries for a share

Fig 3.2   Share of mechanisms

Source: PET modelling.

 

CDM
39%

Domestic
abatement in net
buying countries
17%

Annex I East
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emission
reduction
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in the carbon market. Hot air will tend to
be used first, as there is no cost involved
in creating emission credits. This will tend
to reduce prices achieved for all emission
credits, including CERs. It is therefore in
the interest of developing countries that
the sale of hot air be limited.

3.1.4 CDM volume, prices and
revenue

Estimates of the volume of CO2 that will
be traded under the CDM range between
400 and 3,000 MT of CO2 per year, or
between 2 and 15 GT of CO2 over the full first
commitment period (2008 – 2012). Recent price
estimates range from 1.75 $/tCO2 to as high as 10
$/tCO2, which would result in CDM revenue of
between $ 3 billion and $ 150 billion over the first
commitment period.9  The analysis here estimates
the size of global CDM at just under 1,200 MT CO2

per year, at a price of 1.83 $/tCO2, yielding total
after-tax revenue of $ 10.6 billion over the first
commitment period.

The way the model used in this analysis has been
calibrated leads to price estimates, and therefore
revenue estimates, that are at the lower end of the

range. There are two main reasons for this: one, a
certain amount of no-regrets options and low cost
options, resulting from a emission reductions
associated with gas flaring, are taken into ac-
count; two, the estimates of hot air used in this
analysis are comparatively high. Such conservative
assumptions in respect of potential revenue from
the CDM appear justified in light of the fact that
carbon credit price estimates have generally been
revised downward over time. Increasing flexibility
in implementation of the Kyoto Protocol, and
regulatory emission reduction programs, as
implemented in the European Union, tend to
reduce prices in a future carbon market.

CDM

Domestic abatement in countries that
are net buyers of ERUs, AAUs and CERs
(Annex B OECD countries)

Sales of ERUs/AAUs from emission
reductions (by EIT countries)

Sales of AAUs from hot air (by EIT
countries)

Total

39%

17%

6%

38%

100%

PET (baseline:
USDoE, MACs:
MIT and own)

Zhang (baseline:
National Communi-
cations, MACs: MIT)

50%

25%

13%

11%

100%

GTEM

47%

14%

11%

29%

100%

Table 3.3 Share of mechanisms (domestic action, emissions trading and the CDM) in meeting
Annex B Kyoto Protocol commitments

Sources: see table 3.1.
PET modelling, standard scenario: No sinks included; hot air fully traded; no trade restrictions; CDM levy for adaptation fund 2%.

emission reductions associated with gas flaring’

PET
(standard
scenario)

Zhang GTEM Review of 10
studies

(Vrolijk 2000)

CDM sales (MT
CO2 per year)

International
quota price
($US/t CO2)

Total CDM
revenue over first
commitment
period ($US
billion)

1,184 1,067 1,742 378 - 2948

  1.83   2.66   5.24 1.75 – 10

  10.6   13.9   44.7 3.3 - 146

Table 3.4    CDM volume, prices and revenue

Sources: see table 3.1.
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So far, existing speculative carbon trades have
been effected at around 0.30 and 0.80 $/tCO2 (1-3
$/tC, see NSS Program 2000). The relatively low
prices reflect several factors:

# Uncertainty about the entry into force of the
Kyoto Protocol.

# The relatively cheap options for abatement
action are being utilized first.

# The variable quality of the credits – many of
which would clearly not satisfy Kyoto rules.

Prices for emission reduction units in high-quality
programs like the Prototype Carbon Fund (PCF)
and the Dutch ERUPT program (JI only) are much
higher, at around 5 $/tCO2 (PCF) and 8 $/tCO2

(ERUPT) respectively. The higher prices reflect the
relatively high outlay on capacity building in these
projects, which in turn reflects the, currently,
limited institutional capacity for CDM project
implementation. Recent ‘best guess’ estimates
have put the world market price for ‘Kyoto-proof ’
carbon credits at around 2-3 $/tCO2, assuming the
Protocol is implemented with the participation of
the United States.

Global supply of and demand for emission credits
as a function of quota prices is plotted in Figure
3.3.  The Annex B demand curve has been derived
from data on the magnitude of emission reduc-
tions required by Annex B OECD countries (the
net buyers of credits) in order to meet their Kyoto
commitments and data on the cost of domestic
action in these countries. The supply of CERs
reflects the collective marginal abatement cost
(MAC) curves of developing countries (no-regrets
potential, transaction costs and adaptation tax
included). Sale of emission credits by Annex B EIT
countries will depend on the amount of hot air
available (horizontal part of the supply curve), as
well as the cost of effecting actual emission
reductions in these countries. The aggregate
supply is simply the addition of supply from both

the CDM and Annex B net sellers at any given
price.10

3.1.5 Global distribution of CDM

In an analysis based on relative marginal abate-
ment costs,  distribution of the CDM between
countries and regions depends on the relative
availability and cost of emission reduction options.

Supply-side fuel efficiency and fuel switching
projects, particularly in the area of electricity
generation, tend to offer the largest abatement
potential in the energy sector (Austin and Faeth
1999); in many cases these options also involve
relatively low emission reduction costs per unit.
Projects that increase the efficiency of fossil fuel
extraction and distribution (e.g. reduction of gas
flaring, reduction of transport losses) are also
usually cheap and generate high volumes of
emission reduction units. Energy efficiency
projects on the demand side can be very cheap,
but generally the potential is smaller than for
supply side options.

Countries that rely heavily on coal for their energy
needs and/or countries where the major energy
users (e.g. power plants, heavy industry) are
relatively inefficient tend to have the greatest

Figure 3.3  The global market for emission credits:
Supply from the CDM and EIT countries, and
derived demand by Annex B buyers

Source: PET model calibration (see appendix).
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potential for large and cheap CDM projects, if they
have access to low-carbon alternatives such as
natural gas or hydro power. Countries with high
levels of emissions from oil and gas production
also tend to have significant low-cost emission
reduction potential. In the absence of any barriers
to CDM investment, countries with these charac-
teristics can expect a relatively larger share of the
CDM market.

CDM project potential and project costs are also
affected by the type of baseline used. For example,
developing countries with domestic fossil fuel
resources may be able to claim more emission
credits for any given project by asserting that the
use of fossil fuels, especially that of high-emission
fuels such as coal, would increase under busi-
ness-as-usual. For example, in Indonesia’s case, if
increased use of coal to meet growing energy
demand is accepted as the baseline for CDM
projects, then building new gas fired power
stations could be counted under the CDM. Any
project would be credited with more CERs
because emissions from the project activity would
be compared to a higher baseline. Another issue

currently being debated is whether or not ‘growth’
baselines will be allowed under the CDM, i.e.,
whether the business-as-usual assumption will
allow for increased emissions from any particular
activity. If the assumption that emissions would
grow under a business-as-usual scenario were
allowed then projects for emissions avoidance
would result in more CERs. Current negotiations
tend to accept growth baselines, especially to
encourage the commitment of African states.

China and India are the archetypal examples of
developing economies that rely heavily on coal,
and have a large number of relatively old, plants
with low energy efficiency. While significant
progress (at least in China’s case) has been made
in increasing demand-side energy efficiency,
disproportionately large opportunities remain,
especially on the supply side (Zhang 2000,
Michaelowa et al. 2000). This is reflected in the
modeling projections of the share of the CDM:
China is projected to attract 50 to 60 percent of
the total CDM volume, while accounting for
around 40 percent of projected non-Annex B
emissions by 2010. India is also projected to
attract a disproportionately large share of CDM

projects, again associated with
the predominance of coal and
relatively low efficiency in the
energy sector (i.e., supply-side
efficiency).

The projections presented
here are based solely on
technical availability and cost
of emission reduction options.
They do not take account of
country-specific factors such
as the policy environment,
quality of institutions, risk, and
established investment rela-
tions. A country’s share of the
CDM market may be signifi-

Indonesia 2.1% n.a. n.a. 2%

China 50% 60% 55% 41%

India 12% 15% 10% 11%

Other Asian
countries 12% n.a. n.a. 16%

Brazil 1.5% 0.2% 3% 4%

Other Latin
American countries 4.0% n.a. n.a. 7%

Middle East 8.3% n.a. n.a. 12%

Africa 9.9% n.a. n.a. 8%

Other countries n.a. 24% 32% -

Total 100% 100% 100% 100%

Share of non-
Annex B
emissions at
2010 (USDoE
2000)

GTEMZhangPET

Table 3.5  Global distribution of CDM volume and revenue

Sources: see table 3.1.
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cantly larger or smaller than estimated here,
depending on how conducive its policy and
institutional environments are.11

Indonesia’s relative abatement potential is esti-
mated at about the average for developing
countries. It is estimated that Indonesia will attract
just over 2 percent of total CDM volume. This is in
line with its projected share in non-Annex B
emissions. Total revenue from the CDM in Indone-
sia over the first commitment period would
therefore be approximately $ 224 million. This is
probably a conservative estimate; Indonesia’s
CDM supply curve is derived from the bottom-up
study contained in chapter 2, in contrast to the
supply curves for other countries, which are
derived from top-down models.12

At the other end of the scale are a number of
South American countries, such as Brazil, where
hydroelectricity is the predominant source of
energy. Options for large-scale projects in the
power sector in these countries are limited. Aside
from deforestation, CO2 emissions come mainly
from sectors such as transport, where emission
reduction options are limited and expensive. As a
result, Brazil’s projected share in the CDM (exclud-
ing the forestry sector) is much smaller than its
share in GHG emissions. The picture changes if
land use and forestry projects are included under
the CDM; it is likely that such projects would
capture some of the CDM investment that would
otherwise go to energy-related projects, and
change the regional distribution of CDM activities.

3.1.6 Sensitivity analysis

Sensitivity analysis allows us to examine how a
change in key modeling parameters and assump-
tions changes the CDM. First, three variations on
abatement costs are explored: higher CDM
transaction costs, resulting in more expensive
CERs, lower abatement costs in Annex B countries

(the ‘high innovation’ case), and a combination of
these two scenarios. Second, alternative assump-
tions about the volume of no-regrets abatement
options under the CDM are explored. The aim
here is to illustrate how the CDM market can
change under different assumptions, rather than
to present realistic scenarios. The scenarios are
largely ‘pessimistic’ in terms of their effect on CDM
volume; they were chosen because such varia-
tions on the standard assumptions are more
probable than the opposite.

3.1.6.1 Abatement and transaction costs

In the first scenario CDM project transaction costs
are doubled, from $ 0.82/tCO2 ($3/tC) to $ 1.64/
tCO2 ($6/tC). As a result some CDM projects are no
longer profitable, and more abatement action is
undertaken in Annex B countries. Both overall
volume of and individual country shares in the
CDM fall (Table 3.6). However, the international
quota price rises, as a result of higher transaction
costs being passed on to the buyers of emission
credits; this reflects the low elasticity of demand
from Annex B countries (see box below). There-
fore, total revenue from the CDM is projected to
rise slightly.

In the second sensitivity scenario, the marginal
cost at any level of abatement in the Annex B
OECD countries is halved. This approximates a
scenario where technical innovation occurs at
significantly lower cost than under the model’s
standard parameters. In this ‘high innovation’
scenario, more emission reductions are achieved
domestically in Annex B countries, at any particu-
lar international price for emission credits. Again
this would render some CDM projects unprofit-
able. In this scenario, both the volume of the CDM
and the emission credit price are reduced, leading
to a significant fall in CDM revenue compared with
the standard scenario.
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Combining the two sets of assumptions (i.e.,
higher transaction costs for CDM projects and
more low-cost abatement options in Annex B
countries) reduces the CDM volume to just above
two thirds of that predicted in the standard
scenario. The emission credits price is slightly
higher than in the standard scenario, but the
effect is outweighed by the reduction in quantity,
leading to lower revenue overall.

In summary, sensitivity analysis shows that higher
(transaction) costs for CDM projects would
reduce CDM volume but would probably increase
total revenue. Reducing the cost of domestic
action in Annex B countries depresses the de-
mand for CDM emission credits (i.e., CERs). This
would tend to reduce both the volume of the CDM
and the price achieved for credits, leading to
significantly lower CDM revenue.

3.1.6.2  No-regrets potential under the CDM

Altering the assumptions about the volume of no-
regrets options available under the CDM also has
significant impacts. The standard assumption in
the modeling is that such ‘costless’ projects

amount to 1.5 percent of
business-as-usual emissions in
developing countries, with
projects phased in linearly from
2001-08 and emission credits
accumulated during that period
(as for other CDM projects). The
most negative outlook in respect
of no-regrets potential is total
disqualification of no-regrets
options; this could be the case
under a stringent interpretation
and comprehensive application
of the investment additionality
test. In the case of zero no-
regrets options, the share of the
CDM in global carbon trade
would fall (table 3.7). However,

the international quota price would increase,
leading to slightly higher overall revenue (similar to
the case of higher CDM transaction costs).

In order to illustrate the effect of a larger no-
regrets potential, the assumed volume is doubled
to 3 percent of business-as-usual emissions. The
result is the opposite of the zero no-regrets
scenario described above: the volume of CDM
projects increases, but the price achieved for
emission credits on the international carbon
market drops, resulting in lower overall revenue
(see box). The logic behind this result is that
emission credits generated by zero or negative
cost CDM projects will be ‘sold off cheaply’ if
suppliers behave competitively in the global
carbon market.

Some estimates put the potential for no-regrets
emission reductions in developing countries as
high as 10 to 20 percent, depending on the
country (IPCC 2001). If all of this no-regrets
potential were admitted under CDM eligibility
rules, all emissions reduction commitments under
the Kyoto Protocol could be fulfilled using zero-

CDM share in meeting
Kyoto Protocol targets 38.7% 33.8% 33.0% 26.3%

CER sales (MT CO2
per year) 1,184 1,034 1,012 807

International permit
price ($/tCO2) 1.83 2.39 1.52 2.04

CDM revenue 2008-12
($ billion) 10.6 12.1 7.5 8.1

Indonesia’s CDM
revenue 2008-12
($ million) 224 271 170 199

Standard
scenario

High CDM
transaction
costs
scenario a

Lower Annex
B abatement
costs
scenario b

Combined
scenarios 1
and 2

Table 3.6 Sensitivity analysis: CDM transaction costs and Annex B domestic
abatement costs

Source: PET modeling.
a Marginal abatement cost curves of all non-Annex B countries are shifted upward.
b Marginal cost at any level of abatement in Annex net buying countries (OECD) is halved.
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BOX 1: The effect of shifting the CDM supply curve

The theoretical impact of an increase in no-regrets or low-cost project options under the
CDM, a reduction in transaction costs, or any other similar variation is a shift of the CDM
supply curve outward. This is illustrated in Figure 3.4. Here, the no-regrets potential under
the CDM is increased by 500 MT CO2 per year compared to the standard scenario, leading to
a shift to the right of the supply curve. Under the new scenario, at any given price for emis-
sion credits on the international market, more credits from CDM emission offset projects are
available. The new equilibrium of aggregate Annex B demand for CDM emission credits and
total CDM supply occurs at a lower price and increased quantity.

The price drop tends to reduce
revenue, while expansion in quantity
tends to increase revenue; and vice
versa. The net effect depends on the
shape of the supply curve. Under the
cost function parameters and
emission projections used in the PET
model, the price effect outweighs the
quantity effect because demand
from Annex B countries is relatively
inelastic, reflecting the steeply
increasing costs of domestic action.

This basic result, namely decreasing
CDM revenue following either an expansion of CDM supply or a reduction in CDM costs, is
fairly robust with regard to changes in the model parameters. The key factor is the elasticity
of demand (i.e., how responsive demand is to changes in price). This is reflected in the slope
of the Annex B demand curve, which is derived from domestic abatement costs in Annex B
countries. Since the aggregate MAC curve of Annex B countries is steep, demand for CDM
credits is relatively inelastic. If the cost of abatement in Annex B countries increased more
slowly, then the demand for CDM credits would be more elastic, and the quantity effect
would be greater compared to the price effect (i.e., an increase in the quantity of emission
credits available would result in a relatively smaller reduction in prices achieved). The
threshold value – under which CDM revenue does not decrease as a result of an outward
shift of the supply curve – is where the slope of the marginal abatement cost curves of
Annex B net buying countries is just one third as steep as under standard parameters. This
would be a significant deviation from both the standard data and widely accepted projec-
tions (see Jotzo and Sari 2001).

3.4  Effect of shifting the CDM supply curve on CDM
revenue
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cost options in developing countries. In this case,
the global carbon market would be determined by
the transaction costs, institutional factors, and,
possibly, by rules regarding the regional allocation
of abatement activities. However, it is likely that
only some no-regrets measures will be eligible as
CDM projects; these measures will probably
comprise activities that have not been carried out
in a country to date due to specific barriers to
action that cannot be evaluated in economic
terms.

The regional distribution of the CDM does not
change significantly in either of these sensitivity
scenarios because marginal abatement cost
curves for Annex B and non-Annex B countries, as
groups, are changed in the same way.

3.2 CDM IN INDONESIA

As part of international carbon market modeling,
estimates have been made in respect of the
following:

# Investment in the CDM in Indonesia.

# Emission credits and revenue
deriving from the CDM in Indonesia.

# Composition of the CDM in Indone-
sia.

# Factors not captured in the model-
ing, but which will influence
Indonesia’s share in global CDM, are
discussed in the second part of the
section.

3.2.1 CDM in Indonesia: model-
ing results

3.2.1.1 Projected volume, revenue
and profits

Under the standard market scenario, the
total volume of the CDM in Indonesia

until 2012 is projected at 125 MT CO2. Sales of 25
MT CO2 per year over the commitment period, at a
quota price of 1.83 $/tCO2, would amount to CDM
revenue of $ 228 million, $ 4.6 million of which
would have to be paid into the adaptation fund
(Table 3.8).

The estimated cost of implementing the CDM
projects would be around $ 130 million, a large
proportion of which would be due to transaction
costs, i.e., the fixed cost component of creating
CERs, including expenses for setting up projects,
monitoring and accreditation. By 2012 profits from
CDM projects in Indonesia would be in the region
of $ 94 million.

To whom the profits accrue, and the use to which
they are put, would largely be a matter of contrac-
tual arrangement. Under a bilateral investment
regime, the profits would be split between the
international investor and the project
implementer. Under a unilateral investment

Share of no-regrets
projects in total CDM 28.3% 0% 51.7%

CDM share in meeting
Kyoto Protocol targets 38.7% 34.8% 42.5%

CDM trade at 2010
(MT C) 1,184 1,067 1,302

International permit
price ($US) 1.83 2.27 1.44

CDM revenue
2008-12 ($US billion) 10.6 11.9 9.2

Standard
scenario: no-
regrets
potential 1.5%
of BAU
emissions

Zero no-
regrets
potential

Higher no-
regrets
potential: 3%
of BAU
emissions

Table 3.7 Sensitivity analysis: no-regrets potential in developing
countries

Source: PET modeling.
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regime, by contrast, all profits would remain with
a domestic investor  (which might be the project
operator), who in return takes on the full com-
mercial risk burden of the project.

Table 3.8    CDM in Indonesia: Financial estimates

The financial calculations in Table 3.8 were derived
as follows: the MAC curve was fitted to the
project-based estimations of potential and costs
(made in chapter 2) and it was assumed that no-
regrets options would be implemented at zero
cost, i.e., they neither create costs nor generate
extra financial benefits. If the assumption of zero
net technical implementation cost for no-regrets
projects is dropped, and the project-based
estimates (chapter 2) are used, then implementing
these projects could result in extra economic
benefits, which are not considered here.

The CDM may, in some cases, be the catalyst for
implementation of emission reduction measures
that subsequently yield greater financial benefits
than the CDM payments themselves. The CDM
could provide an institutional framework and the
relatively small seed funding needed to break
barriers to investment, and result in the implemen-
tation of economically beneficial projects. How-
ever, such barriers would have to be of a nature
that does not allow economic valuation, other-
wise the investment additionality eligibility criteria
would be violated.

3.2.1.2 Composition of the CDM

In the calibration used here, the share of no-
regrets projects in total CDM in Indonesia is just
below 30 percent. Should assumptions on what
constitute creditable no-regrets projects be
changed, the figure of 30 percent would also
change. Based on the analysis in chapter 2, there
are both supply- and demand-side projects with
negative implementation costs. Possible supply-
side projects include hydropower, gas combined
cycle and low-temperature co-generation; on the
demand side, projects included in the analysis are
the introduction of energy-efficient lighting and
electric motors.

Based on this study, gas flaring is the abatement
option that offers the largest emission reduction
potential at low positive cost in Indonesia. The use
of energy from flared gas is projected to account
for over half the emission credits generated by
Indonesia. This is much higher than the average
global contribution of gas flaring, reflecting the
size of Indonesia’s oil and gas industry and the
potential for emission reductions awaiting realiza-
tion here.

Other positive-cost projects in the energy sector
are expected to generate just 20 percent of
Indonesia’s emission offsets under the CDM. This
reflects the relatively larger contribution of gas
flaring and the comparatively low projected
international carbon price, which would exclude
most higher-cost project options. As discussed in
chapter 2, the international market price for
emission credits is expected to be lower than the
cost of producing emission credits through most
types of energy sector projects in Indonesia.
However, some financially feasible projects can be
expected, even in project categories where the
estimated cost per emission reduction unit is
higher than the carbon price. This is because the
cost estimates in chapter 2 are based on an
average of all projects in any category, comprising

Sales of CERs (MT CO2 per year in 2008-12) 25.0

Share in global CDM market (%) 2.1

International permit price ($/tCO2) 1.83

Gross revenue from sale of CERs ($ million) 228

Adaptation levy payments ($ millions) 4.6

Net revenue from sale of CERs ($ millions) 224

Total cost of producing CERs ($million) 130

Producer surplus (profits from CDM projects)
($ million) 94

Source: PET modeling results. Data for the full first commitment period (CER
accumulation from 2001, Annex B compliance 2008-12).
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a range of lower- and higher cost individual
project options.

In terms of global CDM project composition ‘other
energy sector projects’ are projected to be more
dominant than is the case in Indonesia (see Table
3.9). This is firstly because of differences in the
type of actual abatement potential between
countries; for example, most of the abatement
potential from associated with gas flaring is
concentrated in a few oil and gas producing
countries. Secondly, there are differences in the
way CDM supply curves used in the modeling are
constructed. The MAC curves for all countries
except Indonesia are derived from top-down
models. Compared to Indonesia’s MAC, they are
generally flatter (see Figure 3.4 in appendix), and
may overstate the availability of very low-cost
abatement options.13  Since Indonesia’s CDM
supply curve does not include agriculture and the
transport sector, the estimated abatement poten-
tial tends to be less than in the other countries.

3.2.1.3 Sensitivity analysis on abatement
potential and costs

As discussed in chapter 2, estimates regarding
abatement potential and costs for some project
types in Indonesia are uncertain. Using alternative
assumptions for certain project types (as in Table
2.21), Indonesia’s CDM supply curve was
recalibrated, and an international market analysis
was conducted using the alternative assump-

tions.14  The parameters for all other countries are
unchanged in this analysis.

Two sensitivity analyses were conducted, one
using more negative assumptions in respect of
abatement potential and costs, and one using
more positive assumptions. The analyses show
that the size of the CDM in Indonesia could vary
significantly, depending on the technical potential
for abatement options and on project costs.
Indonesia’s share in global CDM is estimated at 1.5
and 3.5 percent for the pessimistic and optimistic
scenarios respectively, compared to 2.1 percent
under standard assumptions. Neither a reduced
nor an increased supply of emission credits from
Indonesia has any significant effect on the global
quota price; therefore increased supply translates
almost directly into increased revenue.

3.2.2 Factors affecting Indonesia’s
share in the CDM

Indonesia’s competitiveness in attracting CDM
investment, and therefore its share in global CDM,
will be influenced by variables beyond the scope
of the modeling in this study.

No regrets measures 29% 28%

Utilizing flared gas 53% 10%

Other energy sector projects 19% 62%

Total 100% 100%

Indonesia CDM global
average

Table 3.9 Composition of CDM in Indonesia and
globally

Source: PET modeling.

Table 3.10 Sensitivity of CDM in Indonesia to different
abatement potentials and costs

Sales of CERs (MT CO2
per year in 2008-12) 25 42 17

Share in global CDM
market (%) 2.1 3.5 1.5

International
quota price ($/tCO2) 1.83 1.81 1.84

Gross revenue
from sale of CERs
($ millions) 224 371 157

Standard
scenario

Optimistic
scenario

Pessimistic
scenario

Source: PET modeling. Optimistic and pessimistic scenarios based on high and low range
assumptions for certain project categories, as in chapter 2.
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BOX 2: Constructing Indonesia’s CDM supply curve

Indonesia’s CDM supply curve is derived from the project-based MAC estimates in chapter 2. First, a step
function of aggregate supply of CERs in the first commitment period of the Kyoto Protocol (2008-12) is con-
structed. Cost estimates are taken directly from chapter 2, using the coal baseline. To determine the volume of
CERs available for sale during the commitment period, maximum annual potential CER generation for each
project type is calculated from the total potential estimated in chapter 2. It is assumed that this full annual CDM
potential can be achieved by 2008, and maintained through to the end of the first commitment period in 2012,
with a phase-in from 2001 to 2007 (Table 3.11).15

The next step in-
volves fitting a
continuous func-
tion through the
positive cost part
of the data (Fig-
ure 3.5). PET
uses a continu-
ous function,
rather than a step
function of the
kind estimated in
chapter 2, recog-
nizing the fact
that in reality not
all projects of a
particular type
will have the ex-

act same cost. Rather, there typically will be a continuum of project options with increasing cost. The estimated
cost for each project type is actually an average for all the projects in any category, and project-by-project costs
can be expected to vary around this estimate. The CDM supply curve, as used in PET, is derived by adding
together the no-regrets potential, CERs from positive cost energy projects, and CERs from utilizing flared gas at
any particular price level.1

Indonesia is assumed to have the same no-regrets potential as all other developing countries, in order to ensure
consistency of assumptions between countries in the international market analysis. At 1.5 percent of business-
as-usual, this amounts to 7.15 MTCO2 available for sale each year of the commitment period. This represents
approximately 60 percent of the maximum no-regrets potential estimated in chapter 2.

An exponential function for positive cost options in energy supply, excluding gas flaring, is fitted through the
positive cost part of the estimates for abatement volume and cost. The high-cost options above $ 50/tCO2 are
left out as including them would distort the fitted curve (Figure 3.5). Note that the function does not include
abatement options in agriculture and the transport sector.

A second, steeper curve is constructed for emission reductions associated with using flared gas to produce
energy. For gas flaring it is assumed that the assumed potential of 40 percent reduction in emissions is achieved
at a marginal cost of $ 1.50/tCO2 (excluding transaction costs), with a continuum of lower cost project options
below and higher cost options above that point.

Project based estimates
(coal baseline)

Fitted curve used in PET

MT CO
2
/year available for

sale in 1st CP
No-regrets
potential

$/t CO
2
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3.2.2.1 Abatement potential and project costs

A key determinant of Indonesia’s share in CDM is
the potential for and cost of implementing
projects, relative to other developing countries.
The modeling here is based entirely on relative
potentials and costs. The analysis in chapter 2
shows that Indonesia has significant potential for
CDM projects, in some cases involving very low
implementation costs. However, transaction costs
are difficult to estimate, and will depend to a large
degree on the domestic institutional set-up (see
chapter 4) as well as on international rules

governing the CDM. Minimizing transaction costs
will help Indonesia’s competitive position.

3.2.2.2 Implementation rules

Indonesia’s market share will also depend on
CDM implementation rules. A key factor is
eligibility rules, i.e., the types of projects are
eligible under the CDM. For example, some of the
emission reduction options identified in chapter
2 may not turn out to be eligible; conversely,
options, which have not been explored in this
study may be included. The rules regarding

Incandescent to fluorescent (SFL) a -39.38 0.04

Gas Combined Cycle -31.62 1.1

Incandescent to CFL a -29.88 0.74

Hydro power plant -14.73 1.9

Mini Hydro -13.79 0.9

Cogeneration low temperature -7.81 2.2

Variable Speed Motor a -2.06 0.16

Utilisation of flared gas from
natural gas production 1.36 14.3

Cogeneration and heating system
in  textile industry 8.60 6.5

Improvement of waste management
in starch factories 10.00 0.7

Waste incineration/fuel switching
in pulp and paper plants 17.00 1.5

Boiler improvement in palm oil
plants 21.60 2.3

Gas Turbine 27.48 0.2

Geothermal power plant 30.58 40.2

Co-generation high temperature 37.39 1.5

Biomass steam power plant 45.08 6.7

No-regrets potential: 1.5% of BAU emissions at
2010. 7.15 MT CO2 available for sale each year,
at zero implementation cost (transaction cost
only).

Project category Marginal cost
$/tCO2

CERs available
for sale in each
year 2008-12,

MT CO2

CERs available for sale in
each year 2008-12 and

marginal cost

Estimation methods and
data used in PET modeling

Data estimated in chapter 2

13.2 MT CO2 at MC=$1/tCO2 (plus transaction
costs), with exponential curve for MC below and
above $1/tCO2

Positive cost energy supply options:
exponential curve fitted to project-
based estimates of volume and cost

Table 3.11  Constructing Indonesia’s supply curve

a 
These demand side options are scaled back by a factor of 10 for calibrating total no-regrets potential in PET.
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eligibility of no-regrets projects (additionality
criteria) will be particularly important (see Bernow
et al. 2000). The inclusion of ‘sink’ projects under
the CDM would have a significant effect on
Indonesia’s potential share of the CDM (see also
section 3.3.1): a companion NSS study on sink
options in Indonesia is being undertaken to
review all relevant issues.

The criteria and standards used for the assess-
ment of sustainability could also affect the global
distribution of CDM. It is likely that each country
will be able to set its own sustainability standards,
subject to universal minimum requirements.
Countries opting for low standards may be able to
implement relatively more CDM projects than
those that set high benchmarks for local environ-
mental and social impacts. The decision on
sustainability standards is likely to involve a trade-
off between increasing CDM volume and ensuring
positive local impacts.

Finally, baseline rules will affect the amount of
emission credits generated by particular projects,
and therefore their financial viability. If the
baseline is coal fired electricity generation – as
assumed in this analysis – more emission credits
will be generated than if an ‘energy mix’ baseline
were adopted, for example.

3.2.2.3 Established investment relations

If the CDM is implemented as a predominantly
bilateral mechanism – i.e., investors in Annex B
countries provide funding on a project-by-project
basis, in return for a share in the resulting emis-
sion credits – then factors similar to those that
govern other investment flows will apply to CDM
investment. All other things being equal a
country’s share in the global CDM market would
probably be similar to its share in foreign direct
investment (FDI) by OECD in non-OECD countries.
Set-up costs will be much lower where an investor
already has a local presence. Conversely, major

hurdles and additional fixed costs may face
investors that become involved in a country
where they have no previous experience, and
where there is little existing foreign investment. If
unilateral investment in CDM is allowed such
considerations are less likely to affect investment,
as domestic investors would not face these
hurdles (see below).

However, investment in CDM is affected by a
number of other considerations, the most impor-
tant of which are:

# Abatement potential relative to a country’s
size

# Project costs

# Domestic policies on CDM

A country’s share in normal investment flows can
be compared with its estimated share in the CDM
based on PET modeling (which relies only on
estimates of relative technical potential, estimates
of direct implementation costs and assumptions
on transaction costs for CDM projects). The
comparison can provide an indication of whether
a particular country could expect a greater or
lesser share in bilateral CDM, due to factors
outside the scope of the modeling.

Indonesia’s (pre-crisis) share in FDI inflows to
developing countries is higher than its estimated
share in the CDM. This may be an indication that
its real share in the CDM could be higher than
estimated, since Indonesia’s abatement potential
may, in practice, not be the limiting factor for CDM
investment.  Particularly in the early stages of the
CDM, and under a bilateral investment model,
established investment relations may play a bigger
role in determining regional allocation of CDM
projects than technical abatement potential and
costs.
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Table 3.12  Foreign direct investment flows to develop-
ing countries, compared to estimated shares
in the CDM

Given a return to pre-crisis inflows of FDI, the
investment factor would likely be in Indonesia’s
favor. In 1996, about half of FDI projects in Indone-
sia originated in industrialized countries; of these,
the majority came from Japan and western
Europe (21 and 16 percent respectively), two of
the most important potential sources of CDM
investment.17  These existing investment linkages
should be fostered and maintained, with a view to
expanding investment relations into the CDM
arena.

For Brazil, the difference between its share in FDI
and its estimated share in the CDM is even more
pronounced. This however is due to the fact that
only non-forestry mitigation options are consid-
ered in this analysis, and Brazil’s non-forestry
options are quite limited due to the low carbon
emission intensity of its economy.

By contrast, China attracts only 21 percent of FDI
flows to developing countries, but is estimated to
draw half of total CDM investment, due to its large
low-cost abatement potential. Taking into account
the existing barriers to FDI in China, it is conceiv-
able that China’s share in bilateral CDM may be
much lower. The same applies to India.

3.2.2.4 Institutions and risk

The institutional setting in potential host countries
will significantly affect decisions by investors on
where to implement CDM projects. In the early
phase of the CDM, when experience is limited and
uncertainties are high, investors are particularly
likely to look for locations that offer simple and
transparent procedures for CDM implementation,
monitoring and verification.

Countries with supportive policies and a function-
ing institutional environment may have a decisive
advantage in attracting investors. In some cases
higher technical project costs could be offset by
the lower set-up and transaction costs that stem
from a good institutional framework and proce-
dures. Again, the quality of institutions will be
especially important in the early stages of the
CDM, when there are ample abatement options
available in many countries, and investors can
choose their preferred location for investment.

Risk is another key factor in determining CDM
project locations. Perceived investment risk is high
for countries experiencing ongoing political,
institutional or economic uncertainty. In
Indonesia’s case, the continuing political and
social problems, combined with difficulties in
economic restructuring, are powerful deterrents
to foreign investors. Investors may perceive an
increased risk to project implementation, and a
risk in respect of receiving their agreed share of
emission credits. Regardless of whether this
perception is valid, it will act as a barrier to bilat-
eral CDM investment in Indonesia.

These problems can be overcome to some degree
if domestic investors finance CDM projects.
Domestic investors can assess the situation more
clearly and generally have an advantage in dealing
with the relevant institutions. Domestic investors
could then sell the resulting emission credits to

Share of FDI inflows
to developing

countries

Share of CDM
estimated in PET

Indonesia 4.3% 2.1%

China 21% 50%

India 1.3% 12%

Brazil 15% 1.5%

Africa 4.4% 10%

a All FDI inflows, data for 1999 (except Indonesia: 1996). Source: UNCTAD Handbook of
Statistics, 2000.
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Annex B countries, either directly or through a
global market structure. The concept of unilateral
implementation of CDM projects is discussed in
chapter 4.

3.3 EFFECTS OF SELECTED IMPLE-
MENTATION OPTIONS FOR THE
KYOTO PROTOCOL

The Parties to the Kyoto Protocol have not yet
agreed upon all of the details regarding how the
Protocol should be implemented, and negotia-
tions on a number of issues are ongoing. The
outcome of these negotiations will affect, among
other things, the effective demand for CDM
emission offsets, the type of projects that will be
eligible, the price of emission credits, distribution
of projects between countries, and ultimately
revenue and profits from the CDM. In this section,
selected issues in the negotiations, their impacts
on the CDM as a whole, and Indonesia in particu-
larly, are explored.

3.3.1 Including sinks under the CDM

Possibly the most contentious issue in the negotia-
tions on implementing the Kyoto Protocol has
been whether or not to include ‘sinks’ (sequestra-
tion projects). This issue affects both domestic
action in Annex B countries (Articles 3.3 and 3.4)
and the CDM (Article 12). The debate centers on
several related questions:

• To what degree should sequestration activities
be used to achieve Kyoto Protocol commit-
ments?

• Should sink projects be included under the
CDM?

• If so, what kind of sink projects should be
included?

At the time of writing (June 2001), the latest
compromise proposals are contained in the

‘revised note’ of President of COP6, Pronk
(UNFCCC 2001). We use these proposals as the
basis for an illustrative analysis.

Under the COP6 proposals, CDM sink projects
would be limited to afforestation and reforesta-
tion. Projects involving rehabilitation of degraded
forestland and avoiding deforestation would not
generate emission credits, but might receive
funding under the adaptation fund. This restric-
tion would significantly limit the quantity of
emission credits generated by sinks during the
Protocol’s first commitment period, as new
plantings typically need several decades to achieve
maximum carbon sequestration. The cost of
producing emission credits from sink projects,
however, is generally estimated to be significantly
lower than the cost of emission reduction
projects.

3.3.1.1 Policy questions for developing
countries

The debate on inclusion of sinks under the CDM
tends to focus on the local environmental and
social impacts of forestry projects (from the
perspective of developing countries), and on the
economic benefits, i.e., the potential of sinks to
lower the cost of Kyoto compliance (from the
perspective of Annex B countries).

However, there are also important economic

implications for the CDM host countries. The
inclusion of sinks under the CDM would have a
feedback effect on the volume of other project
types implemented, and on the price paid for
emission credits on the international market. The
distribution of CDM projects between countries,
and geographically within countries, would also
be affected. Countries with relatively large poten-
tial for sink projects stand to gain, while those with
a large potential for energy projects might lose
out. The magnitudes are uncertain; currently no
reliable and comprehensive estimates of either
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potentials or costs in relation to sinks in develop-
ing countries exist (IPCC 2000).

The analysis that follows is illustrative only, espe-
cially for the case of Indonesia. It also does not in
any way consider the sustainability or local
environmental and social impacts of projects.

3.3.1.2 Impacts on developing countries as a
whole

Emission offsets from sink projects are likely to be
achieved at a significantly lower cost than emis-
sion offsets generated by other project types. In
this analysis it is assumed that the cost (including
transaction costs) of sequestering one ton of CO2

is $ 1. This assumption implies increasing marginal
cost would not be the limiting factor in respect of
the number of sink projects included under the
CDM; rather sink projects would be limited by
availability of potential projects, or imposition of a
quantitative limit.

In the ‘with sinks’ scenario, the quantity of CDM
sink credits is assumed to be limited to 150 MT
CO2 per year, or 750 MT CO2 cumulatively over the
first commitment period (2008 - 2012).18  The effect
of including domestic sinks in Annex B countries
is not analyzed here.

The total quantity of CDM projects increases by
around 51 MT CO2 per year in the ‘with sinks’
scenario, compared to a ‘no sinks’ scenario.
Inclusion of sinks leads to the replacement of
some non-forestry projects – mainly in the energy
sector – with sink projects; in this estimation,
around 100 MT CO2 per year. The projects that do
not get implemented would be those at the higher
end of the cost spectrum.

The inclusion of low-cost sink projects in the CDM
lowers the global marginal cost of implementing
the Kyoto Protocol (the cost of the last unit of
emission reduction needed to achieve the collec-
tive target) and thus lowers the price paid for all

CDM credits on the international market. The drop
in prices for all emission credits more than
outweighs increased quantities. Accepting that
sequestration of 150 MT CO2 per year in sink
projects would be eligible under the CDM reduces
global CDM revenue by around $ 600 million, or 6
percent, for the commitment period of the Kyoto
Protocol. . The principle behind reduced revenue
following an expansion in CDM supply is the same
as that explained in box 1 above (‘shifting the CDM
supply curve’).

For Annex B buyers of emission credits the
economic effect of including sinks in the CDM is
unambiguously positive. More low cost credits are
available and therefore a greater number of costly
domestic actions would be replaced with these
low-cost credits. The total cost saving to Annex B
countries of including sinks in the CDM is more
than $ 2 billion over the five years of the commit-
ment period (2008 - 2012), based on the scenario
analyzed here.

3.3.1.3 Regional distribution

The distribution of the CDM among developing
countries under the two scenarios depends on a

CDM trade - total
(MT C per year) 1,184 1,235

CDM from non-sinks
projects (MT C) 1,184 1,085

CDM from sinks
projects (MT C per year) 0 150

International permit
price ($US) 1.83 1.65

CDM revenue over the
first commitment
period ($US billion) 10.6 10.0

Total cost to Annex B
of fulfilling Kyoto
commitments 23.2 21.0

Without
sinks

With
sinks a

Source: PET modeling.
a See footnote for assumptions on sequestration-based CER volumes.

Table 3.13  Estimates of the impact of including sinks
under the CDM
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country’s potential for sink projects relative to
other countries and other project types. Signifi-
cant differences would be experienced between
countries with fossil fuel intensive economies and
little potential for forestry projects (such as India,
or Middle Eastern countries) and countries where
the energy sector does not rely heavily on fossil
fuels, but forestry provides opportunities (such as
much of Latin America).

The potential for sink projects is difficult to assess,
and would depend, among other factors, on
exactly what type of projects were eligible under
the rules. In this analysis we assume that a
country’s share in CDM sink projects would be
equal to its share in estimated potential for carbon
stored in plantations to 2010.19  This assumption is
appropriate if only afforestation and reforestation
projects are eligible (i.e., forest rehabilitation and
avoidance of deforestation are not included); in
any case the assumptions are illustrative only.

Indonesia is likely to benefit financially from the
inclusion of sinks in the CDM, on the basis of the
data underlying this analysis. While inclusion of
sink projects would crowd out some energy
sector projects, it would lead to increased CDM
project volume in Indonesia overall. This is due to

the assumption that
Indonesia could secure a
relatively high share of the
global investment in sink
projects. However, there
are great uncertainties
about the likely distribution
of sink projects, and while
the analysis here is based
on estimates of plantation
potential (Trexler/Haugen
1995), it remains illustrative
only.

If sink projects were not
restricted to reforestation

and afforestation, a high share for Indonesia
could confidently be expected. Indonesia has
large potential for the rehabilitation of degraded
forestland, particularly in national parks (Sari and
Nugroho 2001, Tomich et al. 2001); the intense
ongoing deforestation of natural tropical forests in
areas such as Kalimantan and Sumatra would
present ample opportunities for CDM projects
based on prevention/reduction of deforestation.
Including sinks might also improve the regional
distribution of CDM projects within Indonesia, as
most of the energy sector options are concen-
trated in Java.

A separate study, as part of the National Strategy
Studies program, will examine Indonesia’s
potential for sink projects in-depth. The study is
scheduled for publication in 2002.

3.3.2 Adaptation and administration
levy (CDM tax)

3.3.2.1 Negotiations and proposals

Both the UNFCCC and the Kyoto Protocol provide
for assisting developing country Parties that are
vulnerable to the effects of climate change to meet
the costs of adaptation.

Table 3.14  Global distribution of CDM with sinks

Indonesia 2.1% 5.0% 25%

China 50% 48% 37%

India 12% 11% 6%

Other Asian countries 12% 12% 12%

Brazil 1.5% 3.2% 15%

Other Latin American countries 4.0% 4.0% 3%

Middle East 8.2% 7.5% 0%

Africa 10% 9.1% 2%

Total developing countries 100% 100% 100%

Share in CDM,
without sinks

Share in CDM,
With sinks a

Share in total non-
Annex B sink

projects b

Source: PET modeling.
a  150 MT CO2 of sinks emission credits per year from 2008—12 (see text).
b Sources for assumptions on regional distribution: Trexler and Haugen 1995, with China estimate substituted from Polidano et al. 2001.
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The Kyoto Protocol provides for a tax on certified
project activities (CDM projects – article 12), which
would be used to fund adaptation actions.
However the fraction to be levied on the CDM
projects is not specified; tax rates as high as 10
percent of proceeds have been put forward in the
discussion. Various tax options have been pro-
posed which reflect varying concerns about
adaptation, the effect of a tax on the price of
emission credits, and which Parties (Annex B or
non-Annex B countries) would bear the tax
burden.

Including an adaptation tax in the CDM would
increase the price of emission credits. This would
make CDM less competitive than other Kyoto
flexibility mechanisms. For this reason, many
developing countries propose including an
adaptation tax in the other flexibility mechanisms.
For the sake of equality and to assist those coun-
tries vulnerable to climate change this proposal
should be seriously considered. Grubb et al.

(1999) argued for a tax of $ 1.36/tCO2 (5 $/tC) on
all transfers of emission permits. Any such pro-
posal, however, is likely to encounter strong
opposition from both prospective buyers and
permit sellers under Article 17 (Michaelowa, 2000).

To compromise between the interests of Annex B
and non-Annex B countries on this issue, the
president of COP6 proposed limiting the adapta-
tion tax to 2 percent, raising additional contribu-
tions from Annex B countries, and creating an
separate Special Fund for climate change activities
(UNFCCC 2001).

3.3.2.2 Uses of the adaptation fund

Article 12.8 of the Protocol stipulates that a share
of the proceeds from certified project activities
should be used to assist developing country
Parties that are particularly vulnerable to the
adverse effects of climate change to meet the
costs of adaptation and to cover administrative

expenses. Articles 4.8 and 4.9 of the Convention
cover insurance and the transfer of technology to
help countries suffering from the adverse effects
of climate change. The combined effect of these
Articles is to involve the Parties in implementation,
as well as funding, of adaptation projects. Some
possible uses of adaptation funds include (Matsuo
et al., 1999):

# Implementation of adaptation projects
(including capacity building and technology
transfer). The Global Environment Facility
could manage the adaptation fund and
oversee projects in vulnerable countries.

# Insurance/Reinsurance.

# Provision of credit to vulnerable and affected
countries.

# Provision of cash to vulnerable and affected
countries.

# Reserve funds for disaster.

During COP6 G77 + China proposed a range of
activities that should be covered under the
heading of adaptation activities. These included
water resource management, prevention of
deforestation, land management, agriculture,
health, infrastructure development, ecosystem
conservation, integrated coastal zone manage-
ment, combating land degradation and desertifi-
cation (particularly in Africa), and adapting to rises
in sea level.

3.3.2.3 Impact of a CDM tax on CDM volume
and revenue

A key argument against the adaptation tax is that it
would increase the price of CERs relative to
emission credits produced under other mecha-
nisms, thereby disadvantaging the CDM. To
estimate the quantitative impact of a tax on the
CDM, simulations of four different tax scenarios
are compared: CDM tax rates of 0 percent (i.e., no
tax levied), 2 percent (standard scenario) and 10
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percent; as well as a 10 percent tax on all sales of
emission credits.

The volume of CDM is affected only marginally
under the 2 percent tax scenario; even under the
10 percent tax scenario the volume of CDM would
be reduced by just 8 MTCO2 per year. Furthermore,
the impact of the tax on revenues accruing to host
countries would be relatively minor. The financial
burden would fall predominantly on Annex B
countries (the buyers), due to their relatively
inelastic demand for emission credits. The 2 and
10 percent tax scenarios reduce after-tax revenue
from CDM projects by 1.3 and 5.4 percent respec-
tively; that is, by significantly less than the tax rate.
A CDM tax of 2 percent would result in approxi-
mately $ 0.2 billion for the adaptation fund over
the first commitment period, a 10 percent tax
approximately $ 1.1 billion (Table 3.15).

Imposing a transaction tax all transfers of emis-
sions credits, including hot air, would bring in
more tax revenue at lower tax rates, and put the
CDM on equal footing with other mechanisms. A
tax of 5 percent on all sales would yield revenue
approximately equal to a 10 percent tax on CDM
only. The key parameters for the CDM – volume,
after-tax price and therefore revenue - would be

almost the same as
under a 2 percent CDM
tax. This is because
there would be no
competitive disadvan-
tage in comparison
with other sellers of
emission credits, such
as Russia; a slight
reduction in the CDM
stems only from a
small increase in
domestic action in
Annex I net buying
countries, which face a

higher after-tax price for emission credits.

Advocating for taxation of all emission credit sales
is a worthwhile strategy for the CDM. However,
even if the only mechanism subject to tax is the
CDM, developing countries might consider this a
relatively small price to pay if it could help achieve
compromise on other issues of importance to
them regarding implementation of the Kyoto
Protocol. Even relatively high tax rates are esti-
mated to have a smaller effect than other issues,
such as trading restrictions (see below).

3.3.3 Trading restrictions
(supplementarity)

3.3.3.1 Negotiations and proposals

An important issue being debated is whether or
not quantitative caps on the use of all Kyoto
mechanisms (including the CDM) should be
established, to ensure that buying emission credits
on the international market is supplemental to
domestic action. This would force industrialized
countries to reduce emissions by a specific
amount within their national boundaries, instead
of relying exclusively on the Kyoto mechanisms.
With regard to the CDM, Article 12 of the Protocol
states that industrialized country Parties may use

Source: PET modeling.

International quota price ($/tCO2) 1.81 1.83 1.93 1.88

Price received for emission credits
after tax ($/tCO2) 1.81 1.79 1.74 1.79

CDM tax $/tCO2 0 0.04 0.19 0.09

CDM volume (MT CO2 per year) 1,192 1,184 1,155 1,181

CDM tax revenue 2008-12 ($million) 0 217 1117 726

After-tax CDM revenue ($billion) 10.8 10.6 10.1 10.5

CDM revenue Indonesia ($ million) 227 224 214 223

No CDM tax 2% CDM
tax

(standard
scenario)

10% CDM
tax

5% tax on all
sales

Table 3.15   Impacts of the adaptation levy (CDM tax)
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the emission credits accruing from a CDM project,
‘… to contribute to compliance with part of their
emissions reduction and limitation targets’.

Many developing countries argued that domestic
action by Annex B countries to reduce GHG
emissions should be prioritized, and that the
flexibility mechanisms should be supplemental to
domestic actions. The arguments raised by
developing countries on the need for setting a
fixed cap are:

# It promotes domestic efforts and initiates the
process for progressive reduction.

# It provides incentives for strengthening
commitments.

# It ensures that the onus of mitigation does not
shift to developing countries.

# It restricts the trading of hot air.

In respect of the supplementary issue, several
options have been proposed as shown in Table
3.16.

During COP6 a strong debate on this issue pre-
vailed; no agreement has been achieved. The
Umbrella Group pushed for unlimited use of the
Kyoto mechanisms, while the remaining negotiat-
ing Parties supported quantitative limits on the use
of the Kyoto mechanisms. To accommodate the
interests of the two blocks, the president of COP6
proposed that Annex B Parties should meet their
emission reduction commitments primarily

through domestic action, but without a quantita-
tive limit.  G77+China, in response, proposed that
the use of all flexibility mechanisms combined
should amount to no more than 9 percent of each
Annex B party’s assigned amount (ie. emissions in
1990 multiplied by the Kyoto targets).20

By contrast, the ‘commitment period reserve’
proposal, taken up by the President of COP6 in his
revised note (UNFCC 2001) aims to prevent

‘overselling’ in the context of emissions trading,
and effectively places a cap on sales by each
region. For countries where emissions are below
the Kyoto Protocol target (hot air), the maximum
sales allowed would be equal to the difference
between their target and their most recent
national emissions inventory. This would limit total
sales by these regions to approximately the same
as their amount of hot air.

3.3.3.2 Effects of restricting purchase of
emissions credits

A number of proposals have been made to limit
the total amount of emission credits that Annex B
countries would be allowed to purchase. Such a
cap on demand in the international market would
result in a drop in prices, down to the marginal
cost of producing a given number of emission
credits (see box 3). For sellers of credits, both
quantity and prices are reduced, leading to a
reduction in revenue. Annex B buyers benefit from
lower prices, but face higher domestic abatement
costs; they would be willing to pay higher prices
for greater quantities but are prevented by the
restriction.

The G77+China proposal places a limit on pur-
chase of emission credits by Annex B countries. If
the amount of emission credits that Annex B
countries can purchase is heavily restricted, a
large share of it will be fulfilled by purchases of
hot air, rather than emissions credits produced by
the CDM. Under the assumptions used in this
analysis, if the G77+China proposal were imple-
mented there would be more hot air available
than total effective demand for emission credits
on the international carbon market. In this case, it
is plausible that no commercially driven CDM
projects would take place, because the proposed
restrictions on purchases are too strict (Table
3.17).
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Table 3.16   Policy proposals for trading restrictions

“Parties included in Annex B may use Emission credits accruing from
such project activities to contribute to compliance with part of their
quantified emission limitation and reduction commitments under Article
3, as determined by the COPs serving as the MOPs to this Protocol”

CDM project activities shall be supplemental to domestic actions by
developed country Parties to meet part of their quantified emission
limitation or reduction commitments

Net acquisitions by a Party included in Annex B for all three mecha-
nisms together must not exceed the higher of the following alternatives:

5 percent of: (its base year emissions multiplied by 5 plus its assigned
amount)/2, where ‘base year emissions’ may be replaced by ‘average
annual emissions in the base period, as provided for in Article 3,
paragraph 5)

50 percent of: the difference between its annual actual emissions in any
year of the period from 1994 to 2002, multiplied by 5, and its assigned
amount.

However, the ceiling on net acquisitions can be increased to the extent
that a Party included in Annex B achieves emission reductions larger
than the relevant ceiling in the commitment period through domestic
action undertaken after 1993, if demonstrated by the Party in a verifiable
manner and subject to the expert review process to be developed under
Article 8.

The overall ‘cap’ on the use of the three mechanisms should not exceed
25-30 percent as a maximum.

Parties included in Annex B may achieve up to 25 percent of their
quantified targets through CDM project activities.

No quantitative determination of the term “part of” in the Kyoto Protocol
text

Limits may be levied in the short-term on emission credits used by
Parties included in Annex B to meet the limitation and reduction
commitments but, in the long-term, emission credits may be freely
used.

Annex B Parties shall meet their emission reduction commitments
primarily through domestic action since 1990

Each Annex B party could use the mechanism under article 6, 12 and 17
collectively but their use is limited to a maximum of 9% of its assigned
amount

Commitment period reserve to be retained in the national inventory not
to drop below: a) 90% of a Party’s assigned amount or b) five times its
most recently reviewed inventory, whichever is lowest.

Text from the Kyoto Protocol

G77 + China

Original EU ‘supplementarity’
proposal

(Germany, on behalf of the EU and its
member States and Bulgaria, Croatia,
the Czech Rep., Hungary, Latvia,
Poland, Romania and Slovenia; and

Germany, on behalf of the EU and its
member States and Bulgaria, Croatia,
the Czech Rep., Estonia, Hungary,
Latvia, Lithuania, Poland, the Slovak
Rep. and Slovenia)

Saudi Arabia

Costa Rica

Australia, Canada, Iceland, Japan,
New Zealand, Norway, the Russian
Federation, Ukraine and the USA

Republic Of Korea

Note by President COP6

G77+China Response to Note of
President COP6

Revised note by the President of
COP6 (UNFCCC 2001)

1

2

3

4

5

6

7

8

9

10

Option Source
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Under such conditions, CDM projects can only be
expected to take place if the price of credits from
hot air is set at some level above the minimum
cost of producing CERs under the CDM. The price
of hot air credits could be increased, either
through a negotiated agreement (with the pur-
pose of increasing revenue to EIT countries), or
though monopolistic behavior on the part of the
sellers. Restricting the supply of hot air would be
in the interest of the suppliers, as prices and
revenue would increase. Countries may also be
able to bank ‘unused’ hot air for sale later (i.e.,
during the second commitment period or be-
yond). This would mean that the supply of hot air
would be somewhat lower than total effective
demand from Annex B countries in the first
commitment period. The resulting ‘floor price’ for
permits on the market would then also be the
implied ‘ceiling price’ for CDM emission credits:
only CDM projects that produced emission credits
at lower cost than the hot air floor price would be
competitive on the market.

Whatever the conditions, limitations on the
purchase of Kyoto mechanism emission credits
by Annex B countries will result in a reduced
volume of CDM projects, and lower revenues. This
is illustrated in the hypothetical example where

Annex B countries can purchase emission credits
to a maximum of 70 percent of their emission
requirements (table 3.17). In this case, CDM
revenue would be about halved, compared with
the unrestricted trading case.

Other proposals, which would limit the use of
Kyoto mechanisms through caps on amount that
can be bought, have also been shown to have
negative impacts on the CDM. For example, Zhang
(2001) estimates that the original EU
‘supplementarity’ proposal (no. 3 in table 3.16)
would reduce the total revenue from CDM to as
little as one sixth of what it would be without
trading restrictions.

3.3.3.3 Effects of restricting sales of emissions
credits

Restricting sales of emission credits tends to
increase market price, as purchasers ‘outbid’ each
other for the limited amount available for sale. The
effect of lower quantities can be more than
outweighed by the higher prices achieved,
especially because prices will be higher than the
marginal cost of producing CERs (see Box 3).

The commitment period reserve proposal (see
above) limits total emission credit sales by ‘hot air’

Total credit purchases by Annex B net buyers
 (MT CO2 per year) 2,526 854 (restricted) 2,141 (restricted)

Supply by Annex B net sellers (MT CO2 per year) 1,342 854 1,287

CDM supply at 2010 (MT CO2) 1,184 0 858

International quota price ($/tCO2) 1.83 (nominal or
negotiated price) 1.27

CDM revenue at 2010 ($US billion) 10.6 0 5.4

CDM revenue Indonesia ($ million) 224 0 129

Maximum purchases
70% of required

emission reductions
(hypothetical example)

Maximum use of
mechanisms 9% of AA
(G77/China proposal) b

Unrestricted trading
(standard scenario)

Table 3.17   CDM under buying restrictions

Source: PET modeling
a Selling restrictions for FSU and Eastern Europe equal to projected hot air quantities, as an approximation of the registry reserve rule.
b Assuming no voluntary constraints on hot air sales by EIT countries (see text).
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countries to approximately the volume of hot air.
This prevents these countries from making
additional sales based on actual emission reduc-
tions relative to business-as-usual. On the other
hand the proposal also provides an incentive for
‘hot air’ countries to keep emissions low in the
lead-up to the first commitment period, thus
increasing their supply volume. In our analysis we
assume that the maximum emission credit sales
are equal to the amount of hot air.21  Under these
circumstances, CDM emission credits would
account for just under half the total Annex B
purchases. CDM volume, price and revenue
would all increase compared to the standard
scenario.

Excluding hot air would be an even more effective
supply restriction. In this case, emission credits
sold by Annex B countries would be based on
actual emission reductions. As the CDM is pro-
jected to offer a much larger low-cost emission
reduction potential than EIT countries, the size of
the CDM would increase significantly. Combined
with higher prices due to reduced supply, this
would lead to a doubling of CDM revenue com-
pared to the unrestricted case. This scenario
however is not a realistic option, as Russia is
unlikely to ratify the Kyoto Protocol without being
allocated an amount of surplus emission credits
that it can sell.

In summary, if there are to be quantitative limits
on the use of flexibility mechanisms under the
Kyoto Protocol, it will be in the interest of develop-
ing countries, as sellers of emission credits, for
such restrictions to be implemented as restric-
tions on sales, rather than restrictions on pur-
chases.

3.3.3.4 Limiting CDM supply

Some Annex B countries are concerned that the
CDM might become too dominant among the
different Kyoto mechanisms. This could conceiv-
ably be addressed by imposing a quantitative limit
on the total volume of the CDM.

Such a supply restriction could be in the interest
of developing countries themselves. While reduc-
ing CDM volume, it would tend to increase the
price that can be achieved for all CDM emission
credits. The profit margin for sellers of emissions
credits is increased because of the difference
between the higher price and the lower marginal
cost of producing CERs (see Box 3). This situation
is illustrated in the first comparative scenario in
table 3.19. CDM revenue and surplus increase
relative to the standard scenario, but the market
power of the developing countries is limited by
competition from the quota-selling countries
within Annex B. EIT countries would step into the

Table 3.18   CDM under selling restrictions

Total credit purchases by Annex B net buyers
(MT CO2 per year) 2,526 2,479 2,240

Supply by Annex B net sellers (MT CO2
per year) 1,342 1,166 315 (from actual

(restricted to level abatement only; no
of hot air) hot air)

CDM supply at 2010 (MT CO2) 1,184 1,313 1,925

International quota price ($/tCO2) 1.83 2.08 3.56

CDM revenue at 2010 ($ billion) 10.6 13.4 33.6

CDM revenue Indonesia ($ million) 222 272 580

Unrestricted
trading (standard

scenario)

Selling restrictions:
Commitment period

reserve

Supply restrictions:
no hot air
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breach to sell additional credits, benefiting by
increasing their sales at the higher market price.

Selling restrictions on all sellers, including Russia
and other Annex B net sellers, would mean
greater gains for developing countries, as the
market price would further increase. Limiting
sales by Annex B countries to the amount of hot
air (the approximation of the ‘commitment period

reserve’ proposal) is estimated to again double
surplus from CDM projects (Table 3.19, third
column).

If all sellers behaved as a profit-maximizing cartel,
the sales quota would be set even lower and
profits substantially higher. As an indication, if
Annex B sellers were constrained to as little as 550
MT CO2 per year, then the revenue-maximizing
CDM supply would be 880 MT CO2 per year, at

Box 3: The economics of restricted trading

Placing a limit on the amount of emission credits traded on the international market means that sellers
cannot sell, and buyers cannot buy as much as they would without restrictions. Under restricted trading,
buyers – in this case, western Annex B
countries – are willing to pay a higher price
because domestic abatement costs are
higher at the margin. At the same time,
sellers (EIT and developing countries) can
supply emission credits at lower prices, be-
cause they use the cheapest options first,
and marginal costs are lower because the
total volume is capped. The price level in
the marketplace is determined by the rela-
tive market power of buyers and sellers,
and specifically by how the trade restric-
tions are implemented.

Limiting demand (i.e., placing restrictions
on the degree to which emissions trading
and the CDM can be used to meet Kyoto
Protocol commitments) leads to lower
prices. This is because buyers do to not outbid each other for the available emission credits; rather, they can
fulfil their quota cheaply from the abundant supply. Selling restrictions, on the other hand, act as a coordi-
nating mechanism for suppliers, as the total supply is predetermined and sellers do not compete with each
other, but rather negotiate the distribution of the quota amongst themselves. Just as with a cartel, suppliers
can drive prices up and earn extra profits (economic rent), as the price is higher than the cost of producing
the last unit of emission offsets.

This principle is illustrated in Figure 3.6, where p* and q* denote the free market outcome; qrestr. is the
maximum amount of emission credits traded; and pbuyer restr. and pseller restr. are the prices under caps on buying
and selling respectively. The shaded area represents extra surplus (economic rent), which is created by
driving a wedge between price and marginal cost. This surplus accrues to buyers, in the form of reduced
costs, if demand is restricted; and to sellers if supply is restricted, in the form of additional profits.

q restr. q*

p buyer restr

p seller restr

p*

MT CO2

(marginal
willingness to
pay)

Demand

Supply
(marginal cost)

$

123456789012
123456789012
123456789012
123456789012
123456789012
123456789012
123456789012
123456789012
123456789012
123456789012
123456789012
123456789012
123456789012
123456789012

Figure 3.6  The theoretical effect of restricting trade
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drastically increased quota price, revenue and
surplus. Similar effects on volumes, prices and
revenue of CDM, if developing countries behave as
a cartel, have been shown in other studies (see
Ellerman and Decaux 1999).

It is worth noting that an externally imposed limit
on sales has the same economic effect as a cartel.
But even if binding limits do not emerge out of the
negotiations, suppliers might impose a voluntary
CDM supply restriction. Several factors are condu-
cive to such a scenario. Firstly, a few large sellers
(countries) would dominate the CDM market.
Secondly, emission offset credits constitute a
single homogenous commodity, with no possibil-
ity of substitutes. Thirdly, the system provides a
perfect verification mechanism (the CDM registry),
which prevents cheating. Under these conditions
it would be relatively easy for a number of the

larger developing countries to get together and
agree on a voluntary restriction of available
carbon offset credits.

Apart from introducing a degree of inefficiency
because some lower-cost options under the CDM
are not used, the main effect is a redistribution of
the gains from trade away from industrialized and
towards developing countries. From a developing
country perspective it could be argued that
generating extra revenue from CDM credits in this
manner is legitimate. CDM projects initiated by
Annex B countries would most likely target the
cheap and easy emission reduction options in
developing countries; this could disadvantaged
the CDM host countries if and when they take on
their own emission reduction and limitation
targets sometime in the future.

a Revenue-maximizing amount given supply from EIT countries.
b Allocation of production quota between non-Annex B countries so that marginal costs are equalized.
Source: PET modeling

CDM trade at 2010 (MT CO2 per year) 1,184 733 a 770 a 880 a

Sales from EIT (MT CO2 per year) 1,342 1,489 1,166 550
(restricted) (constrained)

International permit price ($/t CO2) 1.83 3.64 5.81 10.88

Marginal cost of producing CERs ($/t CO2) b 1.79 1.10 1.15 1.30

CDM revenue 2008—12 ($US billion) 10.6 13.1 21.9 46.9

Total cost of producing CERs ($US billion) 6.8 3.6 3.8 4.6

Total surplus from CDM projects
($US billion) 3.9 9.5 18.1 42.4

Of which: extra profit from CDM projects,
due to higher prices resulting from restricting
supply ($billion) 0 9.0 17.5 41.2

Indonesia: CDM volume, revenue, cost and surplus   Depends on allocation of CDM quota among non-
Annex B countries 

Unrestricted
trading, no CDM

cap (standard
scenario)

CDM ceiling and
otherwise

unrestricted
trading

CDM ceiling and
‘commitment

period reserve’
selling restrictions

on EIT

CDM ceiling and
voluntary

constraints by EIT
(cartelisation by

all sellers)

Table 3.19   Effects of limits on CDM supply
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Under any scheme with a cap on total volume of
the CDM, the quota would need to be allocated
between developing countries. For the purposes
of this illustrative analysis the quota for CDM
projects is allocated so that the marginal cost of
producing emission credits is equalized across
non-Annex B countries. In other words, the
limited amount of CDM projects is distributed
efficiently between countries, just as in the
unrestricted scenario. However, in an actual
scheme of limited supply the allocation of ‘pro-
duction quota’, ie. CDM projects,  – and therefore
the extra profit that stems from higher prices -
would be a matter of negotiation between coun-
tries. For this reason it is not possible to determine
how much extra CDM revenue and profits would
accrue to Indonesia under a scenario of limited
CDM supply; however it can be assumed that both
revenue and profits would be greater than in the
free market case.

3.3.4 The Kyoto Protocol without US
participation

During the lead-up to the resumed COP6 the new
United States administration expressed its opposi-
tion to the Kyoto Protocol. The European Union
subsequently made it clear that it is prepared to
push for implementation and ratification even
without the United States. Japan has signaled its
continued support for implementation of the
Protocol, as have Russia, the Ukraine and the
Eastern European countries, which stand to gain
economically as a result of selling emission
quotas. It is not clear at the time of writing
whether the other Annex B countries, in particular
Canada, Australia and New Zealand, would ratify
the Protocol if the United States pulls out.

The United States accounts for one half to two
thirds of the emissions reductions (relative to
business-as-usual) required to meet the Kyoto
Protocol targets. Implementing the Kyoto Protocol

without the United States would greatly reduce
demand for emission offsets from CDM.

3.3.4.1 Limited participation and the issue of
hot air

If Kyoto is implemented without the United States
some baseline scenarios predict that available hot
air will outweigh total demand for emission
reduction credits (Table 3.20). These credits can
be produced without cost and may therefore be
sold at a nominal price. In this situation, transfers
of hot air credits from EIT countries could meet all
demands for emission credits in Annex B coun-
tries.

Even if hot air does not completely outweigh
emission reduction requirements, it is likely that
remaining demand for emission reductions would
be small enough to be fulfilled at low marginal
cost by abatement actions in Annex B countries.
As transaction costs for CDM projects will be
higher than for emission reductions in Annex B
countries, the CDM as a whole may easily become
cost-ineffective. In this situation, no market-driven
CDM projects would take place unless a price for
hot air credits was set at a level higher than the
cost of producing the cheapest CDM emission
credits.

However, this extreme scenario is unlikely to
happen if the emission targets for the 2nd commit-
ment period (to be negotiated by 2005) go beyond
business-as-usual, and if banking of hot air credits
(AAUs) is allowed. In that case, countries will be
able to keep some or all of their surplus hot air
credits for later sale. Consequently, sales of hot air
during the first commitment period would
probably be limited, prices would rise and the
CDM would most likely have some role in fulfilling
the Kyoto Protocol commitments of the remaining
countries.
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3.3.4.2 Cartelization under limited participa-
tion

If the United States does not implement the Kyoto
Protocol, selling constraints may become neces-
sary in order to ensure that EIT countries on the
one hand, and developing countries on the other,
can participate in global emissions trading.
Furthermore, the establishment of a cartel by
sellers could be the only way to achieve adequate
financial flows, in the form of transfer payments
and investment, to emission credits sellers.

If EIT countries limit their sales of hot air to some
fraction – in the illustrative simulation in table 3.21,
to half - of the total volume required by the Annex
B buyers, and developing countries behave
competitively, then sales of emission credits would
be split between the CDM and Annex B suppliers.
However, the quota price and revenue would be
significantly lower than under the standard
scenario (which assumes full participation of all
Annex B Parties and no trading restrictions). At
quota prices as low as those projected in these
scenarios, transaction costs will have a significant
impact on CDM project viability. This applies
particularly to small projects, where set-up,
monitoring and verification costs are likely to
account for a greater share of the total cost of
producing emission credits. Fast-tracking of small

projects and standardized baseline setting would
then become even more important factors for the
CDM.

Under full cartelization of sellers, quota prices and
revenue could be significant even without United
States participation in the Kyoto Protocol. Under
the parameters used in this study, restricting total
supply to around two thirds of remaining Annex B
demand, with supply split evenly between EIT
countries and the CDM, could result in CDM
revenue of the same magnitude as in the unre-
stricted case with US participation (table 3.21, last
column).

In summary, if the Kyoto Protocol is implemented
without US participation, cartel behaviour of
sellers may be the only way to ensure that both
Russia and developing countries support the
Protocol. However difficult to implement, compre-
hensive sales restrictions may be the only feasible
way to ensure EIT countries receive enough
revenue, and that developing countries get the
chance to implement some amount of CDM
projects and receive significant revenue flows for
these efforts.

PET 3,062 1,100 843 1,166

For comparison:

Zhang 2,141 587 367 235

GTEM 3,755 1,265 840 1,074

All Annex B countries
participating (standard

scenario)

United States not
participating

Only EU, Japan and
EIT countries
participating

Required emissions reductions in Annex B buying countries
(MT CO2 per year)

Hot air
(MT CO2 per

year)

Source: PET modeling

Table 3.20   Required emissions reductions under alternative scenarios of participation in the Kyoto Protocol –
without constraints on hot air

Sources: see table 3.1.
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1 PET has been developed at Pelangi Indonesia [Policy
Research for Sustainable Development]. It is a relatively
simple, easy-to-use package geared towards policy
scenario analysis. A downloadable version and associated
documentation are available at www.pelangi.or.id.

2 Such flow-on economic effects can be analysed using
general equilibrium models, which capture sectoral
interdependencies within economies as well as interna-
tional commodity trade. For estimations of these impacts on
Indonesia, see Polidano et al. (2000) and Babiker et al.
(1999).

3 Such barriers would have to be of a nature that cannot be
evaluated in economic terms, otherwise the eligibility
criteria of investment additionality would be violated.

4 See appendix for details on model calibration.

5 The PET model uses data for carbon rather than carbon
dioxide, so model assumptions are in ‘round numbers’ for
carbon. Reporting throughout this report is in carbon
dioxide units.

6  These are verified and authenticated units of greenhouse
gas reductions from abatement or sequestration projects,
which are certified by the Clean Development Mechanism.

7 Data from some other general equilibrium models
contained in CERT, for example MIT-EPPA, implies very low
amounts of hot air. We judge the underlying assumption that
emissions in Russia and the Ukraine are going to increase
steeply over the next ten years to be highly unlikely, and
therefore do not present these estimates for comparison
here.

Required emissions reductions
 (MT CO2 per year) 3,062 1,100 1,100 1,100

Supply of AAUs from EIT countries
(MT CO2 per year) 1,342 1,100 550 367

Sales of CERs (MT CO2 per year) 1,184 0 403 367

International quota price ($/t CO2) 1.83 (nominal or 0.86 5.71
negotiated price)

CDM revenue 2008 –12 ($ billion) 10.6 0 1.7 10.3

Cartelization of sellers
(sales from both EIT
countries and CDM

constrained)

EIT sales constrained to
half of effective Annex B
demand (all sales from

hot air), competitive CDM
sellers

No constraints
on EIT selling

No constraints
on EIT selling

All participating United States not participating

Table 3.21  CDM under alternative scenarios in respect of participation in the Kyoto Protocol – sales from EIT
countries constrained

Source: PET modeling

Recent data for Russia shows that emissions have continued
to decline and were just 62 percent of 1990 levels in 1997
(US Department of Energy 2000). In 1998 and 1999, energy
consumption has not changed significantly (Moe and Tangen
2000), indicating that emissions are not growing. Moe and
Tangen (2001) estimate that Russia’s quota surplus will be
between 31 and 42 percent; the estimate used in PET is 31
percent for all of the former Soviet Union.

8 The nature of projections in the USDoE forecasts is that of
‘best guesses’ of future carbon dioxide emissions.

National Communications contain projections that have
been officially endorsed by the respective governments. The
projections can be judged to be over-optimistic for the EU
(i.e., low projected emissions) and pessimistic for U.S. and
EIT (higher than realistic business-as-usual emissions),
reflecting the political expediency. Moe and Tangen (2000).

In general equilibrium models such as GTEM by contrast,
pure ‘business-as-usual’ scenarios are constructed, which
generally exclude the effect of current and planned climate
related policies in the baseline projections, and therefore
may overstate actual future emissions.

9 In the tables, CDM volume in terms of MT CO2 is presented
in terms of annual numbers, in keeping with standard
reporting of emission volumes, while the revenue is given as
the full revenue for the five years of the first commitment
period to give a better indication of the size of the CDM in
financial terms.

10 From the figure it can be seen that the quota price under
unrestricted supply from both Annex B sellers (EIT coun-
tries) and the CDM is just below 2 $/tCO2, around 7.50 $/tCO2
without the CDM and around 4 $/tCO2 if the CDM had no
competition from Annex B sellers.

Endnote
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11 See section 3.2.2 for a qualitative analysis of these factors
for Indonesia.

12 By their very nature, bottom-up studies include only
selected abatement options, whereas top-down models
assume that emission reductions are achieved in all sectors,
regardless of the feasibility as CDM projects. See also
section 3.2.1.1.

13 For example, general equilibrium models may include
options that would not be feasible for implementation under
real-life conditions, or classify some no-regrets options as
positive cost projects.

14 Note that the assumptions are varied only for some of the
project categories, namely those for which no MARKAL data
is available. Therefore, the two cases do not necessarily
represent lower- and upper range estimates.

15 The CERs created during the phase-in are accumulated
for sale during the commitment period. Therefore, the total
CERs supplied during the commitment period at any given
marginal cost are equal to the maximum annual potential
times a factor of 8.5 (5 years full potential, 7 years of linear
phase-in); and the amount supplied in each year of the
commitment period equal to the annual maximum, times a
factor of 1.7 (8.5/5).

16 The functions are of the form MC(x) = a*xb . The beta
parameter is the same for all developing countries, while
alpha is country specific (see appendix). This allows
straightforward calibration for additional countries and
regions.

17 Source: UNCTAD Handbook of Statistics, 2000.

18 The revised Pronk note (UNFCCC 2001) contains a
proposed set of rules for capping the total amount of
emission credits from carbon sequestration that each Annex
B country could use to realize its Kyoto Protocol commit-
ment. These rules, and expected future sequestration levels
in each Annex B country, effectively cap the amount of sink

credits available for sale from Annex B countries or through
the CDM. Based on national projections of sink volumes in
Annex B, the caps proposed would limit the use of sink
credits to around 82 MTC per year during the commitment
period. Assuming that the total quota would be equally split
between additional sinks in Annex B countries and sink
projects under the CDM, the total volume of sink CERs in the
global market in this illustrative analysis is 150 MTCO2 per
year.

19 Uncertainty about the potential distribution of CDM sink
projects is great, and no reliable country-by-country
estimates are available (IPCC 2000). Sources for assump-
tions on regional distribution used here: Trexler and Haugen
1995 (plantations potential), with China estimate substituted
from Polidano et al. 2001.

20 “Annex B Parties shall meet their emission commitments
primarily through domestic action since 1990. Participation
of each Party shall be contingent on that Party demonstrat-
ing to the Protocol’s compliance system that domestic
actions constitute the principal means for achieving its
Article 3 commitments. Each Party’s use of the mechanisms
under Article 6, 12 & 17 collectively shall not exceed 9
percent of its assigned amount pursuant to their quantified
emission limitation and reduction commitments as
inscribed in Annex B.”   (Submission by Nigeria on behalf of
the Group of 77 and China, for COP6 second part, http://
www.unfccc.int/resource/docs/cop6secpart/misc01.pdf)

21 The commitment period reserve proposal would also
apply to net sellers of emission credits within Annex B that
do not have hot air (New Zealand being a possible candi-
date); however in the PET no such country is disaggregated
from the rest.
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4.1 OVERVIEW OF CDM IMPLEMEN-
TATION

In establishing an institutional setting for the
Clean Development Mechanism (CDM), it is
imperative that only minimal institutional changes
are involved, to the extent that the current ar-
rangement is already efficient and need not be
circumvented. The starting point for establishing
institutional arrangements for the CDM should be
the institutional arrangements currently being
discussed in the international climate negotia-
tions. We assume that the CDM will also be able
to use these arrangements, as a general consen-
sus has been reached regarding the main institu-
tions and competences.  A more thorough
assessment on the capacity and efficiency of the
institutional arrangements will have to be carried
out to determine their suitability after the first
commitment period.

If the CDM is viewed as foreign investment that
produces certified emission reductions (CERs) as
its exportable commodity, existing national
institutional arrangements for investment can be
used. However, CERs are not a tangible product;
consequently a proper certification process is
imperative. This chapter recommends establish-
ing a designated national authority for the CDM,
comprising a national CDM Board and a national
CDM Clearinghouse.

In the following sections we evaluate the most
likely institutional settings for the CDM, both
internationally and domestically. As stated above,
the institutional framework at the international
level has not yet been agreed upon; therefore,
only the latest negotiating positions can be taken
into account in this review. The main documents
that refer to the international institutional setting
are the Consolidated Text (FCCC/CP/2000/CRP.2/
Add.1) and the Note of the President of COP6.
Some key definitions of institutions are evaluated

based on these references, bearing in mind that
both of these references are still evolving.

The domestic institutional setting for the CDM
outlined in this report is based on the likely CDM
project cycle. Existing institutional arrangements
for investment are reviewed to shed some light
on project design, appraisal, and approval pro-
cesses. The existing institutional arrangements for
environmental impact assessment are also
reviewed, particularly in relation to assessing the
sustainability of CDM projects.

4.2 INTERNATIONAL NEGOTIATIONS
AND THE INTERNATIONAL INSTI-
TUTIONAL SETTING

Article 12 of the Kyoto Protocol suggests that the
CDM shall be subject to the authority and guid-
ance of the Conference of the Parties serving as
the meeting of the Parties (COP/MOP) to the
Protocol and be supervised by an Executive
Board of the CDM (paragraph 4). The COP/MOP
shall, at its first session, elaborate modalities and
procedures with the objective of ensuring trans-
parency, efficiency and accountability through
independent auditing and verification of project
activities (paragraph 7). Participation under the
CDM may involve private and/or public entities,
and is subject to the guidance of the Executive
Board.

It is not yet clear how the division of authority will
be arranged between the COP/MOP and the
Executive Board, bearing in mind that the COP/
MOP will only meet once a year, whereas the
Executive Board can meet more frequently.
Accredited operational entities (para 5) (accred-
ited by either the COP/MOP or the Executive
Board) can undertake the validation, verification,
and certification of CERs.
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The most likely process for accreditation of an
operational entity would be as depicted in
following figure (Netto 2001).

A prospective operational entity submits a request
for accreditation to the Executive Board. The
Executive Board verifies that the prospective
operational entity meets the stipulated require-
ments and observes the prospective operational
entity as it carries out two or three relevant
activities. If satisfied, the Executive Board submits
a recommendation for accreditation to the COP/
MOP, which in turn designates the operational
entity. The Executive Board undertakes a review
of the operational entity’s accreditation status
every three years, and, when necessary, also
undertakes spot-checks. Accredited operational
entities carry out two functions: they validate
CDM project activities and/or verify and certify
CERs. The Executive Board may allow a single
operational entity to perform both of these
functions.

There are at least three criteria upon which
accreditation of an operational entity would be
based (OECD 2000):

Ä Demonstrated competence in validating
projects and/or in verifying emission reduc-
tions associated with particular project types.

Ä Independence from the development,
financing and implementation of CDM project
activities.

Ä The capacity and willingness to accept
financial responsibility for consequences of
errors and omissions.

Validation is the process of independent evalua-
tion of a project activity against the requirements
of the CDM, carried out by a designated opera-
tional entity. Registration is the formal acceptance
by the Executive Board of a validated project as a
CDM project activity. Registration is a prerequisite
for the verification, certification, and issuance of

Figure 4.1  Accreditation Procedure
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CERs related to that project activity. The following
figure shows how validation and registration
would work internationally (Netto 2001).

Project proponents submit the required informa-
tion to the operational entity. The operational
entity validates the submission, and either ap-
proves or rejects the project. If the project uses an
approved methodology, i.e., one described in the
United Nations Framework Convention on
Climate Change (UNFCCC) CDM Reference
Manual, it can go directly to the registration
process. A project may be rejected if it does not
conform to any of the approved methodologies;
alternatively the operational entity may forward
the submission to the Executive Board or COP/
MOP requesting approval for the new methodol-
ogy. No agreement has yet been reached on

whether authority for proposing a new methodol-
ogy rests with the COP/MOP or the Executive
Board. Any new methodology approved would be
reported to the repository of approved method-
ologies, the UNFCCC CDM Reference Manual, and
to the operational entity.

A review of the decision of the operational entity
takes place only if an agreed number of Executive
Board members, or an agreed minimum number
of Parties, request it, within an agreed period.
Again, negotiations have not yet produced any
agreement with regard to these criteria.

The main elements of a project validation exer-
cise are as follows (OECD 2001):

Ä Assessment of the baseline data.

Ä Assessment of the monitoring plan.
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Figure 4.2.  Validation and Registration Procedure
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Ä Verification that all parties involved have

voluntarily approved the project.

Ä Verification that the project contributes to
sustainable development, according to the
host country criteria.

Ä Confirmation that project proponents have
consulted with, and adequately addressed
the concerns of, local populations that may
be affected by project activities.

Ä Assessment of the project’s likelihood of
producing certifiable emission reductions.

The following figure shows how the verification,
certification, and issuance of CERs would take
place, based on the picture emerging from
current negotiations (Netto 2001).

The project proponent, or the operational entity
under contract to the project proponent, under-
takes verification activities using existing monitor-
ing data and, whenever necessary, site visits. The

operational entity in charge of the verification

activities submits the certification report and
requests the issuance of CERs by the Executive
Board. A review takes place only if requested by
an agreed number of Executive Board members,
or an agreed minimum number of Parties, within
an agreed period. However, none of these criteria
have yet been agreed upon.

Key elements in the process of verification,
certification, and issuance of CERs are as follows.

Ä Based on the findings of the verification
process, emission reductions will be certified
as CERs.

Ä The CERs will be distributed to the project
host and investor, as stipulated in the agree-
ment made between the two parties during
the project design and financing stages.

Ä A share of the proceeds will be withheld to
cover administrative costs and to assist
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Figure 4.3. Verification, Certification, and Issuance of CERs
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vulnerable developing countries to adapt to
climate change (the CDM tax or adaptation
levy).

Ä The CERs will be registered with a unique
serial number, and other registry accounts.

No agreement has yet been reached on who
should issue the CERs. At least two options are
currently being debated: the operational entity,
and the Executive Board. Having a private entity
certifying the activities of another private entity, as
implied by option one, might be problematic
unless strong liability rules are agreed upon.  An
independent public body, such as a standing
panel of the Executive Board, could be an alterna-
tive option.

4.2.1 Cooperative arrangements

A number of cooperative arrangements have
been suggested for the CDM. Bilateral and multi-
lateral arrangements are used here to illustrate
the pros and cons of different structural designs
of the CDM (Figures 4.a and 4.b). Other arrange-
ments, such as unilateral investment, and mutual
fund arrangements, will also be discussed briefly.

It is normally assumed that the CDM project host
and the CDM project investor would be separate
entities. The relations between the parties would
be governed by contractual agreement. Such
contractual agreements would specify how much
of the implementation costs each party is respon-
sible for, and how the resulting emission credits
are to be distributed between the investor and the
host party. Of course, the host will only be inter-
ested in CERs if it can sell them, which would
only be possible under the unilateral option
outlined below. A much weaker incentive would
be the possibility of banking credits against any
future commitments.

4.2.2 Bilateral and multilateral arrange-
ments

A bilateral CDM could follow the normal bilateral
cooperation path. Under a bilateral arrangement,
either private or public entities in Annex B coun-
tries and developing countries (non-Annex B)
could make a bilateral agreement to implement a
CDM project. Investor (Annex B country) and host
(non-Annex B country) would jointly implement
the project. The investor should fulfill various
needs of host country.

A multilateral funding mechanism would allow
several public and private entities in Annex B
countries to invest in CDM projects through
brokers. The broker could be a private entity, an
international development agency, such as UNDP,
or an independent body specifically established
for the purpose.  Under this arrangement the
broker could line up a variety of projects, find
investors, and manage projects in a portfolio.

A multilateral arrangement might offer some
benefits to host countries, but there are also
disadvantages. Under a multilateral arrangement,
non-Annex B Parties to the Protocol could formu-
late and develop CDM projects without previous
agreement with an Annex B Party. Also, while a
multilateral CDM would need multilateral entities
to facilitate its operation (to act as broker, infor-
mation clearinghouse and mobilizer of funds),
information on CDM potential would be more
accessible through a centralized information
clearinghouse. A multilateral arrangement would
also be more effective than a bilateral arrange-
ment in addressing the issue of geographic equity
in the distribution of CDM projects. However,
geographical equitable distribution could de-
crease the total flow of CDM funding since
investment by the private sector in the CDM will
likely be based on some or all of the following
considerations:
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Ä Total project costs.

Ä Transaction costs for registration and credit
creation.

Ä Emission abatement cost (US dollars per ton).

Ä Contribution to shareholder value (short-term
and long-term).

Ä Public relations benefits.

Ä Level of risk.

4.2.3 Unilateral arrangements

Under a unilateral arrangement, the host country
(non-Annex B country) develops a project and
obtains necessary financing independently; thus
developing countries can act as project investors,
investing in their own CDM projects. The host
country registers the project and receives all or
most of the emission credits, which it then banks,
leases, or sells on the international market,
pursuant to any international arrangements to do
so. Article 12 of the Kyoto Protocol does not make
clear whether all CDM emission credits must be
transferred to Annex B Parties, or whether a host
country can receive a certain percentage of
credits and sell them on the international market.

The advantage of a unilateral arrangement is that
no negotiations on credit sharing are needed.
Consequently, transaction cost would be likely to
be lower than under either bilateral or multilateral
arrangements.

A unilateral arrangement may overcome many
barriers to investment in CDM projects, particu-
larly in countries where perceived investment risk
is high or where the investment regime is other-
wise discouraging to foreign investors. Project
credibility and the quality of emission credits
could be verified through the process of evalua-
tion, verification, and certification by an interna-
tionally recognized operational entity. Under
these terms unilateral CDM projects may be in
Indonesia’s interest at a time of flagging foreign

direct investment. Indigenous resources, espe-
cially availability of funds, and the capacity of the
developing country to carry out the project
successfully, would be critically important in
opting for a unilateral CDM arrangement.

4.2.4 Open architecture arrangement

For those who regard a direct investor-host
relationship as more beneficial - for example two
long-standing trading partners - a direct bilateral
arrangement may be the most appropriate. Other
Parties may consider active facilitation in the
project development process as necessary; for
them a centralized ‘CDM fund’ could be created
to facilitate a combination of investment arrange-
ments. Under an open architecture arrangement
parties can choose their own cooperative ar-
rangements - unilateral, bilateral, or multilateral -
according to their needs and the expected
advantages.

Under this kind of arrangement, a set of CDM
projects is funded by a number of financial
intermediaries, such as multilateral development
banks, host countries, non-governmental organi-
zations (NGOs) and private firms.  The interna-
tional CDM Clearinghouse could oversee manage-
ment of the CDM fund.

A (domestic) fund approach could be used by
developing countries following the unilateral
model but it would require strong central institu-
tions. This approach could overcome some of
limitations of the project-by-project bilateral
model. An open architecture arrangement would
provide economies of scale, reduce transaction
costs, spread the risk burden, and provide an
opportunity for participation by small investors.
However, government controls would need to be
put in place to address the concerns of develop-
ing countries about the investment, financial, and
developmental elements of the system.



84 NATIONAL STRATEGY STUDY ON THE CLEAN DEVELOPMENT MECHANISM IN INDONESIA

The main features of the funding arrangements
proposed for the CDM are summarized in Table 1.

4.2.5 Public participation

TThe issue of public participation in the CDM is
still under negotiation. Public participation affects
the success of a project. Experience with AIJ
projects has shown that the absence of public
participation can prevent a project reaching
fruition, and in some cases the project may not
even get off the ground. Public participation
contributes to accountability and transparency,
and provides opportunities for building skills and
learning-by-doing (Baumert and Petkova 2000).

During the project appraisal process, project
proposals should be made available for public
comment, for example by placing them on an
internet website. The criteria for project appraisal
should be established and communicated to the
public in a transparent way. Public comment can
be used to improve project design. If, as a result
of public debate, a project is shown to have
harmful impacts or if public opinion is over-
whelmingly negative, the project may be rejected.

During project implementation the public should
be involved in the project monitoring process.
Local and affected communities could be al-
lowed to evaluate whether or not the promised

Several public and private entities in Annex B countries may make an investment in
CDM projects through brokers, which can be private entities or international develop-
ment agency such as UNDP, or independent body for the CDM. ’Private brokers’ may
reduce benefits for non-Annex B countries;

International agencies can line up a variety of projects, find investors, and manage
projects in a portfolio;

Non-Annex B countries may formulate and develop projects under the CDM without
previous agreement with an entity or party included in Annex B;

Multilateral entities may play roles as a broker, information clearing house and fund
mobilizer;

Both private and public entities in Annex B and non-Annex B countries may enter a
bilateral agreement to implement a CDM project (more flexible);

Investors should realize various needs of host countries and this may lead to high
transaction cost;

Projects shall be implemented jointly by Annex B and non-Annex B Parties;

Follow normal bilateral cooperation path. The procedure should be more transparent
than multilateral if the bargaining position of participating non-Annex B Parties is the
same as their Annex B partners;

Developing countries could both develop and invest in a CDM project and hold the sole
or predominant equity interest;

Allow developing countries to identify and invest in a project in their own country and
sell or bank the CERs;

It could promote developing countries autonomy and financial reward;

Requires considerable host country project development and financing capacities;

May bring developing countries to extensive debt financing;

Private sector financial intermediaries, the multilateral development banks and other
international entities, or host countries could develop portfolios of individual projects for
investment by an array of investors;

It may facilitate investments by reducing the transaction costs associated with individual
project investments and reduce or spread investment risks through insurance pools and
the like;

Multilateral

Bilateral

Unilateral

Open Architecture

Features

Table 4.1.  Feature of funding arrangements for CDM
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benefits of the project have occurred. Discrepan-
cies could be subject to an appeal process.

Similarly, public participation can be incorporated
into the process of verifying and issuing emission
credits. A period of time could be allowed for the
public to comment on the results of the project
and, if they found the verification to be lacking, to
submit an appeal.

4.3 NATIONAL INSTITUTIONS AND
THE LEGAL FRAMEWORK

The international institutional setting, discussed
above, needs to be translated and made opera-
tional at the national level. The following sections
evaluate the existing institutional setting in
Indonesia and propose a new institutional ar-
rangement to facilitate CDM investment.

4.3.1 Evaluation of the Existing Foreign
Investment and Capital Markets
Environments

Indonesia has recently become more open to
foreign investment, which makes it more condu-
cive to CDM investment. Some of the most recent
legislative and regulatory developments are
reviewed below.

The Government of Indonesia has issued several
new regulations to ease the entry of foreign firms
and foreign capital into Indonesia. These regula-
tions are also in line with the objectives the
economic reform program supported by the
International Monetary Fund.. The Investment
Coordination Board (Badan Koordinasi
Penanaman Modal, BKPM) plays a key role in
promoting foreign investment and approving
project proposals.  In the context of the new
decentralization laws, however, municipal
governments will play a greater role in making
investment decisions.

Although BKPM aims to function as a one-stop
investor service, investors are still routinely
required to work closely with relevant govern-
ment departments, such as Finance, Manpower,
Land Affairs and Justice, and with local authori-
ties. Recent reforms have freed investors from
some of the cumbersome administrative require-
ments resulting from the need to work with other
departments and local governments. One signifi-
cant change is that BKPM now approves master
lists of capital goods and basic material imports
for both foreign and domestic investments, and
investors no longer need clearance from the
Directorate General of Customs and Excise of the
Ministry of Finance. Another important change is
that investors with approval from BKPM no
longer need Principal Approval from a provincial
governor or local chief before commencing a
project. However, decentralization may reverse
these reforms. Foreign investors may now have
to get local approval first, which may significantly
increase the bureaucracy involved.

The Government of Indonesia has also made
alterations in the foreign investment approval
process. For example, foreign investments up to
$US 100 million no longer have to be approved
by the President of Indonesia, but can now be
approved by the Chairman of BKPM. Approval for
domestic investments up to Rp 10 billion (US$ 1.2
million) may be issued by the Chairman of the
local BKPM office, rather than by the BKPM
headquarters in Jakarta. A recent ministerial
decree gave authority to Indonesian embassies
and consulates abroad to accept applications for
foreign investment, which would then be for-
warded to BKPM for final approval.

The government offers some attractive incentives
to foreign investors, such as the opportunity to
establish 100 percent foreign investment
(Penanaman Modal Asing, PMA), a long tax
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holiday, incentives on import duties for capital
goods, incentives for export manufacturing and
incentives in bonded zones. Several previously
restricted sectors such as seaport, electricity
generation, telecommunications, shipping,
airlines, railways and water supply have been
opened up to foreign investors. Indonesia also
complies with relevant international agreements
and has signed agreements on investment
guarantees with 52 countries.

In 1990, the Government of Indonesia established
the Environmental Impact Management Agency
(BAPEDAL). BAPEDAL is responsible for the
development and implementation of national
policies and programs on environmental man-
agement, particularly as they relate to urban and
industrial pollution, and hazardous waste man-
agement.

The Government also established a Negative List
of Investment, stipulated in Presidential Decree
No.96/1998, which regulates 25 business activi-
ties. Of the 25 activities, nine are closed for
foreign investment and 16 are closed for both
foreign and domestic investment. The following
categories may be relevant for CDM projects:
forest logging, forestry, local shipping, and public
transportation.

Under current regulations (Government Regula-
tion No.20/1994 and Ministry of Investment
Decree No.15/1994) foreign companies must
divest a fraction (usually one to five percent) of
their shares after 15 years to allow Indonesian
citizens to take up a minority holding in the
company. A new draft on investment proposes
allowing the time limit to be decided at the
discretion of the Ministry of Investment and
State-Owned Enterprises (now the Coordinating
Ministry for Economic Affairs).

Indonesia’s capital market expanded rapidly
during the last decade, led by the growth of the

equity market. The Jakarta Stock Exchange is the
dominant securities market in the country. The
Indonesian Securities and Exchange Commission
(Badan Pengembangan Penanaman Modal,
BAPEPAM) regulates portfolio investment.
Foreign firms generally enjoy good access to the
Indonesian securities market. Financial reforms
introduced in 1987 allow foreign firms to form
joint ventures with Indonesian partners in the
securities market as underwriters, broker-
dealers, and investment managers. The govern-
ment has lifted regulations that discriminate and
limit foreign securities and investors. The 49-
percent restriction on foreign purchases of all
non-bank listed firms was lifted in 1997, while
the restriction regarding banks was lifted in 1999.
Discriminatory capital requirements on foreign
securities were removed in 1998. Unfortunately,
the lack of a well-developed bond market
remains a limiting factor in Indonesia’s financial
sector.

4.3.2 Institutional considerations

As a potential host country for the CDM Indonesia
must ensure that the two goals of the CDM –
emission reductions and sustainable develop-
ment – are met. Indonesia also needs to increase
its attractiveness as a host country for CDM
investment. Current political uncertainties in
Indonesia, unfortunately, are not immediately
conducive to foreign investment, and indigenous
investment capacity is strained.

If Indonesia is to attract CDM projects, institu-
tional arrangements should be independent from
the political situation and the associated uncer-
tainties. To achieve this the roles of the private
sector and of NGOs should be enhanced, while
the role of governmental agencies should be kept
to the minimum necessary for effective CDM
implementation. Capacity building for the private
sector and NGOs is therefore crucial



INSTITUTIONAL SETTINGS 87

4.3.2.1 Investment Framework

The basic framework for foreign investment in
Indonesia is the Foreign Direct Investment Law
No. 1/1967. This law has been under review for
almost two years now. The review aims at adapt-
ing the law to the new economic reforms. How-
ever, there are conflicts with the International
Monetary Fund over the changes. The law reform
will ensure fairness and openness for foreign
investors, and will simplify the investment appli-
cation processes.

According to the latest revised policy, the proce-
dure for foreign investment in Indonesia is as
follows:

Ä Obtain Initial Investment Approval (IIA). The
IIA serves as a temporary operating license
for a period of 12 months and can be ex-
tended. Obtaining IIA now takes an average
of 10 to 15 working days, already a marked
improvement on the past, when the applica-
tion process could take months.

Ä Form a limited liability company (Perseroan
Terbatas, PT), by executing a Deed of Estab-
lishment (Akte Pendirian Badan Usaha)
through an Indonesian notary. The Articles of
Association of the company are included in
the Deed of Establishment and must comply
with Law No. 1/1995.

Ä Submit the Deed of Establishment to the
Ministry of Law and Legislation. The approval
usually takes more than the 60-day statutory
maximum: until companies receive formal
approval, the founding shareholders are
personally liable for all obligations under-
taken in the name of the company.

Ä Register with the Company Registry under the
Department of Industry and Trade, and
publish the Deed of Establishment in the
Supplement to the State Gazette.

Ä Apply for a Permanent Business License (Ijin
Usaha Tetap, IUT). The company must apply
through BKPM (Investment Board) or the
appropriate BKPMD (at local/ provincial level)
for the License. The licensing process can
take several months.

Ä Ready for full operation.

To complete with all of the steps can take 5 or 6
months. Nevertheless, once the investor obtains
an IIA and forms a limited liability company, they
may operate the business legally without waiting
until the Permanent Business License or IUT is
approved.

4.3.2.2 Public and Environmental Policies

Indonesia has ratified the United Nations Frame-
work Convention on Climate Change through
Law No. 6/1994. To protect the environment and
ensure sustainable development, energy policies
should be implemented with due consideration
for the provisions of Law No. 6/1994 and other
appropriate regulatory instruments.

The key institution dealing with climate change in
Indonesia is the National Committee on Climate
Change, currently chaired by Dr. Daniel
Murdiyarso, who is also Deputy Minister for the
Environment. Committee members are drawn
from related governmental agencies, the aca-
demic community and NGOs to ensure a multi-
stakeholder composition.

There is also a Climate Unit in the State Ministry
for the Environment. This Unit is the coordinating
body for activities related to climate change
within the Ministry, including coordination of
consultants.
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4.3.3 Proposed institutional arrange-
ment: CDM board and clearing-
house

To facilitate, foster, and promote the CDM in
Indonesia, a national-level institutional structure,
which serves as the designated national authority
(DNA), is proposed. The DNA would comprise

two units: a national CDM Board (the ‘Board’)
and a national Clearinghouse (the ‘Clearing-
house’). The following diagram shows the pro-
posed domestic institutional arrangement for the
DNA.

The DNA will undertake the following functions:

Ä Act as a focal point for the national CDM
program.

Ä Approve nominated CDM projects at national
level.

Ä Liaise between Indonesia and the UNFCCC
Secretariat, the COP/MOP, and the Executive
Board.

Ä Provide a library and a database on CDM

related activities that are accessible to the
public.

The first three functions should be undertaken
directly by the Board, while the fourth would be
the responsibility of the Clearinghouse.  The
Climate Unit of the Ministry should serve as
Secretariat for the Board and provide administra-

tive support. Such
arrangements will not
only streamline the
selection and assess-
ment process, but also
reduce administrative
and transaction costs.

The DNA should be an
independent body,
established by a
Presidential Decree,
due to the enactment
of the decentralization
laws.  The members of
the Board would
represent as wide a
range of stakeholders
as possible. The likely
composition would

include officials from the State Ministries for
Environment, Energy and Mineral Resources,
Forestry, Transportation, and Finance, as well as
representatives of local government and relevant
representatives from the private sector, NGOs and
community groups.

The Climate Unit within the State Ministry for the
Environment could be developed to serve as
Secretariat of the Board. Its functions would
include the following:

Ä Undertaking outreach to solicit potential CDM
hosts in the country.

Ä Liaison with project hosts.

Designated
Entity

Project
Proponent

National CDM
Clearinghouse

Secretariat
(Climate Unit)

National CDM
Board

National
Committee on

Climate
Change

Figure 4.4   Arrangement of the Designated National Authority
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Ä Keeping project records and documentation.

Ä Convening the Board meeting every six
months.

Ä Undertaking the administrative functions of
the Board.

The Clearinghouse may be a private agency
especially contracted to assist the Board (whose
members have full-time appointments else-
where) on a long-term basis. Key functions of the
Clearinghouse would include the following:

Ä Assisting the Board in appraising potential
domestic operational entities.

Ä  Evaluating project proposals.

Ä Doing environmental and sustainability
impact assessments.

Ä Assisting the Board in project monitoring.

Ä Assisting the Board in examining and evaluat-
ing appeals.

Ä Assisting the Board in verifying CER claims if
private certifiers are not available.

The following table summarizes the functions of
each of the components of the DNA, based on the
most likely project cycle.

The Board shall meet as necessary, as private
investors’ questions need to be answered within
three months, to approve project proposals, to
entertain appeals, and to facilitate the issue of
CERs by the International Executive Board, its
standing body, or an accredited operational entity.

4.3.3.1 Likely Procedure for the CDM Project
Cycle

The CDM project cycle comprises three phases:
development, implementation and the issue of
emission credits (CERs). The following table gives
details on the roles of the Board, the project
proponents, and the Clearinghouse. The project
cycle is explained in more detail below.

Develop and submit
project proposal;

Submit environmental
and sustainability
impact assessment
documents;

Implement project;

Hold public hearing for
environmental and
sustainability impacts
assessments;

Appraise and approve project
proposal;

Register projects with the
Executive Board;

Evaluate monitoring reports;

Entertain appeals;

Evaluate the results from
independent verifiers on CER
claims;

Facilitate submission for
issuance of CERs to the
Executive Board;

Register CERs to the Execu-
tive Board;

Note: Tasks of the Clearinghouse can be
contracted to other designated entities. The
Clearinghouse will accredit these entities.

Assist project proponents in “match-
making” between investors and host;

Assist the Board in appraising project
proposals;

Provide necessary information for appraisal,
environmental and sustainability impacts
assessment processes, and undertake
necessary evaluations;

Assist the Board in monitoring the project;

Assist the Board in examining and evaluat-
ing appeals;

Assist the Board in verification of the CER
claims and submission of ???;

Project Development

Board (facilitated by the
Secretariat)

ClearinghouseProject Proponents

Project Implemen-
tation

Issuance of CERs
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Project Development and Appraisal

Project development involves the following
steps:

Step One: the ‘match-making’ step, in which
prospective investors and host countries are
identified and ‘matched’. The prospective inves-
tors and hosts can undertake this step indepen-
dently or a facilitator may be involved. This step is
an informal one. The formal project cycle starts
when the project proponents  - the investor and
the host - have submitted the project proposal.

Step Two: project design and development,
during which the project proponents submit a
formal proposal to be appraised and approved by
the national Board. The project proponents can
undertake project development independently or
a third party may facilitate. Project proposals
should include the following information:

Ä Technical information, such as engineering
design, the site location, etc.

Ä Proof that the project is eligible under the
CDM.

Ä Evidence of ‘additionality’, i.e., how the
project will ensure a real reduction in GHG
emissions compared with the ‘business-as-
usual’ scenario in the absence of the project.

Ä An estimate of the cost of the project (the
incremental cost if the project is replacing an
existing technology) and the price of the CER
that the project will produce.

Ä An outline of the expected benefits of the
project, beyond reducing gas emissions.

Ä Information on potential sources of funding.

Ä The proposed organizational structure of the
project, the time schedule and information on
the nature of the cooperation between the
project host and the investor.

Ä A risk analysis. Risk analysis is particularly

important because emission reductions must
be measurable and verifiable.

The Clearinghouse would help the Board to
design a common application form and an
internet website. The website would include
information on schedules for project submission,
schedules for hearings, and other important
information, and would allow prospective appli-
cants to download the application form and other
relevant documentation.

Step Three: project appraisal, which includes
environmental and sustainability assessments, as
well as an evaluation of project feasibility. Propos-
als from project proponents would be submitted
to the Board on a quarterly basis. Before the
Board can approve a project it must do the
following:

Ä Clarify and verify the information contained in
the project proposal.

Ä Evaluate the eligibility of the project, using the
existing sustainability and general eligibility
criteria of the host country.

As with other investment projects, the appraisal
process will require an Environmental Impact
Assessment (EIA), which includes a Social Impact
Assessment (SIA) and other compliancy assess-
ments. This process is an integrated part of the
sustainability testing.

Facilitated by the Secretariat, the Clearinghouse
would hold a public hearing at which a number of
project proposals would be presented.

Step Four: the Board approves a project. Once
approved, the Board, assisted by the Secretariat,
would register the project with the CDM Execu-
tive Board. Registration is the formal acceptance
by the CDM Executive Board of a validated project
as a CDM project activity.
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Sustainability Indicators

As part of this study a survey was conducted
amongst a range of CDM stakeholders in Indone-
sia (see Chapter 5 for further details). Stakehold-
ers were asked to rank various sustainable
development criteria, in respect of CDM projects,
in order of importance. Among the most impor-
tant considerations were: no adverse environ-
mental impact, environmentally sound technol-
ogy, increased employment, stakeholder partici-
pation, a community development focus, utiliza-
tion of appropriate technology, local economic
benefit, and institutional and human resource
development.

The sustainable development criteria, on which
there was widespread agreement among the
surveyed stakeholders, should incorporated into
all projects, where possible. Sectoral priorities
should also be developed using the sustainable
development criteria. A multi-stakeholder dia-
logue on sustainability criteria and priority sectors
is ongoing. Once the CDM Board is functioning a
more defined sustainability screen should be
developed.

Fast Track for Small-Scale Projects

Small-scale projects face a number of barriers,
particularly economic barriers. Negotiations on
small-scale projects are ongoing, including
discussion on what should constitute the mini-
mum size for CDM projects (i.e., how small is
small-scale). For small-scale projects that have
obviously positive and sustainable impacts,
project appraisal and approval, especially testing
of additionality, will likely be different, and
simpler. Small-scale projects may also utilize a
standardized baseline, rather than undertake
individual baselines.  The Clearinghouse should
ensure that Indonesia actively contributes to the
development of this standardized baseline.

Project Implementation Phase

The second phase is project implementation, in
which the project proponents (project investor
and host) play prominent roles.

If the project involves any construction work,
local or national construction authorities should
monitor the construction to ensure it complies
with local legal requirements, and that construc-
tion history records are kept. Project developers
could carry out project ‘trials’. The length of the
trial would be based on the type of project, but it
should be at least for six months. Any repairs and
improvements are the responsibility of the
project proponent.

The project proponent is responsible for ensuring
monitoring and measurement of the actual GHG
emission reductions, according to the monitoring
plan included in the project design document.
The monitoring plan should consider the follow-
ing:

Ä All relevant data necessary for determining
baseline anthropogenic GHG emissions, by
source, occurring within the project boundary
during the crediting lifetime.

Ä All relevant data necessary for estimating or
measuring actual anthropogenic emissions
of GHGs, by source, occurring within project
boundary during the crediting lifetime.

Ä Potential sources of increased GHG emissions
outside the project boundary that are signifi-
cant and reasonably attributable to the
project activity (i.e. leakage).

Ä Quality assurance and control procedures of
monitoring.

Ä An explanation of the procedures used for
calculating emission reductions resulting
from the CDM project activity, including
leakage effects.
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A review of baseline conditions should be con-
ducted during the monitoring period, and recom-
mendations for necessary changes to the
baseline should be reported. The timing of
baseline reviews would depend on the lifetime
of the project. Necessary revision of the baseline
and the results from monitoring activities will be
confirmed during verification by an independent
evaluator or accredited third party. The verified
emission reductions will be reported in the
National Communication to the UNFCCC and
should be made accessible to all stakeholders.

The Clearinghouse should keep a database of
available independent verification bodies accred-
ited by the international Executive Board. The
independent entities will:

Ä Audit compliance with relevant procedures
and regulations.

Ä Audit measurements of actual GHG emis-
sions.

Ä Verify assumptions used in the baseline and
determine the need for baseline revision.

Ä Deliver official confirmation of validated
emission reductions.

Ä Submit verified GHG emission reductions to
the CDM authority for credit certification.

Ä Procedures for ensuring transparency, effi-
ciency, and accountability through indepen-
dent auditing and verification will be speci-
fied by COP/MOP.

Issuance of CER

Valid emission reductions resulting from CDM
projects will be certified by operational entities
designated by COP/MOP. The following criteria
will need to be met:

Ä Voluntary participation of Parties.

Ä Real, measurable, long-term climate impacts.

Ä Emission reductions/sequestration are
additional.

Ä Project has contributed to sustainable devel-
opment.

Assisted by the Clearinghouse, the Board will
approve the issuance of the CERs.

The certification report shall constitute a request
for the issue of CERs corresponding to emission
reductions resulting from the CDM activity. The
report will be submitted to the Executive Board
for review. A unique serial number will be
assigned to each CER. A share of proceeds will
be set aside to cover administrative costs and to
assist in meeting costs of adaptation, in accor-
dance with Article 12.8 of the Kyoto Protocol.
Finally, the distribution of CERs among the
interested parties – investor, project host, and
host government, if necessary – will be effected
as stipulated in the project agreements.

Appeal

Opportunities for appeal need to be accommo-
dated in the CDM project cycle. In the quarterly
meeting of the Board one of the most important
agenda items, besides approval of projects and
issue of CERs, is appeal. Certainly, some projects
may have unexpected outcomes which the
appraisal experts may overlook, but which are
important from the public’s point of view.

The Board will oversee the appeal.  The Clearing-
house will be instructed to do the following:

Ä Evaluate the validity of the appeal.

Ä Re-evaluate the project proposal and imple-
mentation plan of any project subject to a
valid appeal.
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Ä Assess any new facts that are revealed during
the appeal process.

A public hearing would be held, to allow all
affected parties to present their case. Should the
appeal be upheld the project may be halted or
modified.

4.3.4 Capacity building and institutional
strengthening

Capacity building and institutional strengthening
are fundamental to Indonesia’s success in attract-
ing CDM investment and ensuring successful CDM
implementation. Knowledge on the subject of
climate change mitigation is limited in most
developing countries, as is understanding of the
associated technology. Furthermore, the CDM, as
a newly established mechanism, will require a
period of learning for all Parties involved. Capacity
building, therefore, is imperative in the implemen-
tation of a CDM project. Indeed, human and
institutional capacity building should be an
integrated part of the CDM establishment itself.

Technology transfer is often seen as the hand-
over of hardware and software. Human and
organizational capacities are seldom given
adequate attention. Technology transfer should
include training, research and development,
technology diffusion and marketing (if appli-
cable).

The funding available for capacity building is a
controversial issue. In general, developing coun-
tries insists that it should be part of the adaptation
fund and should not be taken from the funding
already put aside for Global Environment Facility
or any overseas development assistance pro-
grams. Other Parties may presume that it should
be part of the project administration costs. Project
investors may prefer it to be part of the bilateral
deal between project owner and investor.

The following list covers the necessary capacity
building and institutional strengthening actions
that need to be undertaken in Indonesia:

Establishment of the Designated National
Authority and its components: The DNA, as it
currently stands, consists of the Chair of the
National Committee on Climate Change, who is
also the Deputy Minister for the Environment, and
the Climate Unit within the Ministry. The following
important steps need to be undertaken by the
DNA:

Ä Define the role of the National Committee on
Climate Change and its Chair within the CDM
institutional arrangement.

Ä Determine the role of the Climate Unit in its
capacity as Secretariat of the Board.

Ä Establish the CDM Clearinghouse, or appoint
a non-governmental entity to undertake the
role and responsibilities of the Clearinghouse.

Ä Determine the role and responsibilities of the
Clearinghouse.

Ä Establish the National CDM Board, and
organize for the election of the members of
the Board.

Ä Propose and follow through on a Presidential
Decree on the Designated National Authority
and its components.

Development of guidelines and a manual for
CDM investment in Indonesia: Once the institu-
tions are established, the next step is to formulate
comprehensive guidelines and a manual for CDM
investment in Indonesia. The guidelines and
manual should be made available as widely as
possible, using appropriate tools such as (but not
limited to) the internet.
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Outreach and marketing strategy: A detailed
outreach and marketing strategy should be
developed. The outreach strategy should include
use of the internet, creation of a website on the
CDM in Indonesia, and arrange to place neces-
sary documentation, such as the guidelines,
manuals, and databases on the web. The Clear-
inghouse will be empowered to undertake this
task. Third party assistance may also be allowed.

Establish pilot CDM projects: In order to facili-
tate learning-by-doing, a number of CDM projects
may be accepted and executed as pilot projects.
Project experiences will be completely docu-
mented and carefully evaluated. All documenta-
tion and findings will be made available to the
public.

General capacity building: A general strategy for
capacity building should be formulated, starting
with assessment of the current capacity of the
existing institutions. One area of capacity building
that may need attention is the analytical capacity
of those involved in the CDM authority.
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Information from the preceding chapters is here
drawn together to develop a potential Clean
Development Mechanism (CDM) project pipeline
for Indonesia. The chapter begins with a review
of Activities Implemented Jointly (AIJ) projects,
including a look at some projects already under-
way in Indonesia. Barriers to CDM investment
and implementation are elucidated based on
lessons learned by the AIJ projects and other bi-
and multi-lateral project experiences. Section 5.2
focuses on the modalities of CDM implementa-
tion, particularly baseline setting, consideration
of additionality, capacity building and marketing.
Finally, a number of potential projects are dis-
cussed and ranked according to a variety of
criteria, including stakeholder views. The list of
potential projects presented here is neither
definitive nor exhaustive, and is intended only to
stimulate further discussion.

5.1. REVIEW OF AIJ PROJECTS

The concept of Activities Implemented Jointly
evolved from discussions on how developed and
developing countries could work together to
mitigate global climate change based on the
principle of ‘shared but differentiated responsibil-
ity’. Under the AIJ scheme, industrialized (devel-
oped) countries are allowed to develop emission
reduction projects with and in developing
countries as a way to test project potential
without, however, gaining carbon credit to meet
their emission reduction commitments.

AIJ was formally accepted at international level
during the first Conference of the Parties (COP)
meeting in March 1995 in Berlin, at which time
AIJ pilot phase projects commenced. Pilot
projects are designed to be ‘learning’ projects.
Consequently project investors cannot claim
‘credit’ for any reductions in greenhouse gas
(GHG) emissions achieved by the projects. This
is the distinguishing feature between AIJ and the

CDM, although both originate from the same
economic concept, i.e., trading of carbon. In this
light, AIJ may be viewed as the embryo of the
CDM. AIJ and CDM are both project-based and
market-oriented mechanisms. They aim at
bringing benefits to both the investor and the
host country. To verify and measure emission
reductions both schemes need to establish a
realistic baseline setting.

There are a number of areas where the two
mechanisms – AIJ and CDM – are oriented
differently. First, Annex B countries play the
dominant role in respect of initiating AIJ projects.
Conversely the CDM may offer developing
countries greater potential to initiate projects that
suit their sustainable development needs,
especially if unilateral investment in the CDM is
allowed. This, of course, is subject to interna-
tional and national institutional structures for the
implementation of CDM projects.

Second, AIJ projects focus on developing cost-
effective solutions to climate change. The CDM
will serve two purposes, as stipulated in Article
12.2 of the Kyoto Protocol: promotion of sustain-
able development in developing countries and
climate change mitigation. It is hoped that
lessons learned from AIJ pilot phase projects can
be used to set the stage for the implementation
of the CDM.

5.1.1. AIJ pilot phase

By early 2001, the United Nations Framework
Convention on Climate Change (UNFCCC)
Secretariat had registered 143 AIJ pilot phase
projects. Most were located in Central America
and Eastern Europe. Implementation of these
projects raises important issues that are relevant
to the CDM.
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5.1.1.1. Determining project baselines

AIJ projects must consider and account for the
reduction in GHG emissions resulting from
project activities. Consequently, establishing a
baseline, i.e., ‘what would occur in the absence

of the project’, is a critical part of project develop-
ment. Technical information and a good under-
standing of baseline determination methodology
are needed to set a real, and measurable,
emission reduction value. High quality informa-
tion is also necessary to provide a proper esti-
mate of the associated costs.

The AIJ pilot phase did not require Parties to
agree on common ground for setting baselines.
Thus far Parties involved in AIJ projects have
used different assumptions and approaches,
based on their own judgments. Consequently it
will not be easy to judge the credibility of a
baseline: baselines can be set in such a way as to
show larger emission reductions (or sequestra-
tion values) than actually occur, a situation
favorable to both carbon credit buyers and
sellers.

Most AIJ projects employ a constant, project-
specific baseline; this is due, in many cases, to
the absence of national or sectoral baselines.
Calculations of economic additionality vary as
the inclusion of some items in baseline calcula-
tion (such as transaction costs, etc.) varies. Few
projects take ‘leakage’ or indirect effects, such as
subsidies, into account.

Countries have adopted different approaches to
baseline methodology. Costa Rica for example,
has indicated that while project-specific
baselines, once certified, should remain constant
throughout the lifetime of the project, baselines
by sector may be revised periodically.

The absence of clear basic guidelines for
baseline development could hinder active

participation of the private sector in such projects
and obstruct project identification and develop-
ment.

5.1.1.2. Political commitment and institu-
tional support

AIJ pilot phase implementation should not
neglect the benefits that can be gained by
developing countries, additional to the incoming
investments. Some countries have reflected this
in their baseline criteria. For example, the US
Initiative for Joint Implementation (USIJI) re-
quires that baselines be consistent with environ-
mental standards and existing business practices
within prioritized sectors in the host country
(Michaelowa, 1999).

AIJ experience has shown that the main prereq-
uisite for successful implementation of activities
is a favorable environment in the host country.
This includes political commitment, thorough
comprehension of the fundamental issues in
respect of GHG mitigation, and institutional
support for AIJ development, all of which lead to
active participation by both host and investor in
the process.

Costa Rica provides a good example. By 1997
Costa Rica had developed nine AIJ projects with
an investment volume totaling US$ 140 million.
However, only some of the projects had actually
found investors due to the lack of incentives for
Annex B country investment in Costa Rica. The
country had adopted consistent approaches to
project development, all aimed at promoting and
developing AIJ nationally and globally. The Costa
Rican government’s commitment to pursuing AIJ
set an outstanding AIJ host model from which
some lessons may be derived.

Top-level political commitment has been viewed
as fundamental to AIJ development in Costa
Rica. The establishment of a national Joint
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Implementation (JI) program immediately after
the concept was launched demonstrated this
commitment. As a result Costa Rica won three
out of the first seven USIJI projects. The Costa
Rican government also established a national JI
office endowed with powerful decision-making
authority to manage (i.e., to promote, evaluate,
accept and market) AIJ projects. Furthermore,
the public and all stakeholders were made
aware of the JI program’s mission and objectives,
project criteria, and host country procedures and
guidelines.

The Government of Costa Rica gave equal impor-
tance to the development of both human and
institutional capacities for AIJ. This was seen as
important to guarantee achievement of national
AIJ objectives, and to meet foreign investment
requirements. An important feature of Costa
Rica’s AIJ development is the committed involve-
ment of both the private sector and non-
govermental organizations (NGOs) in the national
JI office. Such active participation could not be
achieved unless the potential benefits of the
program were fully understood by the stakehold-
ers.

The government also developed legal supports to
facilitate AIJ program implementation. Acknowl-
edging the importance of the forestry and energy
sectors, regulations pertinent to these sectors
were enacted. The first was a power law regulat-
ing power quotas for small independent power
producers and allowing higher equity holding by
foreign investors in the sector. The second was a
forestry law that established new payment
concepts for forest protection and land use, and
enforced a fossil fuel consumption tax.

An alternative example of program implementa-
tion comes from the Czech experience. The role
of the JI office in Czechoslovakia is restricted to
the approval, verification and certification of AIJ

projects. The private sector and NGOs are respon-
sible for project initiation, development, promo-
tion and for identifying investors/funding.

5.1.1.3. Funding mechanism and cost effec-
tiveness

The majority of AIJ projects have been funded
through a bilateral agreement, i.e., between one
donor country and one host country. Normally,
both parties will agree on the total costs and on
what proportion of these costs each party will
meet. For example, in their AIJ projects the
Swedish government is committed to providing
funding for the following:  technical assistance,
technical administration support from consult-
ants, and the follow-up actions. The host party
will presumably meet the remaining costs.

Transaction costs are perhaps the most difficult
to estimate. The AIJ pilot phase is a unique
experience for the parties, and the associated
transaction costs may be different for each
project. Many AIJ projects do not include transac-
tion costs in their emission reduction cost
calculations. There is no international agreement
on what should be covered under this heading.

Project identification, establishing a baseline, and
project monitoring and verification all contribute
to total transaction costs. With the CDM, certifica-
tion costs would also contribute to transaction
costs. Transaction cost will vary depending on
the size of the project and the regulations set by
the host country.

The type of baseline chosen will determine the
cost of baseline calculation. Benchmarking
incurs the least cost, while national modeling is
likely to be more expensive. Depending on the
detail required, project-specific baselines may
incur the largest transaction costs. Detailed data
would contribute to a good baseline but create
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high transaction costs, thus making the project
less attractive to investors.

5.1.2. AIJ in Indonesia

By ratifying the UNFCCC in 1994, Indonesia has
stated its commitment to combating global
climate change. This commitment is demon-
strated by Indonesia’s active participation in COP
meetings, and by the voluntary establishment of
national GHG mitigation policies and programs.
This includes participation in the AIJ pilot phase
programs.

As part of the country’s climate change strategy,
the Government of Indonesia (GOI) has appealed
for continuous support for AIJ programs. Among
the government’s suggestions are:

� Regional project sharing

� Information dissemination networks

� Training and education on the development of
environmentally sound technologies

� Financial resource mobilization to support AIJ.

The GOI has emphasized that AIJ projects should
empower local communities and encourage
community participation in order to enhance
local livelihoods. Furthermore, the GOI believes
that AIJ projects should correspond with national
priorities, make priority use of locally available
technology, ensure proper transfer of technology,
and provide opportunities to increase local
technical and managerial capability. The GOI has
introduced prerequisites for developing AIJ pilot
phase projects in Indonesia. These can be found
in the First National Communication under the
UNFCCC.

Table 5.1  summarizes the current status of AIJ
projects that have been registered with
Indonesia’s Climate Change Focal Point, the State
Ministry for Environment.

Apart from the Renewable Energy Supply System
(RESS) project, information on projects is very
limited. The discussions on baseline determina-
tion and financial mechanisms presented here
are based only on the project initial documents,
such as project proposals and feasibility study
reports. Assessment of barriers to the implemen-
tation of AIJ projects in Indonesia will be dis-
cussed in  section 5.1.3.

5.1.2.1. Renewable Energy Supply System
(RESS)

The objectives of the Renewable Energy Supply
System (RESS) project were two-fold: to supply
electricity to remote communities, and to intro-
duce a sustainable and decentralized manage-
ment concept for rural electrification. The project
involved building different kinds of renewable
energy units (see table 5.2). It was carried out
between 1997 and 2000 in eastern parts of
Indonesia.

In 1997, prior to project commencement, a
comprehensive statistical household income
survey was carried out. The survey assessed
appropriate sites for each technology application,
the income situation (economic capacity) in the
targeted villages, and the existence of imple-
menting institutions.

The project also conducted a survey to deter-
mine the capacity of the community to financially
sustain the project (Financial Sustainability
Analysis Report, 1999). The RESS project has
recommended the use of solar home systems
(SHS) in households with a monthly income of
more than US $100, as statistics show that state
electricity company (PLN) customers whose
income is less than US$100 usually spend only
US$ 3 -7.5 per month on electricity.

A sustainable financing model has been devel-
oped for renewable energy systems in Indonesia.



100 NATIONAL STRATEGY STUDY ON THE CLEAN DEVELOPMENT MECHANISM IN INDONESIA

Table 5.1. Current AIJ projects in Indonesia

Source: The First National Communication under the UNFCCC, October 1999, and project documents available from State Ministry of Environment
* : Ministry of Industry and Trade Indonesia
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It was modified for use by the RESS project.  A
modeling exercise (1998) demonstrated that the
project will generate sufficient revenue to pay
overhead and maintenance costs for SHS units.
Positive cash flow will begin in year six of opera-
tion for micro hydro power plants (MHPP), and
the hybrid systems are not economical given
current overhead and maintenance costs.

The statistical household income survey results
proved to be very useful in developing strategies
to handle situations at each site. For instance, to
achieve sustainability objectives, three different
management level approaches were used:
Program Management, Rural Electrification
Scheme Management, and Asset Management.
The different management levels ensured
participation of key actors at all levels and
coordination among them to achieve the opti-
mum outcome.

Due to the political and economic crises in
Indonesia, construction work scheduled for
completion by 2000 has only just been finished
(early 2001). Handing over project responsibility
to the Directorate General of Electricity and
Energy Utilization began in March 2001. The
project claims the following major achievements:

� Technology: electricity facilities operating
according to expectations.

� Environment: acknowledgement as an AIJ
project by host country.

� Socio-economy: high level of ownership
among the local community. By the end of
1999, seven Pusat Listrik Desa (PLD, village
electricity center) were established; each
had a financing scheme. The PLD can be
seen as a micro project developer, assessing
customer potential, and providing and
managing electricity for household custom-
ers.

� Management: PLD manage investment
according to management procedures.

An important factor contributing to the success of
the project was effective two-way communica-
tion with the authorities. Continuous feedback
from local and national government smoothed
the processes of transfer of knowledge, local
capacity development, and local empowerment
(E7 Report Feb 2001). Also by involving the local
state electricity company (PLN) in certain field
activities the project has established the basis for
continuing support from the regional PLN. RESS
acknowledged that community involvement and
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Table 5.2 Detail of RESS project

Source: Final Report-Lessons Learned, February 2001
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the effectiveness of the PLD were both important
to the success and the future of the project.

A discussion on barriers to the implementation of
this project will be incorporated in section 5.1.3,
which explores difficulties in the implementation
of AIJ projects.

In the initial project document, the first baseline
and the emission offset calculations were per-
formed using theoretical technical data plus data
on plant capacities. The picture was updated as
actual data became available. The final calcula-
tions may differ only for the SHS, as the actual
number of units installed was just 200 (adjust-
ment due to the current financial situation). Data
used in baseline calculations are derived from
the statistical household income survey con-
ducted by E7 in 1997.

The following describes the situation before
project implementation and the changes ex-
pected as a result of the project:

Solar Home System: Without the project house-
holds in non-electrified rural villages would
continue to use kerosene for lighting (these
villages would not be candidates for electrifica-
tion from the state’s grid during the next 15 years).
The households would also use diesel-based
battery charging for TV and radio. Statistical data
show an average kerosene consumption of 197.1
liters per household per year. This would be
equivalent to 522 kg per household per year of
carbon dioxide (CO2) released. After the project
each household would receive electricity from a
50 watt peak SHS with output of 170 Wh per day.
200 households would change from kerosene
and batteries to electric lighting, and photovoltaic-
based battery charging for other end uses.

Micro Hydro Power Plant: Village cooperatives
currently operate off-grid diesel generators to
provide electricity to health stations, schools,

small isolated village grids, etc. In the long run it is
assumed that diesel plants will not be replaced.

The number of clients for this project (835 out of
1041 households) is estimated conservatively.
Specific CO2 emission rate of 1.1 kg/kWhel is
used, and with a plant capacity of 15 kWel this
corresponds to a reduction of 106 tons per year
of CO2 emissions.

The project has provided one unit to generate
electricity in the diesel-generated power plant in
Waikelosawa. Three other units will be used in
South Sulawesi to provide an alternative to
traditional household energy sources such as
kerosene and battery charging.

Hybrid System: The same assumptions as used
for MHPP apply.

A photovoltaic/wind hybrid system would re-
place kerosene and diesel generators presently
used for lighting. The surplus electricity gener-
ated would be used for additional lighting or it
could be stored.

The environmental additionality of the RESS
project in terms of CO2 reduction has been
explained above. Furthermore, the project claims
that substituting SHS for kerosene will reduce
GHG emissions, improve indoor air quality and
reduce fire dangers. SO2, NOx, and particulate
emissions will also be reduced. The estimate of
CO2 emission reductions for the whole system
increases gradually from 440 - 620 tons in 1999 to
1,230 – 1,246 tons in 2004 and subsequent years,
or a total of 33,000 tons over a 15-year period.

The RESS project claims to take indirect GHG
leakages into account but no details are given.
Project lifetimes are determined by technical
lifetimes, i.e., 15 years for SHS, 30 years for MHPP,
and 20 years for hybrid systems. For MHPP and
hybrid system long-term programs, baseline
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changes are expected in 2004 when all of the
electricity generated from these systems will be
used. No cost determination is included in the
progress report.

5.1.2.2. Paper sludge and solid waste recycling
for steam generation

This model project will incinerate sludge and solid
waste, discharged during the paper production
process, in a fluidized bed incinerator. The waste
heat produced will be used to generate steam for
in-plant use. By recycling waste materials the
project reduces the emission of GHGs such as
methane (CH4) that would otherwise be gener-
ated by waste material in a landfill.

Steam is currently produced using diesel/gas
fuelled boilers, while electricity is sourced from
both the grid and diesel/gas fueled generators.
Process boilers supply 120 tons of steam per day.
White water (waste water from the process)
containing fiber residue is treated in the wastewa-
ter treatment plant, which has a capacity of 40,000
m3 in eight aerators. The outlet streams from this
process are: 1) relatively fiber-free water, which is
reused; 2) sludge.

After the fluidized bed incinerator is installed heat
generated by combustion processes will be
recovered as steam to be used in the plant. This
will lead to additional reductions in CO2 emis-
sions, as fossil fuel would otherwise have been
used to produce steam. It is estimated that the
recovery of steam will save approximately 9,000
tons of crude oil per year, equivalent to a reduc-
tion of approximately 23,000 tons of CO2 emis-
sions and 3,200 tons of CH4 emissions per year.

The baseline is effectively the situation in the
absence of the project, i.e. all sludge and solid
waste is land filled, with corresponding CH4

emissions. The baseline does not include calcula-
tions for CO2 generated during the process. This is

because under Intergovernmental Panel on
Climate Change (IPCC) Guidelines for National
Greenhouse Gas Inventories, CO2 release from
biomass sources is not considered as an anthro-
pogenic emission. Thus, without the AIJ project,
CH4 release would be the sole source of anthro-
pogenic GHG emissions. The amount released
depends on the total waste generated, the
proportion of waste that is land-filled, the organic
carbon content of the waste, the gasification ratio
of organic carbon in landfill, and CH4 recovery.

No benchmark or reference scenario is used in
the baseline calculation. A constant annual
amount of sludge and solid waste is assumed
based on the figure predicted for 2001. Probable
changes due to declining economic and indus-
trial activity are not addressed. The organic
carbon content of the waste is an arbitrarily set
constant and CH4 recovery is set at zero for this
project.

Although the baseline calculation is quite simple
and transparent, project lifetime and project
boundaries are not explicitly mentioned. The
baseline is presumably constant, since there is
no indication of baseline revision. Cost calcula-
tion per ton CO2 emissions reduced has not been
done.

Environmental additionality is explicit, as is the
economic additionality. The project claims
benefits such as reduction of fuel consumption,
less solid, air and water pollution, and reduced
production costs.

Steam produced by the new boiler will only
provide 12 percent of the total steam require-
ment of the plant. It would not be economical if
the company invests by itself; therefore addi-
tional funding for this project is justified.

An assessment of the plant’s performance
cannot yet be carried out as construction was
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only completed early this year.  The new incinera-
tor was inaugurated in February 2001.

5.1.2.3. Eastern Indonesia hybrid energy
Project

The project plans to install solar/diesel hybrid
systems in 14 rural villages in South Sulawesi to
provide electricity to approximately 2,800 homes.
The system will comprise an 8 kW photovoltaic
array, 20 kVA inverter/charger, 86 kWh battery
bank, 20 kVA diesel generator, solar regulator,
control system and distribution system for
approximately 200 houses.

The hybrid systems are intended to replace high
kerosene consumption for lighting, which, in
1998, was 0.5 liters per household per day. The
annual kerosene saving, based on 2,800 homes,
is 511,000 liters. Using the 1996 Revised IPCC
Guidelines for National GHG Inventories figure of
2.63 kg CO2 produced per liter of kerosene
burned, this is equivalent to a reduction of 1,344
tons of CO2 emissions per year. Since hybrid
systems also use diesel fuel, this figure must be
reduced to compensate for emissions from
diesel combustion (2.71 kg CO2 produced per
liter diesel fuel; 110,000 liters per year for 14
hybrid systems; equivalent to 298 tons CO2 per
year emitted). Therefore, this project would
reduce net annual CO2 emissions by 1,046 tons.

It is envisaged that an Integrated Electricity Plan
(IEP) will be implemented at the village coopera-
tive level (KUD). Revenue will be collected
through rural banks. The villages to be included
in the project will be selected by Agency for the
Assessment and Application of Technology (BPPT)
in conjunction with appropriate planning authori-
ties, using specific criteria (which are based on
future access to PLN, availability of other power
sources, income levels, and levels and ability to
enter into management/training/service pro-
grams). The KUD will manage designated loca-

tions at which electricity will be prepaid. This
entity will also be involved in  future electricity
supply and demand management options.

No project progress reports are available.

5.1.2.4. Renewable energy training/demon-
stration project

The project involves technical education and
training on the use of renewable energy systems.
The project aims to facilitate the establishment of
AIJ renewable energy projects between Australia
and Indonesia. Project activities include conduct-
ing a socio-economic baseline study, institutional
capability analysis, development of the training
program and training modules, and development
of a business plan and marketing strategy.

The effectiveness of the training will be demon-
strated in a pilot project involving the installation
of a hydro/solar/wind power system in the village
of Kemiri, Papua. The Indonesian government
has targeted Kemiri as a centrepiece for regional
planning efforts, with a focus on creating a
commercial hub in and around Kemiri. The
project is expected to provide the means of
demonstrating the environmental, economic,
and social benefits of renewable energy tech-
nologies to local communities.

The system comprises of a 10kW micro hydro
turbine, 1.5 kW photovoltaic array, 2.5 kW wind
turbine, 20 kVA inverter/charger and 132 kWh
battery bank. It is estimated that the project
workshop power supply system will initially
supply 81.94 kWh per day to the village, or
approximately 29,900 kWh per year. Electricity
generated by the system will be used for process-
ing food and repairing agricultural tools in a
village workshop. The successful development of
the village workshop concept is expected to lead
to replication and sustainability within the area.
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The baseline is taken as the use of diesel genera-
tion units to supply electricity for the village. With a
total of around 64.8 liters of diesel fuel consumed
daily (or 23,600 liters annually), and assuming 2.71
kg CO2 generated per liter of diesel (Revised 1996
IPPC Guidelines), it is estimated that the project
would reduce CO2 emissions by 64 tons per year.

Final report of the project is unavailable.

5.1.2.5. Reduction of GHG through Landfill
Resource Recovery and Utilization

This demonstration project involves the capture
and utilization of CH4 from a landfill in the city of
Ujung Pandang. The CH4 recovered from the site
will be used to generate electricity for use at the
landfill site. The project also examines feasibility of
recovering decomposed organic wastes from
landfill and converting the material into organic
fertilizer. The project technology comprises two
landfill gas generators; a 20kVA unit and an 80-100
kVA unit. The smaller unit will be used both to
provide electricity to the organic fertilizer plant
and as a demonstration of the technology. The
larger unit will come on-line once improvements
have been made to management practices at the
landfill site and will facilitate landfill gas recovery.

GHG emission reduction is estimated based on the
assumption that 200 tons of CH4 would be gener-
ated by the landfill each year. This amount is
equivalent to some 4,200 tons of CO2. Additionally,
emissions will be reduced as result of the substi-
tuting electricity produced by fossil fuels with
electricity produced by the landfill gas power
plant. Based on the displacement of diesel-based
electricity, it is estimated that emissions will be
reduced by some 590 tons CO2 per year. Thus, the
total reduction in CO2-e emissions by the project is
4,790 tons per year.

Project system construction was completed in
February 2001 and the system is now operating
and data are being collected (project
implementers, pers. comm.). However, progress
reports on the project are not available.

5.1.2.6. Power Plant Thermal Efficiency
Improvement/ Recovery through
Enhanced Operational Management

Documents are not available.

5.1.2.7. Demonstration Study on Carbon
Fixation Forest Management in
Indonesia

Documents are not available.

5.1.2.8. Reduced Impact Logging for Carbon
Sequestration

The project is based on reduced impact logging
(RIL) techniques to reduce net GHG emissions
associated with logging practices in East
Kalimantan. The RIL techniques will be imple-
mented on a total of 600 hectares of forested land.
It is expected that RIL will reduce logging damage
by as much as 50 percent through pre-cutting
vines, directional felling, and planned extraction of
timber on properly constructed and utilized skid
trails.

To date the project is still seeking funding and not
yet implemented.

5.1.2.9. New Cooling System for Clinker in
Cement Clinker

Cibinong Cement Plant, West Java, planned to
increase energy efficiency by incorporating new
technology: a new cooling system, a high perfor-
mance kiln burner, and an advanced control
system. However, due to the economic crisis and
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other financial difficulties, the management
decided, in April 2000, to put the project on hold.

5.1.3. Barriers to AIJ implementation in
Indonesia and recommendations
for the CDM

Except for the RESS project, very little information
is available on implementing AIJ projects in
Indonesia. However, several inherent difficulties
have been encountered in other, similar, projects
that could be relevant to the implementation of
the CDM.

5.1.3.1. Technical considerations

Skill limitation in respect of new technology or
systems is a common technical difficulty encoun-
tered in many types of project. If the user of the
new technology is industry, intensive training is
essential. If the target users are rural communi-
ties (such as in the SHS projects), local people
should be trained to install, operate, and main-
tain the equipment to minimize the need for and
cost of expert assistance. Training should be of
adequate duration to ensure the users are
reasonably self-sufficient. If necessary, a project
manager who fully understands the technical
aspects of project implementation should be
continuously present at site (RESS, Feb 2001).

CDM projects involve additional activities,
including monitoring and verification of GHG
emission reductions. Local people would need
additional training to be involved in these tasks.
Appropriate training should be an integral part of
CDM projects. The project investor should be
responsible for conducting training as necessary.

Availability of spare parts for technical equipment
and machinery is often a major problem for new
projects. For example, the RESS project found
that spare parts for its renewable energy units
were expensive and difficult to locate. This

caused disruptions and delays in delivery of
electricity. The Eastern Indonesia Hybrid Energy
Project anticipated similar problems. The initial
project documents include plans to set up
service centers in each cluster, which typically
consists of 10 villages. Delivery of electricity within
the clusters would be managed through the
service centers. The effectiveness of the service
center concept, however, has not been assessed
yet.

The technical standards of the investor and the
host country may be different. In some projects,
technical specifications were adjusted based on
local capacity. It is necessary that compliance
with existing national standards is achieved;
however if those are thought inadequate, inter-
national standards could be used.

In respect of technical considerations the follow-
ing should be considered:

� Ensuring appropriate and reliable construc-
tion and procurement of reliable technology.

� Technical standards should consider local
skills, and be adaptable so long as safety and
quality are not compromised.

� A thorough investigation of local climatic and
geographic features is necessary to select
appropriate sites for renewable energy
projects.

� Training for managers, operators and techni-
cians must become an integral part of the
project and the project investor should be
responsible for conducting training as neces-
sary.

� Service centers may be set up to service and
provide spare parts for renewable energy
units; additionally service centers may
become focal points for local monitoring
activities.
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5.1.3.2. Financial considerations

The funding of AIJ projects in Indonesia has
inevitably been affected by the economic crisis
that has overshadowed Indonesia since mid-1997.
The Rupiah’s sharp fall against the US dollar over
the last three years has hampered the capability of
local partners (host companies) to contribute
their portion of the investment. The Bekasi Paper
Sludge Recycling project has been affected. The
company claimed it was unable to meet its
financial commitments, which rose sharply due to
currency depreciation. The RESS project’s July
2000 report stated that the number of SHS installa-
tions would be reduced from 1,000 to 200 units
due to the reduced financial capability of the
Indonesian government.

However, the outlook for the RESS project remains
relatively optimistic. Economic sustainability is still
possible with an appropriate financing scheme. It
is noteworthy that since the views of the commu-
nity were taken into consideration, the recom-
mended financing scheme (involving village
electricity centers, mentioned earlier) has been
accepted. An assessment of the potential capacity
of local markets for electricity use was carried out;
this assessment also served to give the community
fresh ideas on how to productively use electricity.

Given the country’s current financial situation,
local funding is almost impossible to achieve. Most
renewable energy projects have relatively long
technical lifetimes, i.e., between 15-20 years, and
they require funding to cover this period. RESS
found that self-financing was not viable and used
a bottom-up financing approach (the PDL con-
cept) to make financing of the project more viable.
Furthermore, there is an erroneous perception
that renewable energy projects are intended only
for people who live in small villages or remote
areas, and that they do not generate significant
income. This reduces investor interest.

Bureaucracy has also been identified as a major
challenge to the efficiency of the AIJ financing
process, particularly where both host and investor
governments are involved. Some complaints have
been lodged with regard to lengthy bureaucratic
procedures.

The following possible strategies are recom-
mended for financing CDM projects:

� Use available funding sources, such as
financial institutions directly related to CDM/
AIJ projects.

� Establish creative financing schemes for
small projects.

� Simplify procedures to avoid unnecessary
delays.

� At national level, develop climate policy
instruments to act as funding incentives for
foreign financial institutions.

5.1.3.3. Institutional considerations

The absence of national policy and commitment
has been the major barrier to implementation of
programs in Indonesia. For example, the imple-
mentation of the General Policy for the Energy
Sector, which promotes both diversification of
energy sources for domestic use, and renewable
energy, is not observed.

Tax incentives for machines/units that support
environmental conservation programs do not
gain enough support from the government. This
has been named as one of the bureaucratic
barriers to implementation of AIJ projects.

Coordination between government authorities,
local government bodies, business, and the
community is poor. Transparency is lacking at
almost all levels of the administrative system. An
illustration is provided by plans to cancel some
renewable energy projects because of regional
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state electricity (PLN) grid expansion plans. (This
may be caused by lack of communication
between project proponent and regional govern-
ment/PLN, or by lack of transparency on the PLN
side with regard to the expansion plan).

Limited infrastructure and the poor quality of
human resources have been identified as ob-
stacles by the Hybrid System project. Limited
understanding, among local communities and
the government, of the potential and benefits of
renewable energy could be part of the problem.
Under the new decentralization and autonomy
laws the involvement of local and regional
authorities in programs will be increased.

The AIJ mechanism requires that more than
technology transfer between investing and host
countries occurs. Institutional strengthening is
promoted to ensure environmental, economic,
and social benefits for host countries. The same
stipulation applies under the CDM. It is the
government’s role to ensure that these benefits
are achieved and to provide safeguards (i.e.
regulations) to minimize risks.

The institutional framework for AIJ in Indonesia
is weak. Coordination between implementing
departments and the appointed AIJ focal point
was found to be lacking. In some cases project
progress was only reported to the related techni-
cal department and the funding party, but not to
the AIJ focal point.

The following points summarize the institutional
supports needed to establish the CDM in Indone-
sia:

� Government should provide an enabling
environment through appropriate policies
and regulations, by institutionalizing the
CDM, and by ensuring that CDM projects are
compatible with national socio-economic
and environment priorities and strategies.

The interests of all stakeholders should be
taken into account.

� Strong coordination among entities involved,
particularly technical departments and focal
point, should exist.

� Local and regional authorities and commu-
nity-based organizations should be involved,
particularly for project identification and
implementation.

� Set-up guidelines and procedures for project
investors and proponents should be devel-
oped and disseminated among all stakehold-
ers.

5.1.3.4. Social considerations

Project development must also take into account
social impacts that may occur due to project
activities. In Indonesia, this concept is included
in the AMDAL, or environmental impact assess-
ment, which must be submitted by the project
developer to the appropriate authority before a
construction permit is granted.

The waste recycling projects generate no signifi-
cant negative social impacts. The recycling
activities can create new employment and
produce a cleaner and more comfortable local
environment. The greater efficiency achieved as
a result of improved technology in the cement
clinker project may cause job losses. This prob-
lem typically occurs with large-scale develop-
ment projects and needs to be prudently ad-
dressed by all stakeholders. A major social issue
highlighted in rural electrification projects is the
low levels of use of electricity. This has been
addressed by the RESS project (2001), which has
acknowledged that communities may be reluc-
tant to use electricity, and concerned about
costs. Several factors could account for the lack
of awareness and understanding with regard to
electricity and its potential benefits. Insufficient
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information on innovative uses of electricity (such
as egg hatchery, chicken farming, rice milling,
etc.), lack of a sense of ownership of the project,
and the limited involvement of community leaders
may all contribute. Promoting electricity and
explaining to communities how they can use it to
generate income or save money is a crucial factor
in determining project success. Based on AIJ
experience, local organizations can help bridge
the gap between community and project actors
(RESS, 2001).

All projects have to balance a range of – often
conflicting - interests. For example, large, effi-
ciency-related projects may result in job losses,
while smaller projects, such as renewable
energy projects, may create jobs. Whether or not
a project proceeds depends on the project’s
objectives and on the concessions each stake-
holder is prepared to make to meet these objec-
tives.

The CDM intends to assist developing countries
to achieve their sustainable development objec-
tives while simultaneously contributing to cli-
mate change mitigation. It is vital to consider
social development during project development.
The following recommendations for CDM
projects can be drawn from AIJ experiences:

� Ensure adequate awareness of the purpose
of the programs, and the costs and benefits
to the community.

� Fair compromise between the different
interests of all stakeholders.

5.1.3.5. Transforming AIJ projects into CDM
projects

AIJ projects are explicitly intended to reduce
GHG emissions.  If Indonesia’s AIJ projects are to
convert to CDM projects the following should be
taken into consideration:

� The economic crisis may have created uncer-
tainties concerning the economic feasibility of
some projects; consequently revisions of the
feasibility studies may be necessary.

� Legal status may be a potential barrier to
transforming AIJ projects into CDM projects.
None of the agreements signed by AIJ project
investors and hosts consider carbon emis-
sion credits or credit sharing; the rights of the
investing party in respect of emission reduc-
tions are open to question.

� All AIJ projects will have to address the
issues of additionality, baseline data, and
project contribution to national sustainable
development objectives.

� If transformation of AIJ project into CDM
projects is possible, then counting of emis-
sion reduction credits will start from the time
when the project status is changed.

5.2. CDM IN INDONESIA: MODALI-
TIES OF IMPLEMENTATION

5.2.1. Baseline

Estimation of baseline CO2 emissions or removal
is critical to the success of AJI and CDM projects.
Projects will result in CO2 emission credits if
baseline emissions are higher than actual project
emissions, or if the baseline removal is lower
than the actual CO2 removal by the project.
Baseline emissions can be estimated using two
approaches: the static and the dynamic ap-
proaches (Ellis and Bosi, 1999). The static ap-
proach involves establishing a static or fixed
emission rate at the start of the project, which
will be used for the lifetime of the project (static

baseline). The dynamic approach requires that
emissions should be re-estimated at certain
intervals during the project lifetime (dynamic

baseline). From the investor’s point of view the
static baseline would be preferable, as it would
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give a greater level of certainty; the amount of
emission credits could be estimate more pre-
cisely before the project started. However, a static
baseline means that emission credits may not
reflect the actual reduction in CO2 emissions.

The type of data used to establish the baseline will
also affect emission credit projections. Data can
be generated in various way: from a model;
historical data; data based on pre-existing
planning for an area. The origin of the data
affects project projections would need to be
studied thoroughly.

5.2.2. Leakage

Leakage refers to the indirect effect of emission
reduction policies or activities, leading to a rise in
emissions elsewhere (as defined in Draft Working
Paper: An annotated glossary of commonly used
climate change terms. CSDA/FIELD/WRI. 1998) . In
paragraph 89 (c) FCCC/CP/2000/CRP.2/Add.1 it is
referred to as: ‘Potential sources of increased
greenhouse gases emissions outside project
boundary that are significant and reasonably
attributable to the project activity.

Leakage occurs if the system boundary does not
capture all the emissions resulting from the
project. According to Andrasko et al. (1996) the
magnitude of leakage is determined by many
factors; these include changes in relevant regula-
tions and laws, the trend in autonomous effi-
ciency improvements, and changes in other
basic variables such as development of markets
for products of the project, etc. It is necessary to
define the system boundary for a CDM project
from the outset. However, there is no interna-
tional guidance on where or how exactly the
boundary should be set (Ellis, 1999). Further-
more, project system boundaries cannot be
generalized, and case studies only provide
sector-specific guidance. For example, it is

generally held that both direct and indirect
emissions from electricity generation should be
included in the project system boundary; other
indirect emissions, such as transport-related
emissions, might be either included or excluded
(Willems, 2000). Sink projects can be treated
either as isolated projects or as an integral part of
a larger system (Chomitz, 2000).

Leakage can also occur as a result of unexpected
circumstances, such as an improperly defined
baseline, improperly defined project lifespan, or
inappropriate project design.  Examples of
leakage in energy projects include:

� Fossil fuel substitution may lead to a decline
in fossil fuel prices causing customers
elsewhere to increase their usage of – the
now cheaper - fossil fuel.

� After conventional boilers are replaced with
higher efficiency models in project plants,
they may be used in other plants.

� Transnational boundary leakages: for ex-
ample, switching to renewable fuel sources
may lead to the export of fossil fuel, which
will create CO2 emissions in other countries.

The type of leakage described under point one
above also occurs as a result of Annex B domes-
tic measures; consequently it may not be appro-
priate to burden CDM projects with the task of
reducing this type of leakage.

5.2.3. Project and baseline lifetimes

The amount of CO2 saved by projects will be
heavily dependent on the length of time over
which emission credits are allowed to accrue.  A
longer timeline will result in more emission
credits. The timeline for AIJ projects varied consid-
erably, even for projects of a similar nature (Ellis,
1999). Creating a standard methodology to
calculate an emission timeline would have many
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advantages (Ellis and Bosi, 1999).  It would
increase both the transparency of emission
baselines and comparability between projects. It
would also reduce the time and costs involved in
setting up an emission baseline. The use of static
baselines may be acceptable for projects with a
short lifetime. Projects with long lifetimes would
use dynamic baselines based on the emissions
and operating data of the project but also taking
policy and macro-economic changes into ac-
count to adjust the baseline (Andrasko et al.,
1996).

Timelines can be calculated in a variety of man-
ners:

� Using numerical limits (e.g. five years for
energy-sector JI-type projects; NEFCO,
quoted in Puhl, 1998, and 99 years for biotic
projects; the Dutch FACE Foundation).

� Using project-category formulae (e.g. 10
years for replacing an old power plant with
one based on renewable energy sources, or
the commercial life of a new power plant;
Michaelowa, 1998).

� Using the technical or economic lifetime of
the project.

If the project baseline will not be constant
throughout the lifetime of the project, the lifetime
of the baseline would also need to be defined.
Setting a baseline lifetime would allow baseline
revision to anticipate changes in economic
direction that might challenge the validity of the
baseline over time. This is particularly vital for
countries such as Indonesia, where the eco-
nomic situation is subject to rapid change.

5.2.4. Additionality

In the version of the negotiation text FCCC/CP/
2000/CRP.2/Add.1 dated 24 November 2000,
paragraph 63, an option for determining the

‘additionality’ of a CDM project is stipulated. The
paragraph describes three kinds of additionality
against which a CDM project shall be measured:
environmental, financial, and investment
additionality. It should be noted that final agree-
ment on this paragraph has not been reached.

Environmental additionality

If GHG emissions are reduced by more than could
have occurred in the absence of the project
activity (i.e., if the are ‘additional’) a CDM project is
said to exhibit environmental additionality. Conse-
quently it is vital to determine baseline emissions,
with which actual project emissions can be
compared. Various methods for determining
baselines are discussed in a greater detail in
chapter 6. Environmental additionality serves as a
significant criterion for establishing the environ-
mental credibility of CDM projects.

Financial Additionality

A CDM project is financially additional if funds for
the acquisition of emission credits (the emission
credits generated by CDM projects are called
certified emission reductions or CERs) do not fall
within financial obligations of Annex B to the
UNFCCC, or within the framework of the financial
mechanism, or originate from official develop-
ment assistance funds.

Unlike environmental additionality, which is
relatively uncontroversial, the concept of financial
additionality has involved lengthy debate since its
inception. From the project point of view, tracing
the source of funding would be complex and time
consuming.

Investment additionality

The text stipulates that investment additionality is
fulfilled if the risk-adjusted internal rate of return
of the CDM project activity is below a certain
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percentage, which should be determined via
further negotiation.

Investment additionality ensures that the CDM will
not just provide funding for business-as-usual
projects, i.e., projects that would have been
commercially viable without incentives from CDM
funding.

Assessments of additionality may be challenged. A
common example is renewable energy projects;
some hold that additionality is only achieved if the
opportunity for fossil fuel replacement exists
(Michaelowa 1999, Chomitz 2000). Once fossil fuel
is phased out, either by market forces or govern-
ment regulation, many renewable energy projects
would be profitable, and micro-economically they
are no longer ‘additional’ (Michaelowa 1999,
Chomitz 2000). Therefore, the additionality of a
project should be carefully assessed, particularly
when dealing with macro and micro economic
issues, with a view to achieving a balance between
environmental integrity and economic efficiency.

AIJ experience has shown that baseline determi-
nation can be a source of uncertainty and high
transaction costs. Thus, baseline setting that does
not incur high transaction costs and is not overly
laborious will be more attractive to investors.
Transparency in baseline determination is also
important. The methodology used should be
made available for evaluation, replication and
verification.

Rules for establishing additionality should be
carefully considered. Overly complex rules may
result in high administrative costs and discourage
investment; overly simple rules could expose the
system to corruption.

In order to ensure that real, measurable and long-
term environmental benefits are achieved,
baseline methodology, and the measurability and
verifiability of CO2 emission reductions, are of

prime importance. Specific guidance on these
issues is requisite, and needs to be agreed at
international level to ensure consistent quality of
the emission credits (CERs in the case of the CDM)
produced worldwide. A UNFCCC Baseline Refer-
ence Manual was discussed during the COP
negotiations in November 2000. Once a decision
has been made on the CDM, either the IPCC or the
Subsidiary Body for Scientific and Technological
Advice (SBSTA) will develop this manual. In the
absence of such rules, it is expected that baseline
studies for CDM projects will include items as
listed in Table 5.3.

5.2.5. Methodologies for determining
baselines

Various methods can be used to determine
baselines, but these methods are subject to
approval by the CDM executive board. Limited
experience of developing CDM project baselines
and the diversity of project types may lead project
proponents to propose their own baseline
methodology. Ideally, national baselines will be set
up prior to credit trading to prevent leakage and
ensure additionality. However, political and
technical considerations in developing countries
may not allow this to be achieved easily.

Baselines can be established at the national,
sectoral, project or technology level. National level
baselines are often referred to as top-down
baselines  (Puhl, 1998).  Top-down baselines are
usually highly aggregated, and reflect national
government objectives and policies. They can be
used to assess emission reductions resulting
from policy initiatives (e.g. Puhl et al., 1998).
Sectoral level baselines are developed from a set
of activities in one sector. In the energy and
industry sectors, these baselines would probably
be based on emission rate (tons carbon - tC - per
unit outputs, e.g. tC/GWh).  At project level, the
baselines are developed to evaluate emission
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reductions resulting from one particular project. A
comparison of the different baseline types is
presented in table 5.4.

Michaelowa (2000) suggested that the type of
baseline used would depend on both the specific
situation and the project type.

� Project Type: Forestry, infrastructure, policies,
large number of projects in all sectors.
Baseline Type: highly aggregated, bench-
marks.

� Projects Type: Large projects, many projects
in a specific sector, fuel substitution. Baseline

Type: sector-specific, technology or default

matrix, project-related standardization,

� Projects Type: Small projects such as
renewables, retrofits, and small number of
projects. Baseline Type: project-related
standardization to technology or default
matrix.

Four baseline types that may be applied in Indone-
sia will be discussed here:

1. Sectoral baseline (model simulation)

2. Multi-project baseline

3. Project specific

4. Simplified baseline for small projects.

Table 5.3.   Content of baseline study

Item

Definition of system boundary

Type of baseline and baseline methodology used

Data on additionality factors

Project lifetime (duration)

Baseline lifetime

Abatement cost

Estimates of possible leakage

Compliance with national environmental standards and
related regulations

Purpose of inclusion

To determine the approach used and the scope of measur-
able GHG emission reductions.

� To ensure transparency and credibility in estimating
emission reductions and to enable validation/verifiability.

� To indicate if baseline revision will be carried out.

� To show real and measurable emission reductions will
take place.

� To indicate that financing of project is additional to any
overseas development assistance funding.

� To demonstrate that the project would not proceed
without revenues from CERs.

To indicate the length of time over which the project can
generate emission credits.

Baseline lifetime will generally be shorter than project
lifetime due to revisions during the project lifetime.

To suggest the cost of the mitigation activity.

To address possible leakages resulting from the project
activity.

� To show that relevant national sustainable development

objectives are met.

� To ensure that the project contributes to improving

environment.
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5.2.5.1. Forecast based on model simulation

Description

A model called MARKAL has been used to predict
possible least-cost scenarios in developing the
power sector in Indonesia. This model makes use
of actual data from power generators and energy-
related industries, together with their emission
factors (Chomitz, 1998).

Information on the future supply of and demand
for energy is fed into the MARKAL model. The
output is usually the optimal cost, but the model
can look at other considerations such as GHG
emissions. The output of generation scenario Gbu

is called E-business-as-usual (Ebu), and the
corresponding CO2 emission is Cbu, while the
optimized cost is Rbu.

Assume the same output Ebu is used, but with
reduced CO2 emission (CCDM), for example, 10
percent reduction, and the corresponding

scenario is GCDM and optimized cost RCDM, then: Gbu

would look like this: F1,…,Fm, Geo1,…,Geon,
H1,…,Hp, PVbu ; GCDM would look like this: F1‘,…,Fq,
Geo1‘,…,Geor, H1‘,…,Hs, PVCDM, CDM1,…,CDMt.

where
F = Fossil Fuel

Geo = Geothermal

H = Hydro

PV = Photo Voltaics

CDM = CDM Project

(PVCDM – PVbu), CDM1,…,CDMt stand for CDM

projects that would really offset carbon release by

10 percent.

Attention has to be given to the fact that RCDM >
Rbu; the difference is expected to be made up by
the sale of emission credits to industrialized
countries. If the emission credits are not sold, or
only partially sold, then government has to invest
more in the power sector to maintain sufficient
power supply.

Constant emissions based Very low Very poor Much too low
on historical levels

Linear extrapolation Low Relatively good a) Too high if growth rate decreases
b) Too low if growth rate increases

Based on economic develop- Very high Good a) Correct if assumptions realistic
ment and population growth b) Too high if assumptions over-optimistic

Country level

Sector level

Project-related scenarios with Low Good Correct if project typologies cover indirect
sectoral project typologies effects

Individual project-related Low-high Relatively good Correct, if indirect effects compensate for
scenarios (depending each other

on detail)

Project level

Sector-specific Rather high Relatively good Too low

Baseline definition Cost to develop
the scenario

Depiction of reality Emission reduction indicated

Table 5.4.  Possible methods for baseline determination

Source: Michaelowa and Fages, 1999
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Once a CDM scenario is generated, identification
of projects or activities to match the output
scenario, can begin. The selection of projects can
be refined by bringing in other criteria, such as
leakage, credibility, simplicity, and verifiability,
which can be determined at a later stage.

Advantages and Disadvantages

The advantage of using this model is that the
leakage issue is addressed on a national level, as
the emissions from sources throughout the
country will be taken into account. Such modeling
encourages the identification and screening of
technology that is genuinely needed by the host
country.

The main weakness of this method is the high cost
associated with the collection of the data required
to run the model; the data are usually complex
and the quantity large. To date MARKAL has only
been used for simulation in specific sectors, i.e.
energy and industry. It is unlikely that MARKAL can
be used in other sectors.

Applicability

In Indonesia, MARKAL has been used in the last
few years by several institutions to predict the
future energy mix scenario. Consequently the data
are fairly complete. Projects beginning in the near
future could take advantage of this, thus minimiz-
ing data collection costs.

Although the output of the model is an energy mix
scenario, it is quite possible to derive typical values
(i.e., benchmark) for emissions by different
technologies. The values can then be used to
approximate the business-as-usual emissions for
each technology. It is also possible to re-run
MARKAL to test the sensitivity of any given sce-
nario when new conditions and factors are
introduced.

5.2.5.2. Project Specific

Description

This type of baseline involves establishing what
would happen if the CDM activity did not take
place. Project-specific baselines are limited; they
consider only the direct effects of the CDM
activity, and do not consider emissions and
emission reductions from other sources. The
methodology used to establish a project-specific
baseline and calculate emission reductions can
vary according to the type and characteristics of
the project. It is also possible to use the invest-
ment analysis model to establish a project-
specific baseline (Chomitz, 1998).

1. For a private sector project, the analysis would
involve an assessment of the project’s profit-
ability, assuming the private company would
seek to maximize its profits. Thus, the baseline
would reflect the least-cost solution or the
scenario with the highest financial rate of
return in the absence of CDM emission
credits.

2. For a public sector project, full cost-benefit
analysis would be performed. The objective
of the exercise would be to maximize social
benefits for the community. Therefore, the
baseline would reflect the scenario with the
highest social reimbursements in the ab-
sence of CDM emission credits.

Advantages and disadvantages

Project-specific baselines provide more accurate
data at the project management level. Project-
specific baselines, particularly those derived from
investment analysis, can be applied to any sector
to assess the project’s feasibility. From the
investor’s point of view, project-specific baseline
studies are relatively simple to carry out and
provide more certainty in calculation of emission
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reductions, and therefore emission credits, that
will result from project activity.

However, certain disadvantages are inherent in
project-specific baselines. They may fail to
recognize indirect effects (leakage) of the project
activities. Project proponents may try to influence
the baseline to their advantage. Furthermore,
sustainable development objectives may be
understated, since sustainability and social
indicators are more difficult to assess and
quantify.

Applicability

The type of baseline and the data used to gener-
ate it would depend to some extent on the
physical characteristics and socio-economy
profile of the project area of operation. If an
interconnection network comprising a mix of
power generation types serves the area (as is the
case on Java and Sumatra), average emission
(carbon intensity) of the grid would be used. If
the area were not linked (and unlikely to be

linked) to the grid, assuming the continued use
of diesel would be appropriate for the baseline,
unless other energy systems were being used.

With the project-specific approach it would be
possible to derive baseline data from a ‘source of
emission’, provided emission from that source in
the project area is capped. For example, the
baseline for a project involving replacement of a
coal-fired power plant by a gas combined cycle
plant would use data on emissions from the coal-
fired plant. However, if several gas turbine plants
are already operating in the area, one might argue
that the baseline should be the average of emis-
sions from neighboring gas-fired plants. Thus, the
baseline for a given project type (gas-fired to
replace coal-fired, in this case) could be site
specific. See (2000) recommended that the source
of emission (in this case, coal-fired plant) could be
treated as the baseline if a particular ‘superior’

technology (such as gas turbine plants) consti-
tuted less than 50 percent of existing technologies
in the region at the time of project investment.

A project-specific baseline would be appropriate
for Indonesia’s AIJ solid sludge recycling project.
Because recycling and generating power from
solid wastes is not a common practice in the
pulp and paper industry a project-specific
baseline would be the best means of generating
and handling data.

5.2.5.3. Multi-project baseline

Description

A multi-project baseline (MPB) is based on data
derived from a representative number and mix of
projects. Consequently multi-project emission
factors (MPEF) are needed to establish the
overall baseline emission.

Multi-project baselines seek to avoid the costly
and time-consuming process of establishing and
validating project-specific baselines. MPEF can
be calculated based on data from selected
individual factories or plants. Data from a num-
ber of sources can be weighted and used in
aggregate form, or specific representative data
subsets might be used. In the power sector, for
example, MPEF can be compared to the follow-
ing reference:

� fuel-specific (plant using same fuel)

� all fossil (all fossil-fuel plants)

� sector wide (whole electricity sector)

Multi-project baselines have been used and
studied in India, South Africa, and China. The
main findings from these studies are:

� Different baselines may need to be selected
for different CDM projects.
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� Using only those plants that have high poten-
tial for emission reductions to generate
baseline data can yield higher values for
emission reductions.

� Using different criteria to establish multi-
project baselines (such as historical average
or average from recently introduced technolo-
gies) has substantial impact on the quantity of
emission reductions credited to the project.

Advantages and Disadvantages

Mult- project baselines may improve consistency
and transparency in determining project
additionality. They can also reduce transaction
costs, making them particularly advantageous for
small-scale projects. Multi-project baselines may
work quite well in homogeneous sectors such as
energy and transport and can be cost-effective
when there are many CDM projects in a sector.

However, multi-project baselines may suffer from
poor data quality and data inconsistencies. Data
from sectors that are heterogeneous and from
sectors that are subject to rapid technological
changes can be difficult to handle. Choosing the
degree of spatial aggregation may also be diffi-
cult.

Applicability

Multi-project baselines may work well for the
electric power sector, since one set of emission
factors can serve many CDM projects. This
baseline type may also be suitable when dealing
with relatively uniform technologies, for which
data are easier to obtain and validate, e.g., energy-
intensive industry. Drastic changes in fuel mix and
efficiency can limit the validity and applicability of
multi-project baselines, an important consider-
ation for Indonesia where the share of coal in the
energy sector is projected to grow rapidly.

5.2.5.4. Simplified method

Small-scale emission-reducing projects (e.g., solar
home systems in rural areas), may incur relatively
high transaction costs. This can make them less
competitive although the benefits gained may be
significant, particularly for the local community
and the environment. A mechanism is needed to
ensure that small, but eligible,  projects are
identified and not excluded from the CDM. Simple
low-cost methods for establishing baselines for
small-scale projects are also needed.

Various mechanisms have been put forward to
‘fast track’ certain CDM projects; these include
using a standardized baseline, prioritizing certain
project types, and capping project sizes. That
example, paragraph 67 in FCCC/CP/2000/CRP.2/
Add.1 provides that ‘energy projects with an
output capacity of no more than a certain quantity
of megawatts are automatically considered to be
additional.

The following considerations apply to Indonesia:

Prioritized Projects

Host country should prioritize certain project
types and sectors within their economy, based on
national priorities. For example, in Indonesia’s
energy sector projects that involve proven tech-
nologies that are commercially viable and com-
prehensible to local workers, are encouraged.

Standardized Baseline

Small projects can use standardized baselines.
Emissions from certain activities can be
benchmarked, based on a representative number
of surveys of that particular activity under similar
conditions. A project baseline would assume ‘x’
emission rate based on the existing data.
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Project bundling

Small projects involving similar activities can also
be ‘bundled’ together and treated as a single
entity. This would result in a single registration,
simplifying and speeding up the process. Valida-
tion, verification, and certification would be on
an individual basis (i.e., each individual project
would be assessed independently). Renewable
energy for rural electrification projects in Indone-
sia are a good example of the type of projects
that can be bundled together.

5.2.6. Abatement cost and economic
analysis

The costs of GHG abatement under the CDM can
be affected by a number of factors, including
technology, social considerations and data
quality. Abatement costs are estimated as the
difference between costs under the baseline
scenario and actual project costs.

Project proponents should undertake an eco-
nomic analysis using methods suited to the
project objectives. All cost components should
be factored into the analysis, including transac-
tion and other sundry costs. Methods such as net

present value and internal rate of return can be
employed, as long as discount rates and ex-
change rates are appropriately set. This is par-
ticularly important in the case of Indonesia
where rates are subject to fluctuation.

Additional costs may be incurred as a result of
complex baseline determination, negotiations on
emission credit sharing, adaptation fund contri-
butions and sustainability requirements; extra
costs may also be risk-related. The risks for
which projects must plan include changes in
legislation, political uncertainties, financial market
fluctuations and social acceptance.

Ancillary benefits may also accrue from the
project. These could include improved quality of
the surrounding environment, reduced pollution,
better social conditions, and job creation. Where
ever they are quantifiable these benefits can be
included in the estimation of total benefits
accruing from the project.

5.2.7. Credit sharing

The distribution of emission credits (CERs in the
case of CDM projects) and profits generated by a
CDM project should be agreed upon prior to
project start-up. All project participants should
have the capacity to ensure contractual equity, as
exploitation is a concern for most host (develop-
ing) countries.

The agreement would also need to determine
whether the share ratio would remain constant
or change over the project’s lifetime. For ex-
ample, investors might acquire a larger propor-
tion of emission credits in the early years of the
project in order to meet their emission reduction
commitments, but gradually reduce their share
and perhaps fully transfer emission credits to the
host in the later years of the project.

However, it is important to note that credit
sharing may not be the most effective way to
gain maximum economic benefits from the CDM.
Potential investors might see projects proposed
on the basis of credit sharing as not in their
interest (their main interest being accumulation of
carbon emission reduction credits).

5.2.8. Marketing CDM projects

This section looks at market barriers that may
affect the development or implementation of
CDM projects. Strategic actions to deal with the
barriers identified are also discussed.
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5.2.8.1. Cost minimization

CDM projects may be subject to additional costs,
which could reduce their attractiveness to
investors. Minimizing the additional costs and
enhancing the potential for certification of
emission reductions are important for effective
marketing and promotion of CDM projects.

5.2.8.2. Promotional activities

Contacts with foreign investors are real and
positive opportunities offered by CDM projects.
Barriers to foreign investment should be re-
moved and foreign investors need to be made
aware of the CDM opportunities in a country.

Investment in CDM projects in Indonesia will
depend on the existence and maintenance of a
conducive environment. Proof of the involvement
and commitment of all CDM project stakeholders
would be important in this respect. Potential
project developers within Indonesia are unlikely
to be familiar with CDM possibilities and require-
ments. Information on national CDM rules and
procedures should be disseminated as part of an
integrated promotional package.

The institution that will be in charge of promoting
the CDM portfolio would need to select and
prioritize projects according to type, as it is
probably not realistic to promote all kinds of
projects at once.

Indonesia also needs to demonstrate the exist-
ence of appropriate infrastructure and manage-
ment capacity to handle CDM projects and
related administration. Incentives for ‘climate-
friendly’ technologies, such as subsidies, taxes
and regulations on emission trading, are valuable
tools the government can use to promote the
CDM.

5.2.9. Eligibility of CDM projects

It is envisaged that a CDM project would have to
meet eligibility criteria under the following
headings: sustainable development; environmen-
tal and social considerations; economic and
financial considerations; institutional and legal
considerations.

It is important to note that the eligibility criteria will
be determined by stakeholder consensus and the
following discussion is speculative.

Sustainable Development

A CDM project must take into account the national
sustainable development priorities. Economic
efficiency, social equity and environmental
sustainability are the main features of sustainable
development in all sectors. In this context, a CDM
project shall:

� Identify the sustainable development goals
and indicators of the country that are rel-
evant to the project’s objectives.

� Demonstrate how it will contribute to achiev-
ing the national sustainable development
objectives.

Environmental and Social Considerations

In addition to GHG emission reductions, a CDM
project shall:

� Be based on the best available long-term
environmental technology options, taking into
account the benefits of transfer of technology
and, where possible, employing locally
available technology.

� Comply with existing national environmental
policies and regulations.

� Monitor and report on environmental impacts
associated with the project throughout the
project’s lifetime.
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� Identify and address the social impacts of the
project, for example, effects on local employ-
ment and social infrastructure.

� Ensure participation of the local community
in project development, particularly in
projects such as rural electrification.

Economic and Financial Additionality

A CDM project should document the following:

� All operational costs (including transaction
costs) and economic benefits associated
with the project.

� The abatement cost.

� Financial projections reflecting the situation
both in the presence and absence of the
CDM project.

� An explanation of the project’s capacity to
create local economic benefits.

Institutional and legal considerations

In the context of the Kyoto Protocol and
UNFCCC, a CDM project should:

� Assist in achieving sustainable development
and in contributing to the ultimate objective
of the Convention (Article 12.2).

� Be based on voluntary participation (Article
12.5a).

� Result in additional GHG emission reductions
that have real, measurable, and long-term
benefits in terms of mitigation of climate
change (Article 12.5b,c).

� Undertake monitoring and verification
according to the monitoring and verification
protocol to be developed by the COP or CDM
Executive Board.

� Certify emission reductions through opera-
tional entities to be designated by the COP or
CDM Executive Board.

5.3. SELECTION OF PROJECTS AND
PROJECT PORTFOLIO

This section will look at how Indonesia’s CDM
project portfolio would be developed. The main
factors that will be taken into account are as
follows:

� Stakeholder views

� Cost considerations

� Current policies and regulations

5.3.1. Stakeholder views

In December 2000, CDM questionnaires were
sent to 150 respondents from various back-
grounds (government officials from related
departments, researchers and academics,
private sector and NGO personnel, etc) in
Indonesia. Respondents were asked to indicate
the importance they attached to a variety of
issues and indicators grouped under four head-
ings. These four groups were as follows:

� Sustainable development indicators

� Sector priority

� Project type

� Institutional design for the CDM

Respondents were also asked to provide addi-
tional comments on each issue, if they wished.

Fifty-two completed questionnaires were re-
turned. Thirty-four (65%) responses came from
government departments/institutions, fourteen
(27%) from the private sector including, Pertamina
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and PLN, and the balance from universities, NGOs,
and representative of local government.

Respondents were generally in agreement on
sustainable development priorities. However, in
all other respects, the questionnaire responses
reflected a bias, seemingly towards the field of
the expertise the respondent. For example, a
particular energy project type could be consid-
ered both the least important and the most
important, depending on the background of the
respective respondents.

The responses were analyzed as follows. First,
responses for each indicator were divided into
three categories: most important, average, and
least important. For example, under the heading
‘sustainable development’ the indicator ‘no
adverse environmental impacts’ was ranked as
‘most important’ while the indicator ‘increased
employment’ was of average importance. In this
way clearer extremes of preference could be
ascertained. Second, individual responses to
each indicator were calculated in terms of the
percentage of respondents who responded to
that particular item. Finally the indicators under
each heading were ranked in order of impor-
tance. Written comments and additional inputs
by individuals were analyzed separately.

Stakeholders ranked sustainable development
indicators in order of importance as follows:

1. No adverse environmental impact

2. Environmentally sound technology transfer

3. Stakeholder participation

4. Socio-economic consideration

5. Improved capacity building

6. Local economic benefits

7. Community development program

8. The market openness of CER to Annex 1
countries

9. Increased employment

10. Equitable distribution of benefits

11. Respect of ulayat’s right (land tenure)

12. Use of implementable technology

13. No net increase in external debt burden

14. Increase in foreign currency reserves

In addition to the list above, four respondents
suggested the following as additional
sustainability criteria: participation of local
industry, impacts on human health, socio-culture
considerations, and minimized dependency
upon developed countries. The additional
comments are strongly linked to some of the
indicators listed above. For instance, local
economic benefits and capacity building would
be closely related to ‘participation of local
industry’; no adverse environmental impact
would also include ‘impacts on human health’,
and so on. The comments will not be discussed
any further here.

Stakeholder preferences for project types in
order of priority (based on analysis of question-
naires) is listed in table 5.5.

Other project types perceived as important by
certain stakeholders (expressed as comments)
were: Fuel Cell; CO2 emission reduction in the
cement industry; coral reef and sea biota; natural
resource inventory; survey and mapping; envi-
ronmental management; land rehabilitation;
inventory and evaluation of land cover Change.

The comments not only reflect the respondents’
areas of expertise, but also show that some
stakeholders have limited understanding of the
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CDM issue. In the next section, the analysis of
project types, based on the questionnaire results,
will be used only as indicative of the preferences
of stakeholder, and not an absolute conclusion.

5.3.2. Cost screening

The mitigation options/project types discussed in
chapter 2 are divided into three groups, according
to their costs, as listed in Table 5.6.

Project Type Sector

1 Fuel switch Electricity supply/Industry

2 Efficiency improvement in industry Industry

3 Waste management Waste management

4 Provision of public transport Transport

5 Improvement of fuel efficiency of cars Transport

6 Efficiency improvement in refineries Industry

7 Reduction of gas flaring Industry

8 Biomass energy Electricity supply

9 Small hydropower Electricity supply

10 New, highly efficiency gas power station Electricity supply

11 Solar power - Photovoltaic Electricity supply

12 Use of gas as transport fuel Transport

13 Geothermal Electricity supply

14 New, highly efficiency coal power station Electricity supply

15 Solar thermal (small scale) Electricity supply

16 Insulation of commercial buildings Electricity Demand Side

17 Replacement of inefficient electric motors in industry Electricity Demand Side

18 Large hydropower Electricity supply

19 Sequestration of CO2 in empty oil and gas fields Industry/ Electricity Supply

20 Efficiency Improvement in existing fossil power stations Electricity supply

21 Replacement of inefficient AC Electricity Demand Side

22 Wind energy Electricity supply

23 Reduction of electricity transmission and distribution losses Electricity supply

24 Replacement of incandescent light bulb with fluorescent lamps Electricity Demand Side

25 Coal pre-drying Electricity supply

26 Waste methane capture and utilization Waste management

27 Use of biofuel in transport Transport

28 Wave power Electricity supply

29 Reduction of deforestation Forestry

30 Reduced impact logging Forestry

31 Reduction of fluorized gases in aluminum production Industry

32 Insulation of residential buildings Demand

33 Better feed for livestock to reduce methane Agriculture

34 Less-methane intensive irrigation for rice cultivation Agriculture

Table 5.5.  Stakeholder views on priority project types
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5.3.3. Sectoral policies

All CDM projects, particularly those in the energy
sector, should be implemented in line with
national policies and regulations. The Directorate
General of Electricity and Energy Utilization
(DGEEU), the institution responsible for drafting
energy policy in Indonesia, has begun to look at
CDM issues. Although policy and regulations on
CDM have not yet been enacted, DGEEU has
asserted its view that a thorough evaluation of
the short- and long-term benefits of the CDM in
Indonesia is needed.

Project opportunities in the energy sector include
renewable energy, energy efficient technology,
clean technology, and clean production technol-
ogy. In the transport sector projects in the follow-

ing areas are encouraged: utilization of liquefied
petroleum gas and compressed natural gas; and
mass rapid transport system.

Since many potential projects would be strongly
linked to the supply of electricity, it would be
prudent to also take into account the current
situation of the electricity industry in Indonesia,
and the expectations of the State Electricity
Company PLN (currently the sole buyer of
electricity).

The electricity industry has been negatively
affected by the prolonged monetary crisis that
began in late 1997. PLN buys some of its electric-
ity supply from Independent Power Producers
(IPPs), to whom it makes payment in US dollars.
However, local customers pay for their electricity

Cost category Mitigation option/type of project

Low Cost and No-Regret Options

(<US$5/ tonCO2 or US$15/ton C) � Gas combined cycle

� Substitution of incandescent lamp to fluorescent lamp

� Substitution of incandescent to compact fluorescent lamp

� Hydro power plant

� Mini hydro power plant

� Low temperature cogeneration

� Use of variable speed motor

Medium Cost

(US$5-20/tonCO2 or US$15-60/tonC) � Utilization of flared gas from NG production

� Cogeneration & heating system reconstruction in textile industry

� Improvement of waste management in starch factory

� Waste incineration/fuel switch in pulp &paper plant

High Cost

(US$ 20-100/ton CO2 ) � Boiler improvement in palm oil plant

� Gas turbine

� Geothermal PP

� Cogeneration HT

� Biomass steam PP

� Solar thermal

Table 5.6. Cost category of mitigation options and project types
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in local currency. In 1998 PLN suffered substantial
losses, mainly caused by the depreciation of the
Rupiah against the US dollar. Other factors con-
tributing to PNL’s financial losses include: internal
inefficiency, the use of approximately 27 percent
natural gas, purchased in US dollars, in the
national energy supply scheme (PLN, 2000),
imports of spare parts, and repayment of offshore
loans.

In August 1998 the government issued a restruc-
turing policy for the electricity sector which was
intended to streamline operations and increase
profitability. Under this policy, which promotes a
multi-buyer and multi-user system by 2003, PLN
will no longer be the sole player in the power
sector. This scheme is now under review. Inde-
pendent power producers were unwilling to
reduce their selling price to compensate for
PLN’s adverse financial situation. Contract
settlement with the IPPs is currently under
negotiation.

Meanwhile, a gradual increase of the electricity
tariff by, on average, 29 percent, has been real-
ized since May 2000. The increase did not in-
clude users with a use rate of less than 900 VA
(called the ‘R-1 group’), which includes small
households and small industries. The R-1 group
represents 86 percent of all PLN’s customers.
PLN will increase the electricity tariff again by 20-
25 percent in June this year (2001), provided the
plan is approved by parliament. This increase
will include the R-1 group. The new tariff struc-
ture should be fully implemented by 2005, and
new price structures are expected to benefit the
less well off.

In Java and Bali, the country’s most densely
populated islands, demand for electricity contin-
ues to rise despite the crisis. Meanwhile black-
outs and brownouts occur more frequently on
other islands, as a result of old generators. Many

energy efficiency and generator replacements
projects have been put on hold by PLN due to lack
of funding.

Demand for electricity is also growing rapidly on
small islands. Initiatives to develop remote
power generation units using local sources
(usually renewable energy) have been planned.
But again, PLN’s financial incapacity has delayed
such developments.

PLN has stated that its short-term priorities are to
restore its financial viability and to finance
postponed projects. Any CDM projects linked to
the supply of power (co-generation, fuel switch,
renewable energy, etc.) would have to consider
this priority.

The government of Indonesia, through the
Department of Transport, has been actively
engaged in reducing GHG emissions in transport
sector, through the following initiatives:

� Promotion of a Mass Rapid Transport system
(particularly for the Jakarta area – this initiative
is currently is at study stage).

� Improving railways and laying double track-
ing.

� Inspection and maintenance of private
vehicles.

5.3.4. Selection of CDM portfolio

By considering the potential mitigation options
discussed in chapter 2, the survey results dis-
cussed above, and policies in the relevant
sectors, each technology option/project type has
been mapped against mitigation cost and priority
(based on stakeholder views and sector priori-
ties). This mapping is depicted in figure 5.1.

Some projects were not included in the cost
modeling due to lack of data for cost calculation;
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Project type

Fuel switch (retrofitting)

Solar – Photovoltaic

Efficiency improvement in fossil power
stations (coal pre-drying, coal upgrading)

Waste methane capture and utilization

Provision of public transport

Remarks

Emphasizes switching from coal and/or diesel fuel to gas. The challenge is
switching paradigm from the continuing dependency on fossil fuel.

Strategic means of providing rural homes with electricity, but potential
emission reduction is relatively small and projects are relatively expensive

Potential for emission reduction is significant: Indonesia’s power plants are
still predominantly fossil fuel based, but for the CDM and in the sustainable
development context, projects associated with coal are still contentious from
the environmental perspective.

High potential due to enormous amount of waste generated by the popula-
tion, but currently no Indonesian companies provide technology.

Perceived as highly important by stakeholders, but difficult to estimate the
actual GHG offset; also expensive.

Table 5.7  Other prioritized potential CDM projects

Figure 5.1.  Matrix of mitigation options/project type as potential CDM

Boiler improvement in palm oil plant

Gas Turbine

Cogeneration HT Biomass Steam

Utilization of flared gas

Cogen&heating system reconstruction in
textile industry

Improvement of waste management in
starch factory

Waste incineration/fuel switch in pulp &
paper plant

Gas Combined Cycle

Mini Hydro Power

Low Temperature Cogeneration

Hydro Power

Use of Variable
Speed Motor

Geothermal

Solar Thermal

Substitution of
Incandescent Lamp
with (Compact)
Fluorescent Lamp

High cost

Medium cost

Low cost /
No-regrets

High priority Medium priority Low priority

nonetheless these project types have potential as
CDM projects and are listed in table 5.7.

5.3.5. Project portfolio

Several potential CDM projects have been identi-
fied (table 5.8). They are not listed in order of
importance, nor is the list exhaustive. More

projects are anticipated as CDM institutions and
procedures become established, and as the CDM
becomes more widely recognized by potential
Indonesian proponents.

Some small projects located in adjacent areas
(same island) are bundled together in groups.
Individually these projects, involving renewable
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energy, are not competitive compared with
subsidized fossil energy. They also incur substan-
tial transaction costs. Bundled together, the
projects become more attractive, presenting a
good case for additionality, and with sound
sustainable development characteristics.

In this table, the baselines used are coal power
plant with an emission factor of 0.916 kg CO2/
kWh, and average energy mix in 2000 with an 0.54
kg CO2/kWh. The coal power plant used as the
baseline case is assumed to feed on subituminous
coal with a carbon emission factor of 26.2 ton C/TJ
and thermal efficiency of 37 percent. Using
different assumptions would certainly lead to a
different coal emission factor. Some projects do

not use the coal or energy mix in 2000 baselines:
coal drying project, waste recycling projects, and
energy efficiency in the textile industry. The
baselines for these projects are the hypothetical
situation in the absence of the project; thus
emission reductions are calculated simply as the
difference between baseline emissions and
project emissions.

The different baselines used for each project are
discussed in project briefs, which are available in
the Appendix.
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Project Title

Geothermal power plant Sarulla

Geothermal power plant Ulumbu

Project Cluster: Small Hydro in Irian/ Papua

� Mini hydro power plant Tatui

� Micro hydro power plant Amai

Project Cluster: Renewable Energy in East &
West Nusa Tenggara (NTT & NTB)

� Renewable Energy Supply   Systems
(RESS) (AIJ)

� Mini hydro power plant Ndungga

� Mini hydro power plant Santong

Project Cluster: Rural Electrification in
Sulawesi

� Micro hydro power plant Mongango

� Mini hydro power plant Lobong

� Mini hydro power plant Kalumpang

� Micro hydro power plant Hanga hanga I

� Micro hydro power plant Hanga hanga II

� Mini hydro power plant Sansarino

� Micro hydro power plant Batu Sitanduk

� Micro hydro power plant Kadundung

� Micro hydro power plant Usu Malili

� Micro hydro power plant Sambilam Bo

� Micro hydro power plant Rante Balla

Coal drying plant at Suralaya power plant

Paper sludge and solid waste recycle for
steam generation - PT. Fajar Surya
Wisesa (AIJ)

Waste recycling and emission capturing at
tapioca starch plant

Use of palm oil plantation wastes in a co-
generation facility

Using palm oil mill waste to generate
electricity

Energy efficiency in textile industry

Location

North Sumatra

Satar Messe, Manggarai, NTT

Yapen Selatan , Yapen Waropen

Depabre , Jayapura

East Nusa Tenggara (NTT)

Ndungga, Ende, NTT

Gangga, Lombok Barat, NTB

Attingola, Gorontalo, North
Sulawesi

Passi , Bolaang, Mongondow,
North Sulawesi

Luwuk , Banggai, Central Sulawesi

Luwuk, Banggai, Central Sulawesi

Ampana Kota, Poso, Central
Sulawesi

Walenrang, Luwu, South Sulawesi

Belopa, Banggai, South Sulawesi

Malili, Luwu, South Sulawesi

Mowewe, Kolaka, South East
Sulawesi

Basessang Tempe, Uwu, South
Sulawesi

Sinjai, South Sulawesi

West Java

Bekasi, West Java

Ponorogo, East Java

Torgamba Plantation, North
Sumatra

Pangkalan brandan, North Sumatra

West Java

Capacity
(MW)

400

10

1.2

1.1

0.3

1.9

0.85

1.2

1.6

1.7

3.4

0.9

2.25

1.6

4.6

4

2.2

1.9

13.4

10.5

Status

Feasibility study

Feasibility study

Feasibility study

Feasibility study

In operation

Feasibility study

Feasibility study

Feasibility study

Feasibility study

Feasibility study

Feasibility study

Feasibility study

Feasibility study

Feasibility study

Feasibility study

Feasibility study

Feasibility study

Feasibility study

Initial concept

Construction
completed in
January 2001

Concept

Feasibility Study

Feasibility Study

Initial Study

Project
Participants

PLN,
PERTAMINA
Panas Bumi,
Unocal
Geothermal
Indonesia

PLN

PLN

PLN

E7, handed
over to the
State Ministry
for Environ-
ment

PLN

PLN

PLN

PLN

PLN

PLN

PLN

PLN

PLN

PLN

PLN

PLN

PLN

PT. Fajar Surya
Wisesa, NEDO
Japan

Bronzeoak Ltd.

Bronzeoak
Ltd., PT. Catra
Nusantara

Lifetime
(years)

30

25

25

25

15

25

25

25

25

25

25

25

25

25

25

25

25

25

NA

15

15

30

30

20

GHG reduction
(tons CO2/y)
Base: Coal

2,889,534

72,238

14,768

20,908

162,777

GHG
reduction
(tons CO2/y)
Base: Avg.
energy mix

1,702,944

42,574

  8,705

10,407

95,932

Table 5.8.   Candidates for CDM Projects*

*  : not in the order of importance
** : baseline is condition if project is not carried out

50,710

39,735

37,000 **

91,000 **

20,417 **

86,044

67,422

7,600
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The strategy recommendations below are drawn
primarily from the discussion in presented in
chapters 2 – 5 of this report. They are clustered
into 3 strategic classifications: technical, institu-
tional, and international negotiating strategies.

6. 1. TECHNICAL STRATEGY

6.1.1. Comprehensive baseline study

The value of the Clean Development Mechanism
(CDM) depends on the additionality of the CDM
project, i.e., the measurable reduction in emis-
sions resulting from the projects. A thorough,
comprehensive and rigorous baseline determina-
tion procedure is needed to determine the
additionality.

At the international level, efforts to develop a
baseline methodology are ongoing. Indonesia can
play an active role in this global effort. Developing
a standardized baseline for fast-tracked small-
scale projects is a particularly important consider-
ation.

A baseline study of a CDM project should contain
the following:

Ä Definition of the project system boundary.

Ä Description of the type of baseline being
established and the methodology used for
determining the baseline.

Ä Proof of additionality.

Ä An indication of the lifetime of both the
project and the baseline.

Ä The abatement cost and an explanation of
how it was calculated.

Ä Discussion on leakage.

Ä Explanation of how the project complies with
national environment standards and related
regulations.

A more detail and thorough study needs to be
done as a follow-up to this National Strategy Study
(NSS).

Baseline methods that could possibly be applied
in Indonesia:

Ä Forecasts based on model simulation
(sectoral baseline).

Ä Multi-project baselines.

Ä Project specific baselines, conforming with
the international methodologies.

Lessons learned from AIJ projects (described in
chapter 5) indicate that CDM projects, being
similar in nature, should pay attention to techni-
cal, financial, institutional, and social consider-
ations. Technically it is possible to transform AIJ
projects into CDM projects, but it must be ensured
that the purpose and benefits, i.e., mitigating
climate change, are not altered in the process.
The change from AIJ to CDM may require adjust-
ments, for example, in terms of legal status, the
sustainable development context, and counting of
credits.

6.1.2. National CDM manual and guide-
lines

A CDM Manual and Guidelines will have to be
developed as soon as possible to ensure clear
guidance for prospective project hosts and
investors. The Manual and Guidelines should
contain the following information:

Ä An outline of the key steps in the CDM project
cycle in Indonesia.

Ä The relevant forms that must be filled out by
project proponents.

Ä All contact and other relevant details for the
government agencies dealing with permits
and other tasks associate with the CDM,
including information on procedures for
contact these agencies.
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Ä A list of and contact details for third-party
operational entities.

Ä National and international eligibility and
sustainability criteria.

Ä An explanation of baseline setting, including
information on multi-project and standard-
ized baselines for small-scale and fast-track
projects.

The CDM Manual and Guidelines should be made
available to all interested parties, distributed
either free of charge, or with small fee for printing
costs, by the Secretariat (Climate Unit) and the
Clearinghouse. The CDM Manual and Guidelines
should also be made available through the
Indonesian CDM website.

6.1.3. Sustainable development criteria

While what constitutes an eligible CDM project
will be determined internationally during the
negotiations, national eligibility criteria should be
developed. The criteria should take account the
following: sustainable development, and environ-
mental, social, economic, institutional and legal
considerations relevant to the Indonesian setting.
The results of the survey undertaken as part of
this study (chapter 5) provide a preliminary list of
sustainable development criteria. These criteria
will need to be improved and refined.

At a minimum, a CDM project should not hinder
the existing sustainable development efforts of
the host country. Better yet, the CDM project
should enhance the existing efforts towards
sustainability. There are at least three categories
of criteria that should be included in sustainability
testing for CDM projects: economic, social, and
environmental criteria. The economic criteria
may include fostering, instead of hindering,
economic growth, generating employment, and
poverty eradication. The social criteria may
include enhancing, instead of weakening, social

cohesiveness, and human-resource development.
The environmental criteria may include protect-
ing, instead of damaging, the natural resource
base and the environment of the host country.
How such criteria would be used to screen
proposed CDM projects in Indonesia should be
described in the CDM Manual and Guidelines.

6.1.4. Maximizing potential for no-
regrets and low-cost projects

Given that low prices are expected for carbon on
the international market during the first commit-
ment period, a feasible strategy would be to
maximize the potential of no-regrets and low-cost
projects. No-regrets and low-cost projects are
those that are beneficial in many ways, even
without reducing GHG emissions. Energy effi-
ciency, for example, is beneficial even when the
emission reductions generated by the project are
not taken into account.

For example, great potential for reducing emis-
sions awaits realization in Indonesia’s oil and gas
industry. Using flared gas to generate electricity
(and thereby reducing the use of, and emissions
associated with, other fuels) is projected to
account for over half of Indonesia’s certified
emission reduction (CER) sales.

There are reasons why no-regrets and low-cost
projects are not immediately implemented in
Indonesia. Often they face significant investment
and implementation barriers. Furthermore, some
project-types are relatively low-priority in consid-
ered alongside the most immediate, developmen-
tal issues facing the country.

6.1.5. Fast track for small-scale projects

Under the low projected international market
price for emission credits - particularly if the
United States does not implement the Kyoto
Protocol - transaction costs will play an important
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role in determining the viability of CDM projects.
Fast tracking of small-scale projects could help
reduce transaction costs and ensure quick
implementation.

Establishing a mechanism for fast tracking
projects is both a technical issue and an institu-
tional issue. Small projects face institutional and
other non-economic barriers. However, they are
often meet sustainable development criteria,
since the community usually undertakes such
projects themselves. The latest negotiating text
proposed by the President of the Conference of
the Parties (COP) 6, prepared for the resumed
COP6 in Bonn in July 2001, contains criteria for
determining what constitutes a small-scale
project, namely renewable energy projects
smaller than 15 megawatts (MW) and energy
efficiency projects smaller than the equivalent of
5 MW.

A standardized baseline and simplified guidelines
and procedures are needed to ensure fast track-
ing of small-scale CDM projects. Efforts are being
made, elsewhere in the world, to develop the
standardized multi-project baseline, and simpli-
fied procedures. Indonesia will gain by being
actively involved in these developments.

6.1.6. Sharing of benefits

The sharing of benefits and profits generated by a
CDM project should be agreed prior to project
start-up. The sharing of benefits may include
sharing of CERs, if Indonesia can ‘bank’ them for
future use, or sharing of proceeds after adminis-
trative and adaptation levies have been paid. All
project participants should have the capacity to
ensure contractual equity.

While the methodology for sharing benefits is a
technical issue, increasing the capacity of Indone-
sian institutions in negotiating a contract that

leads to favorable sharing of benefits is an institu-
tional issue. It is important for Indonesia to
improve its technical and institutional capacity in
this area.

6.2. INSTITUTIONAL STRATEGY

6.2.1. Establishment of the national CDM
board and clearinghouse

All of the components of the Designated National
Authority (DNA) for the CDM, but especially the
national CDM Board and the national CDM
Clearinghouse, will have to be established as
soon as possible. Also, the existing Climate Unit
within the Ministry for the Environment must be
strengthened and its capacity developed to
enable it to assist the national CDM Board.

The CDM Board is a multi-stakeholder board, with
membership drawn from relevant ministries
(energy, transportation, forestry, finance, foreign
affairs, and environment), experts, representa-
tives of local government, non-governmental
organizations (NGOs), grass roots organizations,
and relevant private sector associations. The
Chair of the National Committee on Climate
Change will be appointed as the Chair of the
Board.

The Clearinghouse will be a private entity specifi-
cally serving as the research and implementation
arm of the Board.  The Clearinghouse will under-
take the following tasks:

Ä Assisting the Board during the project ap-
praisal process, including eligibility and
sustainability screening and environmental
impact assessment.

Ä Assisting the Board and the international
operational entity in verifying the CERs
produced by the project.

Ä Accrediting the local operational entity.
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Ä Providing information on and a database of
interested investors and host companies,
national and international operational entity,
and consultants.

A separate effort to establish the CDM Board and
the Clearinghouse will be undertaken as a follow
up of this study.

6.2.2. Ensuring public participation

To ensure public participation in the Indonesian
CDM public hearings will be held as part of the
sustainability screening process, and the public
will be given an opportunities for appeal. A review
and appeal process will also be incorporated into
the procedure for issuing CERs. Public participa-
tion is also ensured through public-interest
representation on the CDM Board.

6.2.3. Marketing the CDM and fostering
investment relations

The CDM will have benefits for Indonesia beyond
the economic. Fostering existing and future
investment linkages with Annex B countries may
be even more important. Potential CDM investors
in Indonesia include Japan, Australia, the Euro-
pean Union, and the United States (possibly in
that order). Fostering investment relations with
these countries and building investor confidence
in Indonesia are key to the success of CDM
investment in Indonesia.

Good marketing strategies for CDM projects
should be established. At the project level,
strategic actions such as minimizing additional
(transaction) costs need to be taken. The estab-
lishment of the CDM Clearinghouse is an attempt
to minimize transaction costs. In the implementa-
tion phase, the Clearinghouse should be empow-
ered to formulate and undertake a large-scale
marketing strategy for CDM investment.

6.3. NEGOTIATING STRATEGY

6.3.1. Limiting surplus emission credits

Surplus emission credits from Russia and coun-
tries with economies in transition will be the
CDMs main competitor for a share in the carbon
market. These surplus credits, known as AAUs or
‘hot air’, will tend to be purchased first by the
Annex B countries, as there is no cost involved in
creating these credits.

The issue of surplus emission credits is especially
relevant if the US is not a Party to the Kyoto
Protocol. The US was expected to account for
more than half of total demand for emission
credits under the existing Kyoto flexibility mecha-
nisms. Without the US this demand will no longer
exist, and the remaining demand will be met
almost entirely by surplus hot air from Russia and
other economies in transition countries.

It is imperative that the surplus emission credits
are limited, so that they will not crowd out the
emission credit market, leaving no place for
emission credits generated by the CDM.

6.3.2. Voluntary trading restrictions

Voluntary restrictions on the sale of CERs will, to a
certain extent, increase the price achieved for
each CER, provided that the AAU surplus does not
crown-out the market. The effect of the price
increase is expected to outweigh the effect of a
reduced number of CERs for sale, thus leading to
increased revenue overall.

Voluntary limitation on the sale of CERs, espe-
cially if coordinated with other potentially large
CER sellers, will benefit developing countries in
general, and Indonesia in particular.
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6.3.3. Open architecture cooperative
arrangements

For Indonesia, there is no need to specifically
choose one cooperative arrangement (i.e.,
bilateral, multilateral, or unilateral). An open
architecture cooperative arrangement is more
flexible and fits well in Indonesia’s future plans for
a CDM facilitation framework.

The CDM Clearinghouse will be the center for
cooperative arrangements. The Clearinghouse
can offer a portfolio of projects to either a bilat-
eral or a multilateral investor, while allowing
unilateral arrangements (if such arrangements
are approved and adopted in the current interna-
tional negotiations) to also operate. The Clearing-
house will not be the only avenue for CDM
investment, however, as any cooperation arrange-
ments may establish their own arrangements
outside of the Clearinghouse. This arrangement
will keep the transaction cost low while forcing
the Clearinghouse to be competitive.

6.3.4. Adaptation and administrative
levies

Indonesia will negotiate for imposing adaptation
and administrative levies on all three ‘flexibility’
mechanisms, as this is more efficient, and will not
place the CDM at a comparative disadvantage
among the mechanisms. The imposition of these
levies on the CDM only, however, does not seem
to significantly reduce the competitiveness of the
CDM, as tentative analysis in this study has
shown.

6.3.5. Sinks under the CDM

Article 12 does not mention the use of removal of
GHGs by sinks (sequestration) as allowable
project types under the CDM. Negotiations on this
issue are ongoing. Tentative analysis shows that
Indonesia would probably benefit financially from

the inclusion of sinks in the CDM. While inclusion
of sink projects would reduce the price achieved
for CERs and crowd out some energy sector
projects, it would lead to increased CDM project
volume in Indonesia overall.

Indonesia, however, will offer sink projects under
the CDM only cautiously. A number of conditions
should prevail before sink projects can be ap-
proved uncer the CDM. Considerations such as
whether the CDM sink projects conform to
sustainable forest management, whether the
associated analyses are scientifically-sound, and
whether issues such as permanence and leakage
are adequately addressed, should determine the
acceptance of sink projects under the CDM.

6.4. STRATEGY AND PRIORITY

The participants of the latest NSS workshop on
June 19, 2001 prioritized strategic issues as shown
in the following table. The workshop participants
were asked to scores issues between 1 and 3,
with 1 indicating the least important and 3
indicating the most important. The average score
for each strategy recommendation is used to
shed light on the collective opinion regarding
strategy considerations. Although the workshop
participants represented a range of key govern-
ment officials, and not the full range of stakehold-
ers, the priorities reflect a range of opinions on
setting strategies.

Fast tracking small-scale projects was the most
important strategic issue according to most
participants. Small-scale projects are expected to
have significant sustainability value. They tend to
have larger positive impacts on local develop-
ment, and tend to involve simple and appropriate
technologies that can be used by local communi-
ties.
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A comprehensive study on baselines is consid-
ered to be one of the most important technical
issues that must be addressed. Ensuring capacity
to allow for fair and equitable sharing of benefits
from the CDM is also considered as very impor-
tant.

Furthermore, the participants agreed on the need
to maximize the potential for no-regrets and low-
cost projects. This priority is in line with the
recommendation to fast track small-scale
projects.

To ensure the above-mentioned priorities are
met, an effective and appropriate institutional
setting is a high priority, and was listed as such by
the workshop participants. Establishment of the
national CDM Board and Clearinghouse also

Technical Institutional Negotiations

Fast Track for Small-scale Projects (2.89) Levy on all mechanisms,

but flexible on the outcome (2.67).

National CDM Manual and   Establishment of the CDM

Guidelines (2.78)   Board and Clearinghouse (2.80).

Comprehensive baseline   Ensuring Public

study (2.67)   Participation (2.60).

Benefit Sharing Contractual   Foster investment relations

Capacity (2.56)   (2.56)

Maximize potential for no-regrets   Open Architecture Cooperative Arrangement (2.44)

and low-cost projects (2.33)

Sustainable Development Criteria (2.30) Voluntary Trading Restrictions (2.38)

Marketing Strategy (2.30) Inclusion of sinks (2.22)

Limiting AAU Surplus from

crowding-out (2.00)

Table 6.1.  Priority ranking of the strategic issues

gained significant support as one of the most
important strategic issues. As a logical corollary,
development of a national CDM manual and
guidelines was listed next in importance, after
establishing an appropriate institutional setting.
Included in an effective and appropriate institu-
tional setting is the opportunity for public partici-
pation at all steps in the CDM project cycle.

While, at the negotiating table, Indonesia pro-
motes adaptation and administrative levies on all
mechanisms, it is flexible in respect of this issue,
as the impact of the levy on the competitiveness
of the CDM is not significant. Indonesia, however,
promotes voluntary restrictions on the selling of
CERs among developing countries. This will
increase price and, in turn, the volume of the
market in financial terms. The inclusion of sinks
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may be beneficial, thus Indonesia has no objec-
tion to inclusion of sink projects in the CDM.
However, the associated issues related to inclu-
sion of sinks, such as sustainability and leakage,
should be adequately addressed. Finally, Indone-
sia promotes limiting the sale of surplus AAUs
from certain Annex B Parties (mainly Russia and
the countries with economies in transition) during
the first commitment period, in order to prevent
them crowding-out the CDM market.
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In order to analyze the impacts that different
policy scenarios and implementation rules would
have on the CDM in Indonesia, a dedicated
computer simulation model has been developed
(PET – Pelangi’s emissions trading model).1

1.  Key Features and Limitations

PET is a quantitative model of the implementation
of the Kyoto Protocol. It uses information on
emission reduction activities in Annex B countries,
emission offsets achieved in developing countries
through the CDM, and the global market for
carbon credits. PET allows for comparative
analysis of the impacts of different policy sce-
narios and implementation rules on the CDM. The
key variables for analysis for each country or
region are:

! The volume of emission reductions

! The cost of abatement

! Trade flows in the carbon market

! The net financial cost of meeting Kyoto
commitments, or benefit from taking part in
the CDM

Key policy issues in the current negotiations that
can be analyzed using PET include:

! Supplementarity rules, trading restrictions

! The inclusion or exclusion of sinks; quantita-
tive limits on sinks

! Quantitative limits on the CDM

! Quantitative limits on Annex B use of emis-
sions trading and the CDM to help achieve
their commitments

! Cost savings to Annex B countries vs. eco-
nomic benefits to developing countries

! Equity within the CDM

The model provides a purely financial analysis of

emission reductions and the carbon trade. Issues
of economic relevance that the model can not

shed light on include: impacts on commodity
markets, for example, changes in oil prices and
exports as a result of reduced global energy
consumption; impacts on primary factor pay-
ments (such as land values); impacts on invest-
ment.2  The PET model does not take account of
positive or negative externalities associated with
abatement activities, or of the environmental or
social impacts of emission reduction projects.

The model is static, providing a ‘snapshot’ repre-
sentation of the global carbon market in the year
2010. In order to approximate the first full commit-
ment period under the Kyoto Protocol (2008 -
2012), the volume data in the model can be
multiplied by a factor of 5. Dynamic issues such as
the accumulation of CDM credits over the years
leading up to the first commitment period,
changes in the price of emission credits through
time, and banking of credits for future commit-
ment periods, are beyond the scope of the model
in its present form.

2.  Modelling Approach

The PET model is essentially a supply/demand
model for a single commodity: carbon emission
credits. It is assumed that these credits will be
traded in a perfect international market, so that
there is a single global price for emission credits,
including for those from CDM projects. PET
assumes competitive markets; some deviations
from this assumption are explored in the third
part of this chapter. Credits may be created in the
following ways:
! As a result of domestic abatement actions in

Annex B countries, i.e., where countries do
not ‘spend’ their entire emissions quota.

! Emission reductions resulting from CDM
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projects in non-Annex B countries.

Supply and demand curves are derived from
marginal abatement cost curves, which plot the
incremental cost of reducing emissions in differ-
ent countries and regions. The marginal abate-
ment cost (MAC) curves are derived using com-
putable general equilibrium (CGE) models, which
can capture a country’s economic structures in
great detail (see Grütter 2000), and additional
information for emissions from gas flaring and no-
regrets options. The MAC curves differ between
countries. Several factors affect marginal abate-
ment cost for the CDM: the magnitude of busi-
ness-as-usual emissions in any one country; the
availability and cost of options to reduce emis-
sions; the type of abatement options eligible
under the Kyoto Protocol, for example sinks and
no-regrets options.

The model finds the equilibrium distribution of
abatement between countries, and the interna-
tional trade flows – in other words, who pro-
duces, buys and sells how much of the commod-
ity ‘carbon reduction’. Under unrestricted emis-
sions trading, the equilibrium position is such that
the marginal cost of abatement is equalized
across all countries, and is equal to the price of
carbon credits on the international market.3

PET allows modeling of trade restrictions in the
form of quantitative limits on emissions trading,
limits on supply or limits on demand. The model
also allows the modification of MACs, for example
to account for the inclusion of sinks as an abate-
ment option. PET contains an accounting module
that keeps track of abatement and trade volumes,
as well as the total cost of abatement, revenue
from trade, and net economic costs/benefits.

3. Calibration and features of the stan-
dard scenario

Calibration of the PET model was undertaken with
a view to allowing maximum flexibility for further
disaggregation of data by regions and countries.
The marginal abatement cost curves for the
energy sector in PET are calibrated to those
derived from the MIT’s EPPA model, for those
countries where such data are available. Estimates
for the abatement of CO2 are based only on CO2

from combustion, in line with the emissions data.
The MAC parameters are calibrated to data taken
from the World Bank’s CERT model (Grütter 2000).
Emissions data, including business-as-usual
projections to 2010, are taken from USDoE (2000).
As the regional disaggregation in PET is more
detailed than the published data from other
models, further estimation and calibration of MAC
curves was necessary.4   The parameters for
Indonesia are calibrated according to the abate-
ment estimates in chapter 2.

Reduction of gas flaring is likely to provide rela-
tively high volumes of emission offsets at low cost
under the CDM, and has therefore been included
in the modeling for this report.5  As a result, the
share of the CDM market estimated for important
producers of oil and gas tends to be higher in PET
than in other models, most of which do not
explicitly include this abatement option.

The modeling of a limited number of no-regrets
abatement options is another distinctive feature of
PET calibration. While most economic modeling
assumes that all abatement activities under the
CDM have a positive cost (i.e., the CDM project
reduces emissions, but its operation is more
expensive than business-as-usual), the modeling
here recognizes the fact that there is a potential
for emission reduction projects that would be
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effectively costless or even profitable. Many of
these projects would pass the test of investment
additionality because of existing barriers to
investment; for example credit constraints on
plant operators, which prevent them from invest-
ing in cleaner and cheaper technologies. 6  The
underlying assumption is that a mechanism such
as the CDM is necessary to ‘make happen’
projects that actually have no net cost, or are even
profitable, principally by overcoming barriers to
investment.

In the standard scenario it is assumed that 1.5
percent of business-as-usual emissions in devel-
oping countries could be targeted by no-regrets
CDM projects.7  It is also assumed that all no-
regrets options would become available at an
international quota price equal to the transaction
costs for emission credits or above.

Sequestration activities (i.e., sinks) are not in-
cluded in the modeling used to produce this
report. The exclusion of sinks has implications for
Annex B targets and abatement costs, as well as
for potential CDM supply. A separate NSS report
on sequestration options in Indonesia will address
these issues.

Transaction costs are assumed as follows:
! $0.82/tCO2 ($3/tC) for CDM projects

! $0.55/tCO2 ($2/tC) for JI projects (i.e., sales of
emission credits from emission reductions in
Russia and Eastern Europe)

! A nominal amount of 0.027/tCO2 (0.1$/tC) for
sales of AAUs (hot air).

The transaction cost is reflected by shifting the
marginal abatement cost curve upwards, implying
that the seller incurs the cost.

The model includes a CDM tax (adaptation fund
levy), which is set at 2 percent of the proceeds

from the sale of emission credits in the standard
calibration. Again, shifting of the marginal abate-
ment cost curve upwards, implying that the seller
of emission credits is liable for CDM tax, reflects
this.

The standard scenario analyzed here includes no
quantitative restrictions on emissions trading or
on the CDM volume are envisaged, credits from
hot air are fully traded, and there is no strategic
behavior by sellers (such as monopolistic pricing,
establishment of a cartel, holding back credits for
later sale) or buyers of emission credits.

3.1.1.4 Marginal abatement cost curves in PET
The marginal abatement cost curves (MACs) for
the developing countries and regions in PET are
plotted in figures 3.7 and 3.8. The MACs are
equivalent to the pre-adaptation tax CDM supply
curves, as transaction costs are already included.
From figure 3.7 it can be seen that at an interna-
tional quota price of $6/tCO2. Indonesia would
supply around 40 MTCO2 of CERs per year over
the first commitment period (2008-12); by con-
trast, India would supply around 370 MTCO2 per
year at the same price level. China is by far the
largest supplier, indicated by its very flat supply
curve. China’s dominance reflects both the
magnitude of its carbon emissions and its abun-
dant potential to reduce them. The fact that
Indonesia appears to have such a relatively small
supply on an absolute scale is mainly because of
the scale effect: Indonesia’s business-as-usual
emissions are smaller than those of any other
country/region identified in the model, so the base
from which reductions take place is small as well.

CDM supply as a percentage share of business-as-
usual emissions is plotted in figure 3.8. Here the
scale effect is eliminated, and differences in the
curves are due only to the relative availability and
cost of abatement options. In terms of CDM
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supply as a share of total emissions, China and
India again lead the field, mainly due to large
potential in energy supply projects. At the other
end of the spectrum, comparatively small options
exist in Brazil and other Latin American countries
(viewed as an aggregate). Indonesia is roughly in
the middle of the field.

It has to be noted, however, that there is a meth-
odological difference in the estimation methods
used for Indonesia’s MAC and those for other
countries. The parameters for Indonesia are
calibrated based on the bottom-up estimation of
abatement options conducted in chapter 2. For all
other countries, the parameters are based on top-

down modeling, as explained above. This differ-
ence in estimation approach is not easily recon-
ciled; while in the calibration we have aimed for
maximum compatibility between the two ap-
proaches, it is possible that there remains a
systematic bias between Indonesia’s CDM supply
curve and those of other countries.

The parameters used in the MAC curves in PET
are listed in table 3.21. The functional form is MC
= a*Qb, where alpha is country specific and the
beta parameter is the same for all non-Annex B
countries. This approach allows for straightfor-
ward disaggregation of additional countries and
regions.

 Standard calibration Pessimistic scenario Optimistic scenario 

 
Energy 
sector 

Gas flaring Energy 
sector 

Gas flaring Energy 
sector 

Gas flaring 

alpha parameter 

Indonesia 2.46 0.022 3.17 0.437 1.44 0.00102 

China 0.00259 4.52 

India 0.0226 42 

Other Asia 0.0332 0.57 

Brazil 6.71 32 

Rest of Latin 
America 1.66 0.0079 

Middle East 0.217 0.00047 

Africa 0.0964 0.00021 

n.a. 

beta parameter 

All non-Annex B 
countries 

1.5 4.0 1.5 4.0 1.5 4.0 

 

Table 1.  MAC function parameters for non-Annex B countries in PET

Note - Functional form of MAC curve: MC = a*Qb. Therefore, a lower value of alpha indicates higher
abatement potential at a given marginal cost. Note that the parameters are based on a calibration in carbon
units (not carbon dioxide), i.e,. they are valid for MC in $/tC and Q in MTC.
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Figure 1.   Marginal abatement cost curves in developing countries (CDM supply),

Source: PET model calibration.
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Endnotes

1 PET has been developed at Pelangi Indonesia [Policy
Research for Sustainable Development]. It is a relatively
simple, easy-to-use package geared towards policy scenario
analysis. A downloadable version and documentation is
available at www.pelangi.or.id.

2 Such flow-on economic effects can be analysed using
general equilibrium models, which capture sectoral
interdependencies within economies as well as interna-
tional commodity trade. For estimations of these impacts on
Indonesia, see Polidano et al. (2000) and Babiker et al.
(1999).

3 See Ellerman and Decaux (1998) for a more comprehen-
sive exposition of how MACs derived from GE models can
be used for policy analysis in this way.

4 Estimates using MIT-EPPA parameters are available for all
Annex B countries/regions, as well as for China, India and
Brazil. In PET, MIT-EPPA data for the region ‘energy
exporting countries’ is used as a proxy for the ‘middle East’
region. Data source: CERT model, described in Gruetter
(2000).

For Indonesia, an exponential function is fitted to the
discrete marginal abatement cost curve derived in chapter
2. MACs for other non-Annex B countries and regions are
calibrated using econometric analysis based on the share of
coal in total emissions of any particular country. Regression
analysis shows that the share of coal in emissions is a
relatively reliable indicator, considering its simplicity. The
purpose of choosing a simple indicator is to make it easy to
estimate parameters for regions and countries not yet
included in PET.

The MAC curves in PET for each country or region are
calibrated to the emission reduction, in percentage of
business-as-usual emissions, that is achieved at a given
marginal cost. The functional form of MAC curves in PET is
MC(q)=a*Qb, which allows consistent constructions of
MACs for regions/countries where no primary estimates are
available. The exponential parameter b is taken from fitted
curves in Ellerman and Wing (2000); it is relatively
homogenous across groups of countries and can therefore
be extrapolated to new countries. The parameter a can then
be estimated on the basis of business-as-usual  emissions
and the estimated emissions reductions achieved at a given
marginal cost. See www.pelangi.or.id for more technical
detail on the model and calibration.

5  Data on emissions from gas flaring from CDIAC (Carbon
Dioxide Information Analysis Center, http://
cdiac.esd.ornl.gov). The assumption is that gas flaring
emissions would be reduced by around 40% at a marginal
cost of $1.50/tCO2, with a steep exponential cost function
fitted through that point for each country/region in PET; the
maximum abatement attainable is assumed to be 80%, at a
significantly higher marginal cost.

6 See Sugiyama and Michaelowa (2001) for an exposition
on why the determination of additionality can and should not
only rely on project cost calculations.

7 This is lower than some estimates which put the potential
for no-regrets measures in developing countries as high as
10 to 20 percent of business-as-usual emissions (IPCC
2001). However, not all of the options may be eligible under
the CDM.
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SARULLA GEOTHERMAL DEVELOPMENT PROJECT 

Type Renewable Energy / Electricity Supply 
Location The Sarulla Geothermal Field is Located in the North and South Tapanuli 

Sub-districts, North Sumatra, about 300km southwest of Medan.  It is located 
at:    
N 207 000 E 502 500 01 52'30" 99 01' 40" 

Participant(s) Participant(s)  
A.  PERTAMINA 
Geothermal Division, 
Gedung Kwarnas Lt. 6 
Jl. Merdeka Timur 1A, Jakarta 10110 
INDONESIA 
 
Contact Person:  
Head of the Geothermal Division 
Tel:  (62) 21 350 2150 
Fax:  (62) 21 3508033 
 
Corporate Description:  
State-run natural resources (oil, gas, and geothermal) company.   
 
B.  Unocal Geothermal Indonesia (UGI) 
Sentral Senayan I  Office Tower 12th floor 
Jl. Asia Afrika  No. 8, Jakarta  10270 
INDONESIA 
 
Contact Person: 
Bradley Govreau 
Vice President and General Manager 
Tel:  (62) 21 5730990 
Fax:  (62) 21 57984506 
Email:  bgovreau2@unocal.com 
 
Corporate Description:  
Electricity generation developer and contractor to PERTAMINA. 
 
C.  PT. PLN (PESERO)  
Gedung Utama, Lantai 13 
Jl. Trunojoyo Blok M I/35 
Kebayoran Baru, Jakarta 12160 
INDONESIA  
 
Contact Person:  
E.T. Samsudin Warsa, Ph.D 
Chief Negotiator IPP contract Rationalization Team 
Tel:  (62) 21 7261122 (ext. 1066)  
Fax:  (62) 21 725 1511 
 
Corporate Description:   
State-run electricity generation and distribution company. 

Starting date: Pending investment Ending date:  
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Project Status Heat sources have been conformed, construction of electricity generating 
facility halted 
 

Lifetime 30 year Joint Operating Contract (JOC) 

General description The Government of Indonesia’s national energy policy encourages 
exploitation of its abundant geothermal resource.  PERTAMINA (national oil 
and gas company), in cooperation with domestic and foreign partners, has 
identified at least 80 prospective geothermal sites with estimated geothermal 
production potential of 20,000 MW.   
 
Geothermal energy is produced by using natural hot water contained in the 
earth’s crust to power turbines at electricity generation facilities.  More than 
90% of the developed geothermal systems in the world produce benign liquid 
brine from a depth of 1.5 to 3 km at temperatures between 200 and 350oC. 
For generation of electricity, hot water is brought from the underground 
reservoir to the surface though production wells and is flashed to steam.  The 
steam is separated from the liquid and fed to a turbine engine, which turns a 
generator. The 400MW worth of geothermal-generated electricity can replace 
or substitute typical fossil fuel produced heat, producing a significant GHG 
emission reduction benefit.   
 
PERTAMINA oversees exploration and production of geothermal energy, 
appointing UGI to explore and operate geothermal resources under joint 
operating contracts (JOC).  PLN (PERSERO), Indonesia’s state electricity 
company, buys the electricity from energy generation facilities throughout 
Indonesia, including Unocal Geothermal Indonesia projects.   Unocal 
Geothermal Indonesia is a contractor to PERTAMINA, providing technical 
and financial resources.   
 
This proposal focuses on development of a new 400MW geothermal project 
in the Sarulla contract area, North Sumatra. If implemented, the estimated 
CO2 equivalent emission reduction benefit is over the 30-year project life is 
61,194,515 metric tons of CO2 (equivalent).   
 

Total project cost US$ 70 million investment 
Baseline determination Project Specific:  

In North Sumatra, PLN – with input from PERTAMINA and UGI – has 
determined that the baseline fuel system is coal, which will be displaced by 
geothermal.   
 

CO2 reduction calculation/ 
estimate  

Flash-steam geothermal plants emit limited GHGs when the steam separates 
from boiling water.  Because geothermal fully displaces fossil fuel produced 
energy, the only emissions in the project scenario are those associated with 
geothermal electricity generation.  Therefore, the methodology accounts for 
these minor geothermal emissions and annual GHG emission associated with 
displacing fossil fuels.   
 
Given the nature of this project – substitution of fossil fuel generated power 
with geothermal power -- loss or reversal of benefits that have been achieved 
is not possible.  The only factors that may result in projected benefits not 
being achieved would be those that reduce the effectiveness of the 
geothermal plant over time, including the geothermal resource and reservoir 
uncertainties, regulatory risk, and political uncertainties.  
 
The following activities mitigate these risks:   
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• Strict monitoring of geothermal emissions using proven 

measurement systems.  
• Strict monitoring of geothermal reservoir performance and fluid 

characteristics to ensure reliable and continuous supply of 
geothermal steam.  

• Active government relations to ensure general support for 
geothermal project development and compliance with existing 
regulations.  

 
The following methodology, based on the US Department of Energy’s 1605b 
Program guidelines and IPCC emissions factors, is used: 
 
Step 1: Determine total electricity generation (MWh) over entire project life 
by multiplying the total plant capacity (400 MW) by the number of hours in a 
year (8760) by the total number of years (30).   (MW*hrs/year*load 
factor*total years). It is assumed 85% load factor is used.  
 
Step 2: Determine the baseline emission by multiplying the total MWh by the 
emissions factor for the baseline energy source (a coal power plant with 
thermal efficiency 36% fed on subituminous coal with carbon emission factor 
26.2 kg C/GJ resulting in baseline emission factor 964kg/MWh):  (Total 
MWh*baseline emission factor)     
 
Step 3:  Determine the project case annual emissions by multiplying the total 
MWh of Sarulla by the geothermal emissions factor that has been measured 
for Sarulla, i.e. 279 kgCO2-equiv./MWh: (Total MWh*baseline emissions 
factor) 
 
Step 4:  Determine the total geothermal GHG reduction by calculating the 
difference between the baseline and project scenarios.   
 
In a year, assuming 365 days with 85% capacity, Sarulla is expected to 
produce an emission reduction benefit of 2,039,817 metric tons of CO2 

compared to a coal generation baseline.  Over the 30-year project life, Sarulla 
is expected to produce an emission reduction benefit of 61,194,515 metric 
tons of CO2 compared to a coal generation baseline.   
 
Monitoring and verification of project emission 
Monitoring of emission reductions is provided in two distinct stages for new 
projects: (a) during well testing, and (b) during plant operations.  Monitoring 
of gas emissions is routinely conducted in an operating geothermal project.  
This is done by (a) measuring the fraction of non-condensable gases in the 
steam flow, and (b) analyzing representative samples of non-condensable 
gas.  PERTAMINA and UGI already have experience in emissions analysis.  
Analysis will be conducted frequently in the early years, and less frequently 
in the later years, as the reservoir becomes stabilized.  In many reservoirs, the 
non-condensable gas (NCG) fraction declines over time. 
 
External verification (third party) will be arranged upon investment resulting 
from this proposal.  The project participants and investor, in collaboration 
with the Ministry of Environment, will identify an acceptable verifier.    
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Estimate of abatement cost Assumptions: 
Power plant size:    400 MW (geo and coal) 
Project life:        30 years 
Geothermal cost of running the project:  $1,800 - $2,000/ Kwh 
Coal fired cost of running the project: $1,100 - $1,400/ Kwh 
 
Investment cost per ton of CO2-e : $2.4 - $11.4 (subject to the investment 
timeframe, power purchase agreement (PPA) price and finance mix). 
 

Project impact to social, 
environmental, and economic 
aspects 

Water Quality  
In the geothermal generation process, hot water is brought from the 
underground reservoir to the surface though production wells and is flashed 
to steam.  Spent geothermal fluid is injected back deep into peripheral parts 
of the reservoir to help maintain reservoir pressure, and to protect the 
environment.  Water in geothermal reservoir range in composition from 0.1 
to over 25 weight percent dissolved solutes. The compositions and 
concentrations of geothermal waters depend on the rock type of the reservoir, 
the temperature, and the pressure.  Systems in sedimentary rocks seem to 
have higher concentrations than the systems in volcanic or granitic rocks, but 
there is wide variability within a single reservoir rock type.  Temperatures up 
to 380°C have been recorded in geothermal reservoirs.  Many chemical 
species such as sodium, potassium, chloride and silica have a significant 
solubility at high temperature. 
 
The production and injection system for geothermal water also prevents any 
contamination of surface waters. Water injection in the hotter geothermal 
systems does not require any pump pressure at the surface, since the cold 
injection water drops under the influence of gravity into the less dense, hot 
water of the reservoir. Cooler geothermal systems or those with rocks of 
lower permeability will require some pump pressure to inject the water into 
the reservoir. Geothermal power plants use cooling towers to condense the 
turbine exhaust fluid (either steam or organic fluid), and no waste heat is 
dumped into rivers. Waste heat disposal from fossil and nuclear power plants 
can cause disruption of the biota in local water bodies.  
 
Land-Use 
The actual land used in geothermal operations is fairly small, and other 
applications such as crop growing or grazing can exist in proximity to the 
roads, wells, pipelines, and power plants of a geothermal field. The average 
geothermal plant occupies only 400 m2 (square meters) for the production of 
a giga Watt hour over 30 years.  If the entire life cycle of each energy source 
is examined, the energy sources based on mining such as coal and nuclear 
require enormous areas for the extraction and processing in addition to the 
area of the power plant. The disturbed surface from open pit mining is an 
area with no plant life to participate in the carbon cycle or in evapo-
transpiration to replenish the water in the atmosphere.  According to the U.S. 
Department of Energy, on a per MW basis .7-3.16 hectares are used for 
geothermal compared to 7.6 ha for coal and 2 ha for nuclear.  
 
A fossil-fuel system at Sarulla could require over 2,500ha, while a 
geothermal system would require about 174 ha.  This estimate is based on the 
Salak (Java) experience, which operates at the same planned Sarulla 
generation of 330 MW. 
 
Non-GHG Emissions 
Hydrogen sulfide can reach moderate concentrations in the steam produced 
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from some geothermal fields, and some systems contain up to 2% by weight 
of H2S in the separated steam phase. This gas presents a pollution problem 
because it is easily detected by humans at concentrations of less than 1 ppm 
in air. Development of technology to remove H2S and keep H2S emissions 
below 1 ppb was the first major research effort of a joint industry (Unocal) -
government project.   
 
The incineration process bums the gas removed from the steam to convert 
H2S to SO2, the gases are absorbed in water to form SO3

2- and SO4
2- in 

solution, and iron chelate is used to form S2O3
2- shows the incineration 

abatement system. The major product from the incineration process is a 
soluble thiosulfate that is injected into the reservoir with the condensed water 
used for the reservoir pressure maintenance program. Recent advances in the 
use of an oxidizing biocide to remove H2S from cooling tower circulating 
water have the potential to decrease cost and increase efficiency of removal. 
 
The environmental effects of H2S and SO2 are quite different but, at a 
distance of 5 km downwind from the source, studies have shown that all of 
the H2S has been oxidized by the air to SO2. For discussions of air emissions, 
H2S is converted to SO2.  Sulfur emissions from geothermal flashed-steam 
power plants are only a small fraction of emissions from power plants that 
bum solid or liquid hydrocarbons. For each megawatt-hour of electricity 
produced, the average emission of SO, by plant type in the U.S. was: 9.23 kg 
from coal, 4.95 kg from petroleum, and 0.03 kg from geothermal flashed-
steam.  
 
Ammonia occurs in small quantities in many geothermal systems; but, in 
flashed-steam geothermal power plants, the ammonia is oxidized to nitrogen 
and water as it passes into the atmosphere. Because the high pressures of 
combustion are avoided, geothermal power plants have none of the nitrogen 
oxides emissions that are common from fossil-fuel plants. For each 
megawatt-hour of electricity produced, the average emission of nitrogen 
oxides by plant type: 3.66 kg from coal, 1.75 kg from petroleum, 1.93 kg 
from natural gas, and zero from geothermal. 
 
The amount of sulfur oxides (SOx) and nitrogen oxides (NOx) emitted into 
the atmosphere from a geothermal resource varies from 0 to 2 percent of that 
emitted from a fuel oil-based resource.  Geothermal typically emits 0.16 kg 
SOx/MWh, compared to 4.99 kg SOx/MWh from an oil-based resource.   
 
Non-GHG Pollutants Comparison 
Non-GHG  
Pollutant  
 Kilograms/MWh 
 
                                     SO2*     SOx      NOx 
 
 
Coal                              9.23     4.99      3.66 
Petroleum                     4.95         -        1.75         
Natural gas                      -            -        1.93 
Geothermal (flashed)     .03        .16         0 
 
Source:  US Department of Energy. 
*H2S oxidizes to SO2.  3.6 kg/MWh is the average emission of H2S at the 
source in geothermal. 
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ECONOMIC IMPACTS OF THE PROJECT 
No potential negative impacts are foreseen.  According to PERTAMINA, 
20,000 MW of geothermal power potential exists in Indonesia.  Over the long 
term geothermal would decrease the cost of electricity production in 
Indonesia.  In some areas, Indonesia would benefit from increased 
stabilization of its base-load power, resulting in increased productivity in the 
workplace and the economy as a whole.  This bar chart, from the US 
Department of Energy, shows a comparison of the percentages of time, on 
average, that geothermal, coal, and nuclear power plants are available to 
generate electricity (i.e., availability factor). A higher percentage means that 
the power plant is available to generate electricity (and revenue) more often.  
 
By using fossil-fuels less, Indonesia can reap significant financial benefit by 
exporting fossil-fuels that would otherwise have been used domestically.  A 
400MW geothermal system with a 30 year life is equivalent to 129 million 
bbl oil field.  These exported fossil-fuels, while emitting GHG emissions, are 
not expected to increase overall demand for energy and, therefore, global 
GHG emissions.  In addition, their usage in a more developed country should 
be more efficient.  
 
The long-term operation of geothermal facilities will provide employment 
opportunities to adjacent communities and Indonesia in general.  In addition, 
the project will provide economic benefits from secondary and tertiary 
activities associated with the facility.   
 
Social/ Cultural Aspects 
The integration of social concerns into the decision, planning and 
management of any geothermal project is mandated by international 
agreements/protocols, national laws, and by the policies of bilateral agencies 
and international financing institutions. Greater benefit can be returned 
locally where landowners have some control over access to the geothermal 
resource. The low marginal cost of the fuel source may mean that off-peak 
capacity from geothermal power plant can be cheaply used for regional 
development projects such as pumping irrigation water. Modest land 
requirements have meant that this energy source can provide direct benefit to 
local and regional communities while having a minimal impact on existing or 
potential land uses.  Availability of a stable and clean supply of electricity 
from the UGI projects will help to increase living standards, education, and 
health in Indonesia. 
 

Compatibility with national 
development/priorities/ 
strategies 

Geothermal has been identified as a priority development strategy through 
decrees, statements and publications of the Government of Indonesia such as 
the “Kebijaksanaan Umum Bidang Energi – KUBE, 1998” energy policy.  
 
With respect to climate change mitigation, the Kyoto Protocol and the 
UNFCCC, the GOI (Ministry of Environment) has identified geothermal 
energy as a priority CDM activity in the position statement of the Indonesian 
delegation to the recent COP6 in The Hague, Netherlands. 
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Remarks  Potential of geothermal energy to generate electricity in the country is quite 
significant. PERTAMINA, Indonesia’s oil and gas state company, has 
identified at least 80 prospective geothermal resource estimating production 
potential of 20,000 MW, scattered along Sumatra, Java-Bali, Sulawesi and 
Nusa Tenggara. Current installed capacity totals to 769.5 MW with target in 
year 2005 a production of 2035 MWe. In year 2007, it is forecasted that 
Indonesia may have approximately 20% share of the world’s geothermal 
capacity. While fossil fuel resources are estimated to deplete in the next 
decade, this potential energy source deserves particular attention. 
 
Due to prolonged monetary crisis, development of geothermal potential in 
some sites has been halted. The plunging rupiah’s exchange rate against 
dollar has caused severe impacts to the development and exploration 
initiatives, mainly due to the geothermal high up-front investment. All sales 
contracts with PLN, the single buyer of the electricity that still sells the 
power to its consumers in local currency, have to be resolved. The continuing 
subsidy to fossil energy sources makes the selling electricity price from 
geothermal power plant even more uncompetitive if compared to other fossil-
based generation units. Since PLN’s financial situation is not at its best, not 
many of the re-negotiations settle on new agreement. In the meantime, 
despite the crisis, demands for electricity continue to increase and blackouts 
are occurring more regularly in areas outside Java as many of PLN’s diesel 
gensets are wearing out. 
 
Additionality: The project views that the sale of carbon credits accrued from 
CDM initiative could be used to contribute to reduce the high upfront 
investment of the project; thereby, making the project commercially more 
viable. 
 
The project brief has been formally submitted to the NSS team by 
PERTAMINA, the project owner, under the acknowledgement of UNOCAL 
Indonesia as project developer, and PLN. 
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ULUMBU GEOTHERMAL POWER PLANT 

Type Renewable Energy / Electricity Supply 
Location Satar Messe, Manggarai, Flores (East Nusa Tenggara/NTT) 
Participant(s) PT. PLN 
Starting date: NA Ending date: NA  
Project Status Feasibility Study 
Lifetime 25 years 
General description A potential of 10MW geothermal resource has been identified  

 
Total project cost Not Available 
Baseline determination A coal power plant with capacity of 600MW is used as the first base 

case. For calculating emission factor of coal power plant, thermal 
efficiency of 37% is used, and it is assumed that subituminous coal 
with carbon emission factor of 26.2 kg C/GJ and fraction of carbon 
oxidized 0.98 is used. This results in an emission factor of 0.916 kg 
CO2/kWh.  
 

CO2 reduction calculation/ estimate  Since GHG emission from geothermal in this site is not known, it is 
assumed that the GHG emission is approximately 0.100 kg CO2/kWh. 
Assuming 90% utilization factor, the GHG emission reduced per year is 
64,354 tons CO2/year 
 

Estimate of abatement cost Not available 
Project impact to social, environmental, 
and economic aspects 

Reduced emissions that otherwise would have been generated by diesel 
generators. 

Compatibility with national 
development/priorities/strategies 

Not available 

Remarks The project is one of PLN’s projects aimed to provide electricity to 
rural communities outside Java. PLN’s current financial situation has 
hindered PLN from continuing development of such projects. Currently 
the electricity in the area is fed by diesel generating units, many of 
which are very much in the need for replacement. The PLN’s rural 
electrification program (Listrik Desa) has stopped since 1999 due to 
the lack of funding (economic crisis), causing blackouts that regularly 
occur in the area. 
Amidst the desperate need of community for electricity, the project 
possesses strategic value for developing clean energy using local 
resources; thus contributing to the aspects of sustainable development. 
In addition, the project clearly would not proceed without external 
funding or incentives. 
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PROJECT CLUSTER: SMALL HYDRO IN PAPUA 

Type Renewable Energy / Electricity Supply 
Location Yapen Selatan,Yapen Waropen and Depabre, Jayapura 
Participant(s) PT. PLN 
Starting date: NA Ending date: NA  
Project Status Feasibility Study 
Lifetime 25 years 
General description Potential small hydro power plants have been identified in two 

locations: 
1. 2x 600 KW in Yapen Selatan, Yapen Waropen 
2. 1 x 1100 KW in Depabre, Japayura 

Total project cost Not Available 
Baseline determination A coal power plant with capacity of 600MW is used as the first base 

case. For calculating emission factor of coal power plant, thermal 
efficiency of 37% is used, and it is assumed that subituminous coal 
with carbon emission factor of 26.2 kg C/GJ and fraction of carbon 
oxidized 0.98 is used. This results in an emission factor of 0.916 kg 
CO2/kWh.  
 

CO2 reduction calculation/ estimate  It is assumed that zero emission would result from hydro power 
plants. Assuming 80% utilization factor, the GHG emission reduced 
per year is 14,768 tons CO2/year 
 

Estimate of abatement cost Not available 
Project impact to social, environmental, 
and economic aspects 

Reduced emissions that otherwise would have been generated by 
diesel generators. 

Compatibility with national 
development/priorities/strategies 

See remarks below 

Remarks The project is one of PLN’s projects aimed to provide electricity to 
rural communities outside Java. PLN’s current financial situation 
has hindered PLN from continuing development of such projects.  
Currently the electricity in the area is fed by diesel generating units, 
many of which are very much in the need for replacement. The PLN’s 
rural electrification program (Listrik Desa) has stopped since 1999 
due to the lack of funding (economic crisis), causing blackouts that 
regularly occur in the area. 
Amidst the desperate need of community for electricity, the project 
possesses strategic value for developing clean energy using local 
resources; thus contributing to the aspects of sustainable 
development. In addition, the project clearly would not proceed 
without external funding or incentives. 
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PROJECT CLUSTER: RENEWABLE ENERGY IN EAST & WEST NUSA TENGGARA 

Type Renewable Energy / Electricity Supply 
Location East Nusa Tenggara (NTT and West Nusa Tenggara (NTB) 
Participant(s) PT. PLN 
Starting date: NA Ending date: NA  
Project Status Feasibility Study 
Lifetime 25 years 
General description Potential renewable energy utilisation have been identified in two 

locations: 
1. 300 kW of SHS, Hydro plants, and Hybrid – RESS (AIJ)  
2. 2 x 950 kW of small hydro in Ndungga, Ende, NTT 
3. 1 x 850 kW of small hydro in Gangga, Lombok Barat, NTB 

Total project cost Not Available 
Baseline determination A coal power plant with capacity of 600MW is used as the first base 

case. For calculating emission factor of coal power plant, thermal 
efficiency of 37% is used, and it is assumed that subituminous coal 
with carbon emission factor of 26.2 kg C/GJ and fraction of carbon 
oxidized 0.98 is used. This results in an emission factor of 0.916 kg 
CO2/kWh.  
 

CO2 reduction calculation/ estimate  It is assumed that zero emission would result from hydro power 
plants. Assuming 80% utilization factor, the GHG emission reduced 
per year from the all projects is 20,908 tons CO2/year 
 

Estimate of abatement cost Not available 
Project impact to social, environmental, 
and economic aspects 

Reduced emissions that otherwise would have been generated by 
diesel generators. 

Compatibility with national 
development/priorities/strategies 

See remarks below 

Remarks The projects are part of PLN’s efforts aimed to provide electricity to 
rural communities outside Java. PLN’s current financial situation 
has hindered PLN from continuing development of such projects.  
Currently the electricity in the area is fed by diesel generating units, 
many of which are very much in the need for replacement. The PLN’s 
rural electrification program (Listrik Desa) has stopped since 1999 
due to the lack of funding (economic crisis), causing blackouts that 
regularly occur in the area. 
Amidst the desperate need of community for electricity, the project 
possesses strategic value for developing clean energy using local 
resources; thus contributing to the aspects of sustainable 
development. In addition, the project clearly would not proceed 
without external funding or incentives. 
Specifically for RESS, the project was established as an AIJ project 
by E7. In March 2001 the project was handed over to the government 
of Indonesia. Directorate General for Electricity and Energy 
Utilization, Dept. of Energy and Mineral Resources, accepted this 
handover on behalf of GOI. 
 
Technically speaking this project is similar in nature as a CDM 
project; therefore adjustments towards CDM requirements would be 
much easier.  
 

 
PROJECT CLUSTER: RURAL ELECTRIFICATION IN SULAWESI 
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Type Renewable Energy / Electricity Supply 
Location Sulawesi 
Participant(s) PT. PLN 
Starting date: NA Ending date: NA  
Project Status Feasibility Study 
Lifetime 25 years 
General description Potential small hydro power plants have been identified in two 

locations: 
1. 1 x 1200 KW Attingola, Gorontalo, North Sulawesi 
2. 2 x 800 KW Passi , Bolaang, Mongondow, North 
3. 2 x 850 KW Luwuk , Banggai, Central Sulawesi 
4. 2 x 1700 KW Luwuk, Banggai, Central Sulawesi 
5. 1 x 900 KW Ampana Kota, Poso, Central Sulawesi 
6. 2 x 1250 KW Walenrang, Luwu, South Sulawesi 
7. 1 x 1600 KW Belopa, Banggai, South Sulawesi 
8. 2 x 2300 KW Malili, Luwu, South Sulawesi 
9. 2 x 2000 KW Mowewe, Kolaka, South East Sulawesi 
10. 1 x 2200 KW Basessang Tempe, Uwu, South Sulawesi 
11. 2 x 950 KW Sinjai, South Sulawesi 
    

Total project cost Not Available 
Baseline determination A coal power plant with capacity of 600MW is used as the first base 

case. For calculating emission factor of coal power plant, thermal 
efficiency of 37% is used, and it is assumed that subituminous coal with 
carbon emission factor of 26.2 kg C/GJ and fraction of carbon oxidized 
0.98 is used. This results in an emission factor of 0.916 kg CO2/kWh.  
 

CO2 reduction calculation/ 
estimate  

It is assumed that zero emission would result from hydro power plants. 
Assuming 80% utilization factor, the GHG emission reduced per year is 
162,777 tons CO2/year 
 

Estimate of abatement cost Not available 
Project impact to social, 
environmental, and economic 
aspects 

Reduced emissions that otherwise would have been generated by diesel 
generators. 

Remarks The projects are among PLN’s projects aimed to provide electricity to 
rural communities outside Java. PLN’s current financial situation has 
hindered PLN from continuing development of such projects.  
Currently the electricity in the area is fed by diesel generating units, 
many of which are very much in the need for replacement. The PLN’s 
rural electrification program (Listrik Desa) has stopped since 1999 due 
to the lack of funding (economic crisis), causing blackouts that 
regularly occur in the area. 
Amidst the desperate need of community for electricity, the project 
possesses strategic value for developing clean energy using local 
resources; thus contributing to the aspects of sustainable development. 
In addition, the project clearly would not proceed without external 
funding or incentives. 
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COAL DRYING IN POWER PLANT 

Type Energy Efficiency 
Location Suralaya Power Generation Plant, West Java 
Participant(s) Suralaya Power Plant, State Electricity (PLN) 
Starting date: as early as possible  Ending date: - 
Project Status Conceptual stage 
Lifetime 25 years 
General description Indonesia is amassed with coal resource and has been a major coal 

supplier in Asia. In 1994, this country is estimated to possess 
approximately 36 billion tones of coal resource, with 4.9 billion 
tones reserve has positively been identified. With this ample 
amount, coal would perhaps still be primary fuel for Indonesia, 
compared to oil and gas, which are projected will deplete by 2010 
and 2030 respectively. However, almost 58% of this coal is 
categorized as low-rank coal, which typically has high moisture 
content (20-40%), low calorific value, low oxygen content, and 
variable ash content. This type of coal is not economical as export 
commodity due to the high bulk transport cost and the low heating 
value; thus the use of this coal is limited only for domestic 
purposes, i.e. for power generation, cement, steel, and pulp and 
paper industries.  
 
Coal drying is an energy efficiency type activity in which coal is 
pre-dried to evaporate some of its moisture before the coal is 
burned. Increasing the efficiency of the coal- fired power 
generation plants would have impact on CO2 reduction. A study 
from Ecoal in 1998 (Vernon, 1999) has shown that improving 
efficiency from 30% to 40% leads to a CO2 reduction of 25% per 
unit of energy produced.  
 
Suralaya plant, a coal-fired power generation with total capacity 
3400 MW, burns approximately 9.3 millions tons of coal from 
Bukit Asam coal mine per year. This coal is of low-rank type with 
total moisture content of 27% and calorific value 5300 kcal/kg. By 
pre-drying the coal, carbon needed to evaporate the moisture in the 
process would be reduced. In this activity, coal will be pre-dried 
using waste heat from flue gas generated by combustion of coal 
dust in combustion chamber. 
 

Total project cost ~US$ 160 million 
Baseline determination Project Specific: Coal is not pre-dried 
CO2 reduction calculation/ estimate  9.3 millions tons of coal/year is dried to reduce its moisture content 

from 27% down to 11%. The amount of air evaporated from 
temperature 30°C to 105°C equals to 1.5 millions tons/year, or 
equivalent to 112.5 billion kcal/y. The calorific value (Airlaya 
coal) 5300 kCal/kg, thus the amount of coal equivalent to the heat 
needed is 21,000 tons/y of coal or 10,080 tons/y (using carbon 
content 48%) 
 
Therefore, the reduction in terms of CO2/y is: 
37,000 tons CO2/year 
 

Estimate of abatement cost Not Available 
Project impact to social, environmental, Local environment will benefit cleaner air from the activity. 
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and economic aspects  
Economic benefit from this project is associated with the amount 
of coal saved, i.e. 21,000 tons/y. Assuming coal price of $20/ton, 
the potential economic benefit is $420,000/y. 
 

Compatibility with national 
development/priorities/strategies 

The activity is in line with government’s policy in the energy 
sector to adopt energy efficient technologies. Large portion of 
Indonesian electricity is generated by burning of coal. Majority of 
Indonesian coal has high moisture content, and by reducing the 
moisture content the efficiency of the process would increase, and 
thus CO2 emission per unit output of power would be reduced. 
 

Remarks The project is still at the conceptual stage, feasibility studies in 
support of this claim are not available; thus, further work is 
required. 
 
Debates surrounding the issue of coal still persist. Serious 
concerns have been raised due to environmental impacts caused by 
coal burning process. Emissions of CO2 are high because of the 
low conversion efficiency caused by losses in drying the coal. Coal 
combustion would also produce SOx, and NOx, which will 
contribute to the formation of hazardous acid rain. Particulate 
matters have been closely associated with human health problems, 
asthma in particular, in the local community.  
 
On the other hand, within energy industry coal will provide for 
cheaper electricity than oil or gas can provide, for an equivalent 
heating value. Indonesia would not be able to afford the electricity 
from natural gas that is sold in dollars, particularly with the 
current monetary situation.  Also, the amount of national coal 
reserve, and the corresponding economic value which it can 
contribute to support national development is too large to 
abandon. In addition, low rank coal usually contains less than 1% 
sulphur and relatively low nitrogen content, making airborne-
pollutant creation less significant. 
 
Novel technologies have been proposed to reduce the emissions. 
Some technologies offer direct solutions for addressing certain 
emission and some tackles the low efficiency problems. Yet, not 
many of them are actually being implemented, particularly when 
the so-called cleaner technology incurs higher cost, which in some 
cases could make the project economically not viable, or which 
forces community to pay more expensively for electricity. 
 

 



 165 

 
PAPER SLUDGE AND SOLID WASTE RECYCLE FOR STEAM GENERATION  

Type Waste management/ Fuel switch 
Location PT. Fajar Surya Wisesa, Bekasi, West Java 
Participant(s) NEDO Japan, PT. Fajar Surya Wisesa 
Starting date: 2000 Ending date: 2015 
Project Status Construction was finished in January 2001 
Lifetime 15 years 
General description This model project will demonstrate technology to incinerate sludge 

and solid waste discharged during the paper production process in a 
fluidized bed incinerator, and using the waste heat produced to 
produce steam employing inplant use. Accordingly, this will reduce 
the emission of greenhouse gases such as methane that would 
otherwise be generated in a landfill. 
 
Steam is currently produced by diesel/gas fueled boilers, while 
electricity is sourced from grid and diesel/gas fueled generators. The 
steam supplied by process boilers is 120 tpd. White water (waste 
water from the process) containing fibers residue is treated in the 
wastewater treatment plant with capacity of 40.000 m3 in 8 aerators. 
The outlet streams from this process are: 1) relatively fiber-free 
water, which is recycled to the process; 2) sludge.  
 
As heat generated by combustion process will be recovered as steam 
to be used in the plant, there will be additional CO2 emission 
reduction resulted from consumption of fossil fuel that would 
otherwise have taken place to produce steam. 
 
It is anticipated that the recovery of steam will save approximately 
9000 tons of crude oil per year, and a reduction in the generation of 
approximately 23,000 tons of CO2 and 3200 tons of CH4 per year. 
 

Total project cost US$ 11 million 
Baseline determination Project Specific:  

Baseline for the activity is set as the condition in the absence of the 
project, i.e. all sludge and solid waste is landfilled, and methane is 
generated from these wastes.  
 
Constant amount of sludge and solid waste produced annually is 
assumed based on the 2001 predicted figure. Probable changes due to 
declining economic and industrial activity is not addressed. Constant 
organic carbon content in waste is arbitrarily set for this project. 
Methane recovery is set zero for this project. 
 

CO2 reduction calculation/ estimate  By incinerating solid waste and sludge, methane generated from the 
landfill will become zero. During combustion process, methane and 
CO2 will be emitted; but since the emission originates from biomass 
sources, according to IPCC Reference Manual 6/Waste it is not 
included in subsequent calculations.  
 
The greenhouse gases emissions by executing the project is estimated 
from the difference of the methane emission from landfill converted 
to CO2 and reduced amount of CO2 emission by reducing the 
consumption of fossil fuel.  
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Reduced amount of CO2 is calculated by assuming substitution of 
liquid natural gas with carbon emission factor 17.2 tC/TJ (IPCC 
Reference). Assuming operating day is 330 days, the estimated CO2 
reduction from the activity is 91,000 tons/y 
 

Estimate of abatement cost Not Available 
Project impact to social, environmental, 
and economic aspects 

Social negative impacts resulting from the project are not significant. 
Instead, the recycling activities can create new employments and 
produce cleaner and mo re comfortable locality.  
 

Compatibility with national 
development/priorities/strategies 

Not available 

Remarks The project was established as an AIJ project after the agreement 
signed in 1998 between NEDO Japan and PT. Fajar Surya Wisesa, 
with shared cost between the two parties. Project construction was 
completed in February and the inauguration ceremony marking the 
start of incineration’s operation, took place on the third week of 
March 2001. 
 
Since one of the main purposes of the project is to reduce greenhouse 
gas emissions from the land-filled wastes, technically speaking this 
project is similar in nature as a CDM; therefore adjustments towards 
CDM requirements would be much easier. Yet, it has to fulfil CDM 
unique requirements such as additionality and sustainable 
development aspects.  
 
Additionality: Environmental additionality is clear as well as the 
economic additionality. Steam produced by boiler only suffices 12% 
of total steam requirement for the plant. It would not be economical 
if the company invests by itself; therefore additional funding for this 
project is justified. 
 
Legal status can be potential barrier in the transformation of AIJ into 
CDM project. The agreements signed by the investor and host 
company in all AIJ projects do not consider carbon credit or credit 
sharing; whether the investing party should have the right to firstly 
claim any emission reductions accrued under CDM is still 
questionable. 
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WASTE RECYCLING AND EMISSION CAPTURING AT TAPIOCA STARCH PLANT 

Type Waste Management/Fuel Switch 
Location Ponorogo, East Java 
Participant(s) - 
Starting date: 2000 Ending date: 2015 
Project Status Conceptual Stage 
Lifetime  ~15 years 
General description GHG emission reduction in a tapioca plant can be reduced by utilizing solid 

wastes (cassava pulp and skin) and liquid waste by two means. First by 
processing all solid wastes as compost; thereby reducing methane that 
otherwise would be emitted from the landfill. The wastes, particularly skin 
cassava, could also be dried and fed in an incinerator to produce additional 
heat for pulp dryer or water boiler.  
 
The second way to reduce GHG emissions can be done by utilizing a 
bioreactor to treat wastes. Pulp waste and waste water resulting from the 
watering process before starch is dried up are brought in the settling pond, 
and neutralized and acidified prior to entering a bio reactor. Methane 
released from this reactor can be captured and used as a part of fuel for 
starch drying, or fed to gas engine to produce heat for pulp drying, or 
electricity for use elsewhere. Therefore, methane is completely burned up 
and at the same time can contribute to reduce the fossil fuel for starch 
drying. 
 

Total project cost Not Available 
Baseline determination Project Specific: 

 Assuming production rate of 175 ton/d of product with 7.54 ton/d and 78.8 
ton/d of skin and pulp wastes are produced respectively, the tapioca plant 
emission of methane is about 2935 ton/y in a 333d/y operation.  
In addition, CO2 released from the use of fossil fuel for starch drying 
process is approximately 7467 ton/y; therefore, the total emission in terms 
of CO2 is 69,102 ton/y. 
 

CO2 reduction calculation/ 
estimate  

With the scheme above, methane emissions could be reduced down to 2098 
ton/y, and CO2 by 5742 ton/y. Allowing for CO2 release due to additional 
required electric power to operate waste water treatment system and 
composting system 1115 ton/y, the total GHG emission reduction in 
terms of CO2 is : 
20,417 ton/year . 
 

Estimate of abatement cost Not available 
Project impact to social, 
environmental, and economic 
aspects 

Not available 

Remarks Project is still at conceptual stage; further study is required, particularly on 
the economic aspect. 
 
Additionality: Environmental additionality is clearly shown through the 
reduction of methane generation that otherwise would have been emitted 
through landfilling of cassava skins and wastes and reduction of CO2 
emissions from the use of fossil fuel in starch drying process. 
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USE OF PALM OIL PLANTATION WASTES IN A COGENERATION FACILITY 

Type Fuel switch 
Location Torgamba palm oil plantation, North Sumatra 
Participant(s) Bronzeoak Limited 

McBurney Energy Systems Limited 
Starting date: 2003 Ending date: 2033 
Project Status Feasibility Study 
Lifetime 30 years 
General description The worldwide demand for palm oil is growing at 4% per year and 

plantations are being developed throughout Asia.  In 2000 Indonesia 
produced 29.5 million Tonnes of Oil Palm accounting for 38% of 
Asian oil palm production (76314731 Mt). 
 
A project financed power plant designed to combust palm oil 
plantation wastes at Torgamba, Northern Sumatra is being 
developed. Feasibility work has been completed.  The concept behind 
the Pangkalanbrandan Renewable Energy Project (PREP) is to 
collect palm oil plantation wastes from six existing palm oil mills, 
transport the waste to a specially designed high pressure boiler and 
generate electricity with a steam turbo-generator, 
 
A composite fuel consisting of empty fruit bunches; shell and fiber 
will produce steam and power.  The Empty Fruit Bunches (EFBs), 
which comprise the major portion of the waste are a technically 
challenging fuel due to high moisture content, fibrous nature and the 
high potential of the ash to slag in the furnace.  Equipment has been 
specifically designed for dealing with these palm oil wastes. 
 
Originally a feasibility study was carried out in 1998 and it has 
recently (2000-2001) been updated due to account for the impacts of 
the Asian financial crisis.  A Power Purchase Agreement had been 
signed with the Indonesian state-owned electrical utility, PT PLN 
(Persero) purchasing electricity under the small generators tariff 
(PSKSK).  This has time-expired and a new contract is due to be 
negotiated at regional level. 
 
The project is being re-evaluated on the basis of the prevailing 
exchange rates and commercial conditions.  This work will be 
completed in 2001.  The ability to bring the project to financial 
closure in early 2002 will depend on: the establishment of the 
appropriate electricity tariff; decentralisation and unbundling of PLN 
and settlement of other IPP problematic projects in Indonesia. 

Total project cost $24,400,000 
Baseline determination Existing power plants are run on fossil fuels.  The power plant being 

developed at Torgamba will provide a net output of 13.4 MW of 
renewable electricity, produced solely from palm oil wastes, which 
will off-set the requirement for diesel generation 
 

CO2 reduction calculation/ estimate  The baseline of coal power plant is used with emission factor 916 
kg/MWh. Assuming zero emission from biomass power plant and 
80% load factor then the emission reduction is estimated as: 
86,044 tons CO2/year 
or 2,581,300 tons CO2 over the period of  30 years 
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Estimate of abatement cost Not available 
 

Project impact to social, envi ronmental, 
and economic aspects 

The project will offer environmental benefits: 
§ offsetting diesel with 100% biomass fuel and reducing GHG 

emissions; 
§ low emissions in compliance with WB standards; 
§ carbon banking and associated CO2 reductions; 
§ reduction of organic waste which is typically disposed of by 

slow burn incineration, giving rise to incomplete combustion 
and resulting in excessive emissions of particulate matter and 
partially oxidized derivatives, some of which are toxic; 

§ investment in local goods and services during construction, 
operation and maintenance and creation of multiple permanent 
jobs;  

§ Provision of electricity to areas which have a deficit in 
electricity supply; 

§ demonstration that palm oil wastes can be combusted cleanly 
and that replication in other areas of Indonesia is possible. 

 
Compatibility with national 
development/priorities/strategies 

The project fits in with the national drive for the inclusion of 
renewable energy technologies.  With the recent implementation of 
regional autonomy, the regional PLN will be looking to source 
alternative means of electrical production.  This is particularly 
important in areas like North Sumatra which have an electricity 
deficit and require additional generation to support communities and 
industries.  The project will provide many social and economic 
benefits and aid rural electrification, in accordance with government 
objectives. 
 
The project demonstrates the potential which exists in most 
developing countries to utilise the conversion of biomass to achieve 
both economic growth and environmental improvements 
 

Remarks Additionality: The project would be commercially feasible if the 
current economic crisis has been overcome. Thus, it opens 
opportunity for investment through the CDM, provided the projects 
comply with CDM requirements. 
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PALM OIL MILL WASTE TO GENERATE ELECTRICITY 

Type Fuel switch 
Location Pangkalanbrandan, North Sumatra 
Participant(s) PT Catra Nusantara Bersama 

Bronzeoak Limited 
McBurney Energy Systems Limited 

Starting date: 2003 Ending date: 2033 
Project Status Feasibility 
Lifetime 30 years 
General description The worldwide demand for palm oil is growing at 4% per year and plantations are 

being developed throughout Asia.  In 2000 Indonesia produced 29.5 million Tones 
of Oil Palm accounting for 38% of Asian oil palm production (76314731 Mt). 
 
A project financed power plant designed to combust palm oil plantation wastes at 
Pangkalanbrandan, Northern Sumatra is being developed. Feasibility work has been 
completed.  The concept behind the Pangkalanbrandan Renewable Energy Project 
(PREP) is to collect palm oil plantation wastes from six existing palm oil mills, 
transport the waste to a specially designed high pressure boiler and generate 
electricity with a steam turbo-generator, 
 
A comp osite fuel consisting of empty fruit bunches, shell and fiber will produce 
steam and power.  The Empty Fruit Bunches (EFBs), which comprise the major 
portion of the waste are a technically challenging fuel due to high moisture content, 
fibrous nature and the high potential of the ash to slag in the furnace.  Equipment has 
been specifically designed for dealing with these palm oil wastes. 
 
Originally a feasibility study was carried out in 1998 and it has recently (2000-2001) 
been updated due to account for the impacts of the Asian financial crisis.  A Power 
Purchase Agreement had been signed with the Indonesian state-owned electrical 
utility, PT PLN (Persero) purchasing electricity under the small generators tariff 
(PSKSK).  This has time-expired and a new contract is due to be negotiated at 
regional level. 
 
The project is being re-evaluated on the basis of the prevailing exchange rates and 
commercial conditions.  This work will be completed in 2001.  The ability to bring 
the project to financial closure in early 2002 will depend on: the establishment of the 
appropriate electricity tariff; decentralization and unbundling of PLN and settlement 
of other IPP problematic projects in Indonesia. 
 

Total project cost $19,000,000 
Baseline determination Existing power plants are run on fossil fuels.  The power plant being developed at 

Pangkalanbrandan will provide 10.5 MW of renewable electricity, produced solely 
from palm oil wastes, which will off-set the requirement for diesel generation 

CO2 reduction 
calculation/ estimate  

The baseline of coal power plant is used with emission factor 916 kg/MWh. 
Assuming zero emission from biomass power plant and 80% load factor then the 
emission reduction is estimated as: 
67,422 tons CO2/year 
or 2,022,670 over the period of 30 years 
 

Estimate of abatement 
cost 

Not available 
 

Project impact to social, 
environmental, and 
economic aspects 

The project will offer environmental benefits: 
§ offsetting diesel with 100% biomass fuel and reducing GHG emissions; 
§ low emissions in compliance with WB standards; 
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§ carbon banking and associated CO2 reductions; 
§ reduction of organic waste which is typically disposed of by slow burn 

incineration, giving rise to incomplete combustion and resulting in excessive 
emissions of particulate matter and partially oxidized derivatives, some of 
which are toxic; 

§ investment in local goods and services during construction, operation and 
maintenance and creation of multiple permanent jobs;  

§ provision of electricity to areas which have a deficit in electricity supply; 
§ demonstration that palm oil wastes can be combusted cleanly and that 

replication in other areas of Indonesia is possible. 
 

Compatibility with 
national 
development/priorities/str
ategies 

The project fits in with the national drive for the inclusion of renewable energy 
technologies.  With the recent implementation of regional autonomy, the regional 
PLN will be looking to source alternative means of electrical production.  This is 
particularly important in areas like North Sumatra which have an electricity deficit 
and require additional generation to support communities and industries.  The 
project will provide many social and economic benefits and aid rural electrification, 
in accordance with government objectives. 
 
The project demonstrates the potential which exists in most developing countries to 
utilise the conversion of biomass to achieve both economic growth and 
environmental improvements 
  

Remarks Additionality: This project will be commercially viable once the current economic 
crisis has been overcome. Thus, it opens opportunity for investment through the 
CDM, provided the projects comply with CDM requirements. 
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APPLICATION OF SOLAR-HEATED ABSORPTION HEAT PUMP SYSTEM TO DYEING RANGE 

Type Energy conservation 
Location Central Java 
Participant(s) TBA  

(feasibility study to be conducted by Ministry of Industry and Trade cq. 
Directorate of Textile Industry, Directorate General for Metal, Machine, and 
Multi Industry, and NEDO Japan) 

Starting date: 2003 Ending date: 2033 
Project Status Feasibility Study to be commenced soon 
Lifetime 20 years 
General description Textile industry in Indonesia has long been known as a predominant playmaker 

sector in earning country’s foreign revenue, as well as providing tremendous job 
opportunities for the nation. The industry had developed prosperously amidst 
intense competition among textile industries; although the ongoing economic 
turmoil that hit Indonesia since late 1997 has placed a huge burden to the industry. 
 
Textile industry is one of few industries that consume considerable amount of 
energy in its processes. Its wastes by large contributes to bring impacts to the 
improvement.  
Many textile industries, particularly downstream industries, possess significant 
potential for energy conservation and energy efficiency. Within the industries, 
however, energy efficiency has not become prioritised practice.  
 
The Directorate of Textile Industry, of the Ministry of Industry and Trade, is 
conducting an initiative to identify potential issues relevant to energy consumption 
in Indonesian textile industry. The latest finding suggests that a model company is 
to be set up, serving as model for technology adoption and as example for 
replication by other textile industries. 
 
The model project will serve to implement energy management by the use of 
Solar-Heated Absorption Heat Pump System, thus providing means towards the 
more efficient use of energy in the textile plants. The system in overall will also 
be capable to reduce environmental burden by reducing the load of wastewater 
treatment plant. 
 
In textile production, dyeing involves repeated washing and drying for each cycle 
of washing, dyeing, and chemical addition, leading to high consumption of heat 
and water. Dyeing generates two types of waste heat – that from dyeing and warm 
wastewater from washing. The use of warm wastewater is easy because the 
collection of such waste heat is relatively simple. However, effective use of waste 
heat collected from warm wastewater at 40-60°C is quite difficult. One necessary 
condition for heat waste collection is to use 100% of heat collected in production, 
which requires systematic coordination at a usable temperature and quantity.  
 
The system is going to be applied at an integrated textile plant with cotton-
spinning to sewing process. The project will look at the possibility to 
simultaneously get warm water supply and cool water supply for air conditioner of 
spinning by using a solar-heated absorption heat pump at the core of this system. 
 
The success story will be disseminated to other textile industries in the country to 
enhance replication elsewhere. 
 

Total project cost 650 million yen 
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Baseline determination The system will take in solar heat as an auxiliary heating source to increase 
system thermal efficiency by approximately 15%. Solar heat energy and air 
conditioning cooling load are linked for consistent load. By applying this to a 
textile plant, the followings will be achieved: 
§ Fuel reduction equivalent to extract warm water by absorption heat pump 

(from 28°C to 55°C); 
§ Fuel reduction by streamlining washing water use in dying and collection 

of washer side waste heat; 
§ Reduction of power by using cooling water for air conditioning of 

spinning by absorption heat pump; 
§ Reduction of environmental load by energy saving. 

 
The installation of the new system is expected to yield the following results: 

1. Reduction of water consumption up to 30%, amounting to 1,800 
m3/day from current use of 5,000 m3/day; 

2. Reduction of diesel fuel consumption up to 25%, amounting to 
2,800 kl/y from current use of 11,552 kl/y. 

 
CO2 reduction calculation/ 
estimate  

Based on IPPC figures (emission factor and conversion factor) for diesel oil, there 
is approximately 2.71 kg CO2 produced per litre of diesel combusted. Therefore, 
the total CO2 emission reduction is 7,600 tons CO2/year. 
 

Estimate of abatement cost Not available 
 

Project impact to social, 
environmental, and 
economic aspects 

Effective energy management system will bring substantial benefits by improving 
profitability, quality of services, and positive environmental effects.  
 
As it provides substantial energy saving, it is expected that the model project also 
will increase the effectiveness of energy conservation within the textile industry, 
thereby increasing competitiveness among them. 
 

Remarks The project still seeks funding for full-scale implementation. Energy efficiency 
initiatives and co-generation application in Indonesia textile industries are still 
very few. Business awareness on the benefits of energy efficiency is very low. In 
the present crisis most industries are struggling to survive and consider that 
initial investment in energy efficiency initiatives would only add to their cash flow 
problems; thus in general, only large corporations/industries have pursued energy 
efficiency initiatives.  
The successful implementation of the project is expected to inspire other textile 
industries, which total to more than 600 hundreds throughout Indonesia, to carry 
out energy efficiency activities.  
 

 



 174 

 



 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

APPENDIX C 
  

STAKEHOLDER QUESTIONNAIRE  
ON CDM



 176 

QUESTIONNAIRE FORM: 
 

Questionnaire on projects to reduce/sequester greenhouse gas emissions in Indonesia 
under the Clean Development Mechanism (CDM) 

 
Clean development mechanism (CDM) is one of the three types of mechanisms under the Kyoto 
Protocol to the UN Framework Convention on Climate Change (UNFCCC), in which Indonesia is 
one of the signatories. The Kyoto Protocol has set targets for industrialized countries for reducing 
their man-made greenhouse gases emissions to prevent dangerous interference with the climate 
system. 
 
It is possible to finance projects reducing greenhouse gas emissions in Indonesia using funds from 
companies and governments in industrialized countries using Clean Development Mechanism. The 
emission reductions accrued from a CDM project can be used by industrialized countries to reach 
part of their emission targets. The whole operation will be supervised by international institutions.  
The MLH currently pursues a study analyzing how such projects can be implemented in Indonesia. 
In this context, it would like your opinion on criteria for projects, priority sectors and institutional 
settings: 
 
1) Please state whether you think the following criteria are important for CDM 

implementation in Indonesia (use a scale from 1 to 5; 1= not important, 5 = very 
important) 

 
Criterion Importance 

No adverse environmental impact  
Equitable distribution of benefits  
Transfer of technology  
Employment increase  
Stakeholder participation  
Increase in foreign currency reserves  
{No net increase in external debt burden}  
Existence of community development programmes  
Respect of ulayat right on land  
Use of implementable technology  
Socio-economic consideration  
Local economic benefits  
Promotion of capacity building  
 

Please list other criteria that you think are important: 
 

Criterion Importance 
  
  
 

2) Please rank the following sectors according to priority for CDM projects 
 

Sector Priority 
Fossil energy supply  
Renewable energy supply  
Energy demand in industry (i.e. energy efficiency)  
Energy demand in the domestic sector  
Energy demand in transport  
Agriculture  
Forestry  
Comments:____________________________________________________________________ 
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3) Please rank the following project types according to priority for your institution (use a 

scale from 1 to 5; 1= very low, 5 = very high) 
 

Project type Priority 
Reduction of gas flaring  
Sequestration of CO2 in empty oil and gas fields  
Efficiency improvement in existing fossil power stations  
Efficiency improvement in refineries  
Efficiency improvement in industry  
New, highly efficient coal-fired power stations  
New, highly efficient gas-fired power stations  
Fuel switching  
Geothermal energy  
Photovoltaics  
Solar thermal energy (small-scale)  
Small hydropower  
Large hydropower  
Wind energy  
Biomass energy  
Wave power  
Coal-bed methane capture and utilization  
Waste methane capture and utilization  
Reduction of electricity transmission and distribution losses  
Waste management  
Coal washing  
Use of gas as transport fuel (e.g. for buses)  
Use of biofuel in transport   
Provision of public transport  
Improvement in fuel efficiency of cars  
Replacement of inefficient electric motors in industry  
Replacement of incandescent light bulbs with compact fluorescent 
lamps 

 

Replacement of inefficient air-conditioners  
Insulation of commercial buildings  
Insulation of residential buildings  
Less-methane intensive irrigation for rice cultivation  
Better feed for livestock to reduce methane  
Reduction of fluorized gases in aluminium production  
Afforestation  
Reduction of deforestation  
Reduced impact logging  
  
…  
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Please list additional project types that you feel to be important: 
 

Project type Priority 
  
  
  
 
 

4) CDM projects have to be approved by the Government of Indonesia. Who should be 
responsible for approval ? Please rate appropriateness on a scale from 1 to 5, 1: very 
low, 5: very high) 

 
Institution Appropriateness 

A CDM secretariat under direct supervision of the 
President 

 

The Agency for Foreign Direct Investment  
Deptamben (Min. of Energy and Mineral Resources)  
MLH (Min. Of Environment)  
BAPEDAL (Environmental Impact Management 
Agency) 

 

Deplu (Min. Of Foreign Affair)  
BPPT (Agency for Assessment & Application of Tech.)  
Dephutbun (Min. of Forestry)  
A national CDM Board consisting of representatives of 
various ministries, industry associations and NGOs 

 

…  
 
Please list additional institutions that you feel to be appropriate: 
 

Institution Appropriateness 
  
  
  
 
 

5) If a national CDM Board were set up, which institutions/interest groups should be 
represented on the Board? Please list: 

 
__________________________________________________________________________________
__________________________________________________________________________________ 
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QUESTIONNAIRE RESULTS: 

 
RESPONDENTS DISTRIBUTION 

 
 No. Percentage 
Government Representatives   
   Agency for Survey and Mapping (BAKOS) 3  
   Min. of Industry & Trade (Deperindag) 3  
   Agency for the Assessment & Application of Technology, 
   State Min. of Research & Technology ( BPPT & Ristek) 7  
   State Min. of Environment and Environmental Impact  
   Management Agency (KLH& Bapedal) 5  
   National Planning Agency (Bappenas) 1  
   Institute of Aviation and Aerospace (LAPAN) 1  
   Agency for Meteorology and Geophysics (BMG) 1  
   Min. of Maritime and Fisheries (Kelautan&Perikanan) 3  
   Indonesian Institute of Science (LIPI) 1  
   Min. of Forestry (Kehutanan) 3  
   Min. of Health (Kesehatan) 1  
   Min. of Agriculture (Pertanian) 2  
   Min. of Energy and Mineral Resources (Energi SDMineral) 2  
   Min. of Transport (Perhubungan) 1  
  Sub total government 34 65.38%
   
Private companies 9 17.31%
State-owned companies (Pertamina,PLN, PJB I) 5 9.62%
University 1 1.92%
Local government representative 1 1.92%
NGO 2 3.85%
   
Total 52 100%
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On Sustainable Indicator:    

Item 1&2 3 4&5  Additional/Written comment 
1 8% 4% 88% No adverse environmental impact Consideration of Spatial Planning 

3 2% 12% 85% Environmentally sound techn. Transfer Does not cause more dependency to developed countries 

5 2% 21% 75% Stakeholder participation Local industry participation 

11 5% 15% 75% Socio-economic consideration Consideration of impacts to health 

13 6% 17% 72% Capacity building improvement Socio culture consideration 

12 2% 25% 71% Local economic benefits    

8 4% 35% 58% Community Development program   

14 11% 21% 57% The market openness of CER to Annex 1   

4 11% 23% 55% Employment increase   

2 9% 32% 50% Equitable distribution of benefits   

9 9% 34% 48% Respect of ulayat's right (land tenure)   

10 15% 23% 48% Use of implementable technology   

7 10% 37% 44% No net increase in external debt burden   

6 19% 33% 29% Increase in foreign currency reserves   

       

On Sector Priority:    

Item 1&2 3 4&5    

5 10% 17% 63% Energy demand in transport   

3 14% 10% 62% Energy demand in industry   

1 17% 15% 51% Fossil energy supply   

2 23% 6% 49% Renewable energy supply   

7 19% 22% 41% Forestry   

8 28% 11% 33% Other sectors   

4 22% 24% 31% Energy demand in domestic   

6 25% 28% 22% Agriculture   
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On project type priority:   
Item 1&2 3 4&5  Additional comments: 

8 15% 8% 78% Fuel Switch Fuel Cell 

5 26% 15% 59% Efficiency Improvement in Industry Coral reef and sea biota 

19 31% 12% 57% Waste management Sea pollution 

23 25% 19% 56% Provision of public transport Natural resource inventory 

24 21% 26% 53% Improvement of fuel efficiency of cars Survey and Mapping 

4 32% 16% 53% Efficiency Improvement in refineries Environmental management 

1 37% 11% 53% Reduction of gas flaring Land rehabilitation 

15 38% 10% 51% Biomass energy CO2 reduction in cement industry 

12 34% 17% 49% Small hydropower 
Inventory and evaluation of land 
cover change 

7 35% 18% 48% New, highly eff. gas power station  

10 37% 16% 47% Photovoltaics  

21 28% 25% 47% Use of gas as transport fuel  

9 36% 18% 46% Geothermal  

6 38% 20% 43% New, highly eff. coal power station  

11 29% 29% 42% Solar thermal (small scale)  

28 35% 23% 42% Insulation of commercial buildings  

25 37% 24% 39% 
Replacement of inefficient electric 
motors in industry  

13 46% 15% 39% Large hydropower  

2 46% 16% 38% 
Sequestration of CO2 in empty oil and 
gas fields  

3 36% 28% 36% 
Efficiency Improvement in existing fossil 
power stations  

27 30% 35% 35% Replacement of inefficient AC  

14 48% 18% 35% Wind energy  

18 34% 31% 34% 
Reduction of electricity transmission and 
distribution losses  

26 32% 35% 32% Replacement of incandescent light bulb with fluorescent lamps 

20 42% 28% 31% Coal predrying  

17 44% 25% 31% Waste methane capture and utilisation  

22 39% 33% 28% Use of biofuel in transport  

16 54% 20% 27% Wave power  

33 64% 16% 20% Reduction of deforestration  

34 74% 7% 19% Reduced impact logging  

32 69% 22% 9% 
Reduction of fluorized gases in 
alluminium production  

29 88% 6% 6% Insulation of residential buildings  

31 67% 28% 5% 
Better feed for livestock to reduce 
methane  

30 91% 9% 0% 
Less-methane intensive irrigation for rice 
cultivation  
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On Institutional setting:  Additional/written comments: 

4 2% 8% 90% Min. State of LH 
Since CDM age is limited, formation of a 
new board will be difficult to justify 

3 6% 46% 48% Min. Energy & Mineral Resources 
No need to form a CDM Board, instead 
use existing institutions 

7 24% 38% 38% Min of Forestry Local government must be involved 

1 47% 17% 36% CDM Secretariat Why NGOs are not involved 

6 39% 30% 30% BPPT 
Three layers for CDM institution: Central. 
Regional/local, and public (Univ, NGOs) 

12 41% 29% 29% Min of Agriculture 

If CDM board to be exist, individuals 
sitting there must be independent of any 
inst., use fit &proper test acknowledged 
by DPR 

10 42% 30% 28% Min of Industry & Trade  

14 50% 28% 22% National CDM Board  

9 53% 29% 18% Min of Sea Exploration & Fisheries  

8 51% 33% 16% Min of Settlement & Infrastructure  

2 57% 31% 11% Agency for FD Investment  

5 53% 43% 5% Min of Foreign Affairs  

11 50% 50% 0% Coord.Min of Economic  

13 67% 33% 0% University  
 


