1818 H Street, NW
Washington, DC 20433 USA
Tel: 202.473-0508

Fax: 202.522.3240,/3245

G E F Internet: www.theGEF.org

April 2, 2008

Global Environment Facility

Dear Council Member:;

The World Bank as the Implementing Agency for the project entitled Indonesia:
Geothermal Power Generation Development Program has submitted the attached
proposed project document for CEO endorsement prior to final Agency approval of the
project document in accordance with the World Bank procedures.

The Secretariat has reviewed the project document. It is consistent with the
project concept approved by the Council in November 2007 and the proposed project
remains consistent with the Instrument and GEF policies and procedures. The attached
explanation prepared by the World Bank satisfactorily details how Council’s comments
and those of the STAP have been addressed.

If by April 30, 2008, I have not received requests from at least four Council
Members to have the proposed project reviewed at a Council meeting because in the
Member’s view the project is not consistent with the Instrument or GEF policies and
procedures, I will complete the Secretariat’s assessment with a view to endorsing the
proposed project document.

We have today posted the proposed project document on the GEF website at
www.TheGEF.org. If you do not have access to the Web, you may request the local field
office of UNDP or the World Bank to download the document for you. Alternatively, you
may request a copy of the document from the Secretariat. If you make such a request,
please confirm for us your current mailing address.

Sincerely 7

/

Monique Barbut
Chief Executive Officer and Chairperson

Attachment: Project Document

cc: Alternates, GEF Agencies, STAP, Trustee



GEF

REQUEST FOR CEO ENDORSEMENT/APPROVAL

PROJECT TYPE: Full-sized Project
THE GEF TRUST FUND

PART |: PROJECT INFORMATION

GEFSEC ProOJECT ID: 3296
GEF AGENCY PROJECT I D: P099757
COUNTRY/(IES): Republic of Indonesa
PROJECT TITLE: Geothermal Power Generation Development
GEF AGENCY(IES): World Bank
OTHER EXECUTING PARTNER(S): Ministry of Energy and Minera

Resources

GEF FocAL AREA(S): Climate Change
GEF-4 STRATEGIC PROGRAM(S): CC-SP3-RE
NAME OF PARENT PROGRAM/UMBRELLA PROJECT: NA

A. PROJECT FRAMEWORK

Submission Date: February 29, 2008
Re-submission Date:

Expected Calendar

Milestones Dates
Work Program (for FSP) November 2007
GEF Agency Approval March 2008
Implementation Start May 2008
Mid-term Review (if planned) December 2009
Implementation Completion June 2011

Project Objective: To assist the Government in removing key barriers to the development of geotherma resources so
that Indonesia can scale-up on-grid renewable power generation that will lead to the reduction of emissions of

transactions adopted

- Financial closure for

about 300 MW
additional
geothermal power in
fieldsthat are
controlled by
existing operators

- Financial closure for

one power project
(= 50MW) in anew
geothermal field
competitively
tendered based on
the Geothermal Law

greenhouse gases.
Indicate Indicative GEF Indicative Co-
Project whether Expected Expected Out puts Financing* financing* Total (%)
Components Investment, Outcomes
TA, or 6] % (6] %
S‘I’A**
1. Palicy TA Improved - Policy to address 1,100,000 30 2,500,000 70 | 3,600,000
Framework for investment climate incremental costs
Scaling up for developing adopted
Development geothermal power |. Upstream resource
projects risk mitigation
mechanism in place
- Implementation
regulations of the
Geothermal Law
issued
2. Transactions TA + Increased market | Model procedures 2,350,000 70 1,000,000 30 3,350,000
Management (leveraged uptake of and standardized (expected to
for Mobilizing investment) geothermal power documentation for leverage
Investments competitive bidding investments of
of geothermal power $700,000,000)




3. Technica TA Enhanced national |- Relevant agencies 350,000 | 22 1,300,000 78 1,650,000
Capacity capacity to support | for undertaking
Building for sustained sector geothermal
Sustained development transactions trained
Sector Growth through on-the-job
programs as well as
5-10 workshops and
seminars
- Awarenessraising
and information
dissemination
activities about
sector policies and
business
opportunities
conducted through
promotional
campaignsincluding
5-10 stakeholder
dialogue seminars
- Strategy for
domestic geothermal
technology
development
formulated
4. Project 200,000 [ 50 200,000 50 400,000
management
Total project 4,000,000 [ 45 5,000,000 | 55 | 9,000,000
costs
* The percentage is the share of GEF and Co-financing respectively to the total amount for the component.
** TA = Technical Assistance; STA = Scientific & technical analysis.
B. FINANCING PLAN SUMMARY FOR THE PROJECT ($)
Project Preparation* Project Agency Fee Total at CEO For the record:
Endorsement | Total at PIF
GEF 4,000,000 400,000 4,400,000 4,400,000
Co-financing 170,500 5,000,000 [ 5170500]  5170,500
Total 170,500| 9,000,000 400,000 9,570,500 9,570,500

* Please include the previously approved PDFs and PPG, if any. Indicate the amount already approved as footnote here and if the GEF
funding is from GEF-3. Provide the status of implementation and use of fund for the project preparation grant in Annex D.

C. SOURCES OF CONFIRMED CO-FINANCING, including co-financing for project preparation for both the PDFs and PPG.
(expand the table line items as necessary)

Name of co-financier (source) Classification Type Amount ($) %*
Government of Indonesia National Government | Budget 5,000,000 96.7
World Bank Implementation | Grant 170,500 33

Agency
Total Co-financing 5,170,500 100

* Percentage of each co-financier’s contribution at CEO endorsement to total co-financing

D. GEF RESOURCES REQUESTED BY FOCAL AREA(S), AGENCY(IES) OR COUNTRY (IES)
Thisisasngle foca area, single country, and single GEF agency project.




E. PROJECT MANAGEMENT BUDGET/COST

Total Estimated
Cost Items person weeks GEF Other sources | Project total
(%) (%) (%)
Local consultants* 220 200,000 200,000
International consultants*
Office facilities, equipment, 200,000 200,000
vehicles and communications**
Travel**
Total 200,000 200,000

* Provide detailed information regarding the consultantsin Annex C.
** Provide detailed information and justification for these line items.

F. CONSULTANTSWORKING FOR TECHNICAL ASSISTANCE COMPONENTS:

Estimated Other sources Project total
Component person weeks GEF(%) ($) J (%)
Local consultants* 510 765,000 765,000
International consultants* 393 2,425,000 2,425,000
Total 903 3,190,000 3,190,000

* Provide detailed information regarding the consultantsin Annex C.

G. DESCRIBE THE BUDGETED M& EPLAN:

The monitoring and evaluation (M&E) will be guided by the results-based framework, which includes specific and
measurable performance indicators for the proposed project (Annex A). DGESGWM will develop an M&E Plan as part
of its Project Implementation Plan and will be responsible for collection of qualitative and quantitative data for the
baseline, as well as for assessment of the relevance, effectiveness and efficiency of the proposed interventions on an
annua basis. These M&E activities will be supported by project management budget co-financed by GEF. The M&E
will be strengthened by the Bank’s bi-annual supervision missions during which the progress toward delivery of outputs
and achievement of results will be reviewed, key implementation issues will be identified, and actions to solve them will
beinitiated. The mid-term review of the project is scheduled in about 18 months from the project effectiveness date.

PART 11: PROJECT JUSTIFICATION

A. DESCRIBE THE PROJECT RATIONALE AND THE EXPECTED M EASURABLE GLOBAL ENVIRONMENTAL BENEFITS:

Indonesia has the world’s largest geothermal power development potential, estimated to be about 27 GW. So far, around
60 geothermal fields have been identified, and 36 of which are ready for detailed exploration or exploitation. However,
only about 807 MW have been developed, accounting for less than 3 percent of the identified potential

The Government of Indonesia (Gol) has recently stepped up its efforts to expand geotherma power development. In
2003, the Geothermal Law was promulgated to open up new opportunities for private and public investments in the sector.
A road map for geothermal power was also developed, establishing a progressive target of 6,000 MW of installed
geothermal power capacity by 2020. However, three years after the passage of the Law, Indonesiais still facing major
hurdlesin attracting investors as well as financing for developing its geothermal resources. Recent estimates suggest that
Indonesia s geothermal power capacity would only increase by about an additional 300 MW by 2008, faling 75 percent
short of the incremental Gol target of 1,200 MW established for this period. Given this pace of developmert, the installed
geothermal power capacity over the long-term is likely to reach only about 2,800 MW by 2020, falling 3,200 MW short of
Gol’s goal of 6,000 MW. With a projected doubling of electricity demand in the next 10 years, mostly to be met through
the expanded use of fossil fuels, any shortfall in the expansion of geotherma power generation capacity would be met
through coal-fired power plants. Thiswould result in significantly greater green house gas emissions that would adversely
impact the global environment.



The key barriers that have hindered Gol’s effort to scale-up geotherma development include: (i) lack of a policy
framework that provides sufficient economic incentives, proper risk mitigation, sector coordination, and regulatory
certainty for investing in geotherma power; (ii) lack of government management, planning, and implementing capacity to
effectively engage investors through efficiently conducted geothermal power development transactions;, and (iii)
insufficient domestic technical capacity — in areas of planning and managing geothermal resources as well as resource
assessment, equipment manufacturing, and construction — to support sustained growth in the sector. Without removing
these barriers, it is unlikely that Indonesiawill be able to exploit its vast geothermal power potential, locking away sizable
economic benefits to the country as well as significant globa environmental benefit.

The proposed project will assst the Gol in its efforts to remove these key barriers to geothermal development by: (i)
developing and implementing economic incentives and upstream risk mitigation policies, which will provide a level
playing field for geotherma power vis-a-vis coal-based power; (ii) assisting with the formulation and delineation of
detailed implementation regulations of the Geotherma Law; (iii) creating a coordinated sector approach to manage
geotherma power procurement using best-practice processes and documentation; (iv) developing deals and assisting
transactions management of geothermal power projects to reach financial closures for a group of projects where partialy
developed fields will be expanded, as well as for an undeveloped “ green-fidd” project, where the integration of upstream
exploration and downstream power generation activities is needed; and (/) training of staff of the recently-created
geothermal department in the Ministry of Energy and Mineral Resources, as well as other concerned national and local
government agencies and staff, on transacting geothermal power projects and formulating a sector strategy on domestic
technology devel opment.

The proposed project is expected to have a sizable immediate impact as well as sustained long-term benefits. It is
designed to directly leverage significant private and/or public investments by the time of project completion. These initia
projects are expected to total about 350 MW of power generation capacity (about 300 MW from expanding existing fields
and upwards of 50 MW from a new Greenfield site) that could leverage financing upwards of US$700 million by the
completion of the proposed GEF assistance. The expected global environmental benefits of this immediate expansion is
estimated to be 60 million tons of avoided CO, emissions (over the lifecycle of the geothermal power plants) resulting
directly from the incremental installed geothermal power capacity (replacing fossil fuekbased technologies). The impact
of the project will aso extend over the longer-term, with the reforms enabling the Gol to achieve their geothermal
expansion target with an estimated incremental geothermal power capacity of 3,200 MW helping Gol reach its 2020 target
of 6,000 MW. The commensurate long-term globa environmenta benefits will be much larger, and are estimated to bein
the order of 500 million tons of avoided CO, emissions over the life-cycles of the incrementa geothermal power capacity

B. DESCRIBE THE CONSISTENCY OF THE PROJECT WITH NATIONAL PRIORITIES/PLANS:

The Gol isaming to diversify its power generation mix to enhance energy security and support economic growth in a
sustainable manner. Given that most of the proposed capacity expansion will be from fossil fuekbased sources, this
places environmental sustainability at risk unless renewabl e resources such as geothermal are developed rapidly. Scaling-
up the use of geothermal power generation capacity, therefore, is essentia to back-up Gol’ s explicitly stated actionsto be
taken towards limiting greenhouse gas emissions in the energy sector in Indonesia’s Initial National Communication to the
UNFCCC. These include two specific actions relevant to the proposed project: (i) phasing out fuel and electricity
subsidies; and (ii) promoting the use of renewable energy, especialy from geothermal resources. Consequently, the Gol
has intengfied its efforts to scale up geotherma power development in the past few years. In addition to issuing the
Geotherma Law and a subsequent “Blueprint for Geothermal Development in Indonesia,” establishing devel opment
targets, Gol have dso established a Directorate for Geothermal under the Ministry of Energy and Minera Resources
(MEMR) in 2005 to spearhead geothermal power development and strengthen sector management. I1n 2006, MEMR also
initiated a study supported by the Japan International Cooperation Agency (JICA) to revise and update the geothermal
development blueprint. Despite this renewed commitment to developing the sector, there has been little investment in
geothermal development since the Asian Financia Crisis in the late 1990s, due to significant barriers that still remain.
Therefore, the proposed project aims to build upon recent reforms to address the remaining major impediments to sector
development so that Gol can achieve the goals established in their geothermal power development program.

The World Bank is already supporting the Gol with its infrastructure and energy sector reform efforts, and has been
requested by the MEMR to assist geothermal power development. The proposed project would be an expansion of work
already underway in the geothermal sector, where the World Bank has been advising the MEMR on its reform agenda. A
recently-commissioned study by the World Bank on identifying barriers that prevent greater levels of investments in
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geothermal is serving as input into designing the reform program. Furthermore, the World Bank is facilitating a carbon
finance transaction of the Lahendong geothermal project, which will provide lessons for further refining the Government’s
program for geothermal policy reform.

The World Bank aso has a significant engagement in helping the Government expand investments in the infrastructure
sector through public-private partnerships, which would aso benefit geothermal power development. As a result, present
work through the Infrastructure Development Policy Loan, Private Participation in Infrastructure Technical Assistance
Project, the Guarantee Fund, and the Infrastructure Facility, could be well placed to support the expansion of geothermal
power. In fact, the transactions that are expected to be tendered through the proposed project would be consistent with the
national agenda for developing international caliber model projects that could serve as examples to be replicated in
subsequent competitive tenders.

C. DESCRIBE THE CONSISTENCY OF THE PROJECT WITH GEF STRATEGIES AND STRATEGIC PROGRAMS:

The proposed project is fully consistent with the GEF-4 Climate Change Focal Area Strategic Objective 4 to promote on-
grid renewable energy by scaling up base-load geotherma power generation. The proposed barrier removal activities
promote market approaches (economic incentives and transparent commercial transactions) for the economic supply of
geothermal power in grid-based systems and fit well with the GEF-4 Climate Change Focal Area Strategic Program 3.

D. OUTLINE THE COORDINATION WITH OTHER RELATED INITIATIVES:

The Japan Internationa Corporation Agency (JICA) is currently undertaking a detailed technical assessment of
geothermal resources across the country that will be used to update the sector Road Map and formulate a Master Plan for
Geotherma Power Development in Indonesia. The proposed GEF project will utilize these results in developing the
detailed design of each component. The two efforts are being effectively coordinated by the Ministry of Energy and
Mineral Resources, which is the counterpart of both projects. In fact, the interim report of the JJICA study has aready
provided awealth of data and information for the economic analysis of the proposed project. The project will also work
closaly with the World Bank’s Carbon Finance Group to explore the opportunities for supporting geothermal projects by
augmenting finances with proceeds from carbon off-set trading utilizing the Clean Development Mechanism (CDM), or
any post-Kyoto Protocol carbon credit schemes which may emerge in the next few years

E. DESCRIBE THE INCREMENTAL REASONING OF THE PROJECT:

Despite the various reform efforts made by the Gol recently, there has been very little investment in geothermal, even in
fieds that are already partially developed. Therefore, the Baseline Scenario assumes a gradua ramping up of the
geothermal power generation in the partially developed fields with no development in unexplored “green” fields. This
would amount to about 2,000 MW of total additional power capacity by 2020 for a total of around 2800 MW installed
capacity, less than half of the 6,000 MW target set by the Government. The shortfall in expected geothermal power would
trandate into the need for development of around 3,200 MW of additional base-load power capacity utilizing coal, which
would be the least-cost expansion option without considering global environmental implications. In the absence of the
GEF barrier-removal activities, the Gol will be challenged to mobilize investments to expand the generation capacity in its
geothermal fields. There would be neither firm economic incentives for developers nor concrete measures to mitigate the
upstream resource development risks faced by investors. Presently, the Gol aso does not have a credible process for
transacting undeveloped geothermal fields in a well-structured and transparent manner, which, as a result, undermines
investor confidence. Furthermore, developers will find difficulty in implementing projects due to a lack of coordination
among the various government agencies. As a result, the investment environment will remain risky, costly, and time
consuming. Based on the present level of reforms given the barriers facing the sector, a business environment conducive
to public and private participation in developing geotherma power generation capacity is unlikely to develop quickly.
Therefore, the Gol would not be able to scale-up sector development in line with the Geothermal Blueprint targets.

Compared with the Baseline Scenario, the proposed project will provide Gol with the necessary support to implement an
integrated set of actions to comprehensively address the mgor constraints on investing in geothermal power and lead to
the accelerated development of geotherma resources in Indonesa. With an enabling policy framework in place,
successfully demonstrated transaction procedures, and strengthened government capacity to support sector growth, it is
expected that Indonesia will be able to quickly take advantage of its sizable proven geothermal power potential in the
fields aready partialy developed or with confirmed reserves (up to 2,000 MW), and effectively tap into its larger pool of
economically viable undeveloped geothermal fields. Over the long-term, the proposed project will help geothermal power
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become more competitive among aternative energy sources through its capacity building measures that will enhance
sector management and domestic participation. Therefore, the GEF alternative scenario assumes a fast scaling-up of
installed geotherma power capacity and that Gol’s goal of developing 6,000 MW geotherma power by 2020 is attainable.
Consequently, Indonesia would have 3,200 MW of additional geothermal power generation capacity than under the
baseline scenario, replacing an equivalent amount of coakfired generation capacity. Additionally, the measures ingtituted
through the GEF project would be available to facilitate the development of the remaining resources beyond 2020.

F. INDICATE RISKS, INCLUDING CLIMATE CHANGE RISKS, THAT MIGHT PREVENT THE PROJECT OBJECTIVE(S) FROM
BEING ACHIEVED AND OUTLINE RISK MANAGEM ENT MEASURES!:

Unfavorable overal investment climate in Indonesia would impact al sectors including geotherma power. The
Indonesian economy has been recovering robustly from the financia crisis and grew at nearly 6 percent during each of the
past three years. Stronger economic growth and an improving overal investment climate are expected in the coming
years. This positive outlook has been strengthened particularly after the investment rating for Indonesia was recently
upgraded.

Lack of inter-governmental coordination and support that may lead to a fragmented approach which would undermine the
implementation of the reform program. This could particularly be the case where multiple agencies are concerned. The
project, through the MEMR, adopts a continuous consultation approach to engage other concerned government agencies,
especialy the Ministries of Planning and Finance as well as local governments who, under the 2003 Geothermal Law,
have an increased role in the sector, throughout the preparation of the project, and there are indications of broad support
for the proposed policy measures. Effective coordination of their support would be further required in obtaining
development permits, conducting transactions, and garnering possible funding that may be required to support an
incentive mechanism or risk mitigation instrument.

Lack of interest among investors due to concerns of insufficient regulatory certainties and inadequate financia returns.
Reports and numerous stakeholder meetings indicate that investor interest in the geotherma sector is high, but
implementing the Gl reform program with concrete results is vital to gaining investor confidence that would support
significant investments in the sector. The main activities of the proposed project are geared toward achieving investment
results by building the confidence of maor stakeholders in developing supportive policies and implementing them in
actual transactions.

Inadequate coordination between geothermal and power sectors, especially the lack of buy-in from PLN, the state-owned
national power monopoly. The Ministry of Energy and Mineral Resources is well placed to coordinate policy between the
geothermal and the power sector since both policy making groups are based within the ministry. Ways to better integrate
the two sectors have aready been identified during project preparation and will be facilitated during project
implementation. Moreover, the Ministry of Energy is responsible for regulating PLN, and has maintained a close
engagement with them during the preparation of the project. This engagement is expected to continue during project
implementation as well.

G. EXPLAIN HOW COST-EFFECTIVENESSISREFLECTED IN THE PROJECT DESIGN:

The proposed project is designed to achieve a high level of immediate as well as long-term leverage of investments in
geothermal power generation that will have a long term impact. This is achieved through an integrated set of activities
that include support to the Government’ s ongoing policy reforms, especially a geotherma pricing mechanism, and helping
concerned agencies develop their capacity to conclude investment transactions including the actual undertaking of an
internationally competitive tender of a geothermal project. As aresult of these interrelated undertakings, it is expected that
some US$700 million in investments will be leveraged that will result in an additional capacity of 350 MW of power
generation capacity by the completion of the project (3 years). Substantialy more investments will result over the longer
term (ext 12 years or s0), as the project undertakings will extend to help the Government realize its geothermal
development target of 6,000 MW total installed geothermal power capacity by 2020, compared with 970 MW of capacity
available as of 2006.

The cost effectiveness of mitigated CO, emissions (over lifecycle of power plants) is evaluated based on incremental
geothermal power capacity (financia closure) achieved at the completion of the proposed project (350 MW), compared
with coal-fired power with local environmental controls (particulates and sufur dioxide). The overal cost-effectiveness
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of mitigated CO, emissions is estimated a about US$12/ton-CO, abated. The cost-effectiveness of GEF financing
(undiscounted) is about US$0.07/ton-CO, abated.

PART I11: INSTITUTIONAL COORDINATION AND SUPPORT

A. PROJECT IMPLEMENTATION ARRANGEMENT:

The proposed project will be implemented by the Ministry of Energy and Mineral Resources through its Directorate
Genera of Minera, Coa and Geotherma (DGMCG). The MEMR is uniquely positioned to implement the proposed
project for it is the sole national agency responsible for policy formulation and regulation of both the power sector and the
geothermal sector. The Directorate of Geothermal Enterprise Supervision and Ground Water Management (DGESGWM)
under the DGMCG will be the executive implementation unit.

A Stakeholder Advisory Group will be established by DGESGWM to review and comment on key project outputs,
including intermediate results, and help enhance the focus and effectiveness of the policy recommendations. The advisory
group will consist of senior officialg/experts from the Ministries of Finance, Planning, Forestry, and Environment, as well
as MEMR, PLN, and major investors/operators of geothermal power projectsin Indonesia. The advisory group will meet
twice a year or depending on work progress.

DGESGWM will hire a full-time Project Manager to assist project implementation. The project manager will report
directly to the director of DGESGWM and will be responsible for work planning, day-to-day coordination of project
implementation activities, project progress monitoring and reporting. Additional consultant support may be hired on a
short term basis to provide project implementation ass stance as needed.

PART 1V: EXPLAIN THE ALIGNMENT OF PROJECT DESIGN WITH THE ORIGINAL PIF:

The project design remains fully aligned with the origina PIF. The project components, outcome and output are
consistent with the original PIF. Financing plan and confirmed co-financing are consistent with the indicative figuresin
the origina PIF.

PART V: AGENCY(IES) CERTIFICATION

This regquest has been prepared in accordance with GEF policies and procedures and meets the GEF
criteriafor CEO Endorsement.

P
Y .las

Project Contact Person

Seve Gorman
GEF Executive Coordinator
Date: March 04, 2008 Tel. and Email:
Name & Sgnature
GEF Agency Coordinator Project Contact Person
Date: (Month, Day, Year) Tel. and Email:




ANNEX A: PROJECT RESULTSFRAMEWORK

PDO

Project Outcome Indicators

Use of Project Outcome I nformation

Promote the devel opment
of economic and
environmentally-sound
geothermal power
generation.

Reduce CO, emissions

by increasing electricity
supply from geothermal
power plants.

Installed geothermal power capacity
resulted from the investment transactions
assisted by the project

Avoided CO, emissions by substituting
geothermal power for coal-fired power

Y1-Y3: Itisexpected that the project
outcome will be achieved toward the end of
project implementation, building on
continuous progress of the project
components during the implementation
period. Itisespecialy critical to closely
monitor the progress in policy devel opment
and adoption.

Mid-term review to determine necessary
actions and adjustments.

I ntermediate Outcomes

I ntermediate Outcome I ndicators

Use of Intermediate Outcome M onitoring

Component 1
Improved investment
environment for
geothermal power
projects

- Policy to address incremental costs

adopted by Gol

- Upstream resource risk mitigation

mechanism in place

- Implementation regulations of the

Geothermal Law issued by Gol

Y1-Y2: Lack of Gol commitment to
implement selected pricing mechanism
would indicate weak political support to
accelerating geothermal power devel opment,
especialy in partially developed fields.
Y1-Y2: Indecision on risk mitigation
mechanisms would signal uncertain Gol
commitment to developing greenfield
geothermal resources.

Y1-Y2: Delayed promulgation of the
Implementation Regulations of the
Geothermal Law may imply increased legal
complexity for developing greenfield
geothermal resources in the wake of
government decentralization.

Component 2
Increased market uptake
of geothermal power

- Model procedures and standardized

documentation for competitive bidding of
geothermal power transactions adopted
by MEMR

- Financial closure for about 300 MW

additional geothermal power in fields that
are controlled by existing operators

- Financial closure for one power project

(= 50MW) in anew geothermal field
competitively tendered based on the
Geothermal Law

Y1-Y3: Delays may indicate difficulties
encountered in policy development and
adoption (Component 1) and/or inefficient
project implementation management.

Need to pay special attentions to sequences
of and the cross links between policy work
and transactions assistance.

Component 3
Enhanced government
capacity to support
sustai ned sector
development

- Relevant agencies for undertaking

geothermal transactions trained through
on-the-job programs as well as5-10
workshops and seminars

- Awareness raising and information

dissemination activities about sector
policies and business opportunities
conducted through promotional
campaigns including 5- 10 stakehol der
dialogue seminars

- Strategy for domestic geothermal

technol ogy development formulated

Y1-Y3: Determine effectiveness of training
and awareness programs and adjust as
needed.




Arrangementsfor Results Monitoring

Target Values Data Collection and Reporting
Project Outcome I ndicators Baseline YR1 YR2 YR3 Frequency Data Collection | Responsibility for
and Reports Instruments Data Collection
Installed geothermal power capacity resulted from the investment | O 0 0 350 MW Annual Surveys and Directorate of
transactions assisted by the project Government Geotherma
Statistics Enterprise
Avoided CO, emissions by substituting geothermal power for 0 0 0 2,000,000 Supervision and
codl-fired power tonnes/year Ground Water
Management
(DGESGWM)
Inter mediate Outcome I ndicators
Component 1 Not Annual Project reports DGESGWM
Policy to address incremental costs adopted Applicable | Option Funding Appliedin
selected secured transactions
Upstream resource risk mitigation mechanism in place Option Funding Implementation
selected mechanism | arrangement for
confirmed | mechanism
developed
Implementation regulations of the Geothermal Law issued Draft Final dreft | Promulgated
Component 2 Not Annual Project reports DGESGWM
- Model procedures and standardized documentation for Applicable | NA Final drafts | Applied
competitive bidding of geothermal power transactions
adopted
Financial closure for about 300 MW additional geothermal NA NA Target achieved
power in fields that are controlled by existing operators
Financial closure for one power project (= 50MW) in anew )
geothermal field competitively tendered based on the NA NA Target achieved
Geothermal Law
Component 3 Not Annual Project reports DGESGWM
- Relevant agencies for undertaking gecthermal transactions Applicable | 2 3 2
trained through on-the-job programs as well as 5-10 Workshops | Workshops [ Workshops
workshops and seminars
Awareness raising and information dissemination activities 2 2 3
about sector policies and business opportunities conducted Workshops | Workshops | Workshops
through promotional campaigns including 5-10 stakeholder
dialogue seminars
NA Find draft | NA

Strategy for domestic geothermal technology devel opment
formulated




ANNEX B: RESPONSES TO PROJECT REVIEWS

1. STAP Roster Reviewer Comments and Executive Agency Responses

World Bank Indonesia Geothermal Power Generation Development Project:
Review and Comments

by
Jayant Sathaye
Senior Staff Scientist, Lawrence Berkeley National Laboratory, USA

25 November 2007

Summary and Conclusion

The god of this project is to promote geothermal energy development in Indonesia as an aternative to the development
of coal power plants. Thiswill help reduce emissions of particulates and sulfur and nitrogen oxides, and carbon dioxide,
which isamajor contributor to climate change. Indonesia possesses significant geothermal resources but its exploitation
is hampered because of the lack of capacity in project development and also lack of ready access to investment in this
resource. The project aims to address both issues.

The technical problems identified by the World Bank are familiar and widespread in many electricity generation
companies in developing countries. Lack of knowledge about the design and implementation of new generation
technologies particularly renewable ones is not uncommon. The project thus provides a viable platform for improving
Indonesia’s capability in this sector. It is technically feasible and manageable and reflects priorities that will have both
local and global benefits. It will aso enhance the credibility of geothermal energy as a developable resource in
Indonesia and other countries.

In summary, this project is well suited to provide tangible sustainable development benefits in the power generation
sector in Indonesia. .

Genera and specific comments by paragraph are noted in the sections below.
General Comments

The project is amed at improving the exploitation of brownfield and greenfield geothermal energy resources. The
proposed project will build capacity for project design and implementation, and increase access to investment in this
sector. The project goals are not tied to an IBRD loan since that might delay the devel opment of geothermal resourcesin
the country. While this is acceptable, it is important that the project activities be closdaly tied to some ongoing
investment program in geothermal energy. This would enable the project to demonstrate tangible benefits of capacity
building that otherwise might be difficult to track and verify.

Response: The proposed project is indeed closaly tied to actual investments in geothermal power development by
investors and project developers. This is supported by Component 2 of the proposed project which will assist Gol

undertake actual investment transactions and leverage in excess of 350 MW of geothermal power generation

capacity (at least 300 MW brownfields and at least 50 MW greenfields). More importantly, the policies and model

transaction procedures developed and implemented in the proposed project will continue to progressively catalyze up
to 3,200 MW incremental geothermal power capacity by 2020. Paragraph 19 in the revised PAD better reflects these
linkages.

The project appraisa document (PAD) does not provide a description of Indonesia’s geotherma resource and the
technologies that will be used in brownfield and greenfield projects to exploit the resources. A description of the steam
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or hot water temperature, field depth, level of impurities, types of turbines used to extract energy, etc. will help the
reader to relate the costs with resource size and efficiency estimates.

Response: The Japan International Corporation Agency (JICA) has sponsored a comprehensive geothermal
resources assessment of Indonesia for the preparation of Gol’s Master Plan for Geothermal Power Development.
The interim JICA report, which contained detailed data and information of 51 geothermal fields with a total
estimated capacity of 13, 824 MW, provided the basis for the cost and technical evaluation of geothermal power
investments during the preparation of the proposed project. The JICA report and the cost analysis report are in the
project file (Annex 12 of PAD)

Geothermal electricity generation typically releases some greenhouse gases, particularly carbon dioxide. Admittedly,
these are relatively small compared to those from the mgjor aternative, coal power plants, but need to be accounted for
in the document. For instance, a survey of geothermal facilities in severa countries concluded that the carbon dioxide
coefficient was 122 g/kwh.*

Response: The relatively smaller emissions from geothermal plants is already reflected in the estimation of avoided
CO2 emissions.

Specific Comments

I would like to suggest the following specific considerations to improve various sections of the main text, and
appendices.

Section A. Strategy Context and Rationale
- Para(P).3 What were the lower tariff levels? Can you provide arange?

Response: The original tariffs ranged from 7-9 US cents and they were renegotiated to around 5 US cents.

- P. 51t would be useful to provide information on the range of geotherma and coa power plant costs in
Indonesia.

Response: Both geothermal and coal capital cost estimates are indicated in the economic and financial analysis
section (Annex 4). Further underlying assumptions are on project file in the study by Japan International
Corporation Agency (JICA).

Section B: Project Description
- P.6-Cl.1 Please list the types of preliminary aternative policy and technology options that MEMR could
choose from. Will R&D be one of the options?

Response: Alternative policy options that were considered during project preparation are described in Section 5
of the PAD. In terms of technology choice, it is optimally determined by the developers who will be making the
investment rather than being predetermined by the Government. Therefore, the MEMR, b design, would not
want to pre-specify a technical solution, and instead provide developers with the latitude to evaluate each field
and determined the most suitable and least cost technological option.

- P.6-C1.2 Please list the countries with geothermal resources that you are referring to here and also list the types
of options that they have or are taking into consideration.

Response: thisissummarized in Paragraph 29 aswell as Annex 4 of the PAD.

Annex 1. Country and Sector Background:
- P.20 -1 am somewhat surprised that Indonesia has extensive geothermal resources but the resource is not cost-
effective enough to generate electricity when compared with coal powered generation. In California, geothermal

1 http://www.pi.energy.gov/enhancingGHGregistry/comments/documents/davis.pdf 1



has traditionally out-competed other baseload resources. Here it would be good to add more background on
technologies, quality of resource base, and the cost of generating electricity relative to other locations
worldwide.

Response: the costs are higher in Indonesia in large part due to the fact that most geothermal power components
have to be imported from industrialized countries and have limited related human resources, while new coal-fired
plants using Chinese technologies are significantly cheaper than smilar plants relying on technologies from
industrialized countries, such as Japan.

Annex 4. Results of Project Analysis
- P.28 — The three basic approaches for estimating local pollution damage costs are appropriate. However, the
S0, and NOx costsin the US were to a large extent driven down by the increased availability of low sulfur coal
and not as much due to technological improvement. A similar situation could arise in Indonesia if low sulfur
codl is utilized as an aternative source of coal. This should be noted either in the text or as a footnote so that the
reader is aware of the source of the costs and aso its implications for the Indonesia situation.

Response: Footnote added in Annex 4.

- P.29 —Please make anote in the text that scrubber and precipitator costs are included. How much do they add to
the power plant investment cost? Is the coal only 60% carbon because of large ash content? Is the coal washed?

Response: The assumptions table for coal fired thermal power plantsin Annex 4 already indicates the environmental
control considerations and reflects its associated costs. The cost of ESP adds 2-3% to the power plant investment and
the cost of FGD adds another 3-4%. In general Indonesian coal has very lower sulfur (lessthan 0.5%) and FGD is
normally not needed and is not included in the investment for power plant in the project analysis. The 60% carbon
content is based on coal chemistry analysis data from PLN, the national power company. The ash content of
Indonesia coal islow, too, and coal washing is not necessary.

- P. 35— Apparently there is no electricity shortage in Indonesiatoday. Might there be one in the future? Would
this help in making a stronger case for geothermal ?

Response: the Java-Bali power grid, accounting for 75% of installed power generation capacity in all of Indonesia, is
already under pressure with deteriorating reserve margin in recent years, forcing PLN to undertake a crash program
of building 10 GW new coal-fired plants by 2009. This indeed makes a stronger case for accelerating geothermal
power development and isreflected in the main text aswell asthe annexes.

Annex 7. Implementation Arrangement

- P.57-60 — Project implementation needs to be tied to actual projects that are being or will be implemented
shortly. This will allow a closer link to be established between proposed project activities and the expected
results from the project.

Response: the proposed project will involve actual transactions of investment in at least 350 MW of geothermal
power capacity.

Appendix 10: Safeguard Policy I ssues:
- Page 73, Operation paragraph — Need to report pollutant emissions from Indonesian geothermal plants, and if
none are available, this project needs to provide indicative measurements of the values or use IPCC default
factorsfor these.

Response: the suggestion will be considered as part of the Component 2 activities to develop environmental and
social guidance document to assist geothermal power investors and agencies in complying with Indonesian
requirements.

Appendix 11: Incremental cost analysis:



- Page 90 — Are the capacity factors and pollutant emissions factors based on experience to date? If the current
values are different, is there a reason to believe that the assumed values will actually materialize?

Response: Yes, they are based on actual experiences in Indonesia. The capacity factors and the emissions factors
applied in the analysis are relatively conservative to avoid overestimating.
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2. French Council Comments and Executing Agency Responses

Comment: Indonesia is one of the greatest potential for geothermic in the world. With 807 MW dready in place, it is
only 3% of the potential which has been so far developed. The Gol has planned to develop new capacities, 6 000 MW,
before 2020. However, and in spite of WB support to energy reforms in Indonesia, the investments in the geothermal
sector is expected to be very low in the coming years (around 350 MW). The ingtitutional framework is not yet
performing well and in practice, the tariff of energy purchase is actually too low to deliver attractive return on capital
investment. The objective of the new project is to give new impetus and confidence in this sector. The work recently
done by JICA on the technical geothermal assessment, will contribute to strengthen this confidence. The project is based
globally on technical assistance.

Opinion: favorable, but with the following questions and remarks to be taken into account:

Comment: One of the major problems which hamper the development of the geothermal sector in Indonesia is the
heavily subsidized energy prices for the consumers and the non conducive tariff of local energy purchase. It is not clear
how the proposed project will overcome this tariff issue.

Response: It istrue that subsidies have distorted the market for investment in the sector, but this has largely been due
to the heavy subsidization of fuel oilsthat affected the primary energy choices made in the power sector in Indonesia.
The result was an energy mix that heavily relied on the highly subsidized diesel for a significant part of its
generation needs. The Government of Indonesia has begun to gradually reduce the fuel oil subsidy over the past
years. Today, the fuel oil subsidy for PLN has been eiminated and they do not receive any direct subsidies from Gol
that favor one form of primary energy over another Any subsidies that are provided at the level of consumers will
impact overall dectricity demand, but does not specifically impact the development of geothermal vis-a-vis other
energy resources. Instead, a key reason for the slow exploitation of geothermal resourcesin Indonesia is because of
its incremental costs. The financial cost of developing geothermal power in most cases in Indonesia will exceed
similar costs for a comparable base-load substitute power generation source as such coal. However, given the
environmental benefits of utilizing a cleaner source of energy, there is a compelling economic rationale for
developing greater levels of geothermal power. But, in the absence of some intervention that would incorporate the
environmental benefits of geothermal (or the environmental cost of coal) in the decision making process, business-
as-usual will continue and many geothermal investments are likely to be passed over in favor of fossil-based options.
Therefore, a key component of the project is to develop a pricing mechanism that would address the issue of
incremental costs and create appropriate economic incentives so that geothermal power will be evenly considered
with other generation choices by decision makers. In doing so, the Government of Indonesia will internalize the
environmental “externality” that will lead towards a more economically optimal outcome than the status quo.

Comment: It is deemed that CDM carbon credits might be a piece of the solution. How are carbon credits used in the
context?

Response: Carbon finance is a key source of funds that could contribute towards addressing the incremental costs
associated with developing geothermal power in Indonesia. Therefore, carbon financing that utilize the Clean
Development Mechanism (or any other post-Kyoto Protocol carbon credit schemes which may emerge) will be a
consideration for incorporating into the pricing mechanism that the Ministry of Energy and Mineral Resources has
proposed to develop as a part of Component 1 of the project. The project will work closely with the Bank’s Carbon
Finance Group to identify the opportunities and efficient means for supporting geothermal development and would
benefit greatly from a parallel ongoing effort by the Bank to introduce a programmatic mechanism to streamline
access to carbon financing to catalyze investments in geothermal power development.

Comment: The PIF mentioned a contribution in cash of the Gol (4, 0 M$). How this contribution will be used?

Response: Directorate of Geothermal Enterprise Supervision and Ground Water Management (DGESGWM) within
the Ministry of Energy and Mineral Resources (MEMR) is responsible over seeing the development of the geothermal
sector in Indonesia. A key part of their responsibilitiesin thisregard is to develop policies that promote geothermal
development and undertake transactions for competitively offering development opportunities for investors. These
activities form the Gol’s geothermal reform program. In order for the continued implement of this reform
14



program, the DGESGWM is provided with a government budget allocation to finance its activities. The indicated co-
financing contribution is based on funding in the present DGESGWM budget that is allocated to tasks that are
directly related to the activities that is being supported by the proposed GEF project. The Gol has confirmed at least
the same amount of budget allocation for DGESGWM during the implementation period of the project, and this will
be reflected in the annual plan for project implementation and in the annual project progress report.
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ANNEX C: CONSULTANTSTO BE HIRED FOR THE PROJECT

$/ Estimated
Position Titles person week | person weeks Tasks to be performed
For Project Management
Loca

Project Manager 1000 140 Reports directly to the director of DGESGWM,
day-to-day coordination of project
implementation activities, project progress
monitoring and reporting.

FM Specidist 750 60 Provides technical assistance on financia
management, including budget document
preparation, disbursement mechanism,
accounting and reporting.

Operations Consultants 750 20 Support project implementation as needed, for
example, procurement assistance

For Technical Assistance
Loca

Energy Specidlist 1,500 60 Power sector analysis and policy advice

Geothermal Specialist 1,500 71 Technical analysis and advice

Energy Economist 1,500 52 Pricing and economic analysis and policy
advice

Transaction Specidist 1,500 50 Transactions advice

Financial Specialist 1,500 124 Financial analysis and advice

Legal Specidlist 1,500 153 Legal review and advice

International

Energy Specialist 5,000 46 Same as above

Geothermal Speciaist 5,000 41 Same as above

Energy Economist 5,000 27 Same as above

Transaction Specialist 5,000 71 Same as above

Financia Specidist 7,500 63 Same as above

Lega Specidist 7,500 116 Same as above

Other Specialists 5,000 24 Including ingtitutional speciaist, and tax and

accounting specialists

ANNEX D: STATUSOF IMPLEMENTATION OF PROJECT PREPARATION ACTIVITIESAND THE USE OF FUNDS

Not applicable.
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A. STRATEGIC CONTEXT AND RATIONALE
1 Country and Sector |ssues

1 Indonesia has made a strong economic recovery from the 1997 financial crisis. Its gross
domestic product (GDP) grew at an average of 4.8 percent per year from 2000 to 2006, and
registered 5.6 and 5.5 percent growth rates in 2005 and 2006, respectively. The economy is
projected to grow at 6 to 7 percent per year in the next few years. Primary energy consumption
increased by 5.2 percent per year from 2000 to 2006, and electricity consumption grew by about
6 percent per year during the same period. The demand for electricity is expected to grow at 7 to
9 percent per year between 2007 and 2020.*

2. Faced with rapidly growing electricity demand and the high cost of oil the Government of
Indonesia (Gol) is pursuing a power generation expansion strategy that will boost the use of coal
and natural gas while also scale up the utilization of the country’s large geothermal power
potential. In fact, PLN, the state-owned national electricity utility, is carrying out a crash
program of building 10,000 MW of coal- fired power plants by 2009. The increasing reliance on
coal-fired power, currently seen as a low-cost alternative to quickly expand capacity, presents a
challenge of dealing with the associated local and globa environmental impacts. Geothermal
power, on the other hand, can serve as a suitable base-load substitute for coal-fired capacity in
many areas with much lower emissions of air pollutants and greenhouse gases. The Gol plans to
achieve 6,000 MW of installed geothermal power capacity by 2020, up from about 970 MW in
2007. This ambitious plan will require strong government support to materialize. Any shortfall
in the expansion of geothermal power generation capacity is most likely to be met by additional
coal-fired power plants, resulting in additional local air pollution and greenhouse gas emissions.

3. Indonesia has the world’s largest geothermal power development potential, estimated to
be about 27,000 MW. So far, around 253 geothermal fields have been identified, and 53 of them
are ready for detailed exploration or exploitation. The 970 MW of installed capacity accounts
for less than 4 percent of the identified potential. Most of the currently installed geothermal
power capacity was the result of a Gol initiative in 1991 to develop about 4,500 MW of
geothermal power under a Presidential Decree (PD45/1991). But the development stalled in the
aftermath of the Asian Financial Crisis. Geothermal contracts along with other power purchase
agreements with private producers were suspended during the economic turmoil. They were
subsequently either renegotiated or cancelled. Many of the existing investors who were already
producing power eventually renegotiated their power purchase agreements at substantially
reduced tariff levels. Many others who had rights but were yet to develop their respective fields
opted to transfer these assets back to public control, either as a result of arbitration proceedings
or the cancellation of their contracts. Presently, there is nearly 1,000 MW of unexploited
geothermal power potential under private control and over 3,000 MW with state-owned
enterprises. About half of these resources are in geothermal fields which are currently producing
eectricity (brownfields) or with confirmed reserves (quasi-brownfields) and are well placed for
further expansion.

1 Economic and energy data in this section were drawn mainly from: World Bank country brief

(www.worldbank.org/id), APEC Energy Overview 2006 (http://www.iegj.or.jp/aperc/energy_overview.html),
and Indonesia and Climate Change: Current Status and Policies, PEACE, 2007 (www.worldbank.org/id).
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4, The Gol has intensified its efforts to revive and scale up geothermal power development
in the past few years. In 2003, the Geothermal Law (Law 27/2003) was promulgated, making
geothermal the only renewable energy governed by its own law. The Law, among other things,
mandated that future geothermal fields (fields which were not included under the PD45/1991,
with atotal potential of about 22,000 MW) must be transparently and competitively tendered for
development. It also permitted operators of the fields previously allocated under the PD45/1991
to retain control. In 2004, the Ministry of Energy and Mineral Resources (MEMR) issued the
“Blueprint for Geotherma Development in Indonesia,” which was intended as a roadmap to
develop atotal of 6,000 MW of geothermal power capacity by 2020. 1n 2005, the Directorate of
Geothermal Enterprise Supervision and Groundwater Management were established by MEMR
to strengthen sector management and support. In 2006, MEMR initiated the Master Plan Study
for Geothermal Power Development in Indonesia funded by Japan International Cooperation
Agency (JICA), further solidifying the knowledge and understanding about developing
Indonesia’ s geothermal resources. Despite these recent efforts, Indonesia till faces significant
hurdles in attracting commercia financing and private investors to develop geothermal power. A
number of issues have also constrained the state-owned enterprises to expand geothermal power
capacity in fields under their control. The main barriers that deter investments in geothermal
power expansion include the following:

5. Lack of an adequate policy framework that incorporates the environmental benefits of
geothermal energy and provides sufficient economic incentives for investing in the sector.
Despite a flurry of government initiatives in the last 4 years two critical issues remain
unaddressed: (i) the environmental benefits and the initially higher cost of developing
geothermal power, compared with building coal-fired power plants, meaning that economic
incentives for harnessing the benefits and bridging the cost gap are needed to promote
investments in geothermal power; and (ii) the exploration risks associated with developing
upstream geothermal resources, which, without proper mitigation mechanisms or compensation,
often deter investments in the sector. The introduction of appropriate economic incentives is
particularly important in the next five years or so for developing the brownfields that are already
explored with confirmed geothermal resources, and remain under the control of either private
operators or state-owned enterprises. In the longer term, the introduction of an effective risk
mitigation mechanism will be important to address the uncertainty and the resulting costs
associated with exploration of geothermal fields whose resources have not been confirmed
(greenfields). These policy issues need to be addressed to effect future geothermal power project
transactions.

6. Lack of government planning and management capabilities to efficiently conduct
transactions of geothermal power projects Presently, the Government has relatively weak
administrative and technical capabilities to conduct geothermal power transactions. The MEMR
has limited capability to plan and identify suitable geothermal opportunities for development.
This is partly evident in the inconsistency between the Gol geothermal blueprint and the power
expansion plan by the state-owned power utility, PLN. Furthermore, there is very little
experience within the MEMR in preparing and designing (structuring) investment transactions so
that they can be made attractive (bankable) to potential investors. Therefore in order to move
forward, MEMR will need to develop a credible process for transacting future greenfield
geothermal sites in compliance with the Geothermal Law.




7. Lack of domestic technical capabilities to support long-term growth in the sector. The
domestic capability is weak in amost al the mgor areas of geotherma development from
resource identification to operation of geothermal power generation facilities. The level of
domestic participation in all parts of the value chain of geothermal resource development is low,
and project costs remain high as aresult. There is no coordinated effort to develop the skills of
domestic professionals in the sector, or efforts to reduce costs through technology transfer.
Given Indonesids large share of world geothermal resources, the Gol is keen to support
increased involvement of concerned domestic industries in the sector.

8. If Indonesia is to accelerate the development of geothermal resources and to achieve the
goals set forth by the Blueprint, it will be necessary for the Gol to address these key interrelated
barriers. It is estimated that some 10,000 MW of geothermal power capacity is economically
viable when local and globa environmental benefits are considered (Annex 4). The
economically viable geothermal resources are likely to grow as the resource assessment and
exploration deepens. Yet a business-as-usual scenario suggests that Indonesia’s installed
geothermal power capacity would only reach about 2,800 MW by 2020, compared with the Gol
target of 6,000 MW. An integrated set of actions are needed to address the key barriers and
improve the investment climate for greater and sustained development of geothermal resources.

0. A two-pronged strategy to move forward will be necessary, with an immediate aim to
mobilize expansion in aready partidly developed brownfields, while simultaneously
undertaking appropriate reforms to sustain long-term development of the sector. Most existing
developers will be looking for the Gol to address financial shortfalls involving past commitments
(under the PD45/1991) and to help ensure cost recovery from new expansions. The development
of the large number of unallocated greenfields would need sufficient economic incentives to be
offered through a credible transaction process. Investors will also seek opportunities to reduce
their upstream technical risks associated with developing unexplored geothermal fields. By
undertaking a reform strategy to address these issues, the Gol hopes to accelerate the
development of geothermal power generation and provide a viable alternative for replacing base-
load power generation from fossil fuels.

10.  Greater utilization of geothermal resources for power generation will benefit Indonesiain
a number of ways that include: (i) improved local and global environment, (ii) enhanced energy
security by utilizing a nonttradable indigenous resource, and (iii) improved power generation
mix as geothermal energy can serve as a hedge against the volatility of fossil-based commodity
prices.

2. Rationale for Bank Involvement

11.  The Bank is supporting the Gol with its infrastructure and energy sector reform efforts,
and has been requested by the Ministry of Energy and Mineral Resources to assist with the
proposed project. The proposed project would be an expansion of work already underway in the
geothermal sector where the Bank has been advising the MEMR on its reform agenda. A
recently commissioned study by the World Bank on identifying barriers that prevent greater
levels of investments in geothermal is serving as input into designing the reform program. A
subsequent study is also assisting MEMR enhance their understanding of pricing and transaction
issues. Furthermore, the Bank is facilitating a carbon finance transaction of the Lahendong
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geothermal project in North Sulawesi, which will provide greater insights into addressing the
challenges facing geothermal developers.

12. The Bank has a significant engagement in assisting the Government to expand
investments in the infrastructure sector through public-private partnerships, which would benefit
geothermal power development. As a result, present work through the Private Participation in
Infrastructure Technical Assistance Project, the Guarantee Framework, and the Infrastructure
Facility, could be well placed to support the expansion of geothermal power. In fact, the
transaction that is expected to be tendered through the proposed project would be consistent with
the national agenda for developing model projects to serve as an example to be replicated in
subsequent competitive tenders.

13. The Bank can aso bring considerable international experience that would correspond
with all aspects of the proposed project. In the Philippines, the world's second largest
geothermal producer, the Bank has financed geothermal investment projects which provide
insights into the development challenges and technical risks specifically associated with the
sector. Severa investment funds being supported by the Bank and the GEF in Africa and
Eastern Europe could provide lessons and experiences in investment risk management.
Experiences in applying pricing and incentive policies to spur the development of renewable
energy supplies in other countries could be useful for Indonesia to consider as they attempt to
resolve their own pricing issues related to the development of geothermal power.

3. Higher Level Objectivesto which the Project Contributes

14.  The proposed project is consistent with the strategic objectives set forth in the Bank’s
Country Assistance Strategy (CAS) for Indonesia, as well as GEF s climate change focal area
More specifically, it will support the CAS strategy of (i) helping improve the climate for high
quality investments, and (ii) helping improve service delivery by the utilization of a more
efficient energy resource.

15.  The proposed project is fully consistent with the GEF-4 Climate Change Focal Area
Strategic Objective 4 to promote on-grid renewable energy by scaling up geothermal power
generation. The proposed barrier removal activities promote market approaches (economic
incentives and transparent commercia transactions) for the economic supply of geothermal
power in grid-based systems and fit well with the GEF-4 Climate Change Focal Area Strategic
Program 3. Scaling-up the use of geotherma power generation capacity is essential to backing
up Gol’s explicitly stated actions to be taken towards limiting greenhouse gas emissions in the
energy sector in Indonesia’s Initial National Communication to the UNFCCC, including the
promotion of the use of renewable energy, especialy from geothermal resources.

B. PROJECT DESCRIPTION
1 Financing Instrument

16.  The proposed project is a standalone GEF grant-financed operation which will directly
leverage and facilitate investments in new geothermal power generation capacity.



2. Project Development Objective and Key Indicators

17.  The development objective of the proposed project is to promote the expansion of
economic and environmentally friendly geothermal power generation in Indonesia. The project
will assist the Gol to prepare and implement its geothermal sector reform program designed to
remove the key policy and ingtitutional barriers which presently prevent greater development of
geothermal resources, and will assist in the transaction of geothermal power investments. The
principal outcomes will be an improved investment environment for geothermal power projects
and enhanced government capacity to support sector growth, leading to increased market uptake
of geothermal electricity. The key development indicator is the geothermal power generation
capacity with secured financing resulting from the reforms and the transactions implemented
through the project.

18.  The global environment objective of the project is to promote on-grid electricity from
geothermal sources, reducing the need for coal-based generation capacity and avoiding
associated greenhouse gas emissions. The outcome will be increased geothermal energy in
electricity grids. The key globa environment indicator is the amount of carbon dioxide
emissions that will be avoided due to the utilization of geothermal power from investments that
result from the reforms and transactions of the proposed project.

19.  The proposed project is expected to have a sizable immediate impact as well as sustained
long-term benefits. It is designed to directly leverage significant private and/or public
investments by the time of project completion. These initial projects are expected to total about
350 MW of power generation capacity (about 300 MW from expanding existing fields and
upwards of 50 MW from a new greenfield site), which would be more than a 35% increase in
Indonesia's present geothermal power generation capacity. This could leverage financing
upwards of US$700 million by the completion of the proposed GEF assistance. The impact of
the project will also extend over the longer-term, resulting in an estimated incremental
geothermal power capacity of 3,200 MW and enabling the Gol to achieve their geothermal
expansion target of 6,000 MW by 2020.

20.  The expected global environmental benefits of the immediate expansion is estimated to
be 60 million tons of avoided CO, emissions over the lifecycle of the incrementa installed
geothermal power capacity of 350 MW. The commensurate long-term global environmental
benefits will be much larger, and are estimated to be in the order of 500 million tons of avoided
CO,emissions over the lifecycles of the incremental geothermal power capacity of 3,200 MW.

3. Project Components

21. To develop Indonesia’s vast potential for geothermal power, the present barriers will
need to be addressed through several key government interventions: (i) development and
implementation of a policy framework for the promotion of geothermal power, including
mechanisms for mitigating upstream risks and offering economic incentives; (ii) introduction and
demonstration of credible and efficient project transaction procedures and practices;, and (iii)
strengthening government support capabilities for geothermal development and introducing
initiatives to develop domestic technical capacities towards cost reduction. These actions form
the integrated design of the proposed project as described below.



22.  Component 1. Policy Framework for Scaling-up the Development of Geother mal
Power (proposed GEF funding: US$1,100,000, Gol funding US$2,500,000). This component
will assist the Gol in developing and implementing an integrated set of policies that will provide
sufficient regulatory certainty, risk mitigation, and economic incentives for increased public and
private investments toward developing geothermal power in Indonesia. Three key areas of
assistance are proposed:

Cl.1: Development and implementation of policy to address incremental costs. This
subcomponent is designed to develop a pricing mechanism to provide adequate economic
incentives for developing geothermal resources. It will also address any incremental costs that
may be associated with some geotherma developments as a result of the market failure to
incorporate the environmental externalities into investment decisions, which remains a key
barrier to geothermal development (see Annex 4 Sectionsl & 2 for more details). The project
will study international experiences in formulating pricing and economic incentive mechanisms,
evaluate the extent of the market failure and assess the incremental costs, confirm the funding
requirements and sources, and develop the operational procedures required to implement the
selected option.

C1.2:. Development and introduction of upstream risk mitigation measures. This sub-
component is designed to create a mechanism for mitigating upstream resource development
risks faced by geothermal developers in Indonesia (See Annex 4, Section 3 for more details). It
is intended to limit investor’'s exposure to uncertainty stemming from the potential power
capacity in geothermal fields and the relatively high upfront investment costs — both of which
can be prohibitive for commercial financing of geothermal projects. International experience will
be evaluated before selecting a risk mitigation mechanism applicable to Indonesia, after which,
the project will develop procedures and arrange necessary funding for implementing the selected
mechanism. The development of risk mitigation measures will be carefully coordinated with
other aspects of the Geothermal Policy Framework (Component 1) and with the management of
transactions (Component 2 below) to ensure its integration.

C1.3. Support the implementation of the Geothermal Law. This sub-component will review the
Geothermal Law and the draft Implementation Rules and Regulations of the Geothermal Law,
identify gaps within the documents and potential hindrances to future geothermal power project
investments, and recommend necessary amendments and supplementary policies and regulations,
in view of the coherence of the overall policy framework for geothermal power development in
Indonesia

23.  The main outputs of this component will include (i) formulation of a pricing mechanism
to provide adequate economic incentives for developing geothermal power; (ii) introduction of a
risk mitigation mechanism to address upstream echnical risks; and (iii) enhancement of the
implementation rules and regulations of the Geothermal Law. The outcome will be an improved
investment environment for geothermal power projects.

24,  Component 2 Transactions Management for Mobilizing Investments in
Geothermal Power Generation (proposed GEF funding: US$2,350,000, Gol funding:
US$1,000,000). This component will assist the Gol, especidly the MEMR, to develop the
capacity for planning and transacting geothermal power developments in an efficient and
transparent manner. The present lack of a credible mechanism for offering geothermal
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development opportunities is a key barrier to attracting investors (Annex 4 Section 4). The
transactions would be the conduit through which the pricing and economic incentives in the new
policy framework would be integrated as a “bankable” project to be offered to investors. It will
aim to mobilize two distinct groups of investors: (i) existing developers who were given control
of geothermal fields under PD45/1991, ard (ii) new investment opportunities to exploit
geothermal resources in greenfield sites. At a strategic level, the activities in this component will
help operationalize policies and procedures necessary for eventually realizing the government’s
goal of 6,000 MW installed geothermal power capacity by 2020. Through this component, the
Gol will be able to directly leverage investments in the geothermal sector, and also establish
procedures and processes that can be replicated beyond the duration of the project.

C2.1: Expanding power generation in geothermal fields already allocated to investors. This
sub-component is designed to catalyze investments by existing developers to expand geothermal
power generation in fields under their control. It will review the legacy issues of the geothermal
fields which were allocated to investors under PD45/1991, identify and recommend appropriate
solutions, develop and implement transaction agreements/arrangements consistent with the
economic incentives provided in the new policy framework developed in Component 1, and
achieve financial closures for installation of at least 300 MW of new generation capacity in these
geothermal fields.

C2.2: Facilitating transactions of new geothermal fields for power development. This sub-
component will develop the procedures through which MEMR will offer new geothermal
development opportunities to potential investors. This will include the development of criteria
for project selection, the transaction procedures, and model bidding documents, which would be
consistent with the Geothermal Law and the new policy framework for economic incentives and
risk mitigation as well as meet international standards of good practice. This sub-component will
also financially engineer a selected project (50 MW installed capacity or greater in scale) to
ensure that it is “bankable’” and offer it to investors through the transaction process towards
achieving financial closure of the investment. This model can be subsequently customized for
offering further investment opportunities in greenfield geothermal sites.

25. The main outputs a implementation completion will include: (i) firm transaction
arrangements for resolving PD45/1991 legacy issues consistent with the new policy framework;
(i) model procedures and standardized bidding documents for competitive tendering of
geotherma power projects under the Geothermal Law; (iii) financial closure on a batch of
expansion geothermal power projects among the brownfields for at least 300 MW incremental
installed capacity; and (iv) financial closure of one select greenfield geothermal power project
for 50 MW or more installed capacity. The outcome will be increased market uptake of
electricity generated from geothermal resources, progressively leading to a total of 3,200 MW
incremental geothermal power capacity and help Gol achieve its target of 6,000 MW by 2020.

26. Component 3: Geothermal Sector Technical Capacity Building (proposed GEF
funding: US$350,000, Gol funding: US$1,300,000). This component will address the limited
domestic technical capacity for handling most geothermal related activities, and support the
long-term devel opment prospects of the sector.

C3.1: Training of government officials and technical staff in planning and transaction
management. This sub-component will train relevant staff in the central and local governments
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in preparing transactions, engaging investors, evaluating bids, and negotiating financial closings.
The specific training needs will be identified and addressed as part of the transactions assistance
work in Component 2. The proposed activities will mainly involve training workshops and
seminars for concerned officials and technical staff, in addition to the onthe-job training which
they will receive through their work in facilitating actual transactions.

C3.2: Building awareness among stakeholders. This sub-component is designed to enhance the
familiarity of various stakeholders, including civil society, with the implementation aspects of
the Geothermal Law as well as the Gol geothermal power development targets and sector reform
program. It will also specifically focus on sharing information regarding the transaction regime
developed and demonstrated by the proposed project. It will support a series of seminars and
stakeholder discussions to promote the sector as well as obtain feedback that can be incorporated
into the ongoing reform program.

C3.3. Optionsfor long-term cost reduction. As a preparation for implementing a cost reduction
program in geothermal related industries in Indonesia for enhanced domestic participation and
competitiveness, the project will support an industrial analysis that will be conducted to identify
key areas where local industries maintain a comparative advantage, and develop a sector strategy
to strengthen their roles and participation in the geothermal power development industry.

27.  The outputs of this component will include (i) improved transaction management skills
and knowledge of concerned government agencies and officials; (ii) improved stakeholder
understanding of the policies/regulations and business opportunities concerning geothermal
power development; and (iii) a national strategy on increasing domestic participation and
technology development. The overall outcome will be enhanced government capacity to support
the long term growth of the sector.

28.  Component 4 Project Management Assistance (proposed GEF funding:
US$200,000, Gol funding: US$200,000). This component will provide the necessary technical
consultant support to the Directorate of Geothermal Enterprise Supervision and Ground Water
Management, the executive implementation unit, for the management and supervision of the
project.

4, L essons L earned and Reflected in the Project Design

29. A universal lesson for developing renewable energy resources is that they need strong
government policy support to gain a foothold in the fossil fuel dominated energy markets, and
that aspiring government goals for renewable energy development need concrete and clear
regulatory provisions and/or economic incentives to materialize. Broadly speaking the key
lessons for developing on-grid renewable energy are?

Mandatory market uptake requirements are effective policies to support scaling up of on
grid renewable energy supplies. These regulations may be in the forms of mandatory
purchase of renewable-energy-based power at a fixed price, such as the electricity feed-in
law in Germany, or renewable energy portfolio standards (RPS) introduced in the US.

2 Grid-based Renewable Energy in Developing Countries: Policies, Strategies, and Lessons from the GEF, Eric

Martinot, 2002, http://www.gefweb.org/Martinot WCRE June2002.pdf.
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Two key forms of support go hand-in-hand in helping develop a market for ongrid
renewable energy supplies. creating a favorable investment climate for private power
projects, and establishing a transparent and stable regulatory framework for independent
power production. In many countries, utility regulatory frameworks that allow fair
competition for electricity generation by independent power producers, including power
purchase agreement and a transparent and stable tariff setting regime, are an essential first
step towards creating private markets for renewable energy. In addition, rules and
ingtitutions for bidding and transacting power purchases are also essential elements of a
power market.

In view of encouraging economically viable development of renewable energy sources
(capturing their environment benefits), policy frameworks must address the question of
how the additional cost of renewable-energy-based power (relative to conventional
sources) can be covered — and especially the questions of who will pay this additional
cost and what policy/institutional mechanism allow the additional cost to be collected.
Market development takes time and that a large and growing domestic industry is
required to work out regulatory, contractual, technical, and operational challenges of on
grid renewable energy. This means that GEF assistance must focus explicitly on the
medium and short-term outcomes which ensure that sustainable regulatory mechanisms,
policies, financing, and adequate skills and manpower are developed. One of the key
focuses of GEF assistance would be the development of frameworks for independent
power producers, formulation of model power-purchase agreements, feed-in tariff
schemes, and simplified procedures for access to the grid.

30. Geothermal power development involves substantial risks and upfront investments to
confirm the reliability of the energy source and the capacity for power generation. Mitigation of
the financial risk associated with the upstream steam field development is a major hurdle for
geothermal investors. Various mitigation measures have been used internationally to share the
risk of upstream geothermal exploration, and the main methods have included: (i) Exploratory
drilling cost-sharing. During 1979 and 1980 the United States Department of Energy (DOE)
used federal funds to share the risk of exploratory drilling (with industry) in 15 prospect areas of
Utah and Nevada. A similar approach is now used by the US DOE through the Geothermal
Resource Exploration and Definition Program. (ii) Government-sponsored exploration. The
Philippines National Oil Company (PNOC) undertook upstream exploration through a service
contract with the national government. Similar government-sponsored exploration programs
also exist in Iceland and New Zealand. (iii) Partial risk guarantee fund. In countries in the
African Rift Valey, a guarantee is provided to cover the exploratory risk and appraisal drilling at
the early stages of resource exploration as well as during the advanced stage of production
drilling. A combination of subsidies and insurance is provided to cover exploration risks while
the prospect of a fully unsuccessful well is covered through insurance. These and other
international experience will be drawn upon towards developing a risk mitigation mechanism
that is applicable in Indonesia.

5. Alternatives Consider ed and Reasons for Rejection

31. At the project identification and concept stage, the focus of proposed activities was
primarily on assisting the development of new greenfield geothermal power projects and on
broad sector capacity building. Two main areas of GEF support were considered: (i) finance
some of the exploratory drilling to enhance the quality and certainty of geothermal resources in
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the fields which Gol would tender; and (ii) sector capacity building through interretional
exchange programs of advisory and technology transfer services and establishment of a
geothermal research and education center in an already existing high-level technical education
ingtitution. While some elements of these ideas are retained in the current design of the project
the thrusts and means of support have been changed significantly for the following reasons. (i) it
is redlized during the preparation that there is a sizable amount of confirmed geothermal
resources (up to 2,000 MW) which can be immediately brought to market if proper economic
incentives are offered to investors and key legacy issues related to these fields are resolved; (ii)
the required funding for subsidizing exploratory drilling is too large and cannot be supported by
the grant available; and (iii) while supporting technology transfers and research and educational
programs is important in the long-term, it would divert the limited funds from more urgent
activities that would vital for scaling- up geothermal devel opment.

32.  The proposed project focuses on the key policy measures that address the major barriers
to investments, and are preconditions for successfully implementing transactions to leverage
direct investments from public and private sources. Therefore, the present project design will not
only lead to immediate financing for expanding the generation capacity in the brownfields but
also build the foundation for successfully attracting investments into geothermal power
generation over the longer term.

C. IMPLEMENTATION
1 Partnership Arrangements

33.  The Japan International Corporation Agency (JCA) is currently undertaking a detailed
technical assessment of geothermal resources across the country that will be used to update the
sector Road Map and formulate a Master Planfor Geothermal Power Development in Indonesia.
The proposed GEF project will utilize these results in developing detailed design of each
component. The two efforts are being effectively coordinated by the Ministry of Energy and
Mineral Resources, which is the counterpart of both projects. In fact, the interim report of the
JCA study has already served as one of the basis for the analyses conducted to appraise the
proposed project.

34.  The project will work closely with the Bank’s Carbon Finance Group to dentify the
opportunities and efficient means for supporting geothermal projects by augmenting finances
with proceeds from carbon off-set trading utilizing the Clean Development Mechanism (CDM),
or any post-Kyoto Protocol carbon credit schemes which may emerge in the next few years. The
project in particular and Indonesia’ s geothermal power development in general would benefit
greatly from a parallel effort by the MEMR to introduce a programmatic mechanism to
streamline access to carbon financing to catalyze investments in geothermal power development,
which is being supported by the World Bank. It could serve as a key source of support for the
pricing mechanism for providing adequate economic incentives that is to be developed under
sub-component C1.1.

2. Institutional and Implementation Arrangements

35.  The proposed project will be implemented by the Ministry of Energy and Mineral
Resources through its Directorate General of Mineral, Coa and Geotherma (DGMCG). The
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MEMR is uniquely positioned to implement the proposed project for it is the sole national
agency responsible for policy formulation and regulation of both the power sector and the
geothermal sector. The Directorate of Geothermal Enterprise Supervision and Ground Water
Management (DGESGWM) under the DGMCG will be the executive implementation unit.

36. A Stakeholder Advisory Group will be established by DGESGWM to review and
comment on key project outputs, including intermediate results, and help enhance the focus and
effectiveness of the policy recommendations. The advisory group will consist of senior
officialgexperts from the Ministries of Finance, Planning, Forestry, and Environment, as well as
MEMR, PLN, and major investors/operators of geothermal power projects in Indonesia. The
advisory group will meet twice a year or depending on work progress. Further consultation as
well as dissemination of information will be undertaken as a part of the sub-component designed
to raise awareness about the project and the Gol reform geothermal program.

37. DGESGWM will hire a full-time Project Manager to assist project implementation. The
project manager will report directly to the director of DGESGWM and will be responsible for
work planning, day-to-day coordination of project implementation activities, project progress
monitoring and reporting. Additional consultant support may be hired on a short term basis to
provide project implementation assistance as needed.

3. Monitoring and Evaluation of Outcomes/Results

38.  The monitoring and evaluation (M&E) will be guided by the results-based framework,
which includes specific and measurable performance indicators for the proposed project (Annex
3). DGESGWM will develop an M&E Plan as part of its Project Implementation Plan and will
be responsible for collection of qualitative and quantitative data for the baseline, as well as for
assessment of the relevance, effectiveness and efficiency of the proposed interventions on an
annual basis. The M&E will be strengthened by Bank supervision missions during which the
progress toward delivery of outputs and achievement of results will be reviewed, key
implementation issues will be identified, and actions to solve them will be initiated. The mid-
term review of the project is scheduled in about 18 months from the project effectiveness date.

4. Sustainability and Replicability

39.  Sustainability. The Gol has intensified its support to geothermal power development in
recent years by (i) shoring up the legal basis through the Geothermal Law, (ii) increasing
ingtitutional capacity through the establishment of a dedicated government branch, and (iii)
consolidating knowledge and information on sector potential through an extensive and in-depth
assessment of geothermal resources. The Gol is moving toward the next and critical step of
mobilizing investments and has requested the Bank’ s assistance to enhance the policy framework
with specific issues to address, including development and introduction of economic incentive
and risk mitigation instruments with associated financing mechanisms and regulatory assurances,
as well as implementation of investment transactions for immediate expansion of generation in
partially developed fields and for competitive tendering of unexplored fields. These results-
driven activities are expected to significartly increase geothermal power generation in the near
term while also establishing the essential building blocks for sustained growth in the sector.
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40. Replicability. The proposed project will help develop a framework, process and
procedures for engaging both public and private investors in geothermal resource development.
These processes, such as the pricing mechanism, competitive tender process, and model bidding
documents, as well as the risk mitigation measure(s) will be applicable for subsequent
geothermal investments. It is aso likely that these outputs of the proposed project can be
replicated to enhance the development of other renewable energy resources. Certain project
outputs, such as the model transaction for competitive tendering is also relevant to the
development of other infrastructure projects in the power sector, given the fact that there have
been very few projects in Indonesia that have been successfully tendered to private investors.

5. Critical Risks and Possible Controversial Aspects

41.  The country and sector-level risks such as a relatively unfavorable overall investment
climate in Indonesia would impact all sectors including geothermal power. However, the
Indonesian economy has been recovering robustly from the financial crisis and growth of nearly
6% has been achieved in the last three years. Therefore, stronger economic growth and an
improving investment climate are expected in the coming years. This positive outlook is
strengthened by the recent upgrade of the country investment raing for Indonesia. The
following are some key operationa risks which may undermine the proposed project from
achieving its development and global environmental objectives if adequate mitigation measures
are not implemented:

RISK RATING
RIsKsS RISK MITIGATION MEASURES WITH
MITIGATION

To Project Development and Global Environment Objective
Lack of inter-governmental | The project, through the MEMR, adopts a continuous Moderate
coordination and support consultation approach to engage other concerned government
that may undermine the ministries, especially the Ministries of Planning and Finance,
implementation of the through out the project preparation and implementation to ensure
reform program, especially | abroad support of the proposed policy measures. The funding
with regard to achieving risk for supporting an incentive mechanism in the short-to-mid
firm financing arrangements | term also isreduced by the fact that about 2,000 MW (confirmed
to fund the necessary reserves) of geothermal power in Indonesia can be devel oped
economic incentiveand risk | with relatively low incremental cost, compared to coal-fired
mitigation mechanisms. plants, aswell as a strong possibility of accessing carbon finance

opportunities.
To Component Results
Lack of interest among Reports and numerous stakehol der meetings indicate that investor Moderate
investors due to concernsof | interest in the geothermal sector is high, but implementing the
insufficient regulatory Gol reform program with concrete resultsis vital to gaining
certainties and inadequate investor confidence to make significant investmentsin the sector.
returns. The main activities of the proposed project are geared toward

achieving investment results by engaging major stakeholdersin

developing supportive policies and implementing them in actual

transactions.
I nadequate coordination The MEMR iswell placed to coordinate policy between the Moderate
between geothermal and geothermal and the power sector since both policy making groups
power sectors, especially the | are based within the ministry. Waysto better integrate the two
lack of buy-in from PLN, sectorsis being looked at during project preparation. More
the state-owned national specifically, the project has maintained a close engagement of
power monopoly. PLN during preparation and will continue to consult PLN during

implementation.
Overall Risk Rating Moderate
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6. Grant Implementation Conditions

42. Prior to undertaking the offering of a pilot transaction with respect to a new geothermal
field for power development to investors under Component 2 of the Project, the Gol shall ensure
that:

() MEMR has endorsed the policies and funding mechanism, acceptable to the World Bank,
to address incremental costs associated with geothermal power under Component 1 of the
Project, including a clearly defined mechanism to identify the off-take price of
geothermal eectricity, the related funding mechanism, the process for awarding the new
off-take pricing to specific projects, and the implementation schedule; and

(i) MEMR has reached agreement with PLN on the form of a model power purchase
agreement, acceptable to the World Bank, including conditions for connecting a
geothermal power plant to the PLN grid and other remaining terms within a given period.

D. APPRAISAL SUMMARY
1 Economic Rationale for Developing Geothermal

43. An analysis was carried out to assess the comparative economic competitiveness of
geothermal power generation in Indonesia. A supply curve was developed from available data
for 51 geothermal fields® (with a total estimated capacity of 13,824 MW) to determine the
economically optimal quantity of geothermal energy in Indonesia comparing it to coal-based
power generation, which is confirmed to be the least-cost option for base-load generation
expansion’. It also incorporates conservatively estimated environmental externalities that should
be considered in determining the economically optimal level of geothermal development. The
results show that (i) 662 MW of geothermal capacity are economically justified if environmental
benefits are not included. (i.e. business-as-usual); (ii) 2,442 MW of geothermal power is
economically justified if local environmental benefits (reduced TSP, SO2 and NOx emissions)
are considered; and (iii) 9,669 MW are justified if both local and globa environmental benefits
are incorporated. A more detailed description of the assumptions, methodology and results are
provided in Annex 4.

44. A senditivity analysis was carried out to reflect potentia fluctuations in the price of codl,
which would affect the relative competitiveness of geothermal. The results indicate that if coal
prices were to increase by 10%, then more than 2,800 MW of total geothermal capacity could
become economically viable even without accounting for its environmental benefits. If the
environmental externalities associated with mitigating local and global pollution are considered,
then a 10% rise in coal prices would increase the economically justified quantity of geothermal
development to over 10,500 MW. Conversely, if coa prices were lower by 10%, then the
economically viable level of geotherma development exclusive of environmental externalities
would be reduced to 300 MW while less than 8,000 MW would be justified even with
consideration for its environmental berefits. Since coal prices tend to fluctuate and this will
impact the relative competitiveness of geothermal power, it is important to address this facet
when developing the pricing/incentive mechanism in sub-component C1.1.

Master Plan Study for Geothermal Power Development in the Republic of Indonesia, JICA, 2007.
* PLN carried out a cost-effectiveness and aleast cost study using WASP (Wien Automatic System Planning).
Based on the assumptions used, it showed that coal isthe least cost option for base-load generation expansion.
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45.  The cost effectiveness of mitigated CO, emissions (over lifecycle of power plants) is
evaluated based on incremental geothermal power capacity (financial closure) achieved at the
completion of the proposed project (350 MW), compared with coal-fired power with local
environmental controls (particulates and sulfur dioxide). The overall cost-effectiveness of
mitigated CO, emissions is estimated at about US$12/ton CO, abated. The cost-effectiveness of
GEF financing (undiscounted) is about US$0.07/ton CO, abated.

Figure 1: Cost of Supply for Developing Geothermal in Indonesia
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2. Economic and Financial Analysis

46.  The project will assist Gol to reform policies and enhance institutional capacities, and
will not directly finance any investments. Therefore, an economic and financial analysis of the
project is not applicable. The overall economic and financial aspects related to geothermal
development in Indonesia in the context of the Gol proposal are further detailed in Annex 4.

3. Technical

47.  Geotherma power development involves technologies in exploration similar to those
used in the oil and gas industry, as well as equipment in power generation with both specialized
and standard components. As amajor oil and gas producing country and with the world’s fourth
largest installed geothermal capacity and over 20 years of development experience, Indonesiais
capable of applying the prevailing technologies to expand its geothermal power generation. The
proposed project does not invest directly in geothermal power projects. The geothermal power
projects transacted through the proposed project will employ proven commercial technologies.

4, Fudiciary

48.  The financial management assessment found that DGESGWM dsaff do not have
experience with Bank financed projects and the financial management staff capacity need further
strengthening. Risks may also arise from weaknesses in internal control over training and
seminar expenditures, which in other similar projects in Indonesia, have been found to be
vulnerable to lapses in control. These risks will be mitigated by i) providing appropriate
technica assistance to the DGESGWM to fulfil its required financial management
responsibilities; ii) putting in place additional financial control procedures on training/workshops
expenditures, such as supporting documentation that all activities are supported by reports,
attendance lists for workshops and training and third party invoices. Overal, the project
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financial management risk is assessed as being moderate. Based on this assessment, the risks
will be substantially mitigated if the proposed actions are successfully implemented, making the
proposed financial management arrangements sufficient to satisfy the Bank’s requirements under
OP/BP10.02. It will be adequate to provide, with reasonable assurance, accurate and timely
information on the status of the grant as required by the Bank.

49.  The procurement management capacity assessment of DGESGWM'’s procurement
capacity for the project concluded that the overall project risk for procurement is “average.”
Procurement under the proposed project involves only consultant selections ad almost all the
contracts will be subject to prior review. The Bank has provided procurement training during the
preparation phase of the project to mitigate the risk associated with the low capacity in handling
Bank financed procurement. Furthermore, the DGESGWM shall secure sufficient consultant
services with experience in Bank procurement to support project implementation. The publicly
held procurement activities will aso include civil society participation to ensure greater
transparency. Additional risks and mitigation measures are identified in Annex 9.

5. Social

50.  The proposed project does not finance investments in geothermal power development and
is not directly linked to activities which may have socia impacts. As part of the technical
assistarce activities developing the policy framework and transaction management, due diligence
procedures will be reviewed and incorporated.

6. Environment

51.  The proposed project will not have a direct environmental impact as it will not finance
geothermal investmerts. As part of the reforms the proposed project seeks to achieve, it will
develop guidelines for prospective investors in geothermal power to assist them in complying
with the applicable social and environmental laws, regulations and guidelines of Indonesia, and
suggest measures consistent with international good practice that may help make the investments
more “bankable”’, and therefore, attractive to international financiers. Safeguard policies

Safeguard Policies Triggered by the Proj ect Yes No
Environmental Assessment (OP/BP 4.01) [X] []

Natural Habitats (OP/BP 4.04) [] [X]
Pest Management (OP 4.09) [] [X]
Physical Cultural Resources (OP/BP 4.11) [] [X]
Involuntary Resettlement (OP/BP 4.12) [] [X]
Indigenous Peoples (OP/BP 4.10) [] [X]
Forests (OP/BP 4.36) [] [X]
Safety of Dams (QP/BP 4.37) [] [X]
Projects in Disputed Areas (OP/BP 7.60)’ [] [X]
Projects on International Waterways (OP/ BP 7.50) [] [X]

7. Policy Exceptions and Readiness

52.  This project complies with all applicable Bank policies. This project will be ready fr
implementation upon Board approval.

’ By supporting the proposed project, the Bank does not intend to prejudice the final determination of the parties' claims on the
disputed areas
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Annex 1. Country and Sector Background
INDONESIA: GEOTHERMAL POWER GENERATION DEVELOPMENT PROJECT

1. Key Development | ssues

Indonesia could face a looming power sector crisis with the demand rising from a growing
economy outpacing the countries’ ability to develop adequate generation capacity. The situation
is further exacerbated by a heavy reliance on diesel which, given today’s high prices, is eroding
the state-owned utilities’ financial position hindering their ability to expand. In response, PLN,
the state-owned electricity utility, is embarking on a large undertaking of constructing 10,000
MW of coal-based power generation, which they see as one of few immediate options available
to them to quickly expand their generation capacity at the lowest financial cost. A critical risk
with this strategy, however, is that the prices of these fossil fuels could also increase over time,
as recent trends indicate, again pushing up the cost of supply that will undermine PLN’s financial
position. Furthermore, the utilization of fossil based fuels, whether diesel or coal, presents
Indonesia with another challenge of dealing with the environmental impacts due to the resulting
local® as well as global pollutants, particularly the incremental greenhouse gas (GHG) emissions.

Geotherma power development provides a clean and efficient alternative that can complement
Indonesia's largely fossil-based energy generation mix. This is particularly the case given that
Indonesia has an estimated 27,000 MW of geotherma power potential - nearly 40% of the
world’'s geothermal potential. Exploiting this large endowment of resources can have a number
of benefits: 1) its indigenous nature and local utilization provides enhanced energy security; 2)
its non-tradable nature makes geothermal power a natural hedge against the volatility of fossil-
based commodity prices; and, 3) significant environmental benefits since geothermal is a clean
and renewable energy source. The Gol recognized the opportunity for greater utilization of
geothermal resources and began a major effort to scale-up development in the 1990s utilizing
both public and private channels.

The aim of Gol was to develop about 4,500 MW of geothermal power (see illustration in Figure
A1.1). The Gol issued a Presidential Decree in 1991°, through which they granted 11 Joint
Operating Contracts’ (JOC) to private geothermal developers to eventually exploit upwards of
3,000 MW. The remaining fields, with an estimated potential of nearly 1,500 MW were under
the development plan of two state-owned enterprises - Pertamina, the state-owned oil company,
and PLN. Subsequently, geothermal power capacity in Indonesia rapidly expanded to 807 MW,
but development stalled in the aftermath of the Asian Financial Crisis. Very little geothermal
capacity has been added since, and by 2007 the total stands at 969 MW.

> Total Suspended Particulates (TSP), Sulfur Dioxide (S02), Nitrogen Oxide (NOX).

®  Presidential Decree 45/1991.

Pertamina was entrusted at the time with regulatory responsibilities for geothermal development, and therefore,
private operators were given only the rights to develop the fields jointly with the state-owned oil company.
Functionally, they were developed and operated by private developers, but there is cooperation with Pertamina
on anumber of aspects, including import duty and tax refunds.
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Figure Al.1: Status of Geothermal Power Development in Indonesia

Presidential Decree Geothermal Law
45/1991 27/2003
/| Total 6,000MW i N | N
Private (JOC) Geothermal Public Sector Geothermal Unallocated Geothermal
Development Area Development Areas Development Areas
3,120 MW 1,380 MW 1,500 MW
Geothermal field Transferred to Geothermal field
retained by Private Sector public ownership under public control
1,740 MW 2,760 MW
Developed and lUnexploited & under Develqped e Unexploited & under Greenfield
. : producing power ; .
producing power private control 222 MW public control Geothermal Sites
747 MW 993 MW 2,538 MW 1,500 MW

Geothermal contracts for private power producers, like many other power sector agreements,
were suspended during the economic turmoil, and later they were either renegotiated or
cancelled. Many of the existing investors who were aready producing power eventualy
renegotiated their power purchase agreements at substantially lower tariff levels. Many others
who had rights but were yet to fully develop their respective fields opted to transfer these assets
back to public control, either as a result of arbitration proceedings or the cancellation of their
contract. These geotherma fields, with an estimated total potential of nearly 1,400 MW,
eventualy reverted to public ownership with state-owned enterprises. Presently, there is nearly
1,000 MW of unexploited power potential under private control and over 3,000 MW with state-
owned enterprises, about half of which are in geothermal sites that are partially developed?®.

Indonesia has added very little new geothermal capacity since the Asian Financial Crisis, but in
2003, the Gol made another effort to revive the sector. A new geothermal law (Law 27/2003)
was issued in 2003, making geothermal the only renewable energy governed by its own law.

The Law, among other things, shifted regulatory authority of the sector back to the Gol (Ministry
of Energy and Minera Resources), mandated that future geothermal fields (fields that were not
allocated under PD45/1991) must be transparently and competitively tendered for development,
and enhanced the role of loca governments to be consistent with the more decentralized
governance structure practiced in Indonesia today. The Law aso “grandfathered” the fields
previously allocated under PD 45 where existing operators could retain control. In addition, the

8 Including geothermal fields with confirmed reserves (ready for power development).
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Gol also developed a Geothermal Blueprint, which was to serve as a revised roadmap to develop
atotal of 6,000 MW of geothermal capacity by 2020°.

Figure A1.2 : Geothermal Development Plan - Blueprint and Beyond
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Despite these reform efforts, Indonesia still faces significant hurdles in attracting commercial
financing and private investors to develop its geothermal resources. A number of barriers have
also constrained the state-owned enterprises’ ability © expand geothermal fields under their
control. In general, the investment climate for infrastructure is not favorably viewed by many
largely due to fragmented policies, bureaucratic red-tape, and poorly “structured” projects.
Despite being regarded as anear commercia renewable energy technology, geothermal power
development face a number of significant issues specific to the sector that deter investment in its
expansion. These barriers include: (a) insufficient policies and regulations to support the
implementation of the Geothermal Law, (b) inadequate incentives and a pricing mechanisms that
would enable investors to recover costs to expand capacity to a level that is economically
optimal, (c) Limited institutional capability to properly plan geothermal development and
sufficiently engage suitable developers; (d) weak domestic capacity in the areas of resource
assessment, equipment manufacturing, construction, operation and maintenance of geothermal
energy facilities; (e) technical risks associated with the upstream steam resources that creates
substantial uncertainty when developing unexplored (Greenfield) sites.  Consequently, the
development of new projects has been dow. Estimates suggest that Indonesia's geothermal
power capacity would reach at most 1,100 MW by 2008, nearly 75% short of the incremental
target set by Government.

®  Later expanded to include an indicative longer-term target of 9,500 MW by 2025.
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2. Regional Aspects of Geothermal Resourcesin Indonesia

Most of Indonesia’ s geothermal potential is found in the islands of Java-Bali and Sumatra, which
accounts for about 37 and 51 percent of the national total, respectively (Table). Thisisfavorable
since Java-Bali is the predominant load center, accounting for 75 percent of the installed capacity
in al of Indonesia, while Sumatra has the fastest growth in electricity demand (albeit from a
small base of about 3 GW) in the nation. The potentia for regional interconnection also puts
Sumatra’s geothermal potential in a valuable position.

Table Al.1: Geothermal Resources in Indonesia by Region and Resource Category
(MW As of 2005 and Installed Capacity as of 2007)

L ocation Resources Reserves Installed
Speculative Hypothetic Possible Probable Proven Capacity
Sumatra 5,705 2,433 5,419 15 499 2
Java-Bdi 2,300 1,611 3,088 603 1,727 947
Nusa Tenggara 150 438 631 - 14 -
Sulawesi 1,000 125 632 110 65 20
Maluku/lrian 325 117 142 - - -
Kalimantan 50 - - - - -
9,530 4,714 9,912 728 2,305
Igtcaaltf’g n2351 14,244 12,945 969
27,189

Source: Progress Report, Master Plan Study for Geothermal Power Development in the Republic of Indonesia, West
Japan Engineering Consultants, Inc., February 2007.
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Annex 2. Major Related Projects Financed by the Bank and/or other Agencies
INDONESIA: GEOTHERMAL POWER GENERATION DEVELOPMENT PROJECT

. Type of Sector_ Issues | Rating
Project AsSistance Agency Status FY being (for WB
Addressed project)
Java Bali Power Sector Restructuringand | IBRD World Ongoing | 2004 | Energy MS
Strengthening Project Bank Supply
ID-PCF-Indocement-Cement Carbon World Ongoing | 2004 | Environment S
Offset Bank
Solar Home Systems Global World Closed 1997 | Energy H
Environme | Bank Supply
nt Project
Domestic Gas Market Devel opment IBRD World Ongoing | 2005 | Energy S
Project Bank Supply
Master Plan Study for Geothermal Power Technical JCA Ongoing | 2005 | Technical
Development in the Republic of Indonesia | Assistance Capability
Study on Optimal Electric Power Technical JCA Ongoing | 2006 | Technical
Development in Sulawesi Assistance Capability
Study on the Improvement of Utilization Technical JCA Closed 2005 | Technical
of Electric Power Fecilities in Java Bali Assistance Capability
Region
Study on Pollution Risk Mitigation Technical JCA Closed 2005 | Environment
Programs for Sustainable Coal Mine Assistance
Development in the Mahakam River Basin
In Indonesia
Lahendong Geothermal Power Plant ODA Loan | JBIC Ongoing | 2004 | Energy
Project Supply/
Environment
Muara Karang Gas Power Plant Project ODA Loan | JBIC Ongoing | 2003 | Energy
Supply
Muara Karang Gas Fired Power Plant ODA Loan | JBIC Ongoing | 2003 | Energy
Extension Project Supply
Semarang Power Plant Rehabilitation and | ODA Loan | JBIC Ongoing | 2004 | Energy
Gasification Project Supply
South Sumatra-West Java Gas Pipeline ODA Loan | JBIC Ongoing | 2003 | Energy
Project Supply
Tanjung Priok Gas Fired Power Plant ODA Loan | JBIC Ongoing | 2004 | Energy
Extension Project Supply
Renewable Energy Development Loan ADB Ongoing | 2004 | Energy
Supply/
Environment
Power Transmission Improvement Sector Loan ADB Ongoing | 2004 | Energy
Supply
Infrastructure Project Development Loan ADB Ongoing | 2006 | Investment
Facility Climate
INO: Tangguh LNG Project Private ADB Ongoing | 2005 | Energy
Sector Supply
South Sumatrato West Java Phase Il Gas Private ADB Ongoing | 2006 | Energy
Pipeline Project Sector Supply
Institutionalizing the Clean Development Technical ADB Closed 2004 | Environment
M echanism Assistance
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Annex 3. Results Framework and Monitoring
INDONESIA: GEOTHERMAL POWER GENERATION DEVELOPMENT PROJECT

PDO

Project Outcome I ndicators

Use of Project Outcome I nformation

Promote the
development of
economic and
environmentally-sound
geothermal power
generation.

Reduce CO, emissions
by increasing electricity
supply from geothermal
power plants.

Installed geothermal power capacity resulted
from the investment transactions assisted by
the project

Avoided CO, emissions by substituting
geothermal power for coal-fired power

Y1-Y3: Itisexpected that the project
outcome will be achieved toward the end of
project implementation, building on
continuous progress of the project
components during the implementation
period. Itisespecialy critical to closely
monitor the progress in policy development
and adoption.

Mid-term review to determine necessary
actions and adjusthents.

Intermediate Outcomes

Intermediate Outcome | ndicators

Use of Intermediate Outcome Monitoring

Component 1
Improved investment
environment for
geothermal power
projects

Policy to address incremental costs
adopted by Gol

Upstream resource risk mitigation
mechanism in place
Implementation regulations of the
Geothermal Law issued by Gol

Y1-Y2: Lack of Gol commitment to
implement selected pricing mechanism
would indicate weak political support to
accel erating geothermal power devel opment,
especialy inpartially devel oped fields.
Y1-Y2: Indecision on risk mitigation
mechanisms would signal uncertain Gol
commitment to developing greenfield
geothermal resources.

Y1-Y2: Delayed promulgation of the
Implementation Regulations of the
Geothermal Law may imply increased legal
complexity for developing greenfield
geothermal resources in the wake of
government decentralization.

Component 2
Increased market uptake
of geothermal power

Model procedures and standardized
documentation for competitive bidding of
geothermal power transactions adopted by
MEMR

Financial closure for about 300 MW
additional geothermal power in fields that
are controlled by existing operators
Financial closure for one power project
(= 50MW) in a new geothermal field
competitively tendered based on the
Geothermal Law

Y1-Y3: Delays may indicate difficulties
encountered in policy development and
adoption (Component 1) and/or inefficient
project implementation management.

Need to pay special attentionsto sequences
of and the cross links between policy work
and transactions assistance.

Component 3
Enhanced government
capacity to support
sustai ned sector
development

Relevant agencies for undertaking
geothermal transactions trained through
on-the-job programs as well as 5-10
workshops and seminars

Awareness raising and information
dissemination activities about sector
policies and business opportunities
conducted through promotional
campaigns including 5-10 stakeholder
dialogue seminars

Strategy for domestic geothermal
technology development formulated

Y1-Y3: Determine effectiveness of training
and awareness programs and adjust as
needed.
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Arrangementsfor Results Monitoring

Target Values Data Collection and Reporting
Project Outcome Indicators Baseline YR1 YR2 YR3 Frequency Data Collection | Responsibility for
and Reports Instruments Data Collection
Installed geothermal power capacity resulted from the investment | O 0 0 350 MW Annual Surveys and Directorate of
transactions assisted by theproject Government Geothermal
Statistics Enterprise
Avoided CO, emissions by substituting geothermal power for 0 0 0 2,000,000 Supervision and
coal-fired power tonnes/year Ground Water
Management
(DGESGWM)
Inter mediate Outcome I ndicators
Component 1 Not Annual Project reports DGESGWM
Policy to addressincremental costs adopted Applicable | Option Funding Appliedin
selected secured transactions
Upstream resource risk mitigation mechanism in place
Option Funding Implementation
I mplementation regul ations of the Geothermal Law issued selected mechanism | arrangement for
confirmed | mechanism
developed
Draft Fina draft | Promulgated
Component 2 Not Annua Project reports DGESGWM
- Model procedures and standardized documentation for Applicable | NA Final Applied
competitive bidding of geothermal power transactions adopted drafts
Financial closure for about 300 MW additional geothermal NA NA Target achieved
power in fields that are controlled by existing operators
Financial closure for one power project (= 50MW) in anew NA
geothermal field competitively tendered based on the Target achieved
Geothermal Law NA
Component 3 Not Annual Project reports DGESGWM
- Relevant agencies for undertaking geothermal transactions Applicable | 2 3 2
trained through on-the-job programs as well as 5-10 Workshops [ Workshops| Workshops
workshops and seminars
Awareness raising and information dissemination activities
about sector policies and business opportunities conducted
through promotional campaigns including 5-10 stakeholder 2 2 3
dialogue seminars Workshops | Workshops| Workshops
Strategy for domestic geothermal technology devel opment
formulated NA F| na| dl’aft NA
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Annex 4. Resultsof Project Analysis
INDONESIA: GEOTHERMAL POWER GENERATION DEVELOPMENT PROJECT

This annex provides information on the analytical assessment that underpins the project and its
key components. It includes descriptions of:

1. The economic rationale for developing geothermal power in Indonesia, and its
economic competitiveness with coal-based power;

2. Theincremental financial costs of developing geothermal power;

3. The maor risks associated with geothermal resource exploitation; and

4. The challenges facing geothermal transactions in Indonesia

4.1 Economic Rationale for Developing Geothermal Power

An analysis was carried out to assess the comparative economic competitiveness of geothermal
power generation in Indonesa. A supply curve was developed from available data for 51
geothermal fields'® (with a total estimated capacity of 13,824 MW) to determine the
economically optimal quantity of geothermal energy in Indonesia comparing it to coal-based
power generation, which is confirmed to be the least-cost option for base-load generation
expansion'!. It also incorporates conservatively estimated environmental externdities that
should be considered in determining the economically optimal level of geothermal development.

Methodol ogy
The methodology consists of the following steps:

1) Estimate the production cost of coal-fired thermal power;

2) Estimate the production costs of each geotherma power project, and sort these in
ascending order of cost to represent the supply curve of geothermal energy;

3) Estimate the quantity of geothermal energy whose production costs are lower than the
production cost of coa-fired thermal power, an amount defined as Qgcon;;

4) Estimate the local environmental damage costs of coal-fired thermal power;

5) Estimate the quantity of geothermal energy whose production costs are lower than the
social cost of coa-fired therma power (i.e. sum of the production cost and their
corresponding local environmental externalities), an amount defined as Qgny; and

6) Estimate the quantity of geothermal energy that would be additionally justified by the
avoidance of CO, emissions, an amount defined as QgL ogaL -

All costs are assumed to be economic costs, i.e. exclusive of taxes and duties. The coal priceis
based on international prices.

10 Master Plan Study for Geothermal Power Development in the Republic of Indonesia, JICA, 2007.
1 PLN carried out acost effectiveness and aleast cost study using WASP (Wien Automatic System Planning).
Based on the assumptions used, it showed that coal isthe least cost option for base-load generation expansion.
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Figure A4.1 illustrates the definition of each optimal quantity before and after the environmental

externalities is incorporated. Also shown in this figure is the quantity Qgau, Which represents the
quantity of geothermal energy that would be built, and is economic, even in the absence of

policies to encourage geothermal energy development in Indonesia.

Figure A4.1: Definition of Qgcon, Qenv and QgL osaL

Cost Supply Curve
of Geothermal

Carbon Credit

I Local Externality Cost

Cost of Coal-fired
Thermal Power

Levelized Cost of Electricity (Cent/kWh)

Qsau | Qecon Qew QcLosaL

Installed Capacity of Geothermal (GW)

The geothermal energy database that was used is based on a recent JCA study™® in which 73
geotherma fields have been surveyed and the data for 51 fields was deemed sufficient for
inclusion in this analysis.

Valuation of Environmental Externality

Since emissions from geothermal power is far less than from an equivalent amount of coal-based
power generation, these environmental impacts are quantified using conservative assumptions
and included in analyzing the economically justified amount of geotherma development in
Indonesia.

There are several methods that are commonly used to estimate the environmental externality cost
associated with coal-fired power generation:

One such method that is commonly used is to estimate directly the cost of damages
caused by air pollution, including, for example, the health cost due to pollution,
agriculture losses due to acid rain, etc;

12" Master Plan Study for Geothermal Power Development in the Republic of Indonesia, JCA, 2007.
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Another frequently used method focuses on estimating the investment and operationa
costs that would be required to avoid the pollution that result from coal-based power; and

A third option would be to attempt to quantify the willingness-to-pay by those affected by
pollution in order to avoid such impacts.

Each of these methods require extensive data, which is often not available, especidly in
developing countries. Therefore, the costs associated with pollution in developing countries are
often estimated using the benefit transfer method. This method calls for utilizing estimates from
one country and adjusting them to be applicable in another. The ratio of GDP or PPP per capita
between the two countries is commonly used to adjust the environmental impact estimate from
one country to another. Since there has been very limited pollution damage cost estimates that
have been done in Indonesia during the past few years, the benefit transfer method was used to
guantify the encironmental externalities in the economic evaluation of developing goethernmal
power.

The externality valuations are conducted for three magjor air pollutants that result from a typical
coal-fired thermal power plant: TSP, SO,, and NOx. The value of carbon credits that would
result from trading CO, emissions reductions are monetized to estimate the global environmental
impact of developing geothermal power in Indonesia

The results from various studies can vary significantly, and even within studies most estimates
are expressed in ranges to reflect their uncertainty as well as the different valuation approaches.
In this analysis, assumptions and estimates are conservatively applied, adopting different
reference studies for TSP, SO2, and NOx . The referenced studies and the estimates selected are
as follows:

TSP: A report China — Environmental Cost from Pollution was prepared jointly by
Chinese government and an international team including the World Bank to assess the
costs of environmental degradation in China. The damage cost of TSP was estimated
based on its impacts on human health. The study shows that the total health costs in 2003
amounted to 157 billion Y uan or 1.2% of national GDP, when valued using the “adjusted
human capital” approach which quantifies forgone earnings to value the loss of life. This
is equivaent to an externality cost of 1,087 US$/ton of TSP (2006 price) in China.

SO2 and NOx: The allowance spot prices of SO2 and NOx under the US Acid Rain and
NOx Budget Trading Programs, which is operated by U.S. Environmental Protection
Agency (EPA), are taken as the reference to calculate the externality cost of these two
types of pollutants. The historical changes of spot price since 2005 shows that they
fluctuate significantly over years. The 2006 average prices, about 1000 $/ton for SO2 and
1800 $/ton for NOx, are selected as the reference prices for this analysis.*®

Using the PPP per capita in Indonesia in 2006, compared with that of Chinaand US for the same
year, the externality cost of TSP, SO2 and NOx for Indonesia is estimated using the benefit
transfer method as indicated in Table A4.1.

13" The SO2 and NOX costsin the US were driven down in large part due to the increased availability of low sulfur

coal, which is abundant in Indonesia.
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Table A4.1: Externality Cost Estimation in Indonesia (2006 price)
Country PPP Per Capita Pollutants Reference Price Externality Cost
in 2006 ($) ($/ton) ($/ton)
Indonesia 3,950 TSP 1,087 (China) 555.6
us 44,260 SO2 1,000 (US) 89.2
China 7,730 NOx 1,800 (US) 160.6

The global environmental benefit of developing geothermal is estimated using the value of
carbon credits traded under the Kyoto Protocol using the Clean Development Mechanism
(CDM). In 2006, developing countries supplied nearly 450 MtCO2e of primary CDM credits for
This amounts to an average price of US$10.90 for
Certified Emission Reductions (CERs) with a vast number of transactions in the range of US$8-
14). Therefore, the present analysis conservatively applies a value of US$10/ton of CO2e to

a total market value of US$5 hillion*.

value the global environmental impact.

Major Assumptions for Estimating the Cost of Supply

Based on the discussion with PLN staff and input from international experts, the following basic

assumptions are used to develop the cost of supply curve:

For coal-fired thermal power plant:

Java-Bali Sumatraetc.
- Capital cost ($/kW) * 900 1000
- O&M cost ($/kW-year) 45 45
- Plant efficiency (net, %) 36% 36%
- Economic life (year) 25 25
- Capacity factor (%) 75% 75%
- Coal price ($/ton) 40 30
- Coal quality **
LHV (kcal/kg) 4,800 4,800
Sulfur content (%) 0.23% 0.23%
Ash content (%) 3.3% 3.3%
Carbon content (%) 60% 60%
- Emission removal efficiency
T SP/Particul ate (%) 95% 95%
SO2 (%) 0% 0%
- Economic life (years) 25 25
- Capacity factor (%) 75% 75%

Note: * FGD isnot installed.

** The ash and sulfur content are much lower than that in China.

For geothermal plants:

Transmission cost: These plants will normally be located remotely from the transmission
grid compared with coal-fired thermal. Therefore, an average distance of 50 km for Java-

14 qate and Trends of the Carbon Market 2007, World Bank, May 2007
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Bai Idand and 30 km for other smal idands are assumed; the transmission cost
(normally over 150kV transmission line) is included in the capital cost of each
geothermal plant.

O&M cost: The station and steam field operations and maintenance costs are assumed

as.
Fixed O& M Variable O& M
(US$H/kW) (US$/MWh)
Developments = 30MW 65 1.3
Developments > 30MW 52 11

In addition to these costs, the well replacement cost is assumed at 5 percent of the cost of
the wells per year. Considering the relative cost of wells and fluid collection/disposal
system which should be largely left intact, an additional 5 percent has been added to the
annual well replacement cost to cover connection.

Capacity factor: 80%

Economic life: 30 years

Results

As summarized in Table A4.2, the results show that (i) 662 MW of geothermal capacity are
economically justified if environmental benefits are not included. (i.e. business-as-usua); (ii)
2,442 MW of geotherma power is economically justified if local environmental benefits
(reduced TSP, SO2 and NOx emissions) are considered; and (iii) 9,669 MW are justified if both
local and global environmental benefits are incorporated.

Table A4.2: Optimal quantity of geothermal energy development (MW)

Q(Bau) Q(Econ) Q(Env) Q(Global)
National 450 662 2442 9669
Java-Bdli 450 662 1842 3644
Sumatra etc. 0 0 600 6025

Note: Total installed capacity of al 51 fieldsis 13,824 MW, including 4,719 MW in Java-Bali grid and 9,105
MW in other grids.
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Figures A4.2-A4.4 presents the cost supply curves for all of Indonesia, Java-Bali grid, Sumatra
etc. grid and the national cost supply curve based on the information of these 51 geothermal
fields

Figure A4.2: Cost of Supply Curve for Geothermal Power Development in Indonesia
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Figure A4.3: Cost of Supply Curve for Geothermal Power Development in Java-Bali
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Figure A4.4: Cost of Supply Curvefor Geothermal Power Development in Sumatra
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A sensitivity analysis was carried out to reflect potentia fluctuations in the price of coal, which
would affect the relative competitiveness of geothermal. The results indicate that if coa prices
were to increase by 10%, then more than 2,800 MW of total geothermal capacity could become
economically viable even without accounting for its environmental benefits. If the environmental
externalities associated with mitigating local and global pollution are considered, then a 10% rise
in coa prices would increase the economically justified quantity of geothermal development to
over 10,500 MW. Conversely, if coal prices were lower by 10%, then the economically viable
level of geothermal development exclusive of environmental externalities would be reduced to
300 MW while less than 8,000 MW would be justified even with consideration for its
environmental benefits

4.2 Incremental Financial Cost of Developing Geothermal Power

It is unlikely that Indonesia will be able to exploit its vast geothermal resources despite its
substantial environmental benefits. The most significant reason is that financially geothermal
power is often more expensive to develop than comparative base-load aternatives such as coal-
based power. Therefore, PLN has little incentive to opt for increasing their geothermal power
off-take and further deteriorate their aready precarious financial condition Instead, PLN, in
coordination with Gol, is planning to undertake a major expansion of coa-fired power
generation capacity, including an expansion of 10,000 MW in the coming years (Crash Program)
to relieve capacity shortfalls. On the other hand, geothermal investors are aso not eager to
accept a power purchase price that is below cost recovery. Therefore, it is important that Gol
identify ways in which incremental financial costs can be addressed in order to resolve the
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impasse between PLN and developers so they both have sufficient incentive to undertake
development consistent with the geothermal power devel opment targets. .

The following section presents the main assumptions and results from a preliminary anaysis to
estimate the financial cost of developing different geothermal fields in Indonesia.  These costs
are then compared with generating power from coa-fired power plants, which by most
indications remains the primary choice for upcoming power capacity expansion. Finaly, thereis
an estimate of the total incremental financial costs of developing geothermal power up to the Gol
target.

The analysis is based on technical data gathered for 51 geothermal fields Indonesia from a study
undertaken by JCA™ for the MEMR. The data for estimating the cost of coa are based on
information obtained from PLN’s Systems Planning group and other sources. The analysis was
conducted separately for each island with geothermal resources since Indonesia’s power grid is
not interconnected between them (except for Java and Bdli). It also focuses predominantly on
the Java-Bali and Sumatra grids, since these islands are the largest load centers with about 90%
of the installed capacity, and aso have the largest concentration of geothermal resources with
nearly 85% of the total in the country. Given the significant and rapidly growing power demand
in these islands, there exists the possibility of substantial expansion of both geothermal as well as
coal based generation capacity. Several other idands such as Sulawesi, Maluku and Nusa
Tengara aso have geothermal resources, but given their relatively small load many generation
options they face are mutually exclusive. A financia cost comparison between available
generation options for each of these islands is also included.

Key Assumptions
The following are the key assumptions made in estimating the financial costs:
Capital Costs

Coal-Fired Power Plants. PLN’s System’s Planning Report (RUPTL) indicates that they plan to
construct coal-fired power plants of varying sizes throughout the country. Large units are
planned for the Java-Bali grid in multiples of 300 MW units. Based on comparative information
these plants are estimated to cost US$1040/kW including an alowance for flue gas
desulphurisation plant (FGD) and some particulate control equipment. This investment cost has
been scaled to reflect the capital costs of the smaller coal-fired power plants planned in the outer
isands, which in Sumatra is 100 MW on average and range from 656MW to 7 MW in other
isands.

Geothermal Power Development:  The cost of developing geothermal fields were assessed using
technical parameters from a study undertaken by JCA for the MEMR, where 51 of the 73 sites
that were evaluated had sufficient information to be considered. The capital costs associated
with developing the power plant isrelatively consistent and is estimated to be $1,200/kW in line
with experience in Indonesia and internationally. However, the cost of developing the upstream

15 Master Plan Study for Geothermal Power Development in the Republic of Indonesia, JICA, 2007.
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steam fields is site specific and can vary significantly. The discrepancies are mostly driven by
the costs associated with drilling and Fluid Collection and Disposal System (FCDS).

The cost of drilling is a function of the number of wells as well as their required depth. Drilling
costs have been recently increasing internationally because of rising steel prices and increasing
competition for drilling rigs from the oil and gas sector. Therefore, it is estimated that the cost of
drilling each well is US$1.4 million/km. The number of wells that are required to redlize the
potential of a given field is also a substantial driver of costs and also reflects the uncertainty
associated with developing geothermal fields. Prior to drilling, it is difficult to predict the
number of wells that may be successful in producing steam and their respective capacities. Such
risks would be less prevalent in geothermal fields that are aready partially developed where the
conditions of the site are more certain. The estimated cost of developing geenfield geothermal
sites can vary significantly, however, since more wells would need to be estimated drilled in
order to account for the associated risks.

FCDS costs are aso site specific as it would not apply to dry steam fields that will not require
the disposal of waste water. For those that will require FCDS, the following estimates have been
made and incorporated into the cost of developing the steam fields:

» Preliminary and civil costs not associated with waste water = $0.14 million/MW

= Preliminary and civil costs associated with waste water (costs will not apply to dry
steam fields) = $0.07 million/MW

» Two phase pipe, separators, steam pipe, blow down costs = $0.14 million/MW

» Waste water line = $3.0 million/2000t/h of water

= Electrical and Control & Instrumentation = $0.014 million/MW

Transmission Costs.  While coal-based power plants are assumed to be located in relative
proximity to the existing power grid, geothermal plants may be located remotely from major
centres and from the transmission grid. Since exact distances from the grid are not available,
specific contingency funds have been alowed as follows. It is assumed that on major islands (i.e.
Java and Sumatra) the transmission grid will be located between 50 and 100 km of the
transmission line, and an allowance has been made for 75 km of transmission line at
US$200,000/km. For small islands where the distance from the grid would be less, an allowance
of 30 km of transmission line at US$100,000/km. The allowance for transmission was omitted
only for fields where there are known transmission lines either through existing developments or
through planned transmission routes.

Operational Costs

Fuel Costs. The cost of fuel is a key operationa factor, particularly for coal fired power plants.
Geothermal power plants essentially incur their fuel costs upfront when developing the upstream
steam fields, and face lower costs that are steady over time by drilling make- up wells to maintain
the capacity of the site. Alternatively, the coal-based power plants will need to acquire the fuel
over time and the costs will vary according to fluctuations in the market.
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PLN had indicated that they will gain access to a relatively low calorie coal sourced from
Kalimantan that is intended for domestic wse. However, there are indications that some of this
coal with a cdorific value between 4,300-4,800 kcal/kg is being marketed internationally
possibly as a blender. Therefore, in the analysis it is assumed that the coal-fired power plants
will need to access tradable coal at an average internationally comparative price of US$30/ton or
US$1.7/GJ including local fuel transport.

As previousy mentioned, geothermal fields will also incur ongoing costs associated with well
replacement or workovers. Typical wells may have operational lives of 20 years so replacement
is assumed at 5 percent of the cost of the wells per year. In addition, there will be costs
associated with the connection of these wells to a dlightly modified system. Considering the
relative costs of wells and FCDS that would remain intact, an additional 5 percent has been
added to the annual well replacement cost to cover connection.

Operations and Maintenance: The operational and maintenance costs for coal generation are
based on a comparative average both internationally and in Indonesia. The fixed O&M costs are
estimated at US$33.3/kW and the variable O&M costs are US$3.6/MWh.

The O&M costs associated with geothermal operations are aso based on an international
comparative estimate, and they vary based on the scale of the project. The fixed O&M costs for
developments over 30MW will be US$52/kW while the variable costs will be US$1.1/MWh.
For smaller operations under 30MW, the fixed O&M is estimated to be US$65/kW with the
variable O&M cost at US$1.3/MWh.

The Cost of Capital

The cost of developing both coal-based and geotherma power are calculated using a cost of
capital for each. A weighted average cost of capital (WACC) that would be faced in Indonesia by
an Independent Power Producer (IPP) is estimated for this purpose assuming a debt/equity
arrangement of 70/30 percent. The analysis indicates that a typical PP requires a return on
equity of 14.68% calculated using the widely utilized capital asset pricing model (CAPM).
With atypical cost of financing construction projects in Indonesia at about 10%, the WACC for
a standard IPP is estimated to be 12%. Discussions with severa coa-based |PPs have further
confirmed this estimate. Geothermal developers, on the other hand, will face additional non
diversifiable risks that would increase their cost of capital. One factor is the uncertainty
regarding the upstream development cost associated with drilling wells, but this is already
accounted for in the upfront investment estimate. The other would be the premium that would be
placed given the greater up-front investment cost requirements of a geothermal development that
would make investors more susceptible to contractual disputes and payment risks. Various
reports and discussiors with investors indicate that the cost of capital for geothermal IPPs is
reaching 14-16 percent. Based on this information, a 16% WACC is used for all geothermal
developments. This constitutes a conservative approach, given that slightly lower WACC may be
realistic at brownfield sites given their relatively lower financing risks.

1 CAPM =1, +b,  MRP ® 85%+0.95*6.5%=14.675%.

free
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Comparison of Geothermal and Coal Costs

The costs of the 51 geothermal fields were calculated based on the field information from the
JCA study along with the assumptions and analysis mentioned previously. The key parameters
and results for each geothermal field are listed in Attachment 1 at the end of this section. These
results were compared with the estimated cost of coal-based power in each grid in Indonesia.
Furthermore, the cost at which PLN can purchase power and financially break-even across its
system is also indicated. A power purchase cost beyond US cents 4.95 /kWh would lead to
financial losses by PLN regardless of power source given the current retail electricity tariff
levels.

The Java-Bali Grid

The graph illustrates each geothermal field in Java-Bali and their estimated total potential power
generation capacity. The cost of developing each field is also indicated by estimated kWh costs.
These costs are based on the estimated potential power generation capacity of each field and the
expected total financial costs of developing them. Each field is numbered and correspondents to
a list of geotherma fields displayed in the Addendum to this section. Each geothermal
brownfield (1,3,4,10,14) that is already partially developed has a specific KWh price since they
are proven fields where resources are confirmed whereby the cost of developing thee sites can be
predicted with greater certainty. The cost of developing greenfield sites
(9,18,15,23,34,36,40,38,39,46,48) are indicated as a range with upper and lower bounds, since
there is greater variability around their costs until the sites undergo further exploration.

The geothermal costs are compared with two possible alternate prices. The first, referred to as
the PLN benchmark price, is the level at which PLN can purchase power without incurring
additiona financial losses given the current electricity tariff levels. This breakeven price for
PLN is 4.95 US cents/kWh across their system. The second is an estimated cost of coal-based
power calculated based on parameters previously discussed and is specific to each grid. In Java-
Bali, this price of coal-based power is calculated to be 5.17 US centskWh.



Figure A4.5: Financial Cost of Developing Geothermal for the Java-Bali Grid
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The cost associated with developing geothermal

power is clearly different between brownfield

developments and greenfield sites. The lower costs associated with fields that are aready
partially developed where there is greater certainty regarding geothermal prospects is reflected in
the fact that all brownfield cost estimates fal below 6.68 US centskWh in the Java-Bali grid.
The geothermal field that would be cheapest to expand is Kamojang (1) at 5.75 US cents/kWh.
Wayang Windu (14) is estimated to be the costliest field among brownfield developments at a
cost of 6.68 US centskWh. Gunung Patuha (10), which is controlled by the state-owned
enterprise GeoDipa, is the least cost undeveloped geotherma site in Java a a cost of between
6.27 and 6.75 US centgkWh. The expected costs of subsequent greenfield projects in Java are
progressively higher with fields such as Citaman — G. Karang (46) and Tankubanperahu (48)
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reaching above 10 US cents/kWh. It isimportant to note that the actual costs of these greenfield
developments may be lower once the fields are drilled and resources further confirmed.

A sensitivity analysis was carried out to reflect possible fluctuations in the price of coal, and its
impact on price incentives that developers would seek to invest in various geothermal fields. In
Java-Bali, a 10% increase in commodity price of coal would not be sufficient to make additional
geothermal development attractive on a financial basis over coal-based power. However, an
increase of 20% would be sufficient to make it financially attractive to further develop the
Kamojang field (1) to its estimated total capacity of 262 MW. Of course, any decrease in the
commodity price of coa would further increase the financial gap between geothermal and coal
based power.

The Sumatra Grid

Figure A4.6: Financial Cost of Developing Geothermal in Sumatra
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Demand is forecast to increase at a rate of 10.7% per annum in areas outside of Java-Bali. The
idand of Sumatra is the largest load center next to the Java-Bali grid, and has the fastest
forecasted dermand growth. Nevertheless, its present power generation capacity of 4,000 MW is
substantially smaller than the nearly 20,000 MW present on the Java-Bali grid. But Sumatra also
has the largest concentration of geothermal resources in Indonesia based on the JCA analyzed
fields, with potential for over 7,800 MW. Still PLN’s expansion plans rely predominantly on
coa based power, with a total expansion of 3,050 MW planned by 2015. Given that the
proposed coal-fired plants in Sumatra are on average 100 MW and smaller than those proposed
for the Java-Bali grid, they are also less efficient. As a result, the comparative price of coa in
Sumatra s calculated to be 6.17 US centgkWh.

The geothermal costsin Sumatra, despite its potential, are also relatively higher than many of the
fields in Java. This is largely due to the fact that there has been limited development of
geothermal fields to date, with future development potential concentrated in greenfield sites.

Therefore, the geothermal fields in Sumatra encompass risks that trandlate into higher expected
costs similar to undeveloped sites elsewhere. Consequently, the geothermal costs for most fields
in Sumatra are evaluated as a range to reflect this uncertainty and illustrate the variance in
potential costs.

Given the set of assumptions made, the least cost development options such as the Sungai Penuh
(2) field, would be at the very least above 6.04 US centkWh. The Sungai Penuh field could be
developed at lower cost than the estimated cost of new coal generation.

The next four lowest cost fields (6,7,8,13) or nearly 3,000 MW in total potential, would require
as much as 6.93 US centsgkWh in order to sustain its' investments depending on the success of
exploration of the upstream steam fields. These fields are likely to be more expensive than
equivalent coal generation. Subsequent fields progressively increase in their development costs
ranging from alower bound of 6.96 US cents’kWh to as much as 8 US centskWh. A number of
final remaining fields (41,29,43,31) will incur even higher costs to develop reaching in excess of
10 US cents’kWh in some cases.

In Sumatra, a 10% increase in the price of coa could lead to the development of over 500 MW
without any additional price interventions. If the price of coal increased by a more significant
20%, upwards of 700 MW of geotherma could be financialy comparable to the cost of
developing coal-fired generation in Sumatra.

Other Idands

Several other idands such as Sulawesi, Maluku and Nusa Tengara also have the option of
exploiting their geothermal resources for power generation. However, the load in these idands is
relatively small, and therefore, the power generation options would be mutually exclusive. In
many of these islands, geothermal can be an attractive option since the cost of operating
relatively small coal-fired power plants of less than 25MW capacity can cost upwards of 7.5 US
centkWh. In such cases, there would not be an incremental cost of utilizing geothermal over
coal, but a cost savings. However, geothermal power from any of the fields in the outer islands
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would be higher than the PLN break-even price of 4.95 US cents/kWh, which would require
some mechanism to address the incremental financial loss for the utility.

Figure A4.7: Financial Cost of Geothermal in Other Islands
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Total Incremental Financial Cost
of Achieving Gol Target

Indonesia presently has over 950
MW  of geothermal power
generation capacity under operation.
In order to reach the Gol target of
increasing this capacity to 6,000
MW by 2020, an expansion of over
5,000 additiona MW is needed.
Given the prices forecasted thus far,
additional  funding would be
required to cover the incremental
financia costs of this expansion.
Progressive development of
geothermal capacity would increase
the funding requirement due to the
additional capacity as well as the
higher expected cost of developing
subsequent fields. The following
table indicates the level of
incremental funding that would be
required in order to cover the
incremental cost requirements as
Indonesia proceeds to reach the Gol
target. The initia expansion, where
the existing brownfield sites present
the cheapest option would have the
smallest financial burden.
Therefore, the next 500 MW — 1000
MW could be developed with an
additiona $87 — 128 million.
Eventuadly, the capacity of
brownfield sites will reach its limits
and the potential in greenfields,
where the costs and resource
potential are more expensive and
uncertain, will need to be utilized.
As the geothermal power capacity
reached 5,000 MW, the incremental
financial costs could reach $727
million. It is important to note,
however, that  with  further



exploration and risk mitigation, the greenfield costs may confirmed as being less than they are
presently estimated. Therefore, it is not only essential for the Gol to develop a mechanism to
address the incremental financial costs to immediately catalyze greater geothermal devel opment,
but also identify ways in which risk of developing future sites can be mitigated to reduce their
expected costs so that investors are more likely to exploit these resources as well.

Table A4.8: Preliminary Assessment of Incremental Financial Cost of Developing Additional Geothermal

Capacity
Additional Geothermal Capacity 500 1000 2000 3000 4000 5000
(MW)
estimated additional funding g7Tm | 128m | 317m | 392m 536m 727m
requirements (US$ million per year)

The results of the analysis clearly indicate that there are incremental financial costs beyond what
PLN is able to pay for geothermal power without deteriorating its financial position. Similarly,
project developers also will be deterred from engaging in further expansion in the sector if they
are unable to recover their development costs.  Consequently, neither PLN nor geothermal

investors would be compelled to reach an agreement to proceed with developing most of these
fields sinceit isin neither group’s financia interest. As aresult, price negotiations on a case-by-
case basis have led to extensive negotiations between PLN and developers that causes either
major delays in implementing projects or unresolved impasse. The Gol has recognized the need
for addressing the financial gap and ensure off-take by PLN if they are to develop geothermal

resources in Indonesia in line with their expansion plan. They have established a multi-agency
Tariff Team (Tim Tarif) facilitated by the MEMR to explore and resolve pricing issues related to
geothermal development. This group is coordinated by the Directorate of Geothermal Enterprise
Supervision and Ground Water Management (DGESGWM). In order to successfully accomplish
their task, they will need to prepare a mechanism for addressing the financia shortfall related to
geothermal incremental costs.

4.3 Major Risks Associated with Geothermal Development

There are risks associated with geothermal development that are unique, which can deter
investors away from the sector. These undiversifiable risks are mostly associated with the
technological risks and uncertainty surrounding the cost of developing the upstream steam fields.
While the technology for generating power may be relatively standard, there can be considerable
uncertainty during the initial stages of exploration before the upstream steam field potentia is
proven. Therefore, investors would be particularly apprehensive about undertaking the upfront
investments in developing geothermal fields when the uncertainty surrounding its potential
would be at a maximum. Consequently, they would want these risks to be either mitigated or
adequately compensated, if they are to channel resources towards geothermal devel opment.

There are two key risks that predominate geothermal development: i) the technical risks that
makes it difficult to estimate the resource capacity of a geothermal field and the costs associated
with its development, and ii) the high upfront costs that makes geothermal development
financing more risky. These risks are described in greater detail below:
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Resour ce Capacity Risks

The precise power generation potential of a geothermal site and the costs associated with
exploiting the resource towards this end would only become clearer with the progressive
development of the upstream steam field. A number of key technical parameters determine the
power potential for a given geothermal field, which in turn drive the development costs and the
price of electricity produced. There is significant scope for the initial assessment of many of
these parameters to vary substantially, with the estimates becoming more predictable as the field
is progressively devel oped.

The power generation potential of a geothermal field is a function of the number of wells that are
drilled and the production capacity of each. In Indonesia, most of the geothermal wells that are
in operation produce on average between 4-7 MW, whereby a 55 MW geothermal power plant
may require anywhere from 812 wells including those used to re-inject condensed steam to
replenish the underground reservoirs. Once these fields are drilled, however, the actual
production capacity of each well may vary even substantially as indicated by a single well in the
Sarulla field in Sumatra that is estimated to produce 50 MW of power. Some wells can even be
fully unsuccessful. The JCA analysis estimates that the success rate of drilling is between 70-80
percent, with the probability higher for brownfields where the field conditions are better know.
The other key factor is the depth to which wells need to be drilled to achieve success. Depending
on the field, the JICA study estimates that drilling depths could be between 500 — 1500 meters to
reach the geothermal reservoirs.

The technical risks associated with the resource capacity will all impact the potential cost of
developing the upstream geothermal site. As the number of required wells and the depth to
which they must be drilled increases, so will the cost of developing the field. Presently the cost
of drilling has risen to around US$4 million per well due to a rise in commodity prices such as
steal. In addition, the sector is aso experiencing a shortage of drilling rigs as other sectors such
as oil and gas, which are also competing for the same equipment since they are also expanding to
meet global demand. Therefore, there is significant variability investors would face developing a
geotherma field that they would not face with other power generation options.

Financing Risk

Geothermal projects involve greater up-front commitment of capital compared to coal projects.
Thisis largely due to the costs associated with the upstream development of steam fields. Unlike
coal supplies that are purchased over its operations, the upstream development of a steam field
amounts to purchasing the lifetime of fuel upfront. Therefore, comparatively higher financing is
needed for undertaking geothermal developments. The greater outlay of funds upfront mekes
geothermal projects more vulnerable to contractual and payment risks. Consequently, investors
will require a greater return on their investments to off- set the financing risks that are uniquely
related to geothermal development. This is reflected by the difference between the estimated
cost of capital geothermal and coal power projects. Independent power producers of coal-fired
power plants are found to settle for an overal return of 12 percent on their investment.
Geothermal developers, on the other hand, are will require between 14-16 percent based on the
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present analysis as well as investor input. It is likely that the lower end of this range reflects
brownfield projects that are likely to cost less. Greenfield investors will have to secure more
funding in anticipation of the higher expected development costs, whereby, the financing costs
would also be at the higher end of the range.

Confirming Upstream Resour ces

The uncertainty surrounding the exploration of geothermal steam fields can only be reduced
through project development. The following graph illustrates the common stages of developing
atypical geothermal field. At each successive stage, there is greater understanding of the field
characteristics and enhanced certainty of the field potential as well as the additional costs
required to fully develop them. In fact, geothermal fields are usually developed progressively in
a modular format largely for this reason. The breakthrough in confirming resources usually
occurs after initial drilling takes place in a geothermal field. This is also one of the costlier
phases in the development process, during which the developer is undertaking investments
without knowing the potential for recovering these cost from exploiting the resources in the field.
Consequently, many investors would be deterred by such uncertainty or find it difficult to find
financiers who would be willing lend money considering such risks. Therefore, both investors
and lenders are likely to look for ways on which they could either mitigate or share these risks.

Figure A4.9: Risk, Cumulative Cost and Project Cycle for Geothermal
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Upstream Risk Mitigation

Indonesia is likely to attract more investments into the greenfield geothermal developments, if
there were opportunities for developers and financiers to hedge against these risks. They are no
different than those faced in many other geothermal resource endowed countries. Many of them
often employ varying risk mitigation schemes to attract investors and enhance prospects for
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developing geothermal. The following illustrate a few of the risk sharing arrangements utilized
internationally to catalyze investments into geothermal development:

Government sponsored exploration: In a number of countries, the governments have borne the
upstream risk of developing geothermal fields by undertaking exploration activities. In the
Philippines, the national oil company (PNOC) took on the responsbility of resource
development and exploration, after which, the power generation was offered to private investors
through a build-own-transfer (BOT) scheme. The Government also ensured that there was an off
take arrangement with the National Power Company (NPC). With implementing such a support
scheme, Philippines developed nearly 700 MW of power generation capacity. The government
in New Zealand also addressed the issue of upstream risk in the geotherma sector by
undertaking the exploration of fields themselves. Once the fields were proven, the government
would then offer them to private developers for power generation. The €electricity generated
from these projects would be sold to the power market in New Zealand.

Exploration risk sharing: In the United States, the world's largest geotherma producing
country, the government has provided a guarantee for part of the loan for upstream exploration.
The aim was to catalyze private development through the partial guarantee of loan repayments.

Partial risk guarantee: In Eastern Europe, the GeoFund, was established to provide geological
risk cover for geothermal development projects. The fund, which is able to pool risks, provides
equity funding to lower the risk to lenders. It aso provides insurance to cover the risk of drilling
unsuccessful wells. The Argeo Fund in the African Rift Valey aso aims to pool funds to
provide partial guarantees to cover unsuccessful drilling at both the early a well as the advanced
stages. These funds expect to be sustainable over time as they revolve the credit they offer by
charging a premium for their services.

During the 1990's when Indonesia began to expand its geotherma power capacity, the Gol
essentially provided sufficient incentives to developers by offering a relatively high price of
between 7-8.5 US centskWh for geothermal power. This high price also served to compensate
developers for the risks they were undertaking with upstream exploration of geothermal fields.
Using price supports to mitigate risks, however, may not be an ideally efficient mechanism. The
Gol recognizes that some form of risk sharing arrangement will be vital egecialy to make
“greenfield” projects attractive for investors. Therefore, they intend to evaluate various risk
mitigation methods utilized internationally, and then design one that would be suitable for
application in Indonesia.

4.4  Challenges Facing Geothermal Transactions in Indonesia

The Gol has tasked the Ministry of Energy and Mineral Resources (MEMR) to expand
Indonesia's portfolio of geotherma power generation, by developing new fields, and
encouraging existing fields to produce more electricity. There is substantial potentia in fields
that have already been allocated to private or public developers that are either partially developed
“brownfield” sites or remain unexploited “quas-greenfields’. The partialy developed
“brownfields’, where the cost of expansion is expected to be lower due to enhanced knowledge
of field conditions and greater certainty of the resource, are likely to present the best option for
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immediate expansion of geothermal power generation in Indonesia. These fields have seen little
development since the Asian Financial Crisis, largely due to pricing as well as other barriers, and
the MEMR Plans to address these barriers through its reform program to make their expansion
“bankable’’ to developers. The “quasi greenfields’ present a unique challenge. The fact that
they have not been developed at would imply some critical flaw either in the project or in the
investor. The perceived cost of development is high due to anticipated risks associated with such
unexplored fields, but MEMR hopes to catalyze investments in these fields as well through the
reforms proposed through this project.

Going forward, the Gol plans to use private investment to mobilize financing for geothermal
power generation. The Geothermal Law (2003) stipulates that geothermal fields must be
competitively tendered in the future by the Government to qualified developers. The
responsibility for conducting such transactions within the government rests with the MEMR, but
they have limited capacity and resources available to them for such an undertaking. These
“greenfield” dites, where geothermal potential has been identified yet no exploration or
development has taken place and rights to develop them are yet to be awarded to investors, make
up the vast mgjority of fields that will be developed in years to come.

The proposed project will assist MEMR to attract “bankable” offers from existing as well as
potential developers through credible and transparent transactions. These transactions are
expected to immediately catalyze investments in the existing “brownfield sites” while also
initiating the longer term development of “greenfield” Sites. This section describes the
challenges facing the development of these various geothermal sites and the proposed actions to
address them and how the project will support these measures.

Background

The total potential in “brownfield” sites under the control of existing developers as targeted in
the Gol Geotherma Blueprint Gol is about 4,500MW!2 athough only 970MW has been
exploited and is presently producing power. Although significant resource potential resides in
fields that are publicly controlled, a majority of power generation is from private geothermal
fields. These independent power producers (IPP) operate under joint-operating contracts (JOC)
with Pertamina®®. Pertamina is aso the largest public sector geothermal developer, while
GeoDipa has substantial potential in the fields they control but very little power is being
currently produced from them. Many of these developers have been looking to expand fields
under their control to utilize the unexploited potential, which is significant. However, they have
faced many difficulties in raising the necessary financing, and indications suggest that it is
largely due to insufficient prices and the lack of a “bankable’” power purchase agreement (PPA).

17

. Having financial and commercial viability sufficient to attract financing sufficient for its requirements.
1

This total is based on the Geothermal Blueprint, although subsequent assessment in the JICA study indicates
that the true potential in these fields may be greater. Therefore, the potential indicated in the tables in this
section total 5,169 MW, since they are based on the more recent JICA assessment.

See page 18 for further discussion of the system of procurement of geothermal investment before the
Geothermal Law (2003). Before the law, Pertamina was the regulator for the geothermal sector.
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Table A4.10: Privately operated brownfield sites

No Project Developer Contracted or Installed L ocation
Allocated Amount
1 Dargjat Chevron 330MW 260MW West Java
2. Salak Chevron 495MW 377TMW West Java
3 Wayang Windu Star Energy/MNL 400MW 110MW West Java
TOTAL 1,225MW 747TMW

Source: Indonesia Geothermal Association (2004), and Ministry of Energy and Mineral Resources Indonesia
(2007)

Table A4.11: Publicly operated brownfield sites
No Project Developer Contracted or Installed  Location
Allocated Amount
1 Kamojang Pertamina 230MW 140MW West Java
2. Dieng Geodipa 400MW 60MW Central Java
3 Lahendong Pertamina 40MW 20MW N. Sulawesi
4, Sibayak Pertamina 120MW 2MW N. Sumatra
TOTAL 790MW 222MW
Source: Indonesia Geothermal Association (2004), and Ministry of Energy and Mineral Resources Indonesia
(2007)

The quas-greenfield sites pose a particular chalenge. They are fields already allocated to
developers, but from a technical point of view, they would be similar b any unexploited
greenfield project. Therefore, it will be important for Gol to create adequate incentives
commensurate with these risks in order to mobilize investments to develop these fields under the
present contracts or terminate them so that they can be re-bid to other qualified investors. Some
of these fields, however, have undergone exploration drilling, which may alter their cost-profile
and present a more attractive option for quicker exploitation. It is also important to note that
much of these “quasi- greenfields’ were previously under private control, but were subsequently
transferred to public ownership as a result of arbitration or cancellation of their contracts after
the Asian Financial Crisis. Therefore, some of these fields are likely to face additional legal and
financial obstacles to developing their resources. The failure to exploit these quas-greenfield
projects also raises questions about other more critical constraints of the project or shortcomings
of the investor. Further due diligence will be required to identify all relevant constraints before
finalizing the design of the process for expanding brownfield and quasi-greenfield projects.

Table A4.12: Privately controlled quasi-greenfield sites

No | Project Developer Contracted or Location Reserves Confirmed
Allocated Amount through Expl Drilling*
1 Bedugul Bali Energy 175MW Bali 600MW
2. Cibuni PTYTG 10MW W. Java
3. Sarulla-Sibual- Medco 330MW N. Sumatra 213MW
buali/
TOTAL 515MW

Source: John Whebble and Associates (2007), Indonesia Geothermal Association (2004), and Ministry of Energy
and Mineral Resources Indonesia (2007)




Table A4.13: Publicly controlled quasi-greenfield sites

No | Project Developer Contracted or Location Reserves Confirmed
Allocated Amount through Expl. Drilling *
1 Hululais Pertamina 440MW Bengkulu
2. Tompasso Pertamina 150MW N. Sulawesi
3. K otamobagu Pertamina 185MW N. Sulawesi
4, Karaha Under Dispute 400MW W. Java 30MW
5. Patuha Geodipa 400MW W. Java 170MW
6. Tulehu PLN/Gol 100MW Maluku
7. Ulumbu PLN/Gol 200MW E.NusaT. 175MW
8. Sembalun PLN/Gol 39MW W. NusaT.
9. Ulubelu Pertamina 330MW Lampung
10. | Lumutbalai Pertamina 330MW S. Sumatra
11. | Mataloko PLN/Gol 65MW E.NusaT. 20MW
TOTAL 2,639MW

Source: John Whebble and Associates (2007), Indonesia Geothermal Association (2004), and Ministry of Energy and
Mineral Resources Indonesia (2007)

* TABLE A4.6and A4.7: These are sites with complete feasibility studies, where several well drilling and testing
have given sufficient outcome to confirm commercially viable development of some specific MW, which isalso
called as proven reserves, (JICA Masterplan Study, 2007).

In paralel with resolving existing constraints on brownfield and quasi- greenfield projects the
MEMR intends to commence procurement of the Greenfield projects, to tap into about 27GW of
suppressed geothermal power generation capacity in Indonesia.  The process for preparing
greenfield transactions, in particular the first few, will take time and a disproportionate amount
of resources until a standardized process can be finalized and implemented. For this reason, the
MEMR has requested that greenfield project development form an important part of this project.
Presently, there are 253 sites identified throughout the archipelago, with about 53 fields having
undergone various geological surveys to estimate prospects. Based on the Geothermal Law,
those fields that are not yet awarded to any developer are under the purview of the MEMR, and
will need to be awarded to developers through competitive tender. The MEMR is now
evaluating these fields in order to sequence them to begin preparation of the initial batch for
tenders. Since MEMR has limited prior experience conducting such transactions, the initial
undertakings will serve as a key measure in building market confidence, which is likely to
impact the success of geothermal development for some time to come. Therefore, it is essential
that these initial transactions are well developed, seen by investors to be “bankable’, and
tendered in a transparent manner.

Challenges Facing the Implementation of Successful Transactions
A number of challenges presently constrain the expansion of geothermal power generation
through “brownfield” and “greenfield” projects. This project will help identify, analyze and

resolve such constraints, including:

Pricing: The pricing mechanism must bridge the incremental cost associated with geothermal
power. Many existing producers undertook their investments on the basis of generous terms that
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were offered prior to the Asian Economic Crisis. With a favorable exchange rate at the time,
geothermal developers were offered electricity sales prices that were fixed in US dollars, with a
typical range of 7-8.5 US cents’kWh. Subsequently, these agreements were re-negotiated to
levels that developers claim may be suitable to carry on existing operations, but insufficient to
justify further expansion. With the limited data available to Gol, it has been challenging to
develop appropriate incentive mechanisms to catalyze further investments in these fields.
Clearly, the expansion of “Greenfield” projects will suffer from similar pricing incentive
requirements, with higher associated upstream development risks. Therefore, this project will
propose mechanisms to address incremental costs appropriate for the different types of
transaction to be undertaken by the MEMR.

Consistency with the power development plans: There are indications that it can take substantial
time for geothermal developers and PLN to reach agreement on terms of their arrangements and
conclude power purchase agreements. In addition to delaying development of geothermal fields,
it also undermines PLN’s ability to reliably include these projects in their overall expansion
plans. A few recent PPA discussions have lasted anywhere from 2-3 years before they were
concluded. Although pricing remains a key issue, various other factors, such as associated
investments by PLN, also contribute to these delays. Equally, investors confidence will depend
on the inclusion of a*bankable’” PPA with PLN as a part of the transaction. The project includes
the agreement with PLN of standard PPA terms and procurement plans (for green and brownfield
projects) to stream:line the process, accelerate project development and protect the MEMR and
PLN’s interests.

Investor confidence in the geothermal sector: Private developers and financial markets have
been reluctant to invest at a significant level in the geothermal sector in Indonesia due to years of
inaction and the negative experiences following the Asian Financial Crisis. The present set of
reforms presents Gol with a sound opportunity to build investor confidence in the sector. It will
be crucialy important to adequately prepare and properly conduct these initial transactions so
that the credibility of the sector is progressively enhanced.

Transaction experience at MEMR: There is limited transaction experience within the MEMR
Geothermal Department as it was only recently established. Transaction processing is also a new
responsibility for the MEMR, which has relied on state-owned enterprises to engage investors in
the past. Therefore, the proposed project will play a critical role in augmenting their capacity to
undertake transactions as well as to strengthen their dialog with PLN, which remains a key
stakeholder as the dominant power purchaser in Indonesia.

Additional Challenges Uniqueto “Brownfield” Sites

Addressing legacy issues in JOCs. In addition to the high prices that were offered to private
developers during the 1990’s, they were attracted with other incentives to invest in geothermal.
This included fiscal incentives in the form of reduced corporate taxes and refunds on import
duties as well as the value added tax. It also includes other terms that were previously agreed,
which they may want to consider changing or replacing altogether given the present conditionsin
the sector as well as the country. The Ministry of Finance has indicated that many of these
concessions are inconsistent with today’s fiscal policy of the government, which has created a
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point of contention with developers. It will be important for MEMR to ensure that any offer
made to catayze the expansion of “brownfield’ sites takes into consideration these prior
commitments, and any offer made is legally unambiguous, and fair to the developers and the
government.

54  Additional challengesfacing “ Greenfield” transactions

Sandardized procedures and documentation: The Geothermal Law requires that all future
awards of geothermal sites be made through public procurement on a concession basis. At
present, there is no clear procedure or process for undertaking a geothermal transaction through a
competitive tender. Nor is there standard documentation or a power purchase agreement (PPA)
agreed with PLN that could be offered in a transaction. Previoudly, the Gol reached negotiated
agreements with developers rather than through a competitive tender process.

Project selection criteria: Currently, the Geotherma Department at MEMR uses criteria that
only focus on the geothermal field development for selecting priority projects. However, given
that geothermal resource development is intricately linked to power generation, it will be
important to incorporate additional criteriawhen determining the viability of projects before they
are tendered. Such criteria would aso likely include environmental and social concerns that
could raise investor concerns and prevent Gol from successfully concluding a transaction.

Legal and policy ambiguity: Despite the Geothermal Law being enacted in 2003, a robust set of
implementing rules and regulations are yet to be issued. Although the Law stipulates that the
government competitively tender future geothermal projects, it remains ambiguous as to the
separation of roles between central and sub-national governments. Developers have informally
raised concern regarding an uncoordinated effort between central and local governments that
could enhance uncertainty in the sector and undermine investor confidence.

Integration of geothermal development and power generation: The upstream geothermal
resource development and the downstream power generation are legally separated in Indonesia.
Therefore, a geothermal site that is tendered does not necessarily provide the winning bidder
with the right to generate and sell power. Since PLN is the dominant purchaser in the power
sector, investors are unlikely to invest significant funds to develop upstream resources without
assurances that they can recover these costs through PPAs. The MEMR, which regulates both
the geothermal and the power sector, has begun to address the issue of integrating geothermal
sites that are tendered, and will need to formalize these arrangements prior to undertaking any
transaction.

Upstream risk mitigation: Initial assessments indicate that the perceived costs of “greenfield”
sites are higher than those that are already partially developed, largely due to the inherent risks
associated with upstream geothermal development. Much of these risks are likely to remain until
some test and production geothermal wells are drilled. In order to get maximum efficiency from
investors and through the competitive process, the Gol will need to consider the allocation of
these risks and possibly the need for mitigation measures to provide developers with adequate
incentives.
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Annex 5: Detailed Project Description

INDONESIA: GEOTHERMAL POWER GENERATION DEVELOPMENT PROJECT

Component 1. Policy Framework for Saling-up the Development of Geothermal Power
(proposed GEF funding: US$1,100,000, Gol funding US$2,500,000). This component will
assist the Gol in developing and implementing an integrated set of policies that will provide
sufficient regulatory certainty, risk mitigation, and economic incentives for increased public and
private investments toward developing geothermal power in Indonesia. Three key areas of
assistance are proposed:

Cl1.1: Development and implementation of policy to address incremental costs (proposed GEF
funding: US$600,000). This subcomponent is designed to develop a pricing mechanism to
provide adequate economic incentives for developing geothermal resources. It will aso address
any incremental costs that may be associated with some geothermal developments as a result of
the market failure to incorporate the environmental externalities into investment decisions, which
remains a key barrier to geotherma development. The project will study international
experiences in formulating pricing and economic incentive mechanisms, evauate the extent of
the market failure and assess the incremental costs, confirm the funding requirements and
sources, and develop the operational procedures required to implement the selected option.
Many other @untries have implemented policies that favor the development of renewable
resources, such as geothermal, and these will be carefully studied during the project to identify
ones that would be suitable for application in Indonesia. When implemented, this pricing
mechanism would cover any incremental costs and provide sufficient economic incentives to
immediately benefit developments under the control of existing developers, but would aso
extend to provide support to the longer terms development of unallocated geothermal resources
in the country.

Phase |: Select suitable option (s) for addressing incremental costs - During the first phase,
the broad objective is to determine the design of the pricing mechanism and identify any
incremental costs. During this phase, the MEMR will need to revisit the Gol geothermal
expansion plan and confirm the incremental cost estimates. Based on these requirements, they
will need to explore the sources for bridging this funding gap and develop a system through
which they would extend sufficient economic incentives for developers to undertake
investments. A Gol decision on the form of this mechanism will be an important milestone
before successfully offering investment opportunities through the transactions proposed in
project component 2. During this phase, MEMR will also work with PLN to develop a pricing
structure that could be implemented through a standardized power purchase agreement Investors
will look for a clear and practical solution that will confirm the “bankability” of the projects
offered by Gol. Therefore, it will be vital to engage stakeholders at this stage including PLN in
order to incorporate their views in the final design of the pricing policy.

Phase Il: Implement mechanism for addressing incremental costs - Phase two would

comprise of designing the implementation measures for the pricing mechanism. This would
include developing the operational procedures that would be required to secure funding from the
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selected sources. . MEMR would also finalize any legal and policy documentation that is
required to formalize the pricing policy and offer its options to investors.

Cl1.2: Development and introduction of risk mitigation measure(s) (proposed GEF funding
US$400,000). This sub-component is designed to create a mechanism for mitigating upstream
resource development risks faced by geothermal developers in Indonesia (See Annex 4, Section
3). Itisintended to limit investor’'s exposure to uncertainty stemming from the potential power
capacity in geothermal fields and the relatively higher upfront investment costs — both of which
can be prohibitive for commercia financing of geothermal projects. International experience will
be evaluated before selecting a risk mitigation mechanism applicable to Indonesia, after which,
the project will develop procedures and arrange necessary funding for implementing the selected
mechanism. The development of risk mitigation measures will be carefully coordinated with
other aspects of the Geothermal Policy Framework (Component 1) and with the management of
transactions (Component 2 below) to ensure its integration.

Phase |I: Select risk mitigation scheme to be implemented in Indonesia - During the first
phase, the MEMR will evaluate and identify the risks that predominate in geothermal
development in Indonesia, compare them with international experience, and formulate a suitable
mechanism for application. During this assessment, they will specifically identify risks that are
unique to geothermal power development, and also consider existing risk mitigation measures
that may be in use for other areas in infrastructure. In developing a risk mitigation policy, the
MEMR will also engage investors to confirm their finding and also validate the proposed
solutions. At the conclusion of phase 1, the Gol would have selected the specific mechanism ()
they plan to apply for reducing risks in the geothermal sector in Indonesia. The selection of a
suitable risk mitigation scheme will be an important aspect when offering investment
opportunities in geothermal fields that are deemed to carry considerable upstream devel opment
risks (i.e. greenfields).

Phase I1: Develop procedure for implementing scheme and arrange necessary funding - In
the second phase, the MEMR will develop the mechanism and procedures for implementing the
risk mitigation scheme. This would include the finalization of any operationa guidelines,
financing arrangements, and legal obligations. At its conclusion, the Gol would be ready to
apply risk mitigation options to provide sufficient incentives for investors to exploit geothermal
fields where the uncertainty surrounding upstream development is substantial.

C13:  Support the implementation of the Geothermal Law (proposed GEF funding:
USP100,000).  This sub-component will review the Geothermal Law and the draft
Implementation Rules and Regulations of the Geotherma Law, identify gaps within the
documents and potential hindrances to future geothermal power project investments, and
recommend necessary amendments and supplementary policies and regulations, in view of the
coherence of the overall policy framework for geothermal power development in Indonesia. The
implementation of this sub-component will be done in conjunction with the component on
transaction management (Component 2), since the application of the Geothermal Law has far
ranging implications for geothermal investors.
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53.  Component 2: Transactions Management for Mobilizing Investments in the
Geothermal Power (proposed GEF funding: US$2,350,000, Gol funding: US$1,000,000).
This component will assist the Gol, especialy the MEMR, to develop the capacity for planning
and transacting geotherma power developments in an efficient and transparent manner. The
present lack of a credible mechanism for offering geothermal development opportunitiesis a key
shortcoming to attracting investors (Annex 4 Section 4). The transactions would be the conduit
through which the pricing and economic incentives in the new policy framework would be
integrated as a “bankable’ project to be offered to investors. It will aim to mobilize two distinct
groups of investors: (i) existing developers who were given control of geothermal fields under
PD45/1991, and (ii) new investment opportunities to exploit geothermal resources in greenfield
sites. At a strategic level, the activities in this component will help operationalize policies and
procedures necessary for eventually realizing the government’s goal of 6,000 MW installed
geothermal power capacity by 2020. Through this component, the Gol will be able to directly
leverage investments in the geothermal sector, and also establish procedures and processes that
can be replicated beyond the duration of the project.

C2.1: Expanding power generation in geothermal fields already allocated to investors
(proposed GEF funding: US$350,000). This sub-component is designed to catalyze investments
by existing developers to expand geothermal power generation in fields under their control.
These geothermal fields present an interesting challenge since Gol will likely need to rely on the
same existing developers to undertake the expansion, but many of them have grievances that
remain from offers made during the early 90's. Therefore, the project will review the legacy
issues of the geothermal fields which were allocated to investors under PD45/1991, identify and
recommend appropriate solutions, develop and implement transaction agreements/arrangements
consistent with the economic incentives provided in the new policy framework developed in
Component 1, and achieve financia closures for installation of at least 300 MW of new
generation capacity in these geothermal fields. The specific activities of this subcomponent will
include:

> Detailed review of issues related to existing geothermal fields including prior JOC
commitments, to identify applicable constraints and methods of overcoming those
constraints.

> Develop transaction arrangements consistent with new policy framework for mobilizing
investments and pricing mechanism.

» Design procuremert process and operational guidance note, including standard form

bidding documents, PPA, standard form waiver and restatement agreement (to replace

existing PPA), standard form land lease, and pricing arrangements.

Obtain approval of process and documentation within Gol and amongst stakeholders, in

particular PLN.

Engage existing investors on concepts proposed to gather market feedback and

implement into standard form documentation.

Prepare necessary legal and policy documentation that would need to be issted.

Finalize agreements between developers and Gol indicating acceptance of offer and then

ensure financial closure.

YV V 'V
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It is important to note that some “brownfield” projects face barriers that are unique beyond those
identified previously. Addressing these isolated issues goes beyond the scope of the proposed
project, which will focus more on resolving the primary obstacles to achieve maximum impact.

C2.2. Facilitating transactions of new geothermal fields for development (proposed GEF
funding: US$2,000,000). This sub-component will develop the procedures through which
MEMR will offer new geothermal development opportunities to potential investors in line with
their long-term development plans. This will include the development of criteria for project
selection, the transaction procedures, and model bidding documents, which would be consistent
with the Geotherma Law and the new policy framework for economic incentives and risk
mitigation as well as meet international standards of good practice. This sub-component will also
financially engineer a selected project (50 MW installed capacity or greater in scale) to ensure
that it is “bankable” and offer it to investors through the transaction process towards achieving
financial closure of the investment. This sub-component can be subsequently customized for
offering further investment opportunities in geotherma development. The main tasks that will
be undertaken include the following:

» Develop criteria for selecting fields to be tendered based on geothermal as well as power
sector factors, and reevaluate proposed sites. As part of this process, an analysis will be
made of the optimal amount of technical information (e.g. analysis of the steam capacity
of the site) that should be made available to bidders, from a value for money perspective.
The margina cost of additional information is high; this analysis will indicate how much
the MEMR should spend on gathering such information given the reduction of power
prices and the time needed to obtain such information.

» Design, agree and market test a standard form procurement process, including bidding
documents, land lease, PPA and pricing mechanism to strengthen transaction process so it
is robust and transparent raising credibility with investors. PLN and other key
stakeholders will be consulted on this process, and PLN’s approval of the PPA and
procurement process obtained. Market testing will aso allow a preliminary market
consultation on the future of geothermal power generation in Indonesia, the pricing and
procurement policies to be used, and assessing market appetite for new projects (allowing
the MEMR to design a program for letting brownfield and greenfield projects to the
market at the right pace).

» Guidance note on the above process and approval within Gol and associated
stakeholders, in particular PLN. The guidance note process will help capacity amongst
MEMR staff to manage the procurement process, and broad consultation with PLN will
reduce the likelihood of confusion/competition amongst different entities once the
procurement processes commence in earnest. More than a note, this will provide
practical advice, documentation, checklists and other tools useful to the team
implementing such projects.

» Firm up arrangements with local governments including issues related to land acquisition,
permits and royalty payments. These interfaces create particular stumbling blocks in
infrastructure projects of al sorts, wherever land acquisition is needed. By developing
these arrangements in advance, MEMR will be able to avoid much of the time constraint
created by the land acquisition process, and potentia conflict with local authorities whose
priorities may differ from the MEMR in particular in relation to the royalty payments
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charged to investors and paid to the local government. By addressing these issues in
advance, greater efficiency should result from the procurement process.

> Firm up arrangements for defining and applying safeguard regimes, in particular in
relation to environmental risk assessment and resettlement. This will clarify the
application of Indonesian law on the se subjects but also best practice risk management to
remove the constraints often associated with such issues where they are not addressed
early in the project development cycle. MEMR and PLN will input into this strategy.
Guidance will be provided on the practical application of the safeguards, including timing
of application and associated resource requirements. This is further elaborated in Annex
10 on Safeguards.

» Processes and documentation while useful will be ineffective without comprehensive
training regimes for MEMR and other stakeholder staff. Thiswill include classic training
but also learning while doing by integrating MEMR staff into the project development
advisory team, alowing Gol staff to learn from experts with significant experience in
geothermal PPP transactions, best practice procurement methods and | PP projects.

In Phase 1I, Project funding will be used to support the implementation of a select greenfield
transaction from pre-feasibility through the tender process towards financial closure with the
selected investor. It is conservatively envisaged that the selected investment project would be at
least 50 MW comprising a total investment upwards of $100 million. By undertaking the
transaction, MEMR will be able to market-test the standard form process and documentation
developed in Phase | of this sub-component. It will also enable Gol to enhance their transaction
capacity by working with international expert transaction advisors. The key elements of the
transaction process will include:

Pre-feasibility Study - basic financia and technical review of the project using the
revised selection criteria.

Feasibility Study - financial analysis and structuring of transaction, economic analysis
and safeguard requirements.

Design procurement process’documentation based on the standard forms developed,
including market interaction such as investor road shows to promote project/transaction.
Implement procurement process, with prequalification and bid process, managing bidder
comments and negotiations, encouraging financier involvement and further refinement of
documentation.

» Evaluate and select winning bidder

» Negotiate with successful bidder/financial close.

vV VvV V V

Component 3: Geothermal Sector Technical Capacity Building (proposed GEF funding:
US$350,000, Gol funding: US$1,300,000). This component will address the limited domestic
technical capacity for handling most geothermal related activities, and support the long-term
devel opment prospects of the sector.

C3.1:  Training of government officials and technical staff in planning and transaction
management (proposed GEF funding: US$150,000). Presently, MEMR staff and other relevant
Gol officials have limited experierce with competitively transacting geothermal development
opportunities to investors. This sub-component will train relevant staff in the central and local
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governments in preparing transactions, engaging investors, evauating bids, and negotiating
financial closings. The specific training needs will be identified as part of the transactions
assistance work in Component 2. The proposed activities will mainly involve training
workshops and seminars, in addition to the onthe-job training they will receive through their
work facilitating actual transactions.

C3.2.  Building awareness (proposed GEF funding: US$50,000) This sub-component is
designed to enhance the familiarity of various stakeholders with the implementation aspects of
the Geothermal Law aswell as the Gol geothermal power devel opment targets and sector reform
program. It will also specifically focus on sharing information regarding the transaction regime
developed and demonstrated by the proposed project. The MEMR has already held several such
information discussions with a broad set of stakeholders including civil society during project
preparation. The sub-compnent will support a series of seminars and stakeholder dialogs to
promote the sector as well as obtain feedback that can be incorporated into the ongoing reform
program. Key subject areas of focus during the activities will include:

> Project information dissemination to stakeholders and civil society
» Geotherma Law and Implementing Rules and Regulations

» Geothermal Reform Program (pricing, risk, transactions)

» Role of Local Governments in Geothermal Devel opment

C3.3:_ Options for long-term cost reduction (proposed GEF funding: US$150,000) As a
preparation for implementing a cost reduction program in geothermal related industries in
Indonesia for enhanced domestic participation and competitiveness, the project will support an
industrial analysis that will be conducted to identify key areas where local industries maintain a
comparative advantage, and develop a sector strategy to strengthen their roles and participation
in the geothermal power development industry. The following broad tasks will be undertaken in
the development of the study:

Review geothermal sector for technical needs

Assess present domestic participation

Conduct industrial analysis to identify comparative advantages
Develop cost reduction strategy for geothermal

Propose implementation plan for strategy

VVVVY

Component 4: Project management assistance (proposed proposed GEF funding:
US$200,000, Gol funding: US$200,000). This component will provide the necessary technical
consultant support to the Directorate of Geothermal Enterprise Supervision and Ground Water
Management, the executive implementation unit, for the management and supervision of the
project. It will ensure the efficient implementation of the aforementioned activities by assisting
with project implementation, monitoring and reporting, including a project manager to assist
DGESGWM, as well as additional consultant assistance for procurement and financial
management.
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Annex 6: Project Costs and Financing

INDONESIA: GEOTHERMAL POWER GENERATION DEVELOPMENT PROJECT

1. Estimated Project Costs by Costing Category

Estimated Cost GEF Financing GOl Cash & In-kind
Component 1 Policy Framework $ 3,600,000 $ 1,100,000 $ 2,500,000
Cl1 Development and Implementation of Economic Incentives $ 2,400,000 $ 600,000 $ 1,800,000
Cl1.2 Development and introduction of risk mitigation measures $ 900,000 $ 400,000 $ 500,000
C13 Support the implementation of the Geothermal Law $ 300,000 $ 100,000 $ 200,000
Component 2 | Transactions M anagement $ 3,350,000 $ 2,350,000 $ 1,000,000
c21 Expanding power generation in "brown" geothermal fields $ 600,000 $ 350,000 $ 250,000
Cc2.2 Facilitating transactions of "green” geothermal fields $ 2,750,000 $ 2,000,000 $ 750,000
Component 3 Technical Capacity Building $ 1,650,000 $ 350,000 $ 1,300,000
Cc31 Training of government officials and technical staff $ 480,000 $ 150,000 $ 330,000
C3.2 Building awareness $ 700,000 $ 50,000 $ 650,000
C3.3 Options for long-term cost reduction $ 470,000 $ 150,000 $ 320,000
Component 4 Project Management Assistance $ 400,000 $ 200,000 $ 200,000
Subtotal $ 9,000,000 $ 4,000,000 $ 5,000,000




Annex 7. Implementation Arrangements
INDONESIA: GEOTHERMAL POWER GENERATION DEVELOPMENT PROJECT

1. Key entities and responsibilities and/or functions
I mplementation agency: Ministry of Energy and Mineral Resources (MEMR)

Responsible department of MEMR: Directorate General of Mineral, Coal, and Geothermal
(DGMCG)

Executive implementation agency within DGMCG: Directorate of Geothermal Enterprise
Supervision and Ground Water Management (DGESGWM). The director of DGESGWM will
be responsible for carrying out the implementation activities.

Project manager: Individual consultant hired by DGESGWM, reports directly to the director of
DGESGWM, day-to-day coordination of project implementation activities, project progress
monitoring and reporting.

Stakeholder advisory group: Representative of key stakeholders and concerned government
agercies, including: Ministries of Finance, Planning, Forestry, Environment, Energy and
Minera Resources, PLN, and investors/operators of producing geothermal fields. The main
function of the stakeholder advisory group is to provide timely comments and feedbacks on the
policy development work undertaken by the project so as to enhance the applicability and
effectiveness of proposed policies. The advisory group will meet twice a year or depending on
work progress.

2. Other important institutional arrangements

Bappenas will be involved in the monitoring of project implementation, in particular related to
the progress towards achievement of outputs and objectives of the project. The Directorate for
Energy, Mining and Mineral Resources, will be the main counterpart in Bappenas for the
monitoring of this project’s implementation. In addition, the Directorate for Electricity,
Telecommunication and Informatics in Bappenas is responsible for matters concerning power
generation, hence also has a stake in this project.

Since geothermal involves non oil and gas energy resource extraction as well as generation of
electricity (downstream), DGMCG, which regulates the upstream geothermal activities needs to
cooperate with Directorate General for Electricity and Energy Utilization (DGEEU), which
regulates the downstream power generation. The State Electricity Company (PLN) as the single
grid off-taker for al power generation, including geothermal, is under the supervision of
DGEEU. Both DGEEU and DGMCG are under the jurisdiction of MEMR. Cooperation
between DGMCG and DGEEU is vital in ensuring the effective implementation of geothermal
power development that inevitably involves PLN.
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The Ministry of Finance is responsible for the fiscal aspects relating to geothermal power
generation, including the tax regime and provision of any fiscal incentives. In addition, the
Public Service Obligation (PSO) subsidy mechanism to PLN is implemented by the Ministry of
Finance. The Ministry of Finance is an important stakeholder, particularly for the aspect of
pricing and incentives, as well as the risk allocation embedded in a transaction’ s agreement as far
as government is among the bearer of any one or more risks that may arise due to such
geothermal power development transaction.

Other concerned government agencies include the Ministry of Environment and the Ministry of
Forestry, with the former responsible for environmental management issues and the latter for the
permits to utilize forest areas. Under the Geothermal Law, local governments are the holder of
the rights to issue mining license and to conduct transaction of geothermal fields.

2. Main activitiesand implementation arrangements
The main implementation activities are described as follows:

Component 1: Policy development and implementation including three areas of activities: (i)
selecting and implementing a policy and funding mechanism for addressing incremental costs,
(i) selecting and developing instrument and related procedures for mitigating upstream risks;
(iii) assisting the review and enhancement of the Implementation Rules and Regulations
(IRRs)of Geothermal Law.

Component 2: Transactions development and management, involving three lines of activities:
() expansion of generation capacity in operating brownfields, with a target of reaching financial
closure on about 300 MW newly installed capacity at the completion of project implementation;
and (ii) development of a 50 MW greenfield project, with a target of reaching financial closure at
the completionof the project.

Component 3: Sector technical capacity building, including three lines of activities: (i)
transactions management training, through on-the-job mentoring and targeted workshops; (ii)
awareness and promotion programs about sector policies and investment opportunities; and (iii)
an industry survey to determine domestic comparative advantages and priorities for targeted
government support in national technical capacity development.

From a project management point of view, the project activities (Components 1-3) are covered
by five consultant service contracts provided by firms and several small individual constant
contracts. Two of the consultant service contracts will cut across components due to the closely
relationships of concerned activities. Thisisillustrated by the color-coded diagram below.
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Figure A7.1: Division of Project Implementation Activities by Consultant Service Contract

Policy for addressing Consultant Service
/' incremental cost "| Contract 1
Component 1
) Instrument for mitigating Consultant Service
Palicy > upstream risks "| Contract 2
Development and

Implementation

\ Enhancement of IRRs of

Geothermal Law

Consultant Service
Contract 3

Associated training

Consultant Service

Associated training Contract 4
Awareness & promotion Consultant Service
Component 3 /' program Contract 5
Sector Awareness
and Development \‘ Geothermal power industry Consultant Service
Promotion support priorities Contract 6

Due to the cross links between policy development/implementation and transactions activities,
coordination of between Component 1 and Component 2 activities is very important. In fact
without some critical outputs of the Component 1 activities, implementation of transactions will
not be fruitful since there will be no concrete policy support. To enhance the cross-linkage
between Component 1 and Comporent 2 activities and improve the overall effectiveness of the
propose project in achieving financial closures on new geothermal power capacity, two cross-
link triggers are identified as crucial conditions for proceeding with transactions implementation:
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Cross-link trigger 1: Gol endorsement of a measure to address the incremental cost of
geothermal power and related funding mechanism. The endorsed measure must include a
clearly defined mechanism to identify the off-take price of geothermal electricity, the
related funding mechanism, the process for awarding the new off-take pricing to specific
projects, and the implementation schedule.

Cross-link trigger 2: PLN agreement on adopting a model power purchase agreement
(PPA) which is endorsed by MEMR. The model PPA will include conditions for
connecting a geothermal power plant to the grid and other remaining terms within a given

period.

The general sequence of individual project activities and the particular stages where the triggers
and consequential actions are assessed are identified in the following figure A7.2
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Figure A7.2. Project Implementation Sequences and Milestones

Grarlt Effectiveness Date
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Policy to Address Incremental Cost

Phase 1: Select Suitable Option(s) for Addressing Incremental Costs

Phase 2: Implement Mechanism for Addressing Incremental Costs

Policy to Mitigate Upstream Risks

Phase 1: Select Risk Mitigation Scheme to be Implemented in Indonesia

Phase 2: Develop procedure for scheme & arrange necessary funding

Transactions

Brownfields

Greenfields Preparation

Greenfields Implementation

Awareness Program

Options for Long Term Cost Reduction

Project Management Assistance

Procurement
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Annex 8. Financial Management and Disbur sement Arrangements
INDONESIA: GEOTHERMAL POWER GENERATION DEVELOPMENT PROJECT

Executive Summary and Conclusion

The project will be financed from GEF amounted to $4 million and implemented over four years
(2008-2011). The objective of the project is to assist the government to prepare and implement
their geothermal reform program designed to address key policy, ingtitutional, and risk
associated barriers in order to promote the progressively greater utilization of geothermal
resources that will provide renewable energy to the electricity market in an efficient, cost-
effective, and environmentally friendly manner.

Director Genera of Mineral, Coal and Geothermal (DGMCG), Ministry of Energy and Mineral
Resources (MEMR), will be the executing agency for the project implementation. Directorate of
Geothermal Enterprise Supervision and Ground Water Management (DGESGWM) will be
responsible for managing the project, and will serve as a project management unit. The objective
of the project’s financial management assessment is to determine whether the financial
management system of the implementing agency is capable of producing timely, relevant and
reliable financial information on the project activities, and if the accounting systems for the
project expenditures and underlying internal controls are adequate to meet fiduciary
requirements and allow the Bank to monitor compliance with agreed implementation procedures
and appraise progress towards its objectives.

The financial management assessment has identified that risks could arise from some factors and
have taken into account the onrgoing reforms in financial management in the country. One
inherent risk is related to DGESGWM dtaff capacity. DGMCG staff does not have experience
with Bank financed projects. The financid management (FM) staff capacity needs further
strengthening. Secondly, risks may arise from weaknesses in internal control over training and
seminar expenditures, which, in other similar projects in Indonesia, have been found to be
vulnerable to lapses in control.

These risks will be mitigated by i) providing appropriate technical assistance to the DGESGWM
for fulfilling its required financial management responsibilities; ii) putting in place additional
financial control procedures on training/workshops expenditures in the project operation manual,
such as supporting documertation that all activities are supported by reports, attendance lists for
workshops and trainings and third party invoices. The additional financial control procedures
should be included in the project operation manual.

Overadl, the project financial mamagement risk is assessed as being moderate. This assessment
has concluded that, with the successful implementation of the proposed actions, the risks will be
substantially mitigated, and the proposed financia management arrangements will satisfy the
Bank’s minimum requirements under OP/BP10.02 and are adequate to provide, with reasonable
assurance, accurate and timely information on the status of the grant required by the Bank. More
details of the financial management assessment are detailed in the remainder of the annex.
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Summary of Project Description

The total proposed project cost is US$ 4 million. The project will consist of the following
components and activities:

Component 1 Policy Framework for Scaling up the Development of Geothermal Power,
(estimate USD 1,100,000). The project will aim to assist the GOI improve the present set of
policies in order to enhance the investment climate for high quality geothermal development.
The project will assst MEMR implement a policy mechanisms to address pricing issues and
economic incentives, develop an instrument to mitigate upstream geothermal risks, and help
implement the geothermal law.

Component 2: Transactions to mobilize investments in the Geothermal Sector (Estimated
US$ 2,350,000). In this component, the project will leverage funding for geothermal projects
by (1) expanding development in fields that are aready alocated to investors, and (2)
develop the procedures and implement a competitive tender for an unallocated geothermal
field.

Component 3. Technical capacity building and Project Management Assistance (Estimated
US$ 550,000). This component includes training to facilitate geotherma transactions,
seminars and stakeholder dialogues to increase awareness regarding sector development
among local governments and other stakeholders. Assistance to DGESGWM to assist with
the incremental costs of managing the project is also included.

Country |ssues

Based on the most recent Country Financia Management Assessment (CFAA) and other
diagnostic reports, there are major acknowledged deficiencies in Public Financial Management
(PFM) systems in the country that have been accepted by the government. These include:

Unreliable accounting and reporting systems whereas the central government financial
report has been disclaimed by the auditors for the past three years;

Un-reconciled expenditures at the ministries;

Fragmented cash management and government banking arrangements,

Unclear roles of various internal government internal auditors; and

Poor salary gructure and absence of sanctionsin the civil services.

The PFM reform agenda has been defined and led by the Government, and is being supported by
severa donors, including the World Bank. Significant progresses have been made in some PFM
areas to date, including the completion of a legal and regulatory architecture for modern PFM,
such as a the issuances of implementing rules and regulations on state finances and state treasury,
implementation of treasury single account system and the consolidation of fragmented
government bank accounts.
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Strengths and Weaknesses

The project has strengths and weakness in several areas. The project design has the following
strengths:

The project design is smple, with mainly technical assistance, training and workshops
activities; and
Project location is only in Jakarta.

Some weaknesses noted during the assessment are as follows:

Project staff does not have prior experience with the Bank’s rules and procedures. It may
delay project implementation and slow disbursement; and

Risks may exist in internal control over training and workshops expenditures, which in
the past have been found to be prone to misuse in other similar projects in Indonesia.

The project’s weaknesses may create some risks during implementation. The project includes
several mechanisms to mitigate these risks. Among them are:

FM consultant assistance will be secured by DGESGWM  for fulfilling its required
financial management responsibilities;

Putting in place additiona financia control procedures on training/workshops
expenditures in the project operation manual, such as supporting documentation that all
activities are supported by reports, attendance lists for workshops and trainings and third
party invoices

Participation of civil society in project outreach as well as public procurement activities,
The Project’s financia transactions and activities will be subject to audits by the
Inspector General of the Ministry; and

An independent financial audit will be performed annually by an auditor acceptable to the
Bank.

Risk Assessment Summary

A detailed anaysis of financial management risks arising from the country situation, the
proposed project entities and specific project features and related internal controls has been
completed during the assessment, and is summarized below. These risks have been rated on a
scale consisting of High, Substantial, Moderate and Low.
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Issues

Risks

Summary Comments

Condition of

[High/ And Risk Mitigation Negotiations/of
Substantial / Effectiveness
Moderate / (YIN?)
Low]
A. Inherent Risks
Country Level
1. Government S Government financial reporting is often unreliable with un- N
Financial Reporting reconciled, expenditure differences between Line Ministries
and the Treasury offices. The government has on going
activitiesto improve the PFM through GEMRAP project.
2. Civil Services S The government has started to consider civil services N
Poor civil service reforms. However, payment structure, internal incentives,
payment structures staff capability in general remain inadequate and need further
incentives improvement
Overall Country S
Risk
Entity Level
1. Implementing S Although the DG MCG has engaged the World Bank to N
Entity Organization advise the newly developed directorate on geothermal
Satus of the entity development, it has never managed the Bank’s grant or loan
before. Additional FM support will be provided to
DGESGWM through consultant services as a part of project
management assistance.
Overall Entity Risk S
Project Level
1. Project M The Project is relatively simple because it consists of Y,
Complexity technical assistance and training & workshops. The | project manual
qualification and selection criteria of consultants who will prior to project
provide technical assistance and facilitate trainings & effectiveness
workshops should be defined in the Project Manual. This
Manual should be developed and acceptable to the Bank
prior to project effectiveness.
2. FM staff capacity. S DGESGWM has inadequate FM staff capacity that has N
Inadequate FM staff previous experiences with the Bank financed project.
Additional FM support will be provided to DGESGWM
through consultant services as a part of project management
assistance.
Overall Project Risk M
B. Control Risk
1. Budget S Currently DGMCG is preparing the budget proposal (RKA- N
Delay in issue of KL) for FY 2008. The proposa only included the
budget documents government part, instead of grant alocation. Unless,
DGMCG includes the grant allocation in the proposal, the
project inplementation may delay due to late issuance of the
budget documents (DIPA).
2. Accounting M All project transaction will be recorded in the government N

Reliability of
accounting system

accounting system. In addition, DGESGWM will have
additional accounting code for the project purposes. The
specific accounting code & procedures will be included in
the Project Manual.
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Issues Risks Summary Comments Condition of
[High/ And Risk Mitigation Negotiations/of
Substantial / Effectiveness
Moderate / (YIN?)
Low]
3. Internal Control S DGESGWM should include additional financial control N
Inadequate payment procedures on soft expenditures in the project operation
verification manual such as accounting evidence that all activities are
supported by output reports, attendance lists for trainings and
seminars. In addition, 1G will perform internal audit function
to the project implementation.
4. Flow of Fund M Flow of fund will use existing government procedures where N
KPPN (Treasury Office) transfer the fund directly to
consultant or suppliers’ account.
5. Financial Report M DGESGWM will prepare a separate set of project financial N
Reliability and report for the Bank reporting purposes. The specific reporting
timeliness of procedures will be included in the Project Manual.
financial reports
6. External Audit M BPKP will be accepted as the project auditor. The auditor Y,
Integrity of the will audit the project annual financial statements and submit | Acceptable Audit
auditor and poor the report to the Bank six months after the fiscal year closes. | TOR to be agreed
follow up on the The audit report and the management letter will be made with the Bank
audit findings available to the public. before negotiation
Overall Control Risk M
Overall Risk M

| mplementing Entity

The grant will be implemented by the Directorate of Geotherma Enterprise Supervision and
Ground Water Management (DGESGWM), Director General of Mineral, Coal and Geothermal
(DGMCG), Ministry of Energy and Mineral Resources (MEMR). The Directorate has inadequate
FM saff capacity as it has never managed a Bank financed project. MEMR should assign
interna staff into DGESGWM who has previous experience with the donors financed project
such as form DG Electricity and Energy Utilization (DGEEU). In addition, the project should
have provision to hire an FM consultant to assist the DGESGWM. The consultants will provide
technical assistance on financia management, including budget document preparation,
disbursement mechanism, accounting and reporting. The consultant will aso assist the
DGESGWM to prepare quarterly financial reports for the project purposes.

Accounting and Reporting

All financia transaction for the project will be recorded in the government accounting system
and included in the central government financial report. For the Bank purpose, the project will
prepare a separate set of project financial report which suitable for project monitoring purposes.
The specific accounting procedures for the project financial report should be included in the
Project Operation Manual.

PMU will maintain separate accounting records, on cash basis. FM consultants will assist
DGESGWM on financial administration. DGESGWM will be responsible to prepare an
aggregate Interim Financial Reports (IFR) and submit this to the Bank on quarterly basis, in




formats to be agreed with the bank. Special purpose financial statements for this project will be
prepared annually for audit purposes.

Internal Audit

MEMR has Inspector General that performs as internal awditor for the Minister. The project will
be part of 1G supervision and monitoring. |G will perform an operational audit for the project
activities, includes reviewing internal control mechanism in the project implementing unit
(DGESGWM). A copy of 1G audit report should be available upon the Bank request.

External Audit

The annual audit of the project financia statement will be carried out by auditor acceptable to the
Bank. The audit report will be furnished to the Bank no later than six months after the end of the
government’s fiscal year. The audit assignment will be performed in accordance with the agreed
Terms of Reference. The annual audit will include a review and reconciliation of Special
Account transactions.

Dishursement Arrangement

In order to facilitate disbursements, a Designated (Special) Account (DA) denominated in US
dollars will be opened by DG Treasury in the Central Bank (BI) or acommercial bank acceptable
to the Bank under the name of Ministry of Finance. DG Treasury will authorize its relevant
Treasury Office (KPPN) to authorize payments of eligible project expenditures by issuance of
SP2D (remittance order) charging the DA. For this purpose, DG Treasury shall issue a circular
letter to the relevant KPPN Offices providing guidelines and criteria for eligible project
expenditures in accordance with the Grant Agreement.

When expenditures are due for payment, DGESGWM will prepare SPP (payment request) to
the payment officer within the Satker. After documents verification, the payment officer will
issue SPM (payment order) together with the supporting documentation for submission to the
relevant KPPN. The KPPN will check the budget eligibility and issue SP2D to the DA holding
bank which will transfer the fund directly to the consultant or supplier’s account and debit to the
DA for the Grant portion.

The applicable disbursement method is advance to the DA. The DA will be solely used to
finance eligible project expenditures. While the DA will be under the name of DG Treasury
MOF, the DGESGWM will be the one responsible to reconcile the DA and to prepare the
application for withdrawal for advances and reporting the use of the DA, duly approved by DG
Treasury before their submissions to the Bank. Copies of the DA’s bank statement will be
provided to the DGESGWM by DG Treasury, MOF.

The ceiling of the advance to DA will be fixed at $600,000. Applications for replenishment to
the DA would be submitted monthly, based on the reporting of use of the DA, including: (i) list
payments for contracts under Bank’s prior-review and records evidencing such expenditures, or
(ii) statement of expenditures (SOEs) for al other expenses, and (iii) DA reconciliation

65



statement. When the DGESGWM has the capability to produce timely the quarterly Interim
Financial Report (IFR), reporting the use of funds would be based on the IFR.

All documentation for expenditures submitted for disbursement will be retained at the
implementing unit and shall be made available to the auditors for the annual audit and to the
Bank and its representatives if requested.

Allocation of Grants proceeds (USD)

Allocation % of expendituresto
Category Description be financed
(1) Consultant Services 3,970,000 100
(2) Workshops, goods and supplies* 30,000 100
Total 4,000,000 -

*For the purposes of this Schedule, the term “ Workshops” means the expenses for materials, equipment, stationary,
communications charges and location rental incurred on account of Project i mplementation of workshops. “ Goods
and supplies” means other goods and supplies required for the implementation of the Project.

Supervision Plan

Supervision of project financial management will be performed on a risk-based approach at |east
twice a year. The supervision will review the project’s financial management system, including
but not limited to budgeting, payment verification, accounting, reporting and internal control.
The financial management supervision will be conducted by financial management specialist and
Bank consultants.

Action Plan & Conditionality

Action Responsibility Due Date

1. A draft project management manual to be submitted | DGESGWM | Before Negotiation
to the Bank for approval.
2. A fina project management manual acceptable to the | DGESGWM | Before Effectiveness
Bank is formally adopted for the project.
3. A confirmation letter from the Inspector General on IG Before Negotiation
internal audit assignment is submitted to the Bank
confirming that this project activity is included in its
annual work program and that copies of ther reports
would be submitted to the Bark.

4. Individual FM consultant services have been sdlected. | DGESGWM | Dated 1 June 2008.
The consultant services are to assst DGESGWM on
financia management aspects, including budget, control
and report preparation.
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Annex 9. Procurement Arrangements
INDONESIA: GEOTHERMAL POWER GENERATION DEVELOPMENT PROJECT

A. General

Procurement for the proposed project will be carried out in accordance with the World Bank’s
“Guidelines: Procurement under IBRD Loans and IDA Credits’ dated May 2004 and Revised
October 1, 2006; and “Guidelines: Selection and Employment of Consultants by World Bank
Borrowers’” dated May 2004 and Revised October 1, 2006; and the provisions stipulated in the
Lega Agreements. The general descriptions of various items under different expenditure
category are described below. For each contract to be financed by the GEF Grant, the different
procurement methods or consultant selection methods, estimated costs, prior review
requirements, and time frame are agreed between the Recipient and the Bank project team in the
Procurement Plan. The Procurement Plan will be updated annually or as required to reflect the
actual project implementation needs and improvements in institutional capacity.

Procurement of Works and Goods. No procurement of works is anticipated. Goods to be
procured would include training materials and limited office equipment (computers and
peripherals). The contract value is expected to be very smal (less than $50,000) and the
procurement will be based on the Shopping procedures.

Selection of Consultants: Consultant services are expected in the following areas. pricing
mechanism to provide adequate economic incentives; instrument for upstream risk mitigation;
design, preparation, and implementation for geotherma investment transactions, awareness
program for geothermal development; long-term cost reduction options; and project management
support. These services would be procured mostly through Quality and Cost Based Selection
(QCBYS). If applicable, Selection Based on Consultants Qualifications (CQS) may be used for
consulting services estimated to cost less than $200,000. Individua consultants would be
selected in accordance with the Section V of the Bank’s Consultant Guidelines. If warrarted,
short lists of consultants for services estimated to cost less than $400,000 equivalent per contract
may be composed entirely of national consultants in accordance with the provisions of paragraph
2.7 of the Consultant Guidelines. To expedite the Project implementation, the implementing
agency will carry out advance procurement for some of the consultant services contracts. The
number of advance procurement, as well as the threshold of retroactive financing needed to
finance the contracts will be finalized during negotiation.

Operational Costs: All incremental operating costs will be covered by the local counterpart
funds.

B. Assessment of the Agency’s Capacity to | mplement Procur ement

The main implementing agency (IA) is the Directorate of Geothermal under the Directorate
General of Mineral, Coa and Geothermal, Ministry of Energy and Mineral Resources.
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Assessments of the |A’s procurement capacity for the project have been carried out as part of the
project preparation. The assessments reviewed the organizational structure for project
implementation and an assessment report is available in the project files.

The main procurement related risks identified and the mitigation measures adopted are
summarized below:

To mitigate the risk associated with the low capacity in handling Bank financed
procurement, the Bank has provided procurement training during the preparation phase of
the Project.

To mitigate the risk associated with any confusion between provisions in Keppres
80/2003 and in Bank’s Procurement Guidelines, the IA should prepare a Project
Management Manual (PMM) that includes a Procurement Section. The section should
contain simplified and easy to understand instructions based on Bank’s Procurement
Guidelines. The section should also clearly state that Bank rules shall prevail in the case
of conflicts between the Bank procurement guidelines and Keppres 80/2003 or other local
rules and regulations.

To mitigate the risk of corruption, the 1A should include the established measures to
address corruption issues in the PMM, such as steps to report and investigate any cases of
collusion, fraudulent, corrupt and coercive practices, as well as remedial actions. It
should clarify the complaint handling procedures that are in place. This should include
automatic referrals to BPKP and KPK (the national Corruption Eradication Commission)
to conduct investigative audits if there are strong indications of such irregular practice.

Procurement under the Project would be straightforward involving only consultant selections and
amost all the contracts will be subject to the Bank prior review. Based on this, and taking into
account the above risks and risk mitigation measures, the overall project risk for procurement is
rated as “AVERAGE".

C. Procurement Plan

A Procurement Plan has been developed and agreed between the IA and the Bank Project Team
and is available at the IA’s office. The Procurement Plan will also be available in the Project’s
database and in the Bank’s external website. It should be updated in agreement with the Project
Team annually or as required to reflect the actual project implementation needs.

D. Freguency of Procurement Supervision

All magjor contracts will be subject to prior review, for which the review, monitoring ard
supervision will be carried out from Bank office based in Jakarta on aregular basis. In addition,
procurement supervision and post review will be conducted as part of the regular project
supervision missions at least twice per year.

68



E. Details of the Procurement Arrangements
1. Goodsand Works
Shopping procedures will be followed for the purchase of training materials and limited
office equipment (computers and peripherals). (Estimated cost US$30,000)
2. Consulting Services.
(@ List of Consulting Assignments with short-list of international firms.
Note: all contracts may be carried out through advance procurement
1 2 3 4 5 6 7
Ref. Description of Estimated _ Rev\;ve\g by Expected
No. Assignment Cost Selection Prop_osz_ils Comments
USS Method (Prior / Submission
( ) Pog) Date
The following assignments will be carried out by consulting firms.
1 Policy to Address 600,000 QCBS Prior May, 2008
Incremental Costs
2. Instrument for 400,000 QCBS Prior May, 2008
Upstream Risk
Mitigation
3. Design and Preparation 900,000 QCBS Prior May, 2008
for Geothermal
Investment
Transactions
4, Implementation for 1,700,000 QCBS Prior May, 2009 | To be carried
Geothermal Investment out after the
Transactions Assignment 3.
The consultant
for “3” will
not be eligible
for“4”.
5. Long-Term Cost 150,000 cQy Prior May, 2008
Reduction Options QCBS
6. Awareness Program 20,000 IC Post Multiple
contracts
The following assignments will be carried out by individual consultants.
7. Overal Project 200,000 IC Prior or Post Multiple
Management Support contracts

(b) Consultancy services estimated to cost above $100,000 for firms and $50,000 for
individuals (if any) per contract and al Single Source Selection of consultants (if any)
will be subject to prior review by the Bank.
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(c) Short lists composed entirely of national consultants: Not expected at the time of
project appraisal. However, if need arises during project implementation and justified,
short lists of consultants for services estimated to cost less than $400,000 equivalent
per contract may be composed entirely of national consultants in accordance with the

provisions of paragraph 2.7 of the Consultant Guidelines.

F. Bank Prior Review Thresholds

Expenditure Contract Value Threshold Procurement Contracts Subject to Prior
Category (US$,000) M ethod Review (US$' 000)
Goods <50 Shopping First two contracts
Consultant services >=200 QCBS, QBS, FBS >=100 & all SSS
<200 CQSs
NA IC >=50 & al SSS

QCBS:  Quality and Cost Based Selection
QBS: Quality Based Selection

FBS. Fixed Budget Selection

cQs: Selection Based on Consultant’s Qualifications
IC: Individual Consultants
SSS: Single Source Selection
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Annex 10: Safeguard Policy |ssues

INDONESIA: GEOTHERMAL POWER GENERATION DEVELOPMENT PROJECT

I ntroduction

This operation is not financing investments such as exploration for or development of
geothermal energy sources and consequently will not have environmental or social impacts. It
ams to remove barriers that have impeded expansion of geothermal power generation in
resource-rich Indonesia and to make investment in geotherma power more attractive and
efficient. The investments that will follow, if this operation meets its development objective,
will be positive in their globa environmental impacts in that the additions they will make to
generating capacity in Indonesia will be through the tapping of a renewable resource, with vastly
smaller emissions of greenhouse gases, other air pollutants, water pollutants and solid wastes in
comparison with oil or coal-fired generating plants. However, geothermal power development
can have potential impacts that can be adverse to the natural and human environments. As part
of the reforms the project seeks to achieve, it will develop guidelines and models for prospective
investors in geothermal power to assist them in complying with the applicable social and
environmental laws, regulations and guidelines of Indonesia, taking into account international
good practice.

Potential Adverse Impactsof Geothermal Power Generation

Impacts can occur in any of four stages of geothermal energy development. exploration,
construction, operation, and decommissioning. Environmental issues that arise during drilling
are the main environmental concerns during the pre-feasibility/exploration stage and during
construction. During operations, the issues are noise, water pollution, and, to a lesser extent, air
emissions. Once a plant has outlived its useful life, the decommissioning plan needs to address
safety hazards and possible contamination of groundwater. Occupationa heath and safety are
concernsin al four stages. The stages are discussed in more detail below.

Exploration/Pre-feasibility

The first perceptible effect on the environment is that of drilling, whether the boreholes are
shalow to measure the geotherma gradient in the pre-feasibility exploration phase, or
exploratory to assess the production potential. Installation of a drilling rig and all the accessory
equipment entails the construction of access roads and a drilling pad. These operations will
modify the surface morphology of the area and could damage local plants and wildlife as well as
physical cultural resources. Land may have to be acquired, at least temporarily, necessitating
consultation with loca communities and compensation for loss of access, crops, trees, and
structures. Development of roads opens remote areas to a variety of human activities, some of
which, such as poaching, illegal logging, and swidden agriculture, result in degradation of
natural habitat. Well testing generates noise and air emissions. Drilling muds, heated water with
dissolved gases and contaminants such as heavy metals, sour gases, and decant water from
drilling mud impoundments all have the potential to cause water and air pollution. Water
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withdrawal from local streams or wells for drilling can affect other water users and uses.
Inaccuracies in understanding the local hydrogeology (in particular the relationship between
freshwater and geothermal water sources), and poor drilling practices can lead to pollution of
underground drinking water aquifers during construction and operation and after
decommissioning.

Construction

Once a site has been selected for development, more land area will be disturbed, and land will
have to be acquired permanently. Access will be improved (with sustained potential for
environmental degradation); material hauling will have impacts on local roads traffic and noise
levels; construction wastes will be generated; and the influx of workers from outside the area
may have environmental and social impacts including conflict with residents, transmission of
STDs and other diseases, pollution from work camp wastes, interruption of business activities
and poaching. On the positive side, there will be some opportunities for local employment and
for small businesses, such as food sellers, most of which will be temporary. The potential
impacts of drilling will exist, on a larger scale. Undesirable gases may be discharged into the
atmosphere.  Wells for production and for re-injection of wastewater have the potential to cause
groundwater contamination by alowing fluid from thermal layers to penetrate shallower aquifers
that feed surface streams and meet the water supply needs of local communities. They must be
constructed with proper casings to prevent leakage from one layer to another. Installation of the
pipelines that will transport the geothermal fluids and construction of the utilization plants will
also affect animal and plant life and the surface morphology. The scenic view will be modified.
Construction site safety should be addressed.

Operation

Environmental problems also arise during plant operation. Geothermal fluids (steam or hot
water) usually contain gases such as carbon dioxide (CO,), hydrogen sulfide (H2S), ammonia
(NHz), methane (CH,), and trace amounts of other gases, as well as dissolved substances whose
concentrations usually increase with temperature. For example, sodium chloride (NaCl), boron
(B), arsenic (As) and mercury (Hg) are a source of pollution if discharged into the environment.
Some geothermal fluids, such as those utilized for district heating in Iceland, are freshwaters, but
this is an exception to the rule. The wastewaters from geothermal plants also have a higher
temperature than the environment and therefore constitute a potential thermal pollutant.
Normally only the lower-temperature geothermal waters that are of drinking-water quality
should be allowed to flow into surface waters, but there are circumstances in which the quality of
the receiving water is aready affected by geothermal springs, so that discharges of lower quality
would have no additional adverse impact. All other geothermal applications require that the
cooled water be injected back into the reservoir. Well casings need to be inspected periodically
so that corrosion that could lead to blowout or contamination of shallow aquifers can be detected
and managed.

Air pollution may become a problem when generating electricity in geothermal power plants.

However, for the same output of electricity, carbon dioxide emissions from geothermal power
plants range anywhere from zero to only a fraction of emissions from fossil-burning power
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plants, depending on the particular reservoir and its characteristics. Hydrogen sulfide can reach
moderate concentrations in the steam produced from some geothermal fields. This gas presents a
pollution problem because, besides being corrosive, it is easily detected at low concentrations by
humans. 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.

The noise associated with operating geothermal power plants could be a problem. During the
production phase there is a higher-pitched noise of steam traveling through pipelines and the
occasional vent discharge. These are normally acceptable. At the power plant the main noise
pollution comes from the cooling tower fans, the steam gjector, and the turbine "hum’. The noise
generated in direct heat applications is usualy negligible. Noise abatement measures should
achieve either the appropriate international standard or the respective nationa standards,
whichever is lower.

In addition to domestic wastewater and solid waste produced by the plant staff, there are solid
wastes such as cooling tower sudge that will require special handling.

Workplace health and safety are important issues to be addressed in environmental assessmert
and in developing operating procedures and guidelines.

Decommissioning and Closure

The scope of the project EIA (Environmental Impact Assessment) should include post-operation
impacts, and the plan for decommissioning and closure should be developed early in the project.
Community health and safety as well as environmental and socia issues need to be taken into
consideration. Potential impacts to be prevented or mitigated include accidents to children that
may play among the facilities; releases of steam and hot water from failure of pipes or valves,
with resulting water and air pollution; contamination of shallow aquifers if well casings corrode
and leak; and accumulations of solid waste and abandoned materials and equipment. The plan
should address the sealing of wells, the removal and disposal of production facilities in an
environmentally sensitive manner, the restoration of the site, and provisions for any ongoing
mai ntenance issues.

I mpacts of Associated Facilities

Transmission lines are a mgjor type of investment that will be associated with geothermal power
plants. Even when they are going to be developed as separate projects, standard EA practice
requires the impacts of new or expanded lines to be considered in the EIA for the power plart.
The typica environmental and social impacts are acquisition of land for tower footings;
restriction of land uses elsewhere in the power line right-of-way, involuntary resettlement when a
residence must be moved or so much of a property is affected that it is no longer a viable place to
reside, damage to or degradation of physical cultural property, conversion of natural habitat,
opening of access to remote natural areas leading to encroachment and illegal activities, and
visua impacts.
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Indonesian Safeguards Requirements for Geothermal Power Plants

Indonesian law and regulations for environmental impact assessment (AMDAL) are being
revised. The legal requirement for EA is specified in Article 18(1) of Law Number 23 of 1997
Concerning Environmental Management: “Every business and/or activity that gives rise to a
major and significant impact on the environment must possess an environmental impact analysis
to obtain the license to conduct the business and/or activity.” Government Regulation Number
27 of 1999 Concerning Environmental Impact Assessment describes the procedures for the
preparation, review, approval and public disclosure of environmental assessments. Article 3 of
the regulation obliges the Minister of Environment to specify the types of businesses that are
likely to give rise to major and significant impacts. The Minister does this through issuance of a
Ministerial Decree, the most recent of which is PerMen 11/2006.  Annex | of PerMen 11/2006
specifies that projects involving exploitaion or development of geothermal energy of 55
megawatts or greater require an EIA and calls attention to potential impacts on water, air, flora
and fauna, socia and economic activities, and local culture. Annex Il of PerMen 11/2006 also
lists the types of conservation areas within which any proposed project, regardless of type or
size, must have an EIA: conservation forest, peat swamps, aquifer recharge areas, beaches and
riverbanks, areas surrounding lakes and springs, national parks and reserves, marine parks and
reserves, and national parks, tourism parks and forest reserves. The content of an EIA is
specified in PerMen 08/2006  Geothermal power projects smaller than 55 MW and not located
in any of the conservation areas would require an environmenta management plan and
monitoring plan, the contents of which are specified in KepMen 86/2002.

The AMDAL requirements are generally adequate to address environmental and social
safeguards, but their implementation in various sectors including energy often falls short of the
standards desired by the Ministry of Environment (MOE). Typical problems are: lack of shared
understanding among developer, EA preparer, and concerned government on the scope of an
environmental assessment; failure to collect sufficient data and apply analytical techniques so
that impacts can be predicted in quantitative terms; disconnects between EA and project planning
and licensing, so that permits are issued without regard to EA approval; and weak
implementation of mitigation and monitoring plans. This project is not an appropriate vehicle to
correct those systemic problems;, MOE has in progress a program of “AMDAL Reformas” to
address them, and the Bank is supporting that work through ESW.

Inter national Practicein Environmental Assessment of Geothermal Power Projects

It is possible that investors planning to develop geothermal projects in Indonesia will be seeking
financing, insurance, or guarantees from bilateral or multilateral development finance agencies,
or commercial banks that subscribe to the Equator Principles. Funding may also be available
from GEF or under various mechanisms based on the Kyoto Protocol, from individual sources or
through carbon off-set financing. To access such financial support, the prospective developer
will want to prepare a proposal that is “bankable” — i.e., that not only complies with national
requirements but is also consistent with the environmental and socia policies and standards of
the institutions that offer the types of support being sought. Therefore, geothermal investors who
are seeking such international financing options would want to adhere to various standards of
international good practice to be able to secure such funds.
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There are numerous sources that may be drawn upon as international best practice in meeting
environmental and socia obligations when developing geothermal resources. |If developers are
considering international financing through public channels, the guidelines from multilateral and
bilateral financiers may serve as useful examples. The World Bank’s (IBRD and IDA)
environmental and socia guidelines for power generation and transmission may be one such
example, athough it does not specifically address geotherma power development. Other
international financiers such as ADB and JBIC aso have smilar guidelines that must be
complied with in order to secure their funding. 1FC has also just released (April 30, 2007) new
Environmental, Health and Safety Guidelines that include specific consideration for geothermal
power generation and on electric power transmission and distribution. All of these agencies have
policies, performance standards, or guidelines for environmental assessment, and investors who
comply with them are likely to be viewed more favorably by most international financiers.

Approach to Safeguards for the Project

As a technical assistance operation, this project has no direct environmental or social impacts
since it does not directly finance any power projects. Therefore, the project b classified as
environmental assessment Category C, where an environmental assessment is not required.
However, one of its key aims is to facilitate increased private sector investment in geothermal
power generation projects which will require the developer to comply with the environmental
regulations in Indonesia. Therefore, as a part of transactionsin Component 2, which is designed
to assst MEMR develop model procedures and processes along with documentation for
transacting geothermal power development investments, a Guidance Document on
environmental and social aspects of geothermal development will be developed and included in
the bid package.

Consequently, Component 2, which is designed to assist MEMR develop model procedures and
processes along with documentation for transacting geothermal power development investments,
will also ensure that environmental and social aspects are covered. The model bidding
documents will clearly identify the responsibilities of the developer to carry out safeguards work
so that developers can sufficiently develop environmental and social mitigation and monitoring
measures as they prepare the EIA for the project. The model documents will also explain the
review and approval functions of government agencies and other stakeholders. This will be done
through a guidance document that would be included in the bid package for geothermal power
investors (and will be available for any other agencies responsible for environmental review,
licensing, monitoring and oversight). The objective is to improve the application of safeguards
in geothermal power investments, both in terms of quality and efficiency. The Guidance
Document will include:

(& guideines, timelines and models for compliance with GOI environmental and social
requirements, and

(b) suggestions based on international good practice to enhance the "bankability" of potential

projects for investors intending to make proposed projects suitable for international
financiers.
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Stakeholder Consultations and Disclosure

Disclosure of the ISDS and PID will be adequate to inform interested stakeholders of the
safeguards arrangements for the project. Consultation will become important when the guidance
document is drafted. MEMR will arrange for consultations on the drafts with stakeholders that
will include MOE, environmental NGOs, industry representatives, a sample of sub- national
environmental and development planning agencies (drawing from areas where geothermal power
development is most likely), and interested bilateral and multilateral development agencies. The
completed guidance document will be made available to the public in Indonesia and in the
Bank’s InfoShop.
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Annex 11: Governance and Accountability Framework (GAF)

1 The GAF summarizes the actions that have been agreed to and will be undertaken by the
Ministry of Energy and Mineral Resources (MEMR) in terms of reinforcing project governance,
enhancing transparency of project activities, increasing public accountability and reducing
opportunities for corryption, collusion or fraud. All measures mentioned below will be
incorporated into the Project Management Manual (PMM), which has been developed by the
MEMR to serve as a comprehensive guide to assist with project implementation.

Risk Analysis

2. Overall governance and accountability risk rating for this project islow. Thisis based on
the fact that the financial aspects of the major project components consist of a limited number of
consultant contracts, all of which will be managed by MEMR from Jakarta. There are no works
contracts while goods contracts are minimal (estimated at less than $50,000 of the overall $4
million project expenditures). Activities related to training and workshops make up a minor
component, and will be subject to additional checks and balances as described below.

3. Social accountability mechanisms have been incorporated as a key part of the project’s
design. Since the project in large part is promoting policies and transactions to attract
investments and promote the benefits of geothermal energy, it contains important public
awareness and engagement components. These are designed to include regular contact with
relevant stakeholders including civil society groups. It is meant as a channel not only for
information dissemination purposes, but also to obtain feedback from stakeholders so that the
reform solutions can be optimized through an iterative dialogue. Additional governance and
anti-corruption measures that have been included in the project are described below.

Transparency and Public Disclosure

4, With a view to enhancing public awareness related to the development and provision of
geothermal energy, the project includes a public engagement component that will be used to
ensure the widespread circulation of project information to interested parties in the public and
private sectors as well as among civil society groups. This will include an ongoing policy
dialogue engaging civil society groups with affiliations in the energy sector, such as Bimasena
(the Mines and Energy Society, which include maor private/public/non-government/research
representations), INAGA (Indonesian Geothermal Association, which involves key public,
private and academic stakeholders), and academic/research entities (that would include the
Bandung Institute of Technology or ITB) and other civil society groups concerned with
Indonesian policy in the energy sector. In fact, MEMR has already begun the public engagement
campaign with several events during project preparation that were used to confirm the design of
the proposed reform program and publicize their goals for devel oping the sector.
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Financial M anagement M easures

5. The financial management measures to mitigate risks are summarized below and are
further detailed in Annex 8: The Inspector General for the MEMR has formally agreed to
conduct a yearly internal audit of the project activities. Furthermore, MEMR has also agreed to
an external audit, for which the draft terms of reference have already been agreed with the Bank.
Additional scrutiny will also be applied to training activities through the implementation of
additional financia control procedures including the provision of signed attendance lists for all
training/workshops and third party invoicess. MEMR aso plans to enhance heir financial
management capabilities by securing specialized consultant assistance.

Procurement Measures

6. The key procurement measures to mitigate risks are summarized below and are further
detailed in Annex 9: The five major contracts to be awarded under this project will require prior
review by the World Bank. Furthermore, sealed financial bids will be held for safekeeping by
notary publics or a similarly secure ingtitution to be agreed upon with the Bank. MEMR will
also invite external observers from outside government to attend public bid openings as
independent observers. The World Bank has already provided procurement training to MEMR
officials, and the project will support MEMR secure specialized consultant assistance to assist
with project procurement activities.

Complaints Handling

7. In addition to the provisions allowed in Keppres 80 providing bidders a 5-day period after
bid opening to register any complaints regarding the procurement process, the project will also
ensure that a secure email account is established through which any interested individual can,
anonymously or otherwise, seek additional information or register complaints of any nature
regarding the project. The email address will be made available on all bidding documents
pertaining to contracts under this project as well as during any events organized under the public
engagement component of the project. There will be Ministry oversight to ensure that any issues
raised are resolved adequately. This mechanism will be subject to regular supervision by the
World Bank.

Sanctions and Remedies

8. The Implementing Agency will apply remedial actions and sanctions for cases of fraud
and corruption that are reported and for which evidence is found. This will include sanctions
against agency staff and/or contractors proven to be involved in such cases. In all procurement
contracts, evidence of fraud, corruption, collusion or coercive practices will result in termination
of the contract with additional penalties imposed in accordance with World Bank and
Government of Indonesia regulations. Disbursement of funds to any project activity may be
suspended in cases where there appear to be significant problems and where the Implementing
Agency has not taken appropriate actions to rectify the problems.
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Supervision

0. The Implementing Agency is expected to review all aspects of the GAF on an annua
basis and to include a summary of their findings (including the rationale for any problems
encountered) as part of their regular reports to the World Bank. For its part, the World Bank will
review the GAF as part of its regular supervision missions. By mutua agreement, the GAF can
be jointly reviewed and revised on an annual basis.
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Annex 12. Project Preparation and Supervision
INDONESIA: GEOTHERMAL POWER GENERATION DEVELOPMENT PROJECT

Planned Actual
PCN review 06/29/2007 06/18/2007
Initial PID to PIC May 2007 11/07/2007
Initial ISDSto PIC May 2007 11/07/2007
Appraisal January 2007
Negotiations 02/26/2008
Board/RV P approval 04/30/2008
Planned date of effectiveness May 2003
Planned date of mid-term review December 2009
Planned closing date June 2011

Key ingtitutions responsible for preparation of the project:

The National Development Planning Agency, BAPPENAS — Directorate for Energy,
Mining and Mineral Resources and

The Ministry of Energy and Mineral Resources — Directorate for Geothermal Enterprise
Supervision and Groundwater Management.

Bank staff and consultants who worked on the project included:

Name Title Unit

Migara Jayawardena Senior Infrastructure Economist/Task Team L eader EASTE
L eiping Wang Senior Energy Specialist/ Engineer EASTE
Noureddine Berrah Energy Policy Advisor Consultant EASTE
Jeff Delmon Senior Infrastructure Specialist/ Transactions FEU
Yuling Zhou Senior Operations Officer/ Procurement EASTE
Feng Liu Energy Specialist Consultant EASCS
Emil Elestianto Development Specialist Consultant EASTE
Rajiv Sondhi Senior Financial Management Specialist/ FMS LOAFC
Ximing Peng Energy Specialist EASCS
Bisma Husen Procurement Specialist EAPCO
Unggul Suprayitno Financial Management Specialist EAPCO
Tom Walton Environmental Specialist Consultant/Safeguards AFTTR
Viviante Rambe Environmental Specialist EASIS
Bruce Harris Social Development Specialist Consultant/Safeguards EASTE
Teri Vdilla Program Assistant EASTE
Julia Hanniawaty Team Assistant EACIF

Bank funds expended to date on project preparation:

1. Bank resources; US$183,164.69
2. Trust funds: -0-
3. Totd: US$183,164.69

Estimated Approval and Supervision costs:
1. Remaining costs to approval: US$15,000
2. Estimated annual supervision cost: US$65,000
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Annex 13. Documentsin the Project File
INDONESIA: GEOTHERMAL POWER GENERATION DEVELOPMENT PROJECT

Bank Staff Assessments
Detailed Project Assessmerts from Identification, Preparation and Pre-Appraisal Missions

World Bank, Country Brief —Indonesia

World Bank (2003), Country Assistance Strategy for Indonesia, 2004-2007

World Bank (2006), Electricity for All: Options for Increasing Access in Indonesia
World Bank (2004), Averting an Infrastructure Crisis

Other

APEC (1996), Energy Overview

PEACE (2007), Indonesia and Climate Change: Current Status and Policies

JCA (2007), Masterplan Study for Geotherma Development in Indonesia

Martinot, E. (2002), Grid-based Renewable Energy in Developing Countries. Policies,
Strategies, and Lessons from the GEF

Indonesia Geothermal Association (2004), Geothermal Development in Indonesia
Ministry of Energy and Mineral Resources Indonesia (2007), Geothermal Investment
Opportunities in Indonesia,
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Annex 14: Statement of Loans and Credits
INDONESIA: GEOTHERMAL POWER GENERATION DEVELOPMENT PROJECT

Difference between
expected and actual
Origind Amount in US$ Millions disbursements
ProjectID FY  Purpose IBRD IDA F GEF Cancel.  Undisb. Orig. Frm. Rev'd
P079906 2007 |ID-STRATEGIC ROADS INFRA 208.00 0.00 0.00 0.00 0.00 208.00 0.00 0.00
P083742 2007  |D-Farmer Empower. Agric.Tech.&Info 32.80 60.00 0.00 0.00 0.00 93.18 0.00 0.00
P089479 2006 |D-Early Childhood Education and Dev 0.00 67.50 0.00 0.00 0.00 69.88 0.01 0.00
P085375 2006 ID-WSSLICIII (coTTL=Claudia Rokx) 0.00 13750 0.00 0.00 0.00 13832 4.48 0.00
PO77175 2006 :)I?-.Domeﬂic Gas Market Development 80.00 0.00 0.00 0.00 0.00 68.73 5.40 0.00
0.

PO76174 2005 |D-Initiatives for Local Govern. Reform 14.50 15.00 0.00 0.00 0.00 38.29 12.33 0.00
P078070 2005 Support for Poor and Disadvantaged 69.00 35.00 0.00 0.00 0.00 10229 14.02 0.00

Areas
P084583 2005 ID-UPP3 67.30 71.40 0.00 0.00 0.00 78.74 -26.67 0.00
P071296 2005 |ID-USDRP 45,00 0.00 0.00 0.00 0.00 42.76 0.71 0.00
P085133 2005 Govt Finl Mgt & Revenue Admin Project 55.00 5.00 0.00 0.00 0.00 55.07 20.14 0.00
P085374 2005 |ID-HIGHEREDUCATION 50.00 30.00 0.00 0.00 0.00 68.71 9.49 0.00
P092019 2005 Kecamatan Development Project 3B 80.00 80.00 0.00 0.00 0.00 59.70 9.78 0.00
P084860 2004 |D-PCFIndocement Cement 0.00 0.00 0.00 0.00 0.00 10.73 0.00 0.00
P074290 2004 ID-E.IND REG TRANSPT 2 200.00 0.00 0.00 0.00 1.00 15919 90.86 0.00
P064728 2004 |ID-LAND MANAGEMENT &POLICY 32.80 32.80 0.00 0.00 0.16 44.62 9.48 0.00

DEVT PROJECT
P071316 2004 ID - Cora Reef Rehab and Mgmt Prog I 33.20 23.00 0.00 0.00 0.17 4451 10.91 0.00
P071318 2004 ID - Cora Reef Rehab and Management |1 0.00 0.00 0.00 7.50 0.00 6.89 255 0.00
P059931 2003 ::)D—Water Resources & Irr.Sector Mgt 45,00 25.00 0.00 0.00 0.00 64.51 59.01 11.22

rog

P063913 2003 |D-JavaBadi Pwr Sector & Strength 141.00 0.00 0.00 0.00 0.00 11510 98.68 7.35
P079156 2003 ID Third Kecamatan Development Projed 204.30 4550 0.00 0.00 0.00 2.29 -8.62 0.00
PO76271 2003 ID-PPITA 17.10 0.00 0.00 0.00 0.00 4.52 4.52 1.16
PO73772 2003 |D-Hedth Workforce & Services (PHP 3) 3110 74.50 0.00 0.00 0.00 74.41 50.09 -350
P073970 2002 |ID-GLOBAL DEV LEARNING (LIL) 2,66 0.00 0.00 0.00 0.00 1.30 1.30 0.00
P072852 2002 ID-UPP2 29.50 70.50 0.00 0.00 0.00 4.37 -16.07 0.00
P073025 2001 |D-SECOND KECAMATAN 208.90 111.30 0.00 0.00 0.00 5.79 -8.88 0.00

DEVELOPMENT PROJECT
P049539 2001 ID-PROVINCIAL HEALTH Il 63.20 40.00 0.00 0.00 32.00 1.40 2713 0.00
P059477 2000 ID-WSSLIC Il (co-TTL=Claudia Rokx) 0.00 77.40 0.00 0.00 0.00 1892 11.87 0.00
P049545 2000 ID-PROVINCIAL HEALTH I 0.00 38.00 0.00 0.00 3.17 7.72 8.19 8.19
P045337 1998 |ID-KECAMATAN DEV FUND 225.00 0.00 0.00 0.00 11.03 12520 -37.41 0.00

Total: 193536 1,039.40 0.00 7.50 4753 171514 35330 24.42
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STATEMENT OF IFC's
Held and Disbursed Portfolio
In Millions of US Dollars

INDONESIA

Committed Disbursed
IFC IFC

FY Approva  Company Loan Equity Quas Partic.  Loan Equity Quasi Partic.
2006 Bank Danamon 155.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2004 BonaVista School  1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00
2006 Buana Bank 5.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2006 Central pertiwi 45.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2004 Medan NP School  1.75 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2002 P.T. Gawi 11.05 0.00 0.00 3.49 4.90 0.00 0.00 3.49
1989 PT Agro Muko 0.00 2.20 0.00 0.00 0.00 2.20 0.00 0.00
1997 PT Alumindo 2.73 0.00 0.00 0.00 2.73 0.00 0.00 0.00
1989 PT Astra 0.00 0.20 0.00 0.00 0.00 0.20 0.00 0.00
1994 PT Astra 0.00 0.19 0.00 0.00 0.00 0.19 0.00 0.00
2003 PT Astra 0.00 0.12 0.00 0.00 0.00 0.12 0.00 0.00

PT Astra Otopart 0.00 0.70 0.00 0.00 0.00 0.70 0.00 0.00
2005 PT Astra Otopart 24.00 0.00 0.00 0.00 24.00 0.00 0.00 0.00
2000 PT Bank NISP 0.00 2.85 2.86 0.00 0.00 2.85 2.83 0.00
2002 PT Bank NISP 0.00 2.04 0.00 0.00 0.00 2.04 0.00 0.00
2004 PT Bank NISP 35.00 0.00 0.00 0.00 35.00 0.00 0.00 0.00
1997 PT Berlian 0.00 3.35 0.00 0.00 0.00 0.00 0.00 0.00
1993 PT BinaDanatama  0.05 0.00 0.00 0.00 0.05 0.00 0.00 0.00
1996 PT Bina Danatama  0.00 0.00 2.58 481 0.00 0.00 2.58 481
2004 PT Ecogreen 30.00 0.00 0.00 0.00 30.00 0.00 0.00 0.00
2005 PT Ecogreen 25.00 0.00 0.00 0.00 20.00 0.00 0.00 0.00

PT Grahawita 0.00 0.00 3.75 0.00 0.00 0.00 3.75 0.00
1991 PT Indo-Rama 0.00 3.82 0.00 0.00 0.00 3.82 0.00 0.00
1995 PT Indo-Rama 0.00 157 0.00 0.00 0.00 157 0.00 0.00
1999 PT Indo-Rama 0.00 0.81 0.00 0.00 0.00 0.81 0.00 0.00
2001 PT Indo-Rama 20.00 0.00 0.00 0.00 0.33 0.00 0.00 0.00
2004 PT Indo-Rama 48.00 0.00 0.00 0.00 41.00 0.00 0.00 0.00
1992 PT KIA Keramik 0.23 0.00 0.00 2.00 0.23 0.00 0.00 2.00
1996 PT KIA Keramik 1.65 0.00 0.00 53.49 1.65 0.00 0.00 53.49
1995 PT KIA Serpih 4.50 0.00 0.00 49.50 450 0.00 0.00 49.50
1997 PT Kaimantan 9.38 0.00 0.00 0.00 9.38 0.00 0.00 0.00

PT Karunia (KAS) 1645 0.00 0.00 3.56 16.45 0.00 0.00 3.56
2006 PT Karunia(KAS)  20.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PT Makro 0.00 2.34 0.00 0.00 0.00 234 0.00 0.00
2000 PT Makro 0.00 121 0.00 0.00 0.00 0.71 0.00 0.00
2006 PT Makro 0.00 0.66 0.00 0.00 0.00 0.66 0.00 0.00
1998 PT Megaplast 0.00 2.50 0.00 0.00 0.00 2.50 0.00 0.00
1993 PT Nusantara 0.00 0.00 10.16 7.90 0.00 0.00 10.16 7.90
2004 PT Prekars(PAS) 1536 0.00 0.00 3.20 15.36 0.00 0.00 3.20
1997 PT Sayap 0.83 0.00 0.00 0.00 0.83 0.00 0.00 0.00
2001 PT Sigma 0.00 1.03 0.00 0.00 0.00 1.03 0.00 0.00

83



Committed Disbur sed
IFC IFC
FY Approva  Company Loan Equity Quas Partic.  Loan Equity Quas Partic.
2006 PTTAS 7.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1995 PT Viscose 7.81 0.00 0.00 0.00 7.81 0.00 0.00 0.00
2004 PT Viscose 8.31 0.00 0.00 0.00 8.31 0.00 0.00 0.00
1997 PT Wings 0.72 0.00 0.00 0.00 0.72 0.00 0.00 0.00
2001 Sunson 1162 0.00 0.00 7.35 1162 0.00 0.00 7.35
2005 WOM 0.00 1582 0.00 0.00 0.00 1574 0.00 0.00
2006 WOM 20.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2004 Wilmar 33.33 0.00 0.00 0.00 33.33 0.00 0.00 0.00
Total portfolio:  560.77 4141 1935 13530 269.20 3748 1932  135.30
Approvals Pending Commitment

FY Approva  Company Loan Equity Quas Partic.

2005 Bank NISP SELF 0.03 0.00 0.00 0.00

2006 Bank NISP Swap 0.00 0.00 0.00 0.00

2006 Orix Indonesia 0.08 0.00 0.00 0.00

Tota pending commitment: 0.11 0.00 0.00 0.00




Indonesia at a glance

Annex 15: Country at a Glance

9/28/07
East Lower-
POVERTY and SOCIAL Asia & middle- -
. . . Development diamond*
Indonesia Pacific income
2006
Population, mid-year (millions) 223.0 1,900 2,276 .
X Life expectancy
GNI per canita (Atlas method. US$) 1.420 1.863 2.037
GNI (Atlas method, US$ billions) 316.7 3,539 4,635
Average annual growth, 2000-06
Population (%) 13 09 09 GNI Gross
0
Labor force (%) 1.9 13 14 per — primary
Most recent estimate (latest year available, 2000-06) capita enroliment
Poverty (% of population below national poverty line) 18 . ..
Urban population (% of total population) 49 42 47
Life expectancy at birth (years) 68 71 71
Infant mortality (per 1,000 live births) 28 26 31
Child malnutrition (% of children under 5) 28 15 13 Access to improved water source
Access to an imoroved water source (% of pooulation) 77 79 81
Literacy (% of population age 15+) 90 91 89 .
Gross primary enrollment (% of school-age population) 117 114 113 Indonesia
Male 119 115 117 Lower-middle-income group
Female 115 113 114
KEY ECONOMIC RATIOS and LONG-TERM TRENDS
1986 1996 2005 2006 " "
Economic ratios*
GDP (US$ billions) 80.1 227.4 287.0 364.8
Gross canital formation/GDP 295 30.7 246 246 Trade
Exports of goods and services/GDF 195 25.8 33.6 30.9
Gross domestic savings/GDP 285 30.1 289 29.4
Gross national savings/GDF 238 27.8 257 26.4
Current account balance/GDP -4.9 -3.4 01 27 . .
Domestic Capital
Interest payments/GDP 3.0 2.2 11 13 savings farmation
Total debt/GDP 53.6 56.7 48.2 353 o
Total debt service/exports 37.3 36.6 16.8 223
Present value of debt/GDP 48.3 +
Present value of debt/exports 129.0
Indebtedness
1986-96 1996-06 2005 2006 2006-10
(average annual growth)
GDP 7.9 2.7 5.7 55 65 Indonesia
GDP per capita 6.1 13 4.3 43 53 Lower-middle-income group
Exports of aoods and services 9.1 3.8 16.4 9.2 83
STRUCTURE of the ECONOMY
1986 1996 2005 2006 Growth of cabital and GDP (%)
(% of GDP) 201
Agriculture 24.2 16.7 131 129
Industry 337 43.5 46.8 47.0 10
Manufacturing 16.7 25.6 277 28.0
Services 42.0 39.9 40.2 40.1 0 y > + + + y
1 01 02 03 04 05 06
Household final consumption expenditure 60.4 62.4 63.0 62.0 10
General gov't final consumption expenditure 11.0 7.6 81 86 GCF == GDP
Imports of goods and services 20.5 26.4 29.3 26.1
1986-96  1996-06 2005 2006 Growth of exports and imports (%)
(average annual growth)
Aariculture 33 25 27 30 ®
Industry 9.9 2.4 47 47 20
Manufacturina 11.2 3.5 46 46 10
Services 8.1 3.2 79 72
Household final consumption expenditure 7.7 3.1 35 50 ° o1 03 04 05 06
General gov't final consumption expenditure 4.3 4.9 6.6 9.6 -10
Gross canital formation 10.6 -1.3 84 14 Exports === mports
Imports of goods and services 10.3 1.8 171 76

Note: 2006 data are preliminary estimates.

This table was produced from the Development Economics LDB database.
* The diamonds show four key indicators in the country (in bold) compared with its income-agroup average. If data are missing, the diamond will

85



Indonesia

PRICES and GOVERNMENT FINANCE

) . 1986 1996 2005 2006 Inflation (%)
Domestic prices s
(% chanae) . T
Consumer prices 5.8 8.0 10.5 131 s
Implicit GDP deflator -0.1 8.9 14.8 13.6 o
Government finance 5
(% of GDP. includes current arants) 0+ + + + + + 1
Current revenue 15.9 16.5 17.8 19.1 01 02 03 04 05 09
Current budget baIgn_ce -4.6 8.0 6.2 7.6 GDP deflator  ==0==Cp]
Overall surplus/deficit -35 3.0 -0.5 -0.9
TRADE
. 1986 1996 2005 2006 Export and import levels (US$ mill.)
(US$ millions)
Total exports (fob) . 49815 86,995 103,514 125,000
Fuel . 12861 23.717 27.619 100000
Estate cron . 3.998 4.918 5.483 '
Manufactures . 10.795 14.402 17.190 75,000
Total imports (cif) . 42929 69.462  73.868 50,000
Food . 3.931 3.888 4.709
Fuel and enerav . 3.670 17.429  19.028 25,000
Canital aoods . 17.497 15.262 4877 0
00 01 02 0 04 05 06
Export price index (2000=100) . 80 140 167
Import price index (2000=100) . 128 207 220 BExports B imports
Terms of trade (2000=100) . 63 68 76
BALANCE of PAYMENTS
(USS$ millions) 1986 1996 2005 2006 Current account balance to GDP (%)
Exports of goods and services 15,240 56,787 99,760 115,032 20
Imports of goods and services 16,194 59,379 91,319 95,493
Resource balance -1,908 -5,184 8,441 19,539 15
Net income -6,432  -6,008 -12,927  -14,465 10
Net current transfers 259 937 4.793 4.863
Current account balance -3,911  -7,663 307 9,937 5
Financing items (net) 1,904 16,668 -970  -3,035 04 ; ; ; N ; |:
Chanaes in net reserves 2.007 -9.005 663 -6.902 0 01 02 03 04 05 %6
Memo:
Reserves includina aold (US$ millions) 4814 19.281 36.181 43.083
Conversion rate (DEC. local/lUS$) 1.282.6 2.342.3 9.705.0 9.151.0
EXTERNAL DEBT and RESOURCE FLOWS
- 1986 1996 2005 2006 Composition of 2005 debt (US$ mill.)
(US$ millions)
Total debt outstandina and disbursed 42.916 128.937 138.300 128.917 ) 5
IBRD 5058 11.138 8132  7.423 A 8,13 61001
G: 24,500 o
IDA 857 736 1.001 1.318 C: 7,807
Total debt service 5.984 21.543 18.045  27.345 D: 9380
IBRD 636 2.249 1.871 1.827 o
IDA 12 26 36 37
Comnosition of net resource flows
Official arants 136 190 998
Official creditors 1,016 =792 -611 .
Private creditors 528 6,869 1,485 . . 46.962 E: 40518
Foreign direct investment (net inflows) 258 6,194 5,260 T
Portfolio equity (net inflows) 0 1,819 -165
World Bank program
Commitments 982 1,194 1,027 105 A-IBRD E - Bilateral
Disbursements 828 905 652 1.012 B - IDA D - Other multilateral F - Private
Princibal repavments 236 1.429 1.417 1.430 C-IMF G - Short-term
Net flows 592 -523 -765 -418
Interest pavments 411 846 489 434
Net transfers 180 -1.370 -1.254 -852
Note: This table was produced from the Development Economics LDB database. 9/28/07
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Annex 16: Incremental Cost Analysis
INDONESIA: GEOTHERMAL POWER GENERATION DEVELOPMENT PROJECT

1. The Business-as-Usual Scenario

Indonesia has the largest estimated geothermal power potentia in the world with about 27,000
MWe of estimated resources. Yet, the exploitation and utilization of geothermal energy has been
slow to develop and currently face a number of challenges. Over a span of 20 years, Indonesia
was only able to develop 970 MW of geothermal power as of 2007, or less than 4 percent of the
total potential. In October 2003, the Geothermal Law (Law No. 27/2003) was passed to provide
a legidative basis for geothermal resource development in Indonesia. According to this law, al
geothermal resources will be controlled by the state and any sites for development will be
defined and then tendered to business entities by the central or local government authorities in
accordance with their respective jurisdictions. An exception was made for those geothermal

field development contracts awarded to private sectors under the PD45/1991 regime, while for
geothermal fields allocated without contracts to the SOE during the PD45/1991 regime, a
specific agreement between Gol and the SOE (Pertamina and PLN) was made to determine a
deadline in which Gol can take possession of these fields should there be no development.

These geothermal fields with a total of about 5,000 MW, including 970 MW presently already
installed production and nearly 3,000 MW proven reserves which can be developed quickly if
investments can be mobilized. The remaining fields, with a total potential of about 22,000 MW
are unproven resources with different degree of resources knowledge (Annex 1) and will be
tendered under the supervision of the government in accordance with the Geothermal Law. In
2004, the Government consolidated all of this information into a geotherma resource
development road map aimed at planning and further promoting the utilization of geothermal

resources up to 2020 (Table A15.1). According to the Road Map, the total installed capacity of
geothermal power generation in Indonesia is expected to progressively increase to reach 6,000
MW by 2020.

Table A15.1: Geothermal Development Target (2004 — 2020)

2004 2008 2012 2016 2020
Installed Capacity (MW) 807 2,000 3,442 4,600 6,000
Incremental Capacity (MW)
Existing Working Areas 1,193 1,442
New Working Areas 1,158 1,400

Source: Indonesia Geothermal Development Road Map (2004-2020)

To achieve these targets, the government’s strategy is (i) to speed-up the development of the
geothermal fields allocated under PD45/1991 regime, and at the same time (ii) to build the
necessary capacity for the future development of additional geothermal fields in accordance with
the new Geothermal Law. Progress towards the targets, however, has been very slow due to
major gaps in the current policy framework, which does not provide any economic incentives for
current operators to expand generation capacity. Nor does it include certain upstream risk
mitigation instrument to facilitate the tendering of new fields. The Geotherma Law only
provided the principles for geothermal resources management and is not operational without
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detailed implementation rules and regulations, leaving many a regulatory uncertainty for
potential investors. Moreover, the national government, with its two-year old special sector
management unit, the Directorate of Geothermal Enterprise Supervision and Ground Water
Management (DGESGWM) in the MEMR, and the local governments, with its recently gained
rights to geothermal development, has little experience and no track record of conducting
competitive tendering. These problems have seriously dampened the prospect for geothermal
power development proposed by the Geotherma Road Map. Recent estimates indicate that the
existing investors/operators have been unable to develop many of the fields awarded to them
(under the PD45/1991), and that only around 300 MW of new geothermal power generation
capacity is expected to be commissioned by 2008. Thisis about 75% short of the target of about
1,190 additiona MW of capacity indicated in the Geothermal Road Map. The inability to
develop already proven fieldsis likely cast doubt on future exploration as well.

Without significant additional efforts to overcome the key barriers outlined above (detailed
description in Section I.A of the Project Appraisal Document), Indonesia will find it challenging
to even expand the generation capacity in the geothermal fields already partialy developed.

There would be neither firm economic incentive policies nor concrete upstream risk mitigation
measures to promote geothermal power investments. There would be no standard bidding
documents and transparent transaction processes to speed up the tendering of new projects. The
national capability for regulating, developing and operating geothermal power generation
facilities along with related businesses would improve but at a sower pace than presently
planned by the Government. As a result, a business environment conducive to private
participation in geotherma resource development would not develop quickly, hindering the
sustainable development of the geothermal energy business in the country in line with the 2003
Geothermal Law. Therefore, the Baseline Scenario assumes a gradua ramping up of the
geothermal power generation in the partially developed fields with no development in
unexplored “green” fields. This would amount to about 2,000 MW of total additional power by
2020 for atotal of around 2,800 MW installed capacity, less than half of the 6,000 MW target set
by the Government. The shortfall in expected geotherma power capacity would trandate into
the development of around 3,200 MW of additional coal-fired power plants, the least cost
expansion option without considering global environmental berefits.

The Gol is fully aware of the barriers and the consequences of not addressing them immediately.
It has requested a technical assistance from the World Bank to specifically help develop and
implement concrete economic incentive and risk mitigation mechanisms and strengthen the
government’ s capacity to manage and support geothermal investment transactions.

2. The Proposed Project and the Global Environmental Benefits

In contrast to the Baseline Scenario, GEF incremental cost financing support for barrier removal
will break the major constraints on geothermal power investment and lead to an accelerated
development of geothermal resources in Indonesia. With an enabling policy framework in place,
successfully demonstrated transactions procedures, and strengthened government capacity to
support sector growth, it is expected that Indonesia will be able to quickly take advantage of its
sizable geotherma power potential (up to 2.3 GW) in the fields aready partially developed or
with confirmed reserves and effectively tapping into its large pool of economically viable
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geothermal fields (up to 10 GW). Therefore, the GEF alternative scenario assumes a fast
scaling-up of installed geothermal power capacity and that Gol’s goa of developing 6,000 MW
geothermal power by 2020 is attainable. Consequently, Indonesia would have 3,200 MW more
geothermal power generation capacity than under the baseline scenario, replacing an equivalent
amount of coal-fired capacity. Additionally, the mechanisms instituted through the GEF project
would be available to facilitate the development of the remaining resources beyond 2020.

Table A15.2: Alternative Path of Geothermal Power Development

2006 2008 2011 2020
Business as Usual Scenario (MW) 807 1,100 1,380 2,800
GEF Alternative Scenario (MW) 807 1,100 1,730 6,000

The proposed project is expected to directly leverage private and/or public investments in about
350 MW installed geothermal power capacity by assisting the transactions of these investments
to reach financial closures by the time of project completion in 2011. The expected incremental
global environment benefits will be 60 million tons of avoided CO2 emissions (over the lifecycle
of geothermal power plants) directly resulted from the incrementa installed geothermal power
capacity achieved at the completion of the project. The long-term benefits are expected to be
much larger, in the order of 500 million tons of avoided CO2 emissions over the life-cycles of

the incremental geothermal power capacity by 2020.

3. Incremental Costs and GEF Role

Table 3: Value added by Involving the GEF

Area of Business as Usual GEF Alternative GEF Increment
Assistance
Policy framework | Government, mostly working on its own, With strong international | Economic
development adopts piecemeal approach to policy assistance Government incentive policy
development. Thiswould lead to (i) adopts integrated implemented
delaying of the formulation and approach to develop an
implementation of the economic incentive enabling policy Upstream risk
policy (incremental cost bridging framework which both mitigation
mechanism), discouraging existing provides impetus mechanism
investor/operator’s desire to expand (incremental cost introduced
generation capacity; (ii) prolonged track to bridging mechanism) for
developing proper upstream mitigation immediate expansion of Implementation
instruments, dampening investors' interest in | generation capacity in rules and
developing new geothermal power projects; | low-risk fieldsand laysa | regulations of the
and (iii) further postponing of the issuance solid foundation (through | Geothermal Law
of the Implementation Rules and upstream risk mitigation | promulgated
Regulations of the Geothermal Law, leaving | instrument and
many regulatory uncertainties unresolved regulatory clarity) for
and undermining investor confidence. sustained growth.
Cost estimate Gol budget of US$2,500,000 over three Gol budget of Proposed GEF
years US$2,500,000 over three | incremental cost
years financing of
US$1,100,000 over
International assistance three years
cost of US$1,100,000
over three years
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Area of

. Business as Usual GEF Alternative GEF Increment
Assistance
Geothermal Government is able to mobilize some With a concrete enabling policy Financial closure on
investment investment in expanding power framework shaping up and with agroup of expansion
transactions generation in afew operating fields hands-on international assistance, | project on operating
through its “team tariff” measure Government will be able to fields, resulting in at
which is currently being developed. achievefinancial closureon a least an additional
Government will not be able to tender | group of expansion projectsin 300 MW of installed
new geothermal fields successfully operating geothermal fields, capacity over three
because of the lack of concrete policy | develop model procedures and years
support in incremental cost bridging standard documents and build a
and risk mitigation and the lack of credible transaction process, and Model transaction
credible transaction management successfully tender alarge new procedures and
procedures and insufficient capacity. geothermal field to new investors. | standard documents
for tendering new
geothermal field
Financial closure on
investment in at least
55 MW installed
capacity inanew
geothermal field
Cost estimate | Government budget of US$1,000,000 | Government budget of Proposed GEF
over three years US$1,000,000 over three years incremental cost
financing of
International assistance cost of US$2,350,000 over
US$2,350,000 over three years three years
Technical The capacity of concerned national Rapid improvement of Improved
capacity government agency and local government capacity to handle transaction skills and
building government to conduct geothermal geothermal investment efficiency of
investment transaction will be slow to | transactions through on-the-job concerned
develop; stakeholder engagement will | training alongside the actual government agencies
be lacking; and attention to domestic transactions conducted through and officials
participation will be limited due to the project aswell as tailored
strained government capacity special training; stakeholder Improved
engagement broadened through stakeholder
awareness program, and strategy | understanding of
for domestic participation in sector policies and
sector development isformulated | investment
opportunities
National strategy on
geothermal
technology
development
formulated
Cost estimate | Government budget US$1,300,000 Government budget Proposed GEF
over three years US$1,300,000 over three years incremental cost
financing of
International assistance cost US$350,000 over
US$350,000 over three years three years
Cost estimate | Government budget US$4,800,000 Government budget Proposed GEF
subtotal over three years US$4,800,000 over three years incremental cost
financing of
International assistance cost US$3,800,000 over
US$3,800,000 over three years threeyears
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Including a proposed funding of US$200,000 (with additional US$200,000 in-kind from Gol) for
project management, monitoring and reporting, the over all proposed GEF incremental cost
financing is US$4,000,000. Considering the global environment benefit achieved through
incremental geothermal power generation directly leveraged by the proposed project at
implementation completion, the (undiscounted) cost effectiveness of the GEF incremental cost
financing is about US$0.07/ton CO2 abated. The overal cost-effectiveness of mitigated CO2
emissions, considering levelized cost of energy, is estimated at US$12/ton-CO2 abated.

4. Assumptions and Methodology for Estimating I ncremental Benefits and Cost

The globa environment benefit is assessment based on comparison of geotherma power
generation, using prevailing technology in Indonesia, with coa-fired power generation, using
300 to 600 MW units with electrostatic precipitators and standard wet-process sulfur scrubbers.
The following assumptions are used in calculation of CO2 emissions and incremental cost
(geothermal vs. coal-fired):

Geothermal plants:

Capacity factor 80%
Lifecycle 30 years

Coal-fired plants:

Capacity factor 75%
Lifecycle 30 years
CO2 emission factor 800 kg/MWh

Details on cost calculations and additional assumptions are available in Annex 4
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Annex 17: STAP Roster Review
INDONESIA: GEOTHERMAL POWER GENERATION DEVELOPMENT PROJECT

The following comments were provided by STAP Roster Reviewer Jayant Sathaye, Senior Staff
Scientist, Lawrence Berkeley National Laboratory, USA. The response to each comment is
inserted immediately after the comment in bold Italic font.

WORLD BANK INDONESIA GEOTHERMAL POWER GENERATION DEVELOPMENT PROJECT:

Review and Comments
by
Jayant Sathaye
25 November 2007

Summary and Conclusion

The goa of this project is to promote geotherma energy development in Indonesia as an
aternative to the development of coal power plants. This will help reduce emissions of
particulates and sulfur and nitrogen oxides, and carbon dioxide, which is a magjor contributor to
climate change. Indonesia possesses significant geothermal resources but its exploitation is
hampered because of the lack of capacity in project development and also lack of ready access to
investment in this resource. The project aims to address both issues.

The technical problems identified by the World Bank are familiar and widespread in many
electricity generation companies in developing countries. Lack of knowledge about the design
and implementation of new generation technologies particularly renewable ones is not
uncommon. The project thus provides a viable platform for improving Indonesia’s capability in
this sector. It is technically feasible and manageable and reflects priorities that will have both
local and global benefits. It will also enhance the credibility of geothermal energy as a
devel opable resource in Indonesia and other countries.

In summary, this project is well suited to provide tangible sustainable development benefits in
the power generation sector in Indoresia. .

General and specific comments by paragraph are noted in the sections below.
General Comments
The project is amed at improving the exploitation of brownfield and greenfield geothermal

energy resources. The proposed project will build capacity for project design and
implementation, and increase access to investment in this sector. The project goals are not tied to
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an IBRD loan since that might delay the development of geothermal resources in the country.
While this is acceptable, it is important that the project activities be closely tied to some ongoing
investment program in geothermal energy. This would enable the project to demonstrate tangible
benefits of capacity building that otherwise might be difficult to track and verify.

Response: The proposed project is indeed closely tied to actual investments in geothermal
power development by investors and project developers. Thisis supported by Component 2 of
the proposed project which will assist Gol undertake actual investment transactions and
leverage in excess of 350 MW of geothermal power generation capacity @t least 300 MW
brownfields and at least 50 MW greenfields). More importantly, the policies and model
transaction procedures developed and implemented in the proposed project will continue to
progressively catalyze up to 3,200 MW incremental geothermal power capacity by 2020.
Paragraph 19 in the revised PAD better reflects these linkages.

The project appraisal document (PAD) does not provide a description of Indonesia s geothermal
resource and the technologies that will be used in brownfield and greenfield projects to exploit
the resources. A description of the steam or hot water temperature, field depth, level of
impurities, types of turbines used to extract energy, etc. will help the reader to relate the costs
with resource size and efficiency estimates.

Response: The Japan International Corporation Agency (JICA) has sponsored a
comprehensive geothermal resources assessment of Indonesia for the preparation of Gol’'s
Master Plan for Geothermal Power Development. The interim JICA report, which contained
detailed data and information of 51 geothermal fields with a total estimated capacity of 13, 824
MW, provided the basis for the cost and technical evaluation of geothermal power investments
during the preparation of the proposed project. The JICA report and the cost analysis report
arein the project file (Annex 12 of PAD)

Geothermal electricity generation typically releases some greenhouse gases, particularly carbon
dioxide. Admittedly, these are relatively small compared to those from the major aternative, coal
power plants, but need to be accounted for in the document. For instance, a survey of geothermal
facilities in several countries concluded that the carbon dioxide coefficient was 122 g/lkwWh. 2°

Response: The relatively smaller emissions from geothermal plantsis already reflected in the
estimation of avoided CO2 emissions.

Specific Comments

| would like to suggest the following specific considerations to improve various sections of the
main text, and appendices.

Section A. Strategy Context and Rationale
- Para(P).3 What were the lower tariff levels? Can you provide arange?

20 http://www.pi.energy.gov/enhancingGHGregistry/comments/documents/davis.pdf
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Response: Theoriginal tariffs ranged from 7-9 US cents and they were renegotiated to around
5 UScents.

- P. 51t would be useful to provide information on the range of geothermal and coal power
plant costs in Indonesia.

Response: Both geothermal and coal capital cost estimates are indicated in the economimc
and financial analysis section (Annex 4). Further underlying assumptions are on project file
in the study by Japan I nternational Corporation Agency (JICA).

Section B: Project Description
- P.6-Cl.1 Please list the types of preliminary aternative policy and technology options
that MEMR could choose from. Will R&D be one of the options?

Response: Alternative policy options that were considered during project preparation are
described in Section 5 of the PAD. In terms of technology choice, it is optimally determined
by the developers who will be making the investment rather than being predetermined by
the Government. Therefore, the MEMR, b design, would not want to pre-specify a
technical solution, and instead provide developers with the latitude to evaluate each field
and determined the most suitable and least cost technological option.

- P.6-C1.2 Please list the countries with geothermal resources that you are referring to here
and aso list the types of options that they have or are taking into consideration.

Response: thisis summarized in Paragraph 29 as well as Annex 4 of the PAD.

Annex 1. Country and Sector Background:

- P.20 — 1 am somewhat surprised that Indonesia has extensive geothermal resources but
the resource is not cost-effective enough to generate electricity when compared with coal
powered generation. In Cadifornia, geotherma has traditionally out-competed other
baseload resources. Here it would be good to add more background on technologies,
quality of resource base, and the cost of generating electricity relative to other locations
worldwide.

Response: the costs are higher in Indonesia in large part due to the fact that most geothermal
power components have to be imported from industrialized countries and have limited related
human resources, while new coal -fired plants using Chinese technologies are significantly
cheaper than similar plants relying on technologies from industrialized countries, such as
Japan.

Annex 4. Resultsof Project Analysis
- P.28 — The three basic approaches for estimating local pollution damage costs are
appropriate. However, the SO, and NOx costs in the US were to a large extent driven
down by the increased availability of low sulfur coa and not as much due to
technological improvement. A similar situation could arise in Indonesia if low sulfur coa
is utilized as an alternative source of coal. This should be noted either in the text or as a
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footnote so that the reader is aware of the source of the costs and aso its implications for
the Indonesia situation.

Response: Footnote added in Annex 4.

- P.29 — Please make a note in the text that scrubber and precipitator costs are included.
How much do they add to the power plant investment cost? Is the coal only 60% carbon
because of large ash content? |'s the coa washed?

Response: The assumptions table for coal fired thermal power plants in Annex 4 already
indicates the environmental control considerations and reflects its associated costs. The cost of
ESP adds 2-3% to the power plant investment and the cost of FGD adds another 34%. In
general Indonesian coal has very lower sulfur (less than 0.5%) and FGD is normally not
needed and is not included in the investment for power plant in the project analysis. The 60%
carbon content is based on coal chemistry analysis data from PLN, the national power
company. The ash content of Indonesia coal islow, too, and coal washing is not necessary.

- P. 35— Apparently there is no electricity shortage in Indonesia today. Might there be one
in the future? Would this help in making a stronger case for geothermal ?

Response: the Java-Bali power grid, accounting for 75% of installed power generation
capacity in all of Indonesia, is already under pressure with deteriorating reserve margin in
recent years, forcing PLN to undertake a crash program of building 10 GW new coal -fired
plants by 2009. This indeed makes a stronger case for accelerating geothermal power
development and isreflected in the main text aswell asthe annexes.

Annex 7. Implementation Arrangement

- P.57-60 — Project implementation needs to be tied to actual projects that are being or will
be implemented shortly. This will allow a closer link to be established between proposed
project activities and the expected results from the project.

Response: the proposed project will involve actual transactions of investment in at least 350
MW of geothermal power capacity.

Appendix 10: Safeguard Policy Issues:
- Page 73, Operation paragraph — Need to report pollutant emissions from Indonesian
geothermal plants, and if none are available, this project needs to provide indicative
measurements of the values or use IPCC default factors for these.

Response: the suggestion will be considered as part of the Component 2 activities to develop

environmental and social guidance document to assist geothermal power investors and
agenciesin complying with Indonesian requirements
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Appendix 11: Incremental cost analysis:
- Page 90 — Are the capacity factors and pollutant emissions factors based on experience to
date? If the current values are different, is there a reason to believe that the assumed
values will actually materialize?

Response: Yes, they are based on actual experiences in Indonesia. The capacity factors and

the emissions factors applied in the analysis are relatively conservative to avoid
overestimating.
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Annex 18: Map

INDONESIA: GEOTHERMAL POWER GENERATION DEVELOPMENT PROJECT
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