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whole. The project will develop local capacity to identify technical and financing options and to
formulate the regulatory, institutional and financial instruments necessary to demonstrate the
technical, economic, and financia viability of establishing joint ventures to generate electricity
utilising renewable energy to supply mini-grids or feed into large grids.
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1. BACKGROUND AND CONTEXT

. For people and markets located at large distances from the electrical grid, the absence
of reliable and affordable renewable energy technologies for electricity generation has
meant that the only possibility for the provision of electricity services is through small
diesel generators. Despite many initiatives aimed at developing and utilizing renewable
energy technologies, small diesel generators remain the primary supplier of small
guantities of electricity to remote regions located far from the grid. In addition to the
risks of fuel-spills associated with transporting the diesel fuel, continued reliance on
diesel generation aso results in the emission of greenhouse gases. Recent advances in
the renewable energy field have meant that some of these remote areas can now be
electrified through renewable energy on aleast-cost basis.

. The Galapagos Archipelago has four inhabited idands. Floreana (120 inhabitants),
Isabela (1,500 inhabitants), San Cristoba (5,500 inhabitants) and Santa Cruz (8,700
inhabitants). Small isolated diesel-based grids—often with inefficient electrical service,
blackouts and poor maintenance—supply electricity to consumers. Diesdl is transported
from continental Ecuador in small tankers requiring frequent deliveries, in view of the
small storage capacity on the islands. For example, on the basis of diesel shipments
from January to August of 2001, it is expected that a total of some 2.1 million gallons
would be transported to Galapagos during 2001. Out of this amount, approximately 1.4
million gallons, representing 66.7%, will be utilised for eectricity generation.

. There is the risk of fuel spills associated with the transportation of diesel fuel from the
mainland. In the past, these have caused damage—at times substantia—to the highly
sensitive ecosystem. In January 2001, the tanker Jessica ran aground in the archipelago
and spilled 75,000 gallons of industrial fuel oil and 70,000 gallons of diesel, putting the
idand’s coastal ecosystem at risk. Thanks both to the meteorological conditions
prevailing at that time and to relatively quick action to control the spill, little damage to
the fauna was done. However, thisis the second such spill to occur within the past two
decades. It isonly amatter of time until more serious damages resullt.

. UNESCO designated the Galapagos archipelago as a World Heritage site in 1978. This
group of islands some 1000 km (600m) to the west of the Ecuadorian mainland arouses
great interest within the international community for its vast wedth of diverse
biological species. The achipelago’s small economy depends mainly on tourism and, to
a lesser extent, on fishing for its livelihood. Up until recently, the electricity tariff has
been highly subsidised, as was the case in much of mainland Ecuador as well.

In the last decade, Ecuador has made several policy changes in the energy sector. In
addition, the country experienced substantial economic slow-down over the same
period, with, for example, the poverty incidence increasing from 34% in 1995 to 69% in
2000, while the number of people in extreme poverty doubled from 17% in 1997 to
34% in 1999. In March 2000, to restore confidence in economic management and stem
the decline of economic activity and living standards, the Government decided on an
array of structural reforms that included “dollarisation” of the economy complemented
by an enhanced role for the private sector. Deregulation of the electricity market
remains high on the Government’s agenda, and the structural reforms adopted last year
might provide it with a new boost.
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In this connection, lega measures defining the framework for private capital
participation in the electricity sector have been adopted. The first step was made in
December 1993, when the Congress approved the Privatisation and State Reform Law
(Ley de Modernizacion del Estado, Privatizaciones y Prestacion de Servicios por Parte
de la Inicativa Privada). This law establishes the legal basis to open the market for
private sector participation in the provision of public services. Also, it makes provision
for unbundling generation, transmission and distribution in the electricity sector and
defines the procedures for transferring capital stocks to the private sector.

Another law that regulates the electricity sector is the Electric Sector Framework Law
(Ley del Régimen del Sector Eléctrico) that was approved in October 1996. This law set
up the National Electricity Council (Consgjo Nacional de Elecricidad, CONELEC).
This regulatory body sets electricity tariffs and supervises their application and is
responsible for rura electrification programmes. Subsidies for rural electrification are
provided through the Fund for the Electrification of Rural and Marginal Urban Areas,
(FERUM), from which electricity consumers in Galapagos directly benefit.

In addition, the Government approved in March 1998 the Specia Framework Law for
Conservation and Sustainable Development for the Province of Galapagos (Ley de
Regimen Especia para la Conservacion y Desarollo Sustentable de la Provincia de
Galapagos) setting up the legal and administrative framework for policy and planning in
Galapagos. This Law also strengthened the Instituto Nacional Galapagos (INGALA) in
its capacity to serve as the focal agency for development and conservation within the
province.

Within the context of the above Laws, the Government decided in late 1998 to convert
the former Electric Utility Company in Gaapagos—which was part of the then
continental-based electricity company (INECEL)—into a private, public-owned
company caled Empresa Electrica Provincial Galapagos S.A. (EEPG). The
shareholders of EEPG are: Fondo de Solidaridad, Consegjo Provincia de Galapagos and
the Municipalidades de San Cristobal, Santa Cruz and Isabela. The privatised EEPG
inherited the poor operation and maintenance capability of its predecessor, which,
together with its small size, makes it an unattractive target for private sector purchase.
In order to reduce operating costs, EEPG is interested in introducing renewable energy
for electricity generation and has made this one of the main objectives of its strategic
management plan. It plans to achieve this through joint ventures with private companies
interested in the reduction of greenhouse gases through the utilisation of renewable
energy and, more importantly, in preserving the rich biodiversity wealth found in the
Galapagos archipelago.

For its part, the Ministry of Energy and Mines (MEM) defined severa strategic
objectives for the energy sector, viz. to reduce the fossil fuel dependency for isolated
grids and remote locations, to promote private participation in the energy sector, to
introduce energy efficiency measures and to study the potential role of renewable
energy, particularly in rural electrification initiatives.

In line with this, MEM—through the Department for Alternative Energy (DEA)—
launched a small project to study the potential of renewable energy in the Archipelago
in 1995. The project was implemented by DEA in collaboration with the research



community present on the islands and obtained some support from UNDP, UNIDO and
UNESCO. The objectives were to undertake renewable energy data collection,
determine potential sites for renewable energy utilisation, select technologies that were
appropriate for introduction in Galapagos and determine institutions that could be
responsible for implementation of activities. This study was completed in 1996 and
recommended a thorough investigation of the barriers to renewable energy utilisation in
Galapagos.

12. Following the above initiative, GEF approved a PDF B in 1997 to identify the barriers
to the electrification of the Galapagos Archipelago through renewable energy. This
activity was earmarked for implementation with the participation of local institutions
like EEPG, INGALA and the Charles Darwin Research Station. It was also expected
that the results of the PDF B would provide useful data that would assist the
Government in identifying the potential barriers to the development and utilisation of
renewable energy for electricity generation, both off-grid and grid-connected, in
continental Ecuador. This preparatory phase was conducted with a view towards
presenting a full-sized project for GEF funding.

13. In addition to the GEF PDF B for Renewable Electrification of the Galapagos,
following the grounding of the tanker Jessica in January of this year, GEF approved an
MSP for Ecuador entitled “Galapagos Oil Spill - Environmental Rehabilitation and
Conservation” (ECU/01/G35 - US$ 530,000 from GEF, US$ 521,000 from the Private
Sector, US$ 200,000 from USAID, US$ 66,000 from UNDP, US$ 36,000 from the
Government of Holland, US$ 20,000 from the Government of the People's Republic of
China and US$ 2,000 from the State of Isragl). The MSP provided support for both
immediate needs in the wake of the oil-spill and long-term needs in order to plan how to
avoid such accidents in future. This project proposal is one part of the outcome of that
long-term action plan. By shifting the islands' electricity system to alargely renewable
basis, it will reduce the risk of future oil spills and their potential negative impact on the
significant coastal biodiversity endemic to the region.

14. Through implementation of the PDF B, the following were identified as maor barriers
to the utilisation of renewable energy for electricity generation in Galapagos:

Limited experience with renewable energy technologies, especialy with regard
to electricity generation;

Lack of familiarity with the operation and maintenance of renewable energy and
hybrid renewable electricity systems;

High initial capital cost of renewable energy technologies;

No experience with power purchase agreements and independent power
generation;

Lack of experience with project finance investments and joint venture
operations between electric utilities and the private sector; and

Difficult access to finance for renewable energy technologies that are new to
Ecuador due to high perceived risks;
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To overcome these barriers, the present full project will establish commercia
demonstrations of state-of-the-art PV/Wind/Diesel hybrid systems, as appropriate, on
each of the four inhabited islands. As part of the PDF B, pre-feasibility studies to
implement such hybrid systems were carried out. This full project will seek to
implement as large a share of the renewable electrification as is considered feasible.

For the full project, the GEF will contribute towards the incremental costs in order both
to encourage the adoption of these technologies and to establish a replicable framework
for future projects in the electricity sector. Thus, the proposed demonstration
investment project is designed not only to demonstrate the sustainable use of renewable
energy in an ecologically fragile remote area—the Galapagos—but also to provide a
framework that can be pursued to further promote renewable electricity generation in
continental Ecuador.

Prior Ongoing Assistance

17.

18.

In addition to the GEF-supported PDF-B and M SP projects that led to the preparation
of this brief, there are two other GEF-supported initiatives that are directly relevant to
this project. The first is the project entitled “Integrated Programme for the Control of
Introduced Species in Galapagos Archipelago (ECU/00/G31-US$ 18,300,000 from
GEF and US$ 15,040,000 co-financing). UNDP is implementing this project. This full-
scale project will establish an integrated programme for the control of introduced
species as a comprehensive operational framework for investment and technical
assistance aimed at preventing new introductions to the archipelago; controlling specific
alien species; and eradicating key alien species that are particularly damaging to
endemic biodiversity. UNDP and the Charles Darwin Foundation are collaborating to
ensure that this project and the one described in this proposal are consistent with each
other. For example, out of concern for the invasive species problem, the renewable
energy project has decided that it will not consider the possibility of generating electric
power from biomass, so as not to encourage a long-term sustainable use for the biomass
from exotic tree species.

The second related project is entitled “Power and Communications Sector
Modernizations and Rural Services Project {(PROMEC -P063644, US$ 2,840,000 from
GEF and US$ 40,410,000 from co-financing, including loans). The GEF Implementing
Agency for this project is the World Bank. The project will support the Government’s
efforts to deepen reforms in the telecommunications and electricity sectors, by
strengthening regulatory ingtitutions, improving environmental management of the
sector’s activities, fostering competition, increasing private participation, promoting
efficient use of energy, extending coverage in under-served rura areas and providing
modern information technology (ICT) and supported services to micro and small
businesses (MSB). This Bank project focuses on power sector reform and
eectrification on the mainland. It has no specific focus on the Galapagos. To date,
careful coordination has been maintained with this World Bank project and the
framework proposed for the Galapagos renewable re-powering is entirely consistent
with the Government’ s power sector reform framework

m



2. RATIONALE AND OBJECTIVES

19.

20.

21,

22.

23.

Rationale

In 2000, approximately 1.9 million U.S. gallons of diesel were transported to Galapagos
from continental Ecuador for use mainly for electricity generation, ferries and land
vehicles, by the Armed Forces and for industrial purposes. The volume shipped to the
Archipelago will increase to approx. 2.1 U.S. galons in 2001, of which some 66.6%
will be used to power diesel generators for electricity generation on the four inhabited
islands of Floreana, Isabela, San Cristobal and Santa Cruz.

Galapagos enjoys a very good solar regime (average of 55 kWh/m2/day). The wind
regime is quite good on San Cristoba (6.8 m/s) and ranges from potentially good on
Floreana and Santa Cruz to marginal on Isabela. Introducing renewable energy
technologies (PV and wind), either individualy or in a hybrid mode, would make it
possible for over 70% of the electricity needs of Galapagos to be met from locally
available solar and wind resources. This will have the effect of substantially reducing
the amount of diesel used annually for this purpose (from 1.4 million gallons to 0.4
million gallons in 2001 figures), leading to significant global benefits by reducing
greenhouse gas emissions. It is expected that the introduction of renewable energy for
electricity generation in Galapagos will generate a reduction of 240,000 tons of CO2
over a 20-year lifetime of the equipment.

The introduction of renewable energy technologies for electricity generation will
decrease the amount of diesel to be transported to Galapagos by 1.0 million gallons, in
terms of projected figures for 2001. This will represent a reduction of 50 % in the
amount of diesel shipped to the islands. This transportation often takes place in small
tankers that are prone to oil leaks and are more vulnerable to running aground in heavy
seas, thus causing oil gills (e.g. Jessica, January 2001) and damaging the unique
species and delicate ecosystem found in and around the islands. Consequently,
renewable energy-based electrification of Galapagos will have the net effect of
decreasing the volume and frequency of oil shipment to the Archipelago, thus,
substantially reducing the probability of oil spills.

While national coverage of electricity is relatively high (80% of the total population),
45% of the rural population living in dispersed communities far from the grid have no
access to electricity services. Many of these rural communities may not be connected to
the grid for the next 15-20 years because of the high investment that is required for grid
expansion. Thus, remova of the identified barriers to renewable energy-based
electricity generation in Galapagos will provide the private sector with the necessary
confidence to set up mini-grids based on renewable energy technologies to supply these
rural consumers in continental Ecuador with electricity services. The net result will
have a three-fold effect: provide rural consumers with a better quality of life, create
opportunities for income-generating activities based on the availability of electricity
services, thus assisting in poverty eradication, and generate the potential to substantially
reduce the electricity sector carbon emissions. In addition, it will create opportunities
for grid-connected electricity generation through renewable energy.

In addition to bringing about local, national and global benefits, the project is consistent
with Ecuador’s national development priorities. It will increase the use of renewable
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energy and decrease diesel consumption, with the result that Ecuador will have an
increased volume of diesel for export, earning valuable revenue for providing improved
socia services to its citizens. The Government of Ecuador is currently engaged in a
process of privatising the electricity sector and, hence, the project is in line with the
objectives of MEM'’s development and privatisation programme.

For al the four inhabited idands, the pre-feasibility study undertaken by Lahmeyer
began with an assessment of demand for electricity on the islands. The breakdown of
demand by sector on the idands for the year 2000 and the forecast for the year 2020 is
summarized in Table | below. On dl the four islands, the bulk of the energy is utilised
in the residential, commercial and government sectors, mainly for lighting, refrigeration
and air-conditioning, with a pronounced evening peak. This creates a gbod opportunity
for energy efficiency measures on the demand side to be implemented in conjunction
with repowering. Although tourism is an important part of the economy, increasingly,
it relies on touring ships, so that much of the tourist-based energy consumption is met
through the generation found on these ships.

Tablel: Breakdown of Electricity Consumption by Sector

Idand Year Total Tota Resident | Commer | Industria | Gov't | Others
Number of | Consump ial cial | Sector | Sector | (MWh
Consumers | tion Sector Sector | (MWh) | (MWh) )
(MWh) (MWh) | (MWh)
Santa Cruz 2000 2,175 6986 3391 2194 64 624 713
2020 2,403 10513 5305 3432 70 761 945
S. Cristobal 2000 1,400 4534 1713 916 64 1185 656
2020 1,708 8125 3782 2021 78 1445 799
Isabela 2000 455 760 525 122 6 70 37
2020 484 1181 840 195 7 85 54
Floreana 2000 32 38 12 13 0 5 8
2020 44 65 28 19 0 6 12

Others: This category includes water pumping and street lighting.

25.

The prefeasibility assessment then considered 3 different renewable energy penetration
scenarios. High (96-100%), Medium (80-86%) and Low (60-66%). Additional work
undertaken with the support of the MSP has identified the “best option” renewable
energy penetration scenario for each of the idands. It is this best-case scenario that is
assumed throughout this activity. In al cases, it is assumed that the existing diesel
generators will remain in place and operate in a hybrid mode to meet any short-fal in
electricity generation that may be the result of transient unfavourable solar/wind
conditions. The scenarios to be pursued are as follows:

Floreana: Medium penetration factor of 80% achieved with 8.55 kWp of
PV and 12 kW of Wind,;




Isabela: Low penetration factor of 60.8% achieved with 440 kWp of
PV,

San Cristobal: High penetration factor of 97.5% achieved with 2.2 kWp
of PV and 1.75 MW of wind; and

Santa Cruz: Low penetration factor of 61.4% achieved with 2.2 kWp of
PV and 6.25 MW of wind.

26. The total investment cost of the repowering plants for al the four islands, as per the
scenarios outlined in para. 24 above and inclusive of incrementd cost, is estimated at $
24.56 million. The cost break-down for each idand is as follows:

Floreana: $ 0.76 million;
Isabela: $ 6.80 million;
San Cristobal: $ 6.2 million; and
Santa Cruz: $ 10.8 million.
Table Il summarizes the information provided in para. 24 and 25 above:
Tablell: Scenario Summary

Island Scenario Technology Installed Total cost
(% Renewable) Capacity
Floreana 80% PV 8.55 kWp $0.76 m
Wind 12 kW
| sabela 60.8% PV 440 kWp $6.80m
San Cristobal 97.5% PV 2.2 kWp $6.20m
Wind 1.75 MW
Santa Cruz 61.4% PV 2.2kWp $10.80 m
Wind 6.25 MW

Objectives, Outputs and Activities

27. The globa objective of the proposed project is “to reduce Ecuador’s energy-related
CO2 emissions by substituting PV and wind energy for fossil fuel (mainly diesel)
utilised in electricity generation.” In addition, specifically for Galapagos, the project
will substantially decrease the volume of diesel annually shipped to the island, thereby
reducing the environmental threat from an oil-spill that can cause great damage to the
rich mix of species found in and around the islands. This will be achieved by project
activities designed to remove barriers to the development and utilisation of renewable
energy for electricity generation, initialy in the Galapagos, and nationwide at a later
stage. The project will develop the regulatory, institutional and financial instruments
necessary to demonstrate the technical, economic, and financial viability of establishing
joint ventures to generate electricity utilising renewable energy to supply mini-grids or
feed into large grids. It will remove the barriers to the large-scale replication of this
technology in continental Ecuador, thereby enhancing the dissemination of such a
model in the Andean Region and elsewhere.

28. The development objective of the project is “to promote the utilisation of renewable
energy (PV and Wind) for electricity generation, thus reducing Galapagos dependency
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on diesel shipped from continental Ecuador.” This will enable Galapagos to benefit
from a clean, modern and, at the same time, reliable source of energy for electricity
generation. A secondary objective is the decreasing of oil spills that pose a threat to the
ecosystem in and around the islands. The project also aims at supporting the
Government’s objective of introducing renewable energy technologies based on PV,
wind and other renewables for electricity generation to supply remote mini-grids and
the national grid making available more ail for export. In addition, the project will assist
Ecuador in decreasing power-related operation and maintenance costs.

The project consists of the following four components:

Component 1: Technical Assistance for finalising the full feasibility study,
delineating the project structure; and strengthening EEPG;

Component 2: Implementation of the IPP PV/wind/diesel hybrid electricity
generating systems on Floreana and San Cristobal (Phase |);

Component 3: Implementation of the IPP PV/wind/diesel, as appropriate,
hybrid electricity generating systems on Isabela and Santa Cruz (Phase I1).

Component 4: Dissemination of experiences and lessons learned and
replication on the mainland and throughout the region.

Each of the four components is composed of an immediate objective, specific outputs
and a number of activities. By achieving the four immediate objectives, the project will
contribute towards the achievement of the global and development objectives.

Component 1: The immediate objective is “ to support the national partnersto complete
the full feasibility and design of the systems for re-powering electricity generation on
each of the idands.” The Government has indicated that although it gives the highest
priority to initiating work on San Cristobal, the re-powering exercise should be
considered as a package for al the 4 inhabited islands. However, considering the
limited technical capability and availability of skilled human resources on the islands, a
phased approach appears to be the most logical one to implement the re-powering
activities. This component will lay the foundation for the joint ventures to be
established with private investors. The cost of this component is estimated at $ 250,000.

The outputs will be:
Output 1: Full feasibility and design completed, including more accurate cost estimates
and an implementation schedule for repowering electricity generation on each of the 4
isands.
Activities:
On the basis of the renewable energy penetration scenario for each island, to
complete the full technical feasibility and prepare the design, including the selection
of individual technical components for each system.
To complete the economic and financia feasibility of the technical design proposed
for each system and prepare cost estimates for each island.
To formulate an implementation plan and schedule for repowering each island.

Output 2: Legal and operationa agreements for the establishment of joint ventures to
build, own and operate the generation plants established.
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Activities:
To review the present by- laws applicable to the electricity sector to clarify the issue
regarding private power generation in the country.
To draft, in consultation with CONELEC, the necessary amendments to the
Electricity Sector by-laws allowing Independent Power Producers (1PP) to operate
in the country.
To assist CONELEC in preparing the required documentation for submission to its
Board for approval.

Output 3: Power purchase agreements between each joint venture and EEPG prepared.
Activities:
- Toreview Power Purchase Agreements already being utilized in selected countries
in the region to determine suitability and applicability in the Ecuador context.
To prepare, in consultation with CONELEC and EEPG, Power Purchase
Agreements (PPA) that will regulate the sale of electricity by joint ventures to the
EEPG grid on each idand.
To assist EEPG in negotiating the PPAs with the respective investor.

Component 2: The immediate objective of this component is “ To facilitate repowering
on Floreana and San Cristobal with PV/wind/diesel hybrid electricity generating
systems through strengthening the institutional capacity of the national partners.” The
actual construction and commissioning of the renewable energy generation plants for
Floreana and San Cristoba will be undertaken by the individua joint venture
companies. This component will be based on the full feasibility and design study, as
outlined in para. 3.1 above. The cost to the GEF of this component is estimated at
US$350,000. Most of this work will be financed by contributions of the E7 group and
of Spanish AECI and the European Commission.

The outputs will be:

Output 1: CONELEC and EEPG’ s capacity related to design and to negotiate

Independent Power Producer (IPP) schemes and Power Purchase Agreements (PPAS)

strengthened.

Activities:

- Toidentify and recruit Consultant, preferably from the region, to provide training to
the stakeholders on the design of 1PP schemes and PPA agreements.
To organize training workshop in Ecuador for stakeholders to gain insights into the
intricacies of |PP schemes and PPA agreements. Utilities from the mainland will be
invited to participate.

Output 2: EEPG’s capacity to design and negotiate contractual arrangements for

operation and maintenance strengthened.

Activities:
To identify and recruit Consultant, preferably from the region, to provide training to
the EEPG in the negotiation of operation and maintenance contracts that it may
require for maintaining its distribution network.
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35.

36.

37.

38.

39.

40.

41.

To organize training workshop in Galapagos for EEPG management and technical
staff in the negotiation of operation and maintenance contracts. Utilities from the
mainland will be invited to participate.

For Floreana, Trama TecnoAmbiental (Ecuador), with financial support from the
Spanish Agency for Internationa Economic Cooperation (AECI) and the European
Union, will establish a joint venture with the Parque National Galapagos and the Junta
Parroquial de Floreanato build and operate the generating plant.

In the case of San Cristobal, the E7 will establish a joint venture with an Ecuadorean
company, possibly with a subsidiary of EEPG. The participation of E7 in this project is
facilitated through a Memorandum of Understanding between UNDP and E7 for
collaboration on issues of climate change and sustainable development in UNDP
programme countries.

The E7 members are nine of the world's leading utilities from the G7 countries. They
are: American Electric Power (AEP-USA); Electricite de France (EDF-France); ENEL
(Italy); Hydro Quebec (Canada); Kansai Electric (Japan); Ontario Power Group
(Canada); RWE (Germany); Scottish Power (UK); and Tokyo Electric Power (TEPCO-
Japan). Created in the wake of the 1992 Rio Summit, the E7 “promotes global
environmental protection while considering the economic growth of developing
countries’. The E7 priorities include, among others, climate change and sustainable
devel opment.

The respective joint venture will establish a power purchase agreement (PPA) with
EEPG to sdll electricity to the grid as an independent power producer (1PP).

For Phase |, the contract for procurement of the equipment for the construction of the
generating plant on Floreana will be awarded on the basis of competitive bidding, but
will be restricted to suppliers based in Europe. This practice follows requirements set by
the European Union that will provide the bulk of the funding. With regard to San
Cristobal, procurement of equipment will follow rules and procedures of the
participating E7 Utilities. UNDP will provide coordination between the islands, EEPG,
the Government and the international partners.

Component 3 (Phase I1): The immediate objective is “ To facilitate repowering on
Isabela and Santa Cruz with PV/wind/diesel hybrid electricity generating systems.” The
GEF is requested to contribute US $3 million towards the incremental costs of the re-
powering programme. Because of the strong support to the re-powering of Floreana
and San Cristobal expressed by other participants, the GEF funds are being largely
devoted to Phase Il and the islands of Santa Cruz and Isabela.

The outputs from Phase || are expected to be:

Output 1: PV-wind-diesal hybrid system repowered and in operation for Santa Cruz
Activities:
To identify potential investor and mobilize additional financial resources to repower
generation system on Santa Cruz.
To assist CONELEC and EEPG in finalizing IPP and PPA with investor.
To participate in repowering exercise through the provision of financial resources to
cover the incremental cost component.
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Output 2: PV-diesal hybrid system repowered and in operation for Isabela.

Activities:

- Toidentify potential investor and mobilize additional financial resources to repower
generation system on Isabela.
To assist CONELEC and EEPG in findizing PP and PPA with investor.

To participate in repowering exercise through the provision of financial resources to
cover the incremental cost component.

The arrangements for the re-powering of Isabela and Santa Cruz (Phase 1I) will be
finalised while Phase | is under implementation. UNDP will work closely with EEPG
and the Government to identify potentia sources of financing and co-financing to
ensure that the entire program is adopted. On a preliminary basis, KfW and the UN
Foundation have both expressed an interest in supporting this component, although the
details of the support have not been finalized. Other donors will be approached on an
“as-needed’ basis.

42. For Phase 11, the financial package will comprise, among others, Fondo de Solidaridad
(FS), through a subsidiary company, in the joint venture. FS manages FERUM funds on
behalf of CONELEC. As the funds provided by FERUM to EEPG are available only
on a monthly basis, the strategy is to use a pledge by FERUM to support the project to
obtain financing from other sources. Thus, it is expected that the funds necessary for
the completion of Phase Il will involve funds from the GEF, international sources, and
local Government regulatory bodies.

43. Component 4: The immediate objective is “ Disseminate experiences from the
repowering of Floreana and San Cristobal to Phase Il and support replication efforts
on the mainland and throughout the region” . The cost of this component to the GEF is
estimated at US$ 250,000. Repowering on Isabela and Santa Cruz could benefit from
early lessons learned on the other two idands. The knowledge and experiences
accumulated in repowering the Galapagos archipelago will be made available for
similar efforts on the mainland.

44. The outputs will be:

Output 1: Initiation of a national programme in Ecuador to replicate the use of solar
and wind and other renewable energy resources such as micro/mini- hydro and biomass
to generate electricity to supply isolated mini-grids and the national grid supported.
Activities:
- Prepare model |PP schemes and PPA agreements for use both nationally and
outside Ecuador
Prepare publication on the lessons learned and results of the repowering exercise in
Galapagos for distribution both within and outside Ecuador.
Publicise the results achieved in Galapagos through presentations at national and
international seminars/workshops.
Organise site vigits to the islands for other investors and electricity utilities
interested in implementing similar concepts nationally or internationally.



45,

45.

46.

47.

48.

The GEF Budget for the entire program is supplied in Table Il below. The detailed
incremental cost analysisis provided in Annex A and discussed in Section 6.

RISKSAND SUSTAINABILITY

The project presents severa levels of risk. The first is related to the regulatory
framework within which EEPG operates, and this is aready being clarified. The next
level relates to the successful implementation of the joint ventures on all four islands.
This will be mitigated through the contracts and agreements governing the project. The
third level of risk deals with migration from continental Ecuador. This is mitigated by
the fact that INGALA exercises tight control over migration to the islands. Finaly, the
fourth level of risk deals with the replication of the Galapagos experience to other parts
of continental Ecuador, aimed at supplying renewable energy-based electricity to both
the main grid as well as to isolated mini- grids. The project cycle for the Galapagos will
provide “lessons learned” that will largely contribute towards mitigating this level of
risk.

With respect to the first risk, the Privatisation and State Reform Law clearly sets the
framework for unbundling of the electricity sector and promoting private capital
investment. However, while the by-laws are clear about private generation for grid-
connected systems, they are not clear on private generation for decentralised systems,
and that includes Galapagos. The by-laws also indicate that, while the whole electricity
sector in Ecuador will be unbundled, this will not be the case for EEPG as it will
continue having responsibility for generation, transmission and distribution. However,
they do not indicate whether EEPG has exclusive right for electricity generation and, if
it has, whether it can exercise the option of sharing this right with others interested in
the sector. The above issues have already been brought to the attention of CONELEC
by EEPG and clarification of the pertinent by-laws is expected soon. Developments
will be closely monitored and appropriate action taken to ensure that the project’s
actions are fully consistent with these evolving guidelines.

The second risk is that associated with the implementation of the joint venture on all
four islands. Thisrisk is considered small to moderate. The project has been devel oped
in close consultation with various key Government Ministries and is supported at the
highest political level. Laws are in place to facilitate private sector participation in the
provision of public services, including electricity services. The electricity tariff
structure has been revised to take account of long-run margina costs. In addition, the
Government has adopted a policy to reduce fossil fuel dependency for electricity
generation and use renewable energy as a substitute, where feasible. Moreover,
development costs related to the contractual agreements in respect of the joint ventures
will be financed under the present project. This situation will be closely followed
during project finalization and implementation.

However, there is a secondary risk associated with this one and it concerns the fact that
private investors, especialy those from outside Ecuador, may not fee comfortable
investing in the country in view of the state of the economy. While plausible, the
general consensus among investors is that the economy in Ecuador has “bottomed out”
since the Government decided to “dollarize” it last year, despite considerable opposition
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from certain quarters, and al signs point towards a slow but sure economic recovery.
This has generated confidence in the minds of external investors, thereby minimizing
thisrisk. However, this situation will also be closely followed and monitored.

49. An additional secondary risk associated with the problem of ensuring joint ventures for

al four idands relates to the question of adequacy of investment resources. What
happens if UNDP's efforts cannot raise sufficient investment resources to ensure that al
four idlands are re-powered with renewable energy systems. Preliminary indications are
that there will be no such difficulties, but nevertheless, the goal is to take the process of
repowering the Galapagos with renewable energy as far as possible. The priority given
to the idands has been discussed with the Government, and this will dictate which
isdands take precedent. The process of raising the capital is expected to be fairly
straightforward and should be completed within the first year of project life.

50. The third risk factor is associated with the population and therefore the demand for

electric services on the idands. It is quite possible that provision of reliable and
efficient energy services from renewable energy sources and the ensuing income-
generating opportunities that they may provide, could give rise to a “migration rush” to
the idands from continental Ecuador. However, the Law of the Galapagos has
established a commitment to manage with care the ecology of the isands. Thisrisk is
mitigated by the fact that INGALA (created under the Law of the Galapagos), as a
“super-Ministry” for Galapagos, exercises tight control over migration to the islands.
The insular nature of the Archipelago and the relatively small population of the islands
do facilitate this task. Nevertheless, population growth, and its impact on electricity
demand within the islands, will be an important factor to be monitored.

51. The last risk factor identified is related to the replication of the Galapagos experience to

52.

other parts of continental Ecuador. This risk is also considered quite small. After the
successful demonstration of the joint venture approach in Galapagos to sell renewable
energy-based electricity to the grid using the PPA concept, it is expected the investors,
both local and foreign, will find the modality interesting and worth replicating. Already,
there is some interest to explore the possibility of a grid-connected wind farm in the
northern province of Imbabura on continental Ecuador. Hence, a positive experience in
Galapagos will go a long way towards generating investor confidence in 1PP/PPA
arrangements in the electricity sector in Ecuador.

STAKEHOLDER PARTICIPATION AND | MPLEMENTATION ARRANGEMENTS

The relevant Government institutions in Ecuador dealing with energy and climate
change issues and with international collaboration were consulted during the
implementation of the PDF B. They al unanimously support this follow-up proposal.
They are the following:

Ministry of Environment (MoE) -- Nationa Focal Point for GEF matters and main
authority for environmenta policy, strategy, regulations, inspection, management and
education.

Ministry of Energy and Mines (MEM) -- Responsible for policy formulation and
defining strategic objectives in the Energy (and Mining) Sector. MEM’s Department
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for Alternative Energy (DEA) in charge of national renewable energy (and energy
efficiency) research programmes.

National Moder nisation Council (CONAM) -- Responsible for the overall design and
oversight of reform and modernisation of, among others, the electric power sector,
including privatisation of this sector.

National Electricity Council (CONELEC) -- Electricity regulator entrusted with the
responsibility to set eectricity tariffs and supervise their application; has aso
responsibility for rural electrification programmes and administration of subsidies for
rural eectrification through the Fund for the Electrification of Rural and Urban
Marginal Areas, (FERUM). The Electricity Law grants CONELEC specific attributions
to supervise environmental management in the sector, in coordination with the Ministry
of Environment.

Galapagos Institute (INGALA) -- Archipelago ingtitution created under the Specia

Framework Law for the Conservation and Sustainable Development of Galapagos. It is
the focal agency for development and conservation in Galapagos. As such, it deals with
an array of issues, including environmental impacts of infrastructure projects, local

community participation on major decisions related to the idands development, etc.

National Energy Control Centre (CENACE) — Exercises control and supervision
over the correct operation of the eectrica system in terms of standards for voltage,
frequency, installation, etc. and administers the electricity wholesdle market in
continental Ecuador.

Empresa Electrica Provincial Galapagos S.A. -- Electricd utility in the Archipelago.
Owns, operates and maintains the electrical system. It is a private, government-owned
company.

Charles Darwin Research Station -- Research centre for local scientists and

international scientific community. Offers a programme on environmental education for
scholars and disseminates scientific information on environmenta issues.

53. The discussions that were held with the above stakeholders during the PDF phase
brought to light two important considerations. The first is that there is considerable
opposition to continued studies of the energy system. The local population are
supportive of the renewable re-powering of the islands and would like the work to begin
as soon as possible. Hence, severa studies that were proposed have been curtailed.
Second, the Charles Darwin Foundation, among others, expressed concerns that a
proposa to use the biomass from invasive tree species might create a sustainable use for
these otherwise undesirable invasive species. As a result of this opposition, all
consideration of the biomass option has been dropped from the current proposal.

54. Joint venture companies will implement renewable energy schemes to re-power
electricity generation on each of the four inhabited islands and sell electricity to EEPG
under a power purchase agreement. These companies will work in close collaboration
with INGALA to ensure that local communities fully participate in the decision making
process.

55. Public participation is vital in the whole electricity repowering process. It is important
that the Galapagos residents as well as the whole of Ecuador be briefed on the complete
exercise and their support secured. In Galapagos, the Project Manager (see next para.)
will need to maintain very close contact with INGALA and the local communities on
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56.

57.

58.

59.

60.

each of the islands. The Project Manager will organise “town meetings’ with the local
inhabitants to secure their concurrence and support to the activities proposed for
implementation and to explain to them the benefits that the islands would derive from
such activities.

The UNDP GEF project will be implemented by the Department for Alternative Energy
(DEA) of the Ministry of Energy and Mines, under the national execution (NEX)
modality. For this purpose, MEM will set up a Project Management Unit (PMU)
consisting of a national Project Manager and a Project Assistant. The Project Manager
will be responsible for day-to day operations and will act as a liaison/facilitator among
the various local stakeholders, both in Galapagos and continental Ecuador, and
donorg/investors.

In addition, a Project Steering Committee, consisting of representatives of CONAM,
EEPG, CONELEC and CENACE, co-chaired by INGALA and UNDP, will provide
overall guidance to project execution. The Ministry of Environment will supervise and
monitor the project as the GEF national focal point. The private sector investors
participating in the joint ventures may be invited to participate in the meetings of the
Steering Committee on an ad-hoc basis.

INCREMENTAL COSTSAND PROJECT FINANCING

This project is designed to remove barriers to the renewable electrification of the
Gaapagos Archipelago. In so doing, it will achieve the stated objectives of GEF
Operational Program 6 as well as meeting secondary objectives of reducing the risks to
biodiversity from potential future oil spills. Asitisunlikely that these project activities
would take place in the absence of UNDP and GEF support, the project can largely be
considered to be incremental.

A detailed assessment of incremental costs is discussed in Annex A. According to the
matrix contained in Annex A, the baseline costs of continuing to generate power for the
Galapagos Archipelago using diesel fuel comes to approximately US$17,010,000.
(Note that this measure contains no attempt to estimate the potential costs of future
environmental damage to the biological resources of the archipelago of future oil spills.
In such a case, the baseline costs would be much higher.) Based upon the information
provided during the PDF B, the costs of re-powering the Galapagos using the scenarios
specified are approximately US$25,410,000 (Table Il below). This makes the
incremental costs equal to approximately US$ 8 million. Given the high importance
accorded to the Galapagos by the world community and the strong interest expressed in
supporting the project, the GEF is only being asked to supply one half of this total, or
US$ 4.1 million (including the PDF B).

In terms of globa benefits, the re-powering of al four electricity systems at the level
targeted in this proposal will result in a net GHG emission reduction of 12,000 tons of
CO2 per year, or rearly 240,000 tonnes over the twenty-year lifetime of the project. To
the extent that the success of the Galapagos project can be replicated to other
unelectrified or remote areas of Ecuador, this figure will become much larger.
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61.

62.

63.

64.

In terms of the quality of electricity service provided to the electricity consumers of the
Galapagos, the quality should be similar, if not improved, following the re-powering
effort. Part of the re-powering will involve undertaking a demand-side management
review to ensure that an optimum amount of electricity is required. This will also help
hold demand growth in check. In addition, any future tariff increase will also have a
similar effect. These tariff increases are already underway as part of the power-sector
reform process.

In addition to the above, there is an additional global environmental benefit of reducing
the risks to local biodiversity from future oil spills. By reducing the diesel requirements
of the archipelago by nearly 1 million gallons per year, both the probability and
intensity of future oil risksis reduced.

In terms of the local environment, using renewable energy in place of diesel generation
will reduce emissions that might be of local concern if population and demand growth
were to continue unabated. With reference to the local environmental implications of
the renewable re-powering, al local environmental regulations will be observed. In
addition, all batteries used for energy storage will be transported to the mainland for
recycling. The aesthetics of wind turbines have been considered in siting and wind-
speed measurement to identify sites with minimal visual impact. In addition, known
bird flight paths have been avoided in choosing potential wind turbine sites.

As mentioned previoudly, this project proposes a program to re-power al 4 inhabited
Galapagos Idands using renewable energy. UNDP is working with the Government to
pursue this goal both for global environmental and national reasons. The first phase
proposed here—the re-powering of Floreana and San Cristobal—will be undertaken
using funds from other sources. For the second phase—focusing on Isabela and Santa
Cruz—additional funds will have to be raised. The GEF contribution will form a
foundation for raising the total of nearly $17m that will have to be raised. . Discussions
have already taken place to enable FERUM to devote its annual support to the
Galapagos Electricity system to the re-powering process. Preliminary discussions have
been initiated with other donors and financiers, including KfW and the UN Foundation,
to determine their commitments and the precise mechanisms for their contributions.
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65. The overal financing of the project is summarized in Table 111 below.

7.

66.

67.

68.

Table lll: Project Financing, US$

Project Activity/ Component GEF Government Others Total
Activity 1. Technical assistance to
establish foundation for joint ventures 200,000| 50,000 (in kind
PDF B: 283,100 )
Total: 483,100| 50,000 (in kind) 533,100
Activity 2. Construction of Generating
Plants on Floreana and San Cristobal 350,000 250,000(in kind) 6,300,000
Total 350,000 | 250,000(in kind) 6,300,000 6,900,000
Activity 3. Construction of Generating
Plants on Isabela and Santa Cruz 3,000,000| 3,950,000(FER 10,710,000
UM)
Total 3,000,000 10,710,000 17,660,000
3,950,000(FER
UM)
Activity 4. Monitoring , Evaluation
and Dissemination
250,000| 50,000 (in kind) 300,000
Total
GRAND TOTAL 4,083,100 4,300,000 17,010,000 25,393,100

M ONITORING, EVALUATION AND DISSEMINATION

The project will be monitored and evaluated according to standard UNDP rules for
nationally executed projects. For each of the three components, a monitoring plan will
be made during project finalization. As part of this process of project finalization, a
detailed set of indicators will be developed, including measures to track the major
external project risks. These indicators will draw upon all sources of information,
including those gathered during a World Bank project to monitor livelihoods and
standards of living on the islands. Appropriate and specific performance benchmarks
will be established prior to project implementation to effectively monitor project
progress and to make crucia management decisions. A quarterly review and reporting
cycle will be established for this project that will provide progress reports to be shared
by al participants in the project.

In addition, EEPG'’s record-keeping will also be strengthened to enable adequate
attention to information about electricity gereration and sales, as well as renewable
energy generation. Information about the fraction or quantity of energy provided by
renewable sources vs. fossil fuel will be an important measure of project success. This
will become especialy important for information sharing from the archipelago to the
mainland.

As the project progresses from the first phase of re-powering Floreana and San
Cristobal, the lessons learned and experiences gained in the process will be carefully
documented for sharing across mainland Ecuador. This will be used by MEM in their
planning for and promotion of renewable energy development in Ecuador at large.
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8. ANNEXES

Annex A - Incremental Costs

Annex B — Project Planning Matrix

Annex C - STAP Review

Annex D- Response to STAP Review

Annex E - Endorsement Letter (attached PDF file)
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ANNEX A —INCREMENTAL COST ANALYSIS

BROAD DEVELOPMENT GOALS

The development goa being pursued by the Government of Ecuador is the provision of
electricity services to its entire population. After power sector restructuring, this service
will be largely provided by the private sector on a least-cost basis. For the Galapagos, and
many other areas of Ecuador, this electricity is generated by diesel fuel which results in
both emissions of GHG’ s and poses an environmental hazard to the surrounding ecosystem
through increased risk of oil-spills.

BASELINE

The baseline scenario assumes that re-powering Floreana, Isabela, San Cristobal and Santa
Cruz idands will be carried out directly by EEPG using the current diesel technology. This
private company has inherited poor management from the past and will be internally short
of human capacity and financial resources to simultaneously improve operation and
maintenance on the islands. Therefore, re-powering will be based entirely on the re-
installation of diesel engines, a technology known to EEPG with a relatively low
investment cost.

The energy market in Ecuador is relatively inefficient. Until recently, it has evolved around
heavy subsidies with no attempt or encouragement to incorporate externalities associated
with electricity production. Other factors contributing to the inertia in the current system
are difficulties in technology adaptation, financial barriers, insufficient technical capacity
and ingtitutional weakness.

GLOBAL ENVIRONMENTAL OBJECTIVE

The ultimate goa of the project is to remove institutional, economic, technical and financia
barriers to the nation-wide devel opment of renewable energy for isolated systems as well as
main grid connected. The development objective of the project is to effectively promote
renewable energy use through re-powering 4 islands of the Galapagos Archipelago with
wind/PV diesel hybrid systems, thereby providing a model that can be used to promote
renewable energy throughout the rest of mainland Ecuador.

This will allow to reduce gas emissions associated with electricity generation by 12 000
tons per year on the four inhabited islands of Galapagos Archipelago. A secondary
objective is to reduce oil spill risks by the reduction of boats needed to transport ail
products to the idlands by 50% overal (from the current 1.9 to 2.1 million US gallons of
diesel, 1 million will be avoided with the project) therefore improving biodiversity
safeguard.

If these results can be replicated to mainland Ecuador, there exists the potential to reduce
greenhouse gas emissions associated with electricity generation by potentially 0.5 to 1
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million tons per year through the deployment renewable energy in Ecuador. (45% of the
rural population or more than 2 million persons do not have access to electricity to date).

GEF PROJECT ALTERNATIVE

The project will launch a comprehensive barrier removal effort in order to lay the
groundwork for the construction and operation of four hybrid renewable-based electricity
systems in the inhabited islands of the Galapagos Archipelago. The project has three
components and will be carried out in two phases. The first component will initiate the
process of barrier remova by laying the groundwork for the effective construction of
generating capacities on the islands. This will include capacity building and strengthening
of EEPG, detailed feasibility studies, establishment of joint ventures and signature of the
Power Purchase Agreements with the utility EEPG. The second component, Phase 1,
involves, among other activities, financial closure of projects and the construction of wind
plants and PV systems on Floreana and San Cristoba (financed by private investors).
Lessons learned from these two islands will benefit the electrification of I1sabela and Santa
Cruz, which are the focus of the third component, or Phase 2.

Components 2 and 3 will only be carried out as planned if the first component is judged to
be successful. Otherwise, the resulting scenario will be evaluated and new strategies will be
established in order to continue enhancing efforts to remove the remaining barriers. This
strategy ensures an efficient use of resources, and provides a built-in review step for
refocusing activities if and where necessary.

SYSTEM BOUNDARY

The geographica boundary is limited to the four Galapagos islands. However the project is
expected to have a strong impact on Ecuador energy sector development as a whole. It may
also have positive impacts on the development of renewable energy in South America,
especially since synergy will appear with other projects in neighbouring countries.
Renewable energy based electrification is first implemented in the Galapagos islands, given
the very unique situation of this Archipelago from a biodiversity standpoint. The idea is
that the successful development of renewable-based energy systems in the Galapagos will
have provided the contracting bases (Joint Venture legal set-up, Purchasing Power
Agreement model and bidding procedures for renewable energy related equipment and
services), and will alow partnership development with private project stakeholders from
major utilities world-wide. The project will focus on off-grid generation, but will most
likely have positive spill-over effects on the development of on-grid renewable energy in
Ecuador as well.

ADDITIONAL BENEFITS

Additional benefits of the project include reduced oil spills risks, reduced dependence on
fossil fuels and therefore price fluctuations and scarcity, improved quality of electricity for
the idanders and reduced subsidy needs due to lower operation costs, consistent with
government objectives. The project is envisioned, at the state and local levels, as an
opportunity to stimulate integrated natural reserve management patterns. This project will
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be marketed so as to enhance tourism interest for new renewable, environmentally-friendly
technologies, thereby increasing tourism inflow on the islands.

COSTS

The total estimated costs of the project come to US$ 25,110,000 (not including US$
283,100 for PDF B activities). Of this total the estimated baseline costs are US$ 17,083,500
while US$ 8,026,500 are the estimated incremental costs of the project. From the GEF,
US$ 3,800,000 (excluding PDF resources) is sought to cover approximately 15% of the
aternative project intervention costs. The Government of Ecuador will provide US$
3,950,000 through the FERUM and US$ 350,000 in kind. In addition, US$ 17,010,000 will
be funded from nationa and international private sources of funding.

GLOBAL ENVIRONMENTAL BENEFITS
According to projections for installed capacity and foreseen production of renewable

energy, an annual 12 000 ton per year by 2011 or 240 000 tons over the twenty-year project
life. The Unit Abatement Cost of the GEF contribution comes to US$ 17 per ton of CO2.



TableA-1 Incremental Cost Matrix

Project Activity

Basdline

Alternative

I ncrement

Component 1. comprehensive
feasibility study for repowering,
establishment of joint ventures
and elaboration and signatur e of
PPA.

Considering its very specific situation, the
vertically integrated utility of Galapagos,
will remain as such and dedicate most of
its efforts to improving operation of
existing diesel plants.

Repowering would take place on apublic
budget linked principles, Diesel would be
favoured despite good will to implement
renewable energy.

Awareness of EEPG staff on renewable
energy and on new operational modes such
asBOT and BLT will remain at their actual
level. EEPG will become an isolated utility
in the Ecuadorian context.

Cost: US$0

Detailed feasibility studies will by carried
out as atechnical basisfor Joint Venture
arrangements on each of the four islands.

The exact mechanism of participation of
EEPG in the Joint Ventures will be
studiesin relation to the legal and
regulatory context of this particular

utility.

Up to four Joint Ventures will be
established , possibly one for each island-

A thorough review of the current
financial flowsin the Galapagos system
will be necessary to elaborate power
purchase agreements compatible with the
local situation and operation of EEPG

A comprehensive capacity building
programme will be undertaken within
EEPG, in collaboration with the Ministry
of Energy and Mines and other utilities
and institutions of the energy sector.

Cost: US$ 200,000 (GEF)
US$ 50,000 (GOM)

US$ 250 000 (total)

Institutional, legal and regulatory
basis that will stimulate Ecuador
renewable energy market and private
participation.

Legal basisto establish Joint
ventures for renewable energy
project in the local context.

Clear description of financia flows
and basis for Purchasing Power
Agreements for renewable energy
electrification in the Ecuadorian
electricity market.

Increased awareness among
government officials of the benefits
of renewable energy

EEPG is able to negotiate for |PPs
and PPAs.

Other institutions and utilities of the
sector are better aware of IPP/PPASs

Incremental cost: US$ 250,000

Component 2. Procur ement,
construction and commissioning
of plants (hybrid, wind PV and
diesal for Floreana and San
Cristobal. Possible construction
of hydropower plant on San
Cristobal.

Floreana and San Cristobal are repowered
with diesel generation plants.

Around 500 000 US gallons of Diesel will
be necessary to meet electricity generation
needs.

Oils spillsriskswill be as of today with the
shadow of the Jessicatanker spilling 75

On each of the two islands, the newly
established joint venture will issue a
competitive bid for procurement of
equipment

Fecilities testing and commissioning will
take place so that the renewable energy
based electrification of Floreana and San
Cristobal are effective.

EEPG is better managed. Capacity
building is effectively taking place.

Environmental benefits of renewable
energy will be better known to
decision-makers in Ecuador.

The project will allow EEPG to have
accessto hands-on information and
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000 gallons of industrial fuel and 70 000
tons of diesel in the fragile local
environment.

Total investment US$ 1 602 900
Total O&M costs US$ 5,065,600

Total cost US$ 6,668,500

0O&M procedures will be established and
implemented.

Day-to-day working relationship built up
among EEPG and private project
stakehol ders.

A comprehensive capacity building
programme implemented within EEPG.

Investment cost US$ 4,280,900

O&Mcost  US$ 2,367,100
Total US$ 6,648,000
Costs.  US$, 350,000 (GEF)

US$, 250,000 (GOM)
US$ 6,300,000 (private)

US$ 9,900,000 (total)

best management.

Competitive bidding will allow
effective verification the level of
prices applicable to the Galapagos
Archipelago.

Testing and commissioning
procedures will be carried out by the
joint venture under best international
practice and again, EEPG through its
participation in the Joint Venture will
access knowledge on thisitem.

EEPG is able to manage I PPs and
monitor PPAs

Incremental cost related to
investment and O& M US$ - 20,500

Total incremental cost US$ 231,500

Component 3. Renewable
ener gy based electrification of
Santa Cruz and I sabela.

These two islands would be re-powered
with diesel engines as needs emerge. This
would imply transport and consumption of
around 700 000 USgallons of Diesel per
year.

Investment cost US$ 1, 997,700
O& M costs US$ 8,417,300

Total US$ 10 415 000

The process for re-powering Santa Cruz
and I sabelafollows the process described
above so that this second phase builds on
the experience of San Cristobal and
Floreana.

Better knowledge of the paths for
| PP/PPA set up.

Better sizing of the equipment in relation
to local needs and better estimation of
costs based on the competitive bidding.

Possibly improved operation and
maintenance.

Investment cost US$ 12,618,500
0O&M costs US$ 5,041,600

An estimated 7 000 ton of CO2 per
year will be avoided.

Theinvestors' perception of level of
risks (political, commercial,
technical), for renewable energy
projects in Ecuador will be improved.

The Galapagos Archipelago will be
taken as ademonstration site for
integrated biodiversity and climate
change management and tourism will
develop around this concept aswell..

Incremental cost related to
investments and O& M costs
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Total Us$ 17,660,100

Cost: US$ 3,000,000 (GEF)
US$ 3,950,000 (GOM)
US$ 10,710,100 (private)

US$ 17,660,100 (total)

US$ 7,245,100

Total incremental cost US$ 7,245,100

Project monitoring and
evaluation

No monitoring in the baseline scenario

Cost US$0

Monitoring and evaluation is integrated
within project management throughout
project development. Project ex-post
analysis:iscarried out and published.

A promotion programme, with technical
background information will be carried
out, the main target being government
decision-makers and al public and private
firmsinvolved in the electricity sector.

A brochure presenting the main feature,
visual impact, costs, biodiversity benefits
will be produced and widely available and
mediawill be associated to project
promotion.
Costs: US$, 250,000 (GEF)
US$, 50,000 (GOM)

US$ 300,000 (total)

Project development isin line with
management best practice and risk
assessment takes into account new
conditions asthey arise.

IPP/PPA operation for renewable
energy becomes amodel for the
mainland.

The Galapagos renewable energy
electrification project acquires awide
demonstration level with media
coverage.

Incremental cost US$ 300 000

Global Environmental Benefits

In the baseline scenario there the bulk of
new electricity supply for off-grid systems
will be provided using diesel, and along
with unbundling and private sector
participation future power plantsto be
connected to the main grid will be either
combined cycle or gas turbines, using
fossil fuels.

Within 10 years, decision making for new
investment will integrate the benefits of
renewable energy. For electrification of
the 2 million persons not having
electricity, renewable energy will be
chosen whenever economic analysis show
alower global cost for thisoption..

On-grid renewabl e technol ogies will also

A total of 12 000 ton of CO2 will be
avoided annually in the Galapagos
Archipelago.

Oil spillsrisks are reduced by 50% for
these 2 islands and risks related to
electricity generation are negligible.

An example of integrated
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Therefore GHG emissions in Ecuador
energy sector will continuetoriseasis
proj ected.

develop as general knowledge and
experience is gained.

management of natural reserves,
including renewable energy option
exists and is replicable world-wide.

Domestic Environmental
Benefits

Therewill be no or very limited
development of renewable energy in
Ecuador

Within 10 years, Ecuador will have built
partnership with private investors to
implement renewabl e energy based
electrification nation-wide.

Trained personnel in renewable
energy development.

Development of partnership for
renewable energy implementation.

Costs

Total; US$ 17,083,500

Total: US$ 3,800,000 (GEF)
US$ 4,300,000 (GOM)
US$ 17,010,000(Private)

Total: US$ 25,110,000

Total incremental cost: US$
8,026,500
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ANNEX B — PROJECT PLANNING MATRIX

NARRATIVE SUMMARY

OBJECTIVITY-VERIFIABLE
INDICATORS

MEANS OF VERIFICATION

CRITICAL ASSUMPTIONS

Global objective:To reduce
Ecuador’ s energy-related CO2
emissions by substituting PV and
wind energy for fossil fuel (mainly
diesel) utilised in electricity
generation

Development Objective:

To promote the utilisation of
renewable energy (PV and Wind) for
electricity generation, thus reducing
Galapagos' dependency on diesel
shipped from continental Ecuador.

Quantity of fossil fuel displaced by
renewable energy generation, and
the resulting GHG emission
reductions.

MWh of renewable energy
production.

MW and MWh of renewable energy
based generation in the national
Ecuadorian system.

Data generated from the performance
reports from new renewable facilities, plus
datafrom on annual electricity production
and fuel consumption.

A regulatory framework that is fully
supportive to the project objectives.

Migration from continental Ecuador
does not ecxceed planning targets.

Immediate Objective 1: To support
the national partnersto complete the
full feasibility and design of the
systems for re-powering electricity
generation on each of the islands.

Four islands successfully electrified
by 2005.

EEPG annual report

Cooperation and commitment from all
implicated institutions and companies.

Output 1: Full feasibility and design
completed, including nore accurate
cost estimates and an implementation
schedule for repowering electricity
generation on each of the 4 islands.

Feasihility studies produced by the
end of 2002.

Study documents

Ecuador regulatory framework does
not affect the project. Pricesare
calculated cost-based excluding all
existing subsidies.

Output 2: Legal and operational
agreements for the establishment of
joint ventures to build, own and
operate the generation plants
established.

Two joint venture exist by the mid
2002. General principlesare
available to other utilities.

Official publication.

Output 3: Power purchase agreements
between each joint venture and EEPG
prepared..

Purchasing Power Agreements are
signed by the end of 2002. Main
principles are available for other
utilities.
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Immediate Objective 2: To facilitate
repowering on Floreana and San
Cristobal with PV/wind/diesel hybrid
electricity generating systems through
strengthening the institutional capacity
of the national partners.

EEPG staff trained and able to
negotiate the terms on joint venture
and PPA.

Reports from training courses.

Cooperation and commitment from all
implicated institutions and companies.

Output 1: CONELEC and EEPG’ s
capacity related to design and
negotiate Independent Power Producer
(IPP) schemes and Power Purchase
Agreements (PPAS) strengthened.

Existence of management
procedures for | PP contracts.

EEPG files.

Output 2: EEPG’s capacity to design
and negotiate contractual
arrangements for operation and

mai ntenance strengthened.

Number of technicians trained in
the operation and maintenance of
wind turbines, PV systems and
batteries per year until 2004.

Completion and dissemination of a
Best Practices Manual, including
quality standards, continuity of
service, environmental practices,
etc.by the end of 2003.

Reports from training courses and EEPG.

Immediate Objective 3: To facilitate
repowering on Isabelaand Santa Cruz
with PV/wind/diesel hybrid electricity
generating systems.”

Construction and commissioning of
wind power plants, PV and batteries
by the end of 2004 for Isabela and
Santa Cruz.

Project report and EEPG annual report

Thereis sufficient interest on the part
of private sector companies.

Output 1: PV-wind-diesel hybrid
system repowered and in operation for
Santa Cruz

Construction and commissioning of
wind power plants, PV and batteries
by the end of 2004.

Project report and EEPG annual report

Sustained and full cooperation of
government and firms

No negative impact of the national
regulatory framework on project
development

Output 2: PV-diesel hybrid system
repowered and in operation for
|sabela.

Construction and commissioning of
PV and batteries by the end of 2004.

Project report and EEPG annual report

Sustained and full cooperation of
government and firms

No negative impact of the national
regulatory framework on project
development

Immediate Objective 4: Disseminate
experiences from the repowering of
Floreana and San Cristobal to Phase Il

Number of additional renewable
energy projects MWSs) in

Official documents from EEPG such as
yearly reports

Beforethe end of Phase |, there are
sufficient investors fully committed to
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and support replication efforts on the
mainland and throughout the region

subsequent years.

Officia information from CONELEC

the project phase |1 andto repowering
on the mainland and throughout the
region.

Successful implementation of the joint
ventures on al four islands.

Output 1: Initiation of a national
programme in Ecuador to replicate the
use of solar and wind and other
renewabl e energy resources such as
micro/mini-hydro and biomass to
generate electricity to supply isolated
mini-grids and the national grid
supported.

Existence of a national replication
programme by the end of the
project.

Official documents.
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ANNEX C - STAP REVIEW

Technical Review of Galapagos Project Brief
Daniel H. Bouille

PROJECT BRIEF

Renewable Energy for Electricity Generation — Renewable Electrification of the Galapagos
Islands is a proposal for a Project to be executed by DEA (Department for Alternative Energy,
Ministry of Energy and Mines), during three years with a total Project Cost of US$ 25,41
Million: a nationa support of US$ 4,3 Million, US$ 4,1 Million from GEF including US$ 0,3
Million as PDF alocation and 17,01 from investors (including E7).

It is a Project “to reduce Ecuador’s energy-related CO2 emissions by introducing PV and wind
energy as a subdtitute for fossil fuels utilized in electricity generation, specifically for the
Galapagos Archipelago. In addition, the project will substantially decrease the volume of diesel
annually shipped to the island, thereby reducing the environmental threat of an oil spill that can
cause great damage to the biodiversity found in and around the coastal ecosystem of the islands.”

In general terms and having in mind the importance of the Study Case as demonstrative action of
the possibilities of Renewable, is a very good proposa with a reasonable budget, an important
contribution of private investors and a learning by doing process that surely would be of interest
not only for the country but mainly at aregional and international level.

It would be very important to stress the possibilities of cooperation with other projects within the
country and with other countries in the region, as well as the sharing of results of the Project with
other developing countries.

The background and Context chapter is a good synthetic diagnosis of the Archipelago energy
situation, especially the current situation and the potential risks, local and global in Biodiversity.

It is very important that the project not only address the Climate Change issue, but, overall, the
Biodiversity problems and risks for the islands, related to Diesel Oil transportation.

As the particular suggestions/remarks to the preliminary Project Brief were made in advance, |
only included in this report the main conclusion, related to the revised version of the Project
Brief.

MAIN CONCLUSIONS

As a synthesis, we can say that the project proposal will have very important benefits at the global
level in Galapagos, in relation with the Climate Change Issue and their consequences in the short and
long term, but especialy is particularly relevant for Biodiversity Conservation.

In order to increase the benefits at the regional level it would be important to considered how to
share the results of the project with other developing countries.



The risks for the development of the project are low, or al of them under control, taking into
account the good ingtitutional structure developed, the technical support and the availability of
funds from the GEF and Private Investors, as well as the National Government direct
involvement in the project.

The global environmental benefits of the project are quite clear and the extrapolation of the
results of the implementation of rerewable in a new institutional framework to other regions will
means important benefit regional and international.

As a consequence the project also fit quite importantly in the context of the goals related with
Biodiversity issues.

The structure and organization proposed for the project, give enough support to the future
sustainability of the proposed activities, provided that economic resources are available for this
type of basic and applied research, related with an issue of interest both for the international
system, private investors and for the country.
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ANNEX D - RESPONSE TO STAP REVIEW

The current STAP review is the result of project Brief improvement based on a draft STAP
review, which allowed improving project design in the following areas:

The relation between project implementation and barriers identified within the PDF B has
been made clearer.

The replication process has been better presented, so as to show clearly project future
impact on the Ecuadorian nationa electricity system.

A more detailed description of activities related to technical assistance has been provided.

The current choice for institutional set up with IPPs for each island has been judtified as
being the best option in this particular case. A direct partnership with EEPG may not be
legaly feasible.

Responding to the concern of —risk sharing - Risk sharing between the 1PPs and EEPG
has been explained. It will be consistent with current practice worldwide. The PPA will
contemplate a penalty in case of non delivery of service as agreed

Possible impacts of the electricity reform on project have been evaluated. It is negligible
since EEPG is to remain vertically integrated by law.

Responding to the concern of environmental impact of the new plant-Environmental
impact of the new renewable plants has been assessed and is minimal. This is now
explained in the Brief. Furthermore, all local related rules and regulations would be
followed.

The STAP review emphasizes the importance of the project on Biodiversity. Renewable Energy
for the Galapagos Islands is at the crossroad between Climate Change and Biodiversity.
Nevertheless, considering that there are no specific activities and no specific costs related to
biodiversity, the project falls under Operational Programme #6.

Sharing project results with other institutions on the mainland will be taken care of during
project implementation, through their participation in the project. Sharing project results with
other countries will be part of the missions UNDP-GEF undertakes through, for instance,
Country Dialogue Workshops; successful projects are aso presented as examples within GEF
public documentation.
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ANNEX E - ENDORSEMENT LETTER

(attached PDF file)



