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part i:  project IDentification                                                        
GEFSEC Project ID
: 4138
gef agency Project ID: CO-X1009
Country(ies): Colombia
Project Title:  Catalytic Investments for Geothermal Power
GEF Agency(ies): Inter-American Development Bank

Other Executing partner(s): ISAGEN S.A .E.S.P. (ISAGEN)
GEF Focal Area (s):  FORMDROPDOWN 


 FORMDROPDOWN 


 FORMDROPDOWN 

GEF-4 Strategic program(S): SP-3
Name of parent program/umbrella project:
A. Project framework  (Expand table as necessary)
	Project Objective:  The general objective is to promote and support catalytic investments for geothermal power in Colombia through the development and implementation of a demonstrative geothermal project in the Macizo Volcanico del Ruiz (the Project) which will contribute to reduce and displace unrealized Greenhouse Gas Emissions. The specific objectives of the Project are to obtain: (i) a model of the geothermal resource in the two selected areas and its temperature; (ii) identification of the type of geothermal resource and its potential capacity; (iii) recommendations concerning the geothermal resource exploration and development; (iv) environmental and sociological studies according to the scope of these activities and (v) development and implementation of the Project. GEF resources will help finance the up-front studies that are required to assess the technical, economical and physical potential of the selected geothermal field.

	Project Components
	INV
TA
STA**
	Expected Outcomes
	Expected Outputs 
	Indicative GEF Financing*
	Indicative Co-financing*
	Total ($)

(000)

	
	
	
	
	(US$)

(000)
	%
	(US$)

(000)
	%
	

	Component I
	
	
	
	1,200
	96.00
	50
	4.00
	1,250

	Promote Market Approaches for Renewable Energy by contributing to the Removal of Barriers to the Development of Non- Conventional

Renewable Energy 
	TA
	- Promote use of  

untapped renewable  energy such as geothermal and wind
- Improve investment environment for geothermal and wind power 
- Promote entry of innovative geothermal and wind energy technology for diversification of the country’s power mix.
	- 2-4 studies to assess and analyze institutional and legal barriers

- 2-4 informative workshops for the dissemination of findings

- Drafting of 2-10 specific recommendations and policy change options to contribute to the removal of institutional and  legal barriers and facilitate low-carbon expansion path for the electricity sector
-Public awareness and awareness building of such barriers as impediment to the promotion and use of non-conventional renewable energy 

- Set of policy change recommendations for implementation by authorities
- 2-10 measures contemplated to implement policy changes.
	1,200
	96.00
	50
	4.00
	1,250

	Component II
	
	
	
	1,000
	37.74
	1,650
	62.26
	2,650

	Subsurface Assessment Studies


	TA


	- Reduced uncertainty for geothermal exploration 
- Improved social and environmental acceptance of the geothermal project

	- Basic Feasibility studies to demonstrate geothermal potential such as detailed geology; detailed geochemistry and  geophysics for the selected areas.
- Revision and analysis of technical studies to include scientific review of the findings, documents, conclusions and recommendations of technical pre-feasibility and feasibility studies
- Environmental and Social Studies including Environmental and Social Management Plan for the affected communities

-Institutional Strengthening of the Company and dissemination of findings to facilitate transfer of technology and develop  participation strategies with the affected communities.

-Action Plan to develop and implement the Project
- Geothermal energy off taking and transmission analysis 
	1,000
	37.74
	1,650
	62.26
	2,650

	Component III
	
	
	
	-
	-
	23,300
	100
	23,300

	Exploration Drilling 

	INV

	- Reduced uncertainty for geothermal exploration
-  Increase investment environment for geothermal power by achieving technical viability of geothermal resources

	- Complementary technical studies 
-Well Sites Determination
- Well Design

- Permits and rights of way obtained
-  Exploration drilling for 4 wells 
- Perforation

- Well production and power plant design

- closing and dismantling of the wells
- environmental management
	-
	 -
	23,300
	100
	23,300

	
	
	
	
	
	
	
	
	

	Component IV
	
	
	
	427
	0.25
	167,800
	99.75
	168,227

	Geothermal Plant Construction


	TA

INV
	-Increase probability of securing financing resources

-Design, develop and build geothermal plant


	-Financial Structuring for plant construction

- Site Design

- Environmental licensing

-EPC arrangements

- Plant construction

-Testing and commissioning of the Plant
	427
-


	100
-


	-
167,800


	-
100
	427
167,800

	Project Management
	
	100
	50
	100
	50
	200

	Total project costs
	
	2,727
	1.39
	192,900
	98.61
	195,627


          *   List the $ by project components.  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.   Indicative Financing Plan Summary For The Project (US$’000)
	
	Project Preparation* 
	Project 
	Agency Fee
	Total

	GEF 
	
	2,727
	273
	3,000

	Co-Financing
	
	192,900
	
	192,900

	Total
	
	195,627
	273
	195,900


*   Please include the previously approved PDFs and planned request for new PPG, if any.  Indicate the amount already     approved as footnote here and if the GEF funding is from GEF-3.
C.   Indicative Co-financing for the project (including project preparation amount) by source and
       by name  (in parenthesis) if available, (US$’000)
	Sources of Co-financing 
	Type of Co-financing
	Amount

	Isagen Counterpart for IDB Technical Cooperation financed by the Japanese Fund
	In-kind 
	250

	IDB/Japanese Fund
	Grant
	900

	Isagen Counterpart for IDB Technical Cooperation by the Sustainable Energy and Climate Change Initiative
	In-kind
	250

	IDB/Sustainable Energy and Climate Change Initiative 
	Grant
	1,000

	ISAGEN
	Own resources and/or external financing
	190,450

	Government Agencies 
	
	50

	Total co-financing
	
	192,900


D.   GEF Resources Requested by Focal Area(s), agency (ies) share and country(ies)* 
	    GEF Agency
	Focal Area
	Country Name/

Global
	(in $)

	
	
	
	Project Preparation
	Project 
	Agency
Fee
	Total

	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	N/A 
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Total GEF Resources
	
	
	
	


         * No need to provide information for this table if it is a single focal area, single country and single GEF Agency project.

part ii:  project JustiFication
A. State the issue, how the project seeks to address it, and the expected global environmental benefits to be delivered:  
Energy Sector Overview
Installed power generation capacity in Colombia is primarily hydraulic, accounting for approximately 70% of the country’s total capacity and supplying close to 80% of the energy demand, resulting in an environmentally-friendly and low-carbon electric system. Notwithstanding the latter, green house gas emissions from power generation is still significantly high (8.2% of Colombia’s total emissions). This situation is further exacerbated during low hydrology periods when fossil-fuel based plants are highly dispatched. As an example, during the period of El Niño from 1992 to 1993, fossil-fuel based power reached close to 30% of energy supply and during the period of El Niño from 1997 to 1998, that figure was almost 50%.  Additional impacts included rationings and blackouts in the supply of energy during those periods.  
Energy in the Colombian wholesale market can either be sold under bilateral contracts, typically less than three years, or directly to the spot market. The spot price is the highest offer price which fits the hourly demand. The energy market consists of a single node system whereby any generator can offer a price for each day and its hourly availability without considering the grid. Taking into account the most economical offers, the energy resources are chosen to be dispatched. The offers prices have to include the variable generation costs, the law 99 from 1993 and other costs, the capacity charge and the opportunity costs. The price of the last resource which is required to fit the hourly energy demand is the Market Spot Price. All the resources which participate in supplying the energy demand during this hour are remunerated at this price.  The central dispatch first dispatches energy from contracts to supply the hourly energy demand in the system.  First priority is given to contracts for firm energy that are take or pay, second priority is given to those contracts for firm energy that are conditional starting with those with the lowest price in terms of Megawatt-hour (MWh) and third priority is given to those contracts which stipulate that payment is only due for energy that is actually used.  If at any hour the energy from these contracts is not enough to meet the system’s demand, then the shortfall amount is acquired in the spot market.  If at any hour the energy from these contracts is greater than the demand for energy, the excess energy is paid at the spot price.
  
In order to reduce the dependency on hydropower and avoid energy restrictions in the future years, the Government of Colombia (GoC) has initiated the preparation of different plans of expansion, focusing in particular, on the participation of thermal sources such as gas and coal as well as renewable sources of energy. Renewable energy is today part of the energy national policy (Plan Nacional de Desarrollo 2003-2020) and its legal framework is defined through a set of norms that provide for the legal groundwork by which the Government can play a greater role in the development of the use of renewable energy. The Ministry of Mines and Energy (MME) is responsible to establish incentives to allow the development of such renewable sources while the Ministry of Environment, Housing and Territorial Development (MAVDT) is in charge of promoting programs to substitute the use of non-renewable sources for the use of clean, renewable generation technologies.  Additional work carried out by the Planning Unit of the MME (UPME) calls for a plan to expand the generation system utilizing and optimizing the wind or geothermal resource available in the country.

Issue Statement

Despite the efforts mentioned-above calling for greater use of innovative non-conventional renewable sources of energy (i.e. geothermal and wind) and developing low-carbon emission demonstrative pilot projects to mitigate climate change adverse effects, very little has been accomplished in terms of increasing the percentage that non-conventional renewable energy represents in the power matrix. Key barriers, particularly regulatory, still limit the development of non-conventional renewable energy projects
 and do not provide for special or differentiated norms for renewable energy pricing which are, more capital-intensive then fossil-fuel or large hydroelectric power plants. Smaller scale renewable energy plants are particularly impacted given that any renewable energy facilities greater than 20-MW must interconnect to the national grid (SIN) and participate in the Central Dispatch in Colombia and under the same rules as all other participants in the wholesale electricity market.  As a result of the above, assessing and analyzing the current regulatory barriers and providing specific recommendations for policies changes to encourage use of untapped renewable energy such as geothermal and wind is key to attract investments in renewable energy in Colombia and provide a level-playing field for innovative non-conventional renewable energy sources.  Thus contributing to the removal of barriers in order to promote the development of geothermal and wind energy is the Component I that is proposed under this GEF project.

In addition to supporting a more climate-change friendly regulatory framework for renewable energy, little has been done to explore and develop, on a pilot basis, untapped renewable projects in the geothermal or wind field. In this Project, priority has been given to explore and develop geothermal potential given the following characteristics: (i) UPME currently estimates the geothermal potential to exist in, at least, four areas of Colombia (one being the area proposed for the Project) and the three other ones located in the departments of Nariño, Cauca, and Boyacá
; (ii) geothermal plants run continuously achieving net capacity factors greater than 90% (having this continuous electricity generation will contribute to decrease the risk of power shortages during periods of low rainfall) while wind projects cannot provide such reliable base load generation to the system because their electricity generation is dependent on wind blowing patterns; (ii) geothermal generation is dispatchable at the request of the system operator while wind projects are not dispatchable given that the system operator has no control about when it is best to have the wind farm generate electricity; (iii) typical net capacity factors for wind generation are anywhere from 30% to 45% and substantially lower than that of  geothermal generation net capacity factors of 90% or greater, and (iv) in addition to providing reliability benefits associated with base load generation technologies such as coal and natural gas, it does not produce the green house gas emissions associated with them.  
As a result of the arguments presented above, priority has been given to focus GEF resources on the exploration and development of geothermal potential. ISAGEN, a state-owned company (the Company or Isagen) has been the leading candidate in this area and has been identified as the GEF executing agency’s main counterpart to develop such potential in Colombia.  Components II through IV in the section below presents how GEF resources will be used to explore and develop such potential.

GEF Project Proposal (how to address the issue). 
The  GEF Project Proposal aims at catalyzing investments for geothermal power in Colombia and jump starting institutional efforts through the participation of the Ministry of Mines and Energy, regulatory agencies in the sector (such as the Energy Regulatory Commission), energy companies (such as Isagen) and civil society organizations and entities.

In this context, Isagen has been developing a Plan of Studies
 to identify and evaluate new generation opportunities based on geothermal sources. Preliminary studies were carried out by ISAGEN and resulted in the identification of two (2) areas with geothermal potential located in the Macizo Volcanico Ruiz (MVR).  These two areas were selected among a pool of five pre-determined areas and geochemistry, geology, land restrictions (e.g., indigenous land, national parks), and construction feasibility (e.g., seismic hazards, volcanic hazards, transmission lines, access roads, slopes) data was incorporated into the Company’s database.  Preliminary limited geophysics as well as exploration data was incorporated in the Company’s GIS database. The selection for both areas was determined by the following principal factors: (i) types, distribution and chemistry of the thermal features; (ii) evidence of recent heat source; (iii) distribution and abundance of fault and faults intersections; and (iv) existing well data. In addition, preliminary technical evaluation was also carried out and included review and assessment of potential expected power plant technologies; sites constraints; well systems needed for exploration and infrastructure considerations related to health and safety.
The components to be developed for the Project are as follows: 
Component I – Support the development of non-conventional renewable energy: The proposed Project will help identify the legal and institutional barriers currently in place in Colombia and subsequently contribute to remove such barriers through the drafting of specific policy recommendations. In particular, this component will include: (a) assessment and analysis of institutional and legal barriers; (ii) information dissemination of findings; (iii) public awareness and awareness building of such barriers as impediment to the promotion and use of geothermal energy; (iv) policy change recommendations; and (v) specific measures contemplated to implement such policy changes.  The component will specifically assist the GoC in promoting a broader use of renewable energy as well as explore, discuss and craft policy options to facilitate the expansion of a low carbon expansion path for the electric sector.  These efforts will also involve the participation of the Ministry of Mines and Energy as well as the Energy Regulatory Commission. Such efforts are envisioned to materialize through the drafting and subscription of a Memorandum of Understanding (MOU) between ISAGEN, the Ministry of Mines and Energy and the Energy Regulatory Commission. Lastly, the Project will also be pioneering in facilitating the entry of innovative geothermal energy technology and diversifying the country’s power mix.

Component II -Subsurface Assessment Studies. Geothermal energy has large and risky initial up-front investment costs associated with exploration activities that are necessary to find an optimal underground geothermal resource.  This is similar to the upfront investments necessary for oil exploration. Most private sector investors shine away from such investments due to the level of uncertainty and the significant amount of investments required to certify the potential and development feasibility of a geothermal field. GEF resources will help co-finance such initial investments. The following is expected to be carried out:
(i)   Technical Studies: Geological studies that include (a) detailed geology; (b) detailed mapping of the areas and hydrothermal alterations; (c) geochemical and geophysical studies; (d) gravity surveys, (e) magnetometry and magneto telluric studies and well explorations that include drilling shallow holes (referred to as Thermal Gradient Wells).  All these studies will be used to develop a characterization of the underground geothermal resource. 
(ii)   Revision and Analysis of Technical Studies: Scientific review of the findings, documents, conclusions, and recommendations presented by the consulting firm during the technical pre-feasibility and feasibility studies. The scientific review will be done by specialists covering the broad range of scientific specialization such as exploration, development and production.
(iii)   Environmental and Social Studies: Identification and description of the natural resources that could be affected by the Project and collection of information on natural resources within the project area and their condition prior to its development. It will also identify the Project's sociological impact on inhabitants of the project area and develop community information and education programs regarding the implications of geothermal development. Lastly, as part of this component, an Environmental and Social Management Plan will be carried out.
(iv)   Institutional Strengthening and Dissemination of findings: Strengthening of the Company’s technical and institutional capacity to facilitate transfer of technology and information as well as sharing of experiences. It will also finance workshop(s) to validate and disseminate the findings and help ISAGEN develop communication and participation strategies for the affected communities during project development and implementation. 
(v)   Action Plan and Development of the Project: Drafting of an exploration drilling future action plan for the geothermal exploration.    The key elements of the plan will be to narrow the area under consideration from approximately 200 km2 at the beginning of Component II to a much more narrow area.  In addition, with the new technical data that will result from these tests, the conceptual design for the geothermal power plant will be updated.  Similarly, the financial model will be updated based on the results of the assessment studies.  

Component III- Technical Feasibility Exploration Drilling.  This component consists in exploration drilling which marks the culmination of the exploration efforts for the geothermal resource before entering into the production and construction phase of the Project.  After completing the subsurface assessment studies, the Company will have additional information to develop a conceptual model of the geothermal resource.  Exploration wells, which can have depth of 2 km, are used to confirm the assumptions underlying the conceptual model and to gather additional information that can help to define them further.  For example, through the exploration wells, water samples are taken from the geothermal resources which are analyzed to obtain information on the chemical characteristics of the underground water.  It is envisioned that four exploration wells will be drilled at the site that is deemed to be most optimal based on the analysis of the tests performed in Component II.
The Company requires technical advice from consultants who have practical experience developing geothermal power plants elsewhere and can provide practical risk management to the effort.  This is essential here because exploration drilling is very costly (e.g., four exploratory well are estimated to cost $23 million) and without the proper technical advice and analysis there is a risk that these costs can become excessive, to the point that they render the project financially unfeasible.  As an example, the only geothermal exploratory well that was attempted in Colombia failed due to technical issues with how the perforation was performed.  This failure was one of the reasons why that previous attempt at geothermal exploration in Colombia was stopped. 
Exploration drilling is an iterative process.  After the first exploration well is drilled, the data on underground temperatures, rock and other characteristics is analyzed.  The result of this technical analysis will be used to make a decision regarding subsequent drilling of other exploration wells.      

This component’s expected outcome is to finalize the sizing of the geothermal field as well as the preliminary engineering design for the +/-50MW geothermal power plant.  The following will be performed: (a) technical studies for the well sites determination; (b) well design; (c) exploration drilling for 4 wells; (d) obtaining of permits and rights of way; (e) well exploration sites preparation; (f) perforation; (g) well drilling analysis; (h) detailed design for well production and power plant; (i) financial model; (j) procurement documents for plant equipment; (k) closing and dismantling of the well, and (l) environmental management. 

Component IV- Geothermal Plant Construction.  This last component will include (i) plant construction technical assistance to be funded under the GEF project and (ii) plant construction financing. Under the first subset of this Component IV, the last allocation of resources under the GEF Project will be used to develop the financial structuring of the Project and assess the various financing sources that would provide financing for the construction of the Plant. The second subset of this Component IV (investments) will consist of the commissioning, design, engineering, procurement, development and testing of the +/-50 MW geothermal power plant. It is envisioned that approximately 10 production wells and 3 injection wells (5,000-10,000 feet depth) will be drilled and that the Project will also encompass certain conservation and social measures for the benefit of local communities. The following is envisioned during this phase:  (a) detailed design of the site; (b) critical milestones for equipment procurement; (c) environmental licensing; (d) civil work and infrastructure construction; (e) power plant and facility construction; (f) installation and testing of electric interconnection equipment; (g) completion of construction plant; (h) transmission and interconnection construction and (i) project commissioning. The construction stage will be particularly labor-intensive. For example, a survey conducted by the Geothermal Energy Association (GEA) 
  estimates that geothermal plants in the United States generate 800 construction and manufacturing jobs (direct, indirect and induced jobs necessary to build and supply the power plants) will be required.  Construction period time is estimated to be somewhat for a 2 to 3 year period.  
Lastly, the Project will enlist the participation of key stakeholders in the country such as research centers (INGEOMINAS –Colombian Institute of Geology and Mining- and national entities (e.g. National University of Colombia and COLCIENCIAS, the Colombian Science Agency) that work for the advance of science and technology in this field. The geothermal project is expected to be interconnected to the national grid (SIN) and participate in the Central Dispatch. 


Expected Global Environmental Benefits to Be Delivered.

The Project will contribute to (i) reduce and displace unrealized GhG emissions; (ii) foster a new source of energy (geothermal) that has remained unattended and unexploited due to a lack of technical knowledge in the country and to legal, institutional and financial constraints, and (iii) support the implementation of conservation and environmental programs that will contribute to improve the welfare of the local community in the area of the Project.
Item (i) above is particularly relevant given that, unlike thermal power sources which significantly contribute to increase Greenhouse Gas
 (GhG) emissions and impact climate change, renewable energy such as geothermal energy use low-carbon emitting technology and has positive climate change impact while respecting and taking advantage of natural resources available in the country.  
The geothermal plant project would be the first one of its kind in Colombia and would be considered as a demonstrative pilot project for innovation and technology purposes that could lead to other initiatives in the country, given Colombia’s untapped geothermal potential.  

B. Describe the consistency of the project with national priorities/plans:  
Colombia’s national priorities and plans (in particular the Plan Nacional de Desarrollo) as well as the 2003-2020 Colombian energy policy
 call for the following strategic areas to be focused on in the energy sector: (i) increased use of renewable energy to promote non-conventional generation sources; (ii) diversification of Colombia’s energy matrix; (iii) development of low-carbon emitting technologies through the implementation of demonstrative-pilot projects (such as this Project); (iv) rational and efficient use of the energy resource; (v) reliable and secure supply of energy; (vi) development of innovative technologies; (vi) energy efficiency and (vi) protection of the environment and natural habitats.
The proposed Project is consistent with numerals (i) through (vi) above since it will contribute to develop renewable untapped energy sources (displacing fossil-fuel based power and decreasing reliability on hydropower generation), diversify the energy matrix, develop and test low-carbon innovative technology, provide a rational, reliable, efficient and cost-effective use of the geothermal resource and protect the environment surrounding the geothermal site (the Project excludes land located inside the Nevados National Park).
Lastly, the Government of Colombia is currently preparing a CONPES
 document to lay down a climate change policy with the objective to define climate change strategies for mitigation and adaptation and to achieve a low-carbon sustainable economic growth. The proponed Project would thus also complies with the contemplated climate change policy currently in preparation by the Government.
C. Describe the consistency of the project with gef strategies and strategic programs:  
This Project is consistent with GEF Strategic Program 3 Promote Market Approaches for Renewable Energy and long-term objective 4 based on the following: provide reliable, secure and environmentally-friendly geothermal energy and thus increase the basket of potential non-conventional clean energy sources while diversifying the country’s generation mix. This innovative geothermal resource will not only reduce the need for fossil fuel-based power generation but also further reduce the country’s dependence on hydro power. Lastly, geothermal generation will also contribute to displace GhG emissions from electricity generation with preliminary estimated annual revenues of US$2.6 million for the selling of CERs.
D. Outline the Coordination with other related initiatives: 
IDB priorities for Colombia call for explicit support to facilitate and develop opportunities based on renewable energy, rational use of energy and improvements of the regulatory framework.  In this regard, the Bank is currently assisting the country it its efforts to develop a national climate change policy through a programmatic policy-based loan (operation CO-L1063) with the formulation and implementation of a mitigation agenda as one of its main pillars. The proposed Project with its mitigation focus will thus further contribute to the country’s definition and development of a climate change policy.
Under the leadership of ISAGEN, other major international stakeholders have been involved in the structuring of the geothermal plant. In 2008, the consulting firm Boston Pacific Company (BPC) was engaged -with funding from the United States Trade Development Agency (USTDA)- to conduct the basic prefeasibility studies for Project. As a result of this study, two areas with geothermal potential located in the Macizo Volcanico Ruiz (MVR) were selected. The proposed Project builds upon the result of this study. Furthermore, a group of experts belonging to the Colombian Institute of Geology and Mining (INGEOMINAS) and the National University of Colombia are assisting the company in defining the additional complementary studies before starting the exploratory drilling phase. Lastly, the  Bank is in the process of preparing various technical assistance programs under the co-financing scheme contemplated for the Project (see section H below) and will thus continue coordinating with on-going activities to ensure no duplication of work.

The IDB is also working with the economic authorities of Colombia in the formulation of a Country Investment Plan. Electric generation from renewable energies is considered a priority sub-sector and the project has been discussed with the national planning department and the Ministry of Finance. Both agencies have expressed interest in endorsing it for the Country Investment Plan. This would leverage additional financing from multilateral agencies for the construction of the plant.

E. Discuss the vAlue-added of GEF involvement in the project Through incremental     reasonning.
The proposed project will contribute to significantly reduce the production of GHG emissions in the power sector in Colombia (mitigation focus). The energy supply in Colombia is mainly dependent on hydro-power which provides almost 80% of the energy demand of the country. The Colombian Government has indicated its intention to reduce its dependency on hydraulic power by expanding the thermal power option (gas and coal) as well as other renewable sources of energy such as wind and geothermal. This Project would be the first geothermal project to be operational in Colombia and as such would also displace the need for additional fossil-fuel based power while contributing to lower GHG emissions given that energy generated from the power plant would substitute that of gas and coal and thus displace the (un)realized emissions that would have otherwise been produced. Lastly, given that geothermal plants operational costs are minimal (since the geothermal resource is optimized) and thus have low marginal and variable costs (parameters upon which the Colombian dispatch system is organized whereby the most efficient and least costly plant is dispatched first), the geothermal plant will therefore be expected to have a high dispatch priority and thus before that of coal and gas power plants
.  
The project will contribute to diversify the country’s sources of energy (energy matrix focus). The government intends to complement its power base with the development of renewable energy
. As a result of ISAGEN's extensive research on alternative sources of energy in the country, geothermal energy has come under the spotlight. Geothermal energy represents a vast, rarely tapped energy source in Colombia. It is not only low carbon energy, but also insensitive to impacts of climate change and oil price fluctuations.  Ultimately, the Project is expected to reduce Colombia’s energy supply vulnerability to the impacts of climate change. This is because global warming is affecting the water regulation capacity of high mountain ecosystems (glaciers and high altitude mountains in particular) reducing the reliability of the water sources. By diversifying the energy matrix, the energy supply is less vulnerable.

Lastly, value-added of GEF involvement in this Project will be reflected in the following two indicators: (i) estimated direction emission reduction and estimated indirect bottom-up approach of emission reductions in accordance with the methodology set forth by GEF and (ii) renewable energy market penetration rate. During the preparation phase of the operation and for the Project Appraisal Document, additional information regarding these two indicators will be reviewed and corresponding calculation projections will be included. 
F. Indicate risks, including climate change risks, that might prevent the project  objective(s) from being achieved, and if possible including risk measures that will be  taken:  
	Type of risk
	brief description
	Measure to mitigate risk

	Social unrest/armed groups threats
	The Project will be located in rural areas that have not traditionally been affected by armed conflict and illicit crops. However, in Colombia, there is always a social unrest risk.
	To mitigate this risk, ISAGEN traditionally maintains an Integrated Risk Management (IRM) system which makes possible to plan, organize, direct and control the resources and activities needed to minimize the adverse effects stemming from this risk. In addition, ISAGEN plans and performs its field activities in coordination with civil and military authorities in order to mitigate this risk. The Project will be located in rural areas that have not traditionally been affected by armed conflict and illicit crops.

	Capacity and quality of the geothermal deposit
	There is uncertainty about the quality of the geothermal field to allow the construction and operation of a power plant with an estimated installed capacity of 50 MW.
	During 2008, ISAGEN, with the cooperation of USTDA, hired specialized international consultants to identify and select the priority sites to carry out a geothermal-based power generation project and to analyze the legal and regulatory framework for its implementation.  In order to reduce this uncertainty, ISAGEN will develop during the period 2009-2010 the complementary studies recommended by the consultant (gravimetric, magneto telluric and thermo gradient analysis), The results of this stage will let ISAGEN select the best site in order to start the exploration drilling activities. These studies will be conducted by ISAGEN with the cooperation of COLCIENCIAS, INGEOMINAS and the National University of Colombia and supported by international consultants.

	Financial 
	Financing structure
	A thorough financial analysis, once the field is sized, will be carried out contemplating different financing scenarios such as: (i) ISAGEN own financial resources; (ii) commercial credits; (iii) soft credits; (iv) participation from multilateral agencies; (v) linkage of private investors; (vi) application of tax benefits; (vii) sale of CO2 emission reductions, and/or (viii) a combination of these alternatives that maximize the project’s benefits and make it financially viable.


G.   describe, if possible, the expected cost-effectiveness of the project:  
Given the early stage of this Project Identification Form (PIF) the cost-effectiveness has not yet been estimated. During the preparation of the Project Appraisal Document, cost-effectiveness indicators based on reduced TCOe/dollar and detailed projections for the percentage of penetration of geothermal energy will be calculated. Notwithstanding the latter, for each expected outcome, the financing options will be reviewed (using either existing ones, new ones easily introducible or innovative options) and financing mechanisms will be designed accordingly so that the most cost effective option will be rolled out for investment.     
H.  Justify the comparative advantage of GEF agency: 

The IDB has an extensive, productive and growing dialogue with the Government of Colombia and is currently working on several climate change and energy initiatives including the preparation of the first policy-based loan for climate together with technical assistance programs to support mainstream climate changes in the energy sector.  

In addition to the GEF financing sought for this Project, the IDB is also pursuing additional technical assistance funding which, if succesful, would be executed in parrallel and in complementarity with GEF funding.  The combined technical assistance efforts under IDB leadership together with GEF financing is expected to help shape up the various financing options that would be considered for the development and implementation of the geothermal plant.  Three preliminary financing scenarios –including contributions of the Company own financial resources/equity- are currently contemplated for this later financing phase and are presented below:

(i) financing of the geothermal plant via the Country Investment Plan prepared by Colombia and which include private sector and public sector projects as part of the plan of investments for the country. Country-based efforts to include the geothermal project in the plan of investments are currently being pursued by the Government of Colombia; or
(ii) non-sovereign financing by the IDB which would consist in a project finance or corporate finance loan to the Company without the sovereign guarantee of the Government of Colombia; or 
(iii) mobilizing IDB co-financing partners such as KFW, Korean funds and/or JICA funds.
The proposed Project is innovative and strategic in promoting an untapped renewable source of energy which would also significantly reduce GHG while mitigating climate change adverse impacts. By working with the IDB, the operation will benefit from the cross fertilization of IDB experiences and will facilitate the dialogue between ISAGEN and the policy makers in overcoming policy and regulatory barriers to the development of geothermal energy.
In sum, the leading role that IDB has undertaken in the energy sector in Colombia, and for this Project in particular, demonstrate the comparative advantage of IDB as a GEF agency and further reflects the positive environment and relationship that the Bank has fostered with the Government in the energy and climate change sector. 

part iii:  approval/endorsement by gef operational focal point(s) and 
GEF AGENCY (ies) 
A.   Record of Endorsement of GEF Operational Focal Point (S) on Behalf of the Government(S): (Please attach the country endorsement letter(s)  or regional endorsement letter(s) with this template).

	Claudia P. Mora, Viceminister
Ministry of Environment, Housing and Territorial Planning


	Date: September 8, 2009


B.  GEF Agency(ies) Certification



	This request has been prepared in accordance with GEF policies and procedures and meets the GEF criteria for project identification and preparation.

	[image: image1.emf]
Ricardo Quiroga

GEF Agency Coordinator

	IDB Colombia

Javier Cuervo

javiercu@iadb.org
(571) 325-7000

	IDB Headquarters

Natacha Marzolf 

natacham@iadb.org
(202) 623-2436




�    Project ID number will be assigned initially by GEFSEC.


� Resolución CREG 024 de 1995.


�  Renewable energy plants under 20 MW have guaranteed dispatch but plants with capacity of more than 20-MW must compete in the spot market and are thus penalized for the lack of technical and regulatory parameters that should regulate geothermal supply. 


� See map and document at www.upme.gov.co


� The Plan of Studies is included in the Institutional Developing Plan (IDP) of the Company which annually establishes the activities that will be developed in the next five years. The IDP is approved by ISAGEN’s Board and constitutes a multi-year commitment to engage in project implementation.


� Geothermal Energy Association, “Geothermal Industry Employment: Survey & Analysis,” (2005), 21.


� Greenhouse gases are gases in the atmosphere that absorb and emit radiation within the thermal infrared range. This process is the fundamental cause of the greenhouse effect, which is the heating of the Earth due to the presence of greenhouse gases.  It is named this way because of a similar effect produced by the glass panes of a greenhouse.  Shorter-wavelength solar radiation from the sun passes through Earth's atmosphere and is then absorbed by the surface of the Earth, causing it to warm up.  Part of the absorbed energy is then reradiated back to the atmosphere via long -wave infrared radiation. In Colombia, energy accounts for 38% of GhG emissions according to the Instituto Hidrologico y Estudios Ambientales (IDEAM).


� Plan Energético Nacional, Estrategia Energética Integral, Visión 2003 - 2020


� CONPES stands for Consejo Nacional de Política Económica y Social. CONPES was created by Law in 1958 and is the maximum planning authority at the national level advising the Government on all aspects related to economic and social development. CONPES is responsible for the coordination and orientation to all national organisms responsible for policy decisions regarding economic and social matters and performs its role through the study and approval of documents reflecting economic and social policies.


� As a reference, in a previous GEF project in Colombia that supported the development of a 20-MW wind farm plant, reductions of the order of 1.17 millions of TCO2 were estimated. One could thus infer that the impact of a 50-MW plant would have similar TCO2 reductions,


� UPME Plan de Expansión - referencia Generación y Transmisión 2008-2020 at � HYPERLINK "http://www.upme.gov" ��www.upme.gov�.co
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