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I. STRATEGIC CONTEXT AND RATIONALE 

 

A. Country and Sector Context 

 

1. The Republic of Maldives is a collection of small islands to the south-west of Sri Lanka in the 

Indian Ocean.  It comprises 1,190 islands grouped into 26 atolls that together occupy a land area of 298 

km
2
 and form a chain over 820 km in length, spread over an area of more than 90,000 sq km. The total 

population of the Maldives is 324,992
1
.  In terms of area and population, it is the smallest Asian country.  

The country is low lying with an average elevation of 1.5 meters above sea level.  The two most 

important sectors of the economy are tourism and fisheries which contribute nearly 80 percent of the 

country’s gross domestic product (GDP).  The Maldives is regularly exposed to multiple natural hazards 

such as storms, droughts, heavy rains and high waves caused by cyclones in the southern Indian Ocean.  

With the disaster risk scenario described as moderate
2
, it is one of the most vulnerable countries to 

climate change on the planet. 

 
2. The Maldives is not a major emitter of greenhouse gases (GHG) yet it is highly impacted by the 

effects of climate change attributed to global GHG emissions.  In 2009, total carbon emissions in the 

Maldives were 1.3 million tons of carbon dioxide equivalent (tCO2) contributing a mere 0.003 percent of 

global carbon emissions.  Under business as usual conditions, GHG emissions could double by 2020
3
, 

however, this would still be much lower than other emitters in Asia or elsewhere, e.g. Sri Lanka: (12.3 

million tCO2); India (1,600 million tCO2) Germany (787 million tCO2); USA (5,800 million tCO2)
4
. On a 

per capita basis, GHG emissions in the Maldives are the highest in the South Asia Region. In a 

demonstration of international leadership on climate action, the Maldives in 2009 declared a policy 

commitment to become the world’s first carbon neutral country by 2020.  Through this commitment, the 

Maldives will serve as an example of how developing countries can organize themselves institutionally 

and capacity-wise to achieve energy security through a low carbon development path for climate change 

mitigation.  Independence from carbon-based fuels, if achieved through energy efficiency improvements 

and use of indigenous renewable energy resources has important energy security co-benefits as it will 

avoid imports of fossil fuels that cost Maldives 16 percent of its’ GDP, annually.  

 

3. The essence of the Maldives' energy sector strategy as part of its overall effort to move to a 

carbon-neutral economy is to: (i) shift away from diesel as the primary fuel for electricity generation and 

(ii) acquire the necessary technical and institutional capacity in renewable energy technologies and 

operation in order to make a seamless transition in this respect. 

 
4. The government currently has access to two important sources of finance to assist with achieving 

its goals for the sector.  The first is the Maldives Climate Change Trust Fund (CCTF) which will be used 

to demonstrate the performance and economics of renewable energy generation and the benefits of energy 

efficiency on an island community in the Maldives.  This will be done in the public sector, by the 

government in collaboration with the electric utility serving the island which will be provided with 

funding for investments and technical assistance.  The second is the Scaling-Up Renewable Energy 

Program for low income countries (SREP) which is intended to facilitate a transformation in the sector 

and its economics and financing modalities through the scale-up of renewable energy technologies in the 

country. 

 

                                                 
1 Statistical Yearbook Maldives 2010. Department of National Planning. Republic of Maldives. 
2 UNDP. 2006. Developing a Disaster Risk Profile for Maldives. 
3 BeCitizen, Maldives 2009 Carbon Audit, Report submitted to President’s Office of the Maldives and the Ministry of Housing and Environment, 

November 2010. 
4
 Source: World Bank Indicators, 2011. 
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5. CCTF. The multi-donor trust fund was established to address climate related risks facing the 

Maldives and strengthen the country’s resilience to these risks.  The majority of the committed resources 

(approximately US$ 9.5 million) will be used by the Government of Maldives (GoM) to carry out their 

priority projects relating to climate change adaptation and mitigation. A portion of the funds available 

from CCTF will be used to finance the proposed Clean Energy for Climate Mitigation (CECM) project. 

CECM will finance a two-year time slice of investments in renewable energy and energy efficiency to 

enhance energy security and concomitantly reduce carbon emissions from electricity production.  The 

project will be implemented on Thinadhoo Island in the Gaafu Dhaalu Atoll, Upper South Province of the 

Maldives. This will include the purchasing, installation and operation of grid-connected solar photovoltaic 

(PV) systems, increased public awareness of energy efficiency and conservation and technical assistance 

to support public sector capacity building in those areas. 

 

6. SREP.  The Maldives was selected as one of six countries worldwide under this program to pilot 

and demonstrate the economic, social and environmental viability of low carbon development pathways 

in the energy sector by creating new economic opportunities and increasing energy access through the use 

of renewable energy.  SREP is expected to provide up to US$ 30 million in grant and concessional 

financing in support of renewable energy development.  In turn, these funds are expected to leverage 

additional resources on the scale of US$ 120 million, notably from the private sector, as well the World 

Bank Group, Asian Development Bank (ADB), and other bilateral financiers and donors.  At this stage, 

GoM is preparing an Investment Plan for utilizing SREP funds and leveraged amounts to help transform 

the economics of renewables in the Maldives and move them from niche products to mainstream power 

sources.  The target date for completion and approval of the Investment Plan is November 2011.   

 

7. The successful implementation of the proposed CECM project will be the first step towards the 

achievement of GoM’s goals for the sector in terms of increased energy security by reducing dependence 

on imported fossil fuels for power generation and the resultant carbon emissions.  It will serve as a 

replicable model on the safe and reliable integration of viable renewable energy resources into the energy 

mix, increasing the efficient use of energy and ensuring that sufficient skills and capabilities exist in the 

economy to deploy and maintain similar projects at a large scale.  

 

8. The potential resources expected to be leveraged from SREP and other co-financiers are 

significant and would bring GoM one stop closer towards phasing out diesel generation as a primary 

energy source and in realizing its long term goal of carbon neutrality.  The scaling up will involve 

building on the experience and training acquired under CECM.  The government is also making strides in 

strengthening the energy sector regulatory framework and in designing financing and risk-sharing 

mechanisms with private investors.  These interventions, amongst others, will be an integral part in the 

formulation of business models which would facilitate the scale-up of public and private sector renewable 

energy investments in the Maldives.  

 
9. The following paragraphs provide a sectoral overview in the Maldives and on Thinadhoo Island. 

 

10. Electricity Sector.  The total installed power generation capacity in the country is around 106 

megawatts (MW).  Most of the installed capacity is on the resort islands (48.3%), followed by the capital 

Malé and surrounding islands (35%) which are served by State Electric Company (STELCO).  The 

remaining capacity is installed in the outer islands (13.2%) and in airports (3.5%).  The total installed 

capacity of STELCO is 53.15 MW with the largest operation being in Malé (38.76 MW).  

 

11. The Maldives has a fragmented electricity sector with each island having its own electric power 

generation system and other basic infrastructure.  In addition to STELCO which serves the Greater Malé 
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Area
5
, electricity in the Maldives is provided by six regional utilities each serving islands and atolls in 

their respective provinces, namely: Upper North; Northern; Central; South Central; Southern and Upper 

South Utilities. In addition, a very limited amount of power is produced by Non Government 

Organizations (NGOs), independent power producers and island committees. The power systems run by 

NGOs and island committees are gradually being consolidated into the regional utilities.  Resort islands 

operate, maintain and source fuel for their own diesel generators that provide power to their 

establishments. 

 

12. Total electricity consumption in the Maldives reached an estimated 542,000 megawatt-hour 

(MWh) in 2009.  The Greater Malé Area concentrates the largest share of electricity generation in the 

country with about 237 gigawatt-hour (GWh) (or 71%).  Table 1 below illustrates the breakdown of 

consumption in 2009 per province
6
: 

 

Table 1 Breakdown of consumption by province (2009) 

Province Consumption (GWh) Percent of total 

Southern 29.8 9% 

Upper North 22.3 7% 

Northern 19.4 6% 

Upper South 10.6 3% 

South Central 8 2% 

Central 6.7 2% 

Greater Malé Area
7
 237 71% 

Total 333.8 100% 

 

13. With the exception of a few pilot renewable energy projects, electricity generation is entirely 

based on imported diesel.  The Maldives has no proven conventional energy resources available 

domestically and utilizes imported petroleum fuels to meet its energy needs.  The current situation not 

only undermines the energy security of the country and exposes it to high price volatility but also leads to 

overall higher prices and public subsidies for electricity.  This has also resulted in the highest electricity 

tariffs in the South Asia Region.  The current price of electricity ranges from US$ 0.12 to 0.35 per 

kilowatt-hour (kWh) and the cost is about US$ 0.30 per kWh (at 2010 average oil prices). 

 

14. In 2008, fuel consumption amounted to 348,610 tons of oil equivalent (toe), an increase of 55 

percent from 2002 when consumption was 223,970 toe.  Sixty percent of all electricity in the country is 

produced and/or consumed in the resorts.  Power generation for Malé City accounts for approximately 72 

percent of all generated power for inhabited islands.  There, the demand for power is growing at a rate of 

11 percent per annum. The growth rate on outer islands is higher. 

 

15. Thinadhoo Island.  Located in Gaafu Dhaalu Atoll, Upper South Province, the island is the 

capital city of the atoll and also the provincial capital.  The registered population of the island is around 

7,000. In addition, there are about 1,500 workers from other islands in the Maldives and from overseas.  

Thinadhoo also has a large sports ground which attracts approximately 2,000 visitors to the island each 

year for several weeks.  There are about 1,100 households on the island and the population density is 

about 62.6 persons per hectare with 5.9 people in each household.  In accordance with decentralized 

administration in the Maldives, island governance and administration is delegated to the Thinadhoo Island 

Council (TIC) which is made up of elected officials.  TIC is also responsible for regulating municipal 

services on the island. 

                                                 
5 Greater Malé Area includes Malé City, Vilingili, Hulhumalé, Thilafushi and other surrounding smaller islands. 
6 BeCitizen, 2009 Carbon Audit, November 2010. 
7 Formally belongs to North Central Province which is served by STELCO. 
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16. Power supply for Thinadhoo Island is the responsibility of Upper South Utilities Ltd. (USUL).  

The utility, established in December 2008, is responsible for power, water and sewerage for the entire 

Upper South province, including Thinadhoo.  Electricity generation in Thinadhoo is supplied from three 

diesel generators with capacities of 600, 720, and 1,000 kilowatts (kW).  In 2010, the total energy 

produced was just under 5,000 MWh with a peak load of about 1,000 kW.  Demand growth spiked to 17 

percent in 2007 and is currently at about 7 percent per annum.  Load forecasts prepared for Thinadhoo 

estimate energy demand and peak demand to double by 2020.  Residential demand accounts for almost 60 

percent of all electricity sales though electricity demand in the business sector is growing at an average 

rate of 20 percent
8
.  The ice plant in Thinadhoo operates its own generators. Specific fuel consumption is 

0.35 liters/kWh (see Annex 5 for details). The cost of diesel to USUL is MRf 15.95/liter inclusive of 5% 

Goods and Services Tax (GST). Diesel fuel is exempted from import duties by GoM. 

 

17. The cost of electricity supply in Thinadhoo is high at around US$ 0.45/kWh
9
.  Diesel fuel is the 

only source of energy for power generation on the island.  Fuel prices are likely to continue to rise and as 

a result of price volatility, a fuel surcharge is now expected to be added to consumers’ electricity bills.  In 

an effort to counteract the exposure to such price volatility and shocks, the government commissioned a 

feasibility study on alternative energy sources for the island with a goal of demonstrating the move 

towards carbon neutrality in power generation. The objective was to demonstrate the techno-economic 

viability of integrating renewable energy technologies into the power mix in island communities as a 

model for future interventions in energy mitigation in the Maldives.  The feasibility study concluded that 

solar electricity generation, including a small amount of battery storage, together with energy efficiency 

measures were found to be an economically attractive option for Thinadhoo compared to the business as 

usual scenario on the island. 

 

18. Energy efficiency improvements and conservation opportunities to reduce electricity 

consumption are estimated to result in 20 percent savings in the residential sector and up to 30 percent for 

the business sector.  These interventions range from behavioral changes (such as switching off lights and 

air conditioners), improved maintenance of equipment (e.g. recharging refrigerants), to the use of more 

efficient appliances and machinery.  Lack of knowledge of and access to higher efficiency equipment is a 

serious constraint.  

 

19. Alternative energy options in Thinadhoo are limited.  The most dominant indigenous renewable 

energy resource is solar which is available on a relatively uniform basis throughout the year.  The average 

solar insolation on the island is 5.9 kWh/m
2
 per day.  Solar intermittency and restrictions on land 

availability for possible installations (other than roof tops or additional land to be reclaimed), will limit its 

deployment.  Wind resources are limited as are municipal solid waste (MSW).  Interconnection to the 

nearby Kaadedhoo Island and other islands maybe a future option as there is sufficient land available, for 

example, for a large solar field.  At the request of MHE, Dhiraagu -a telecom company- is conducting a 

desktop study to assess the viability of interconnecting Thinadhoo, Kaadedhoo, Madaveli and 

Hodehdhoo. Bio-fuels and biomass would need to be imported from outside Maldives.  No firm data is 

available on marine currents, though they are thought to vary in speed from 1 m/s (which is too low to 

power marine current turbines) to above 3 m/s in some channels.  A resource study is currently being 

undertaken to acquire more data and explore potential opportunities in this area. 

 

                                                 
8 KEMA, Load estimation and load forecasting report, September 2011 
9 Based on USUL data for 2011 
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B. Policy Context 

 

20. The proposed project has a solid policy foundation in the “Aneh Dhivehi Raajje” (Strategic 

Action Plan) also known as the National Framework for Development 2009-2013 whose energy sector
 

objectives are to
10

: 

 

a) Provide reliable, affordable and sustainable energy supply to all citizens as a basic right; 

b) Promote renewable energy technology applications, energy efficiency and energy 

conservation and increase the energy security of the country; 

c) Protect the environment and health of the people from hazardous effects of energy 

production; 

d) Reduce greenhouse gases emissions (with a Presidential Directive issued to “Achieve carbon 

neutrality by the Year 2020”). 

 

21. To achieve these sector goals, the Aneh Dhivehi Raajje has identified a number of barriers that 

must be overcome. The following is an extract from the Aneh Dhivehi Raaje: 

 

a) Island power systems are unprofessionally developed, unreliable, have low efficiency, poor 

quality, and high maintenance and operational costs; 

 

b) Weak power system management skills, coupled with lack of specialized utility financial 

managers and skilled engineers required for planning, design, construction supervision, 

operation and maintenance. This has been one of the major obstacles to developing 

sustainable power supply systems in the islands;  

 

c) Non-utilization and application of renewable energy (RE) technologies due to: 

 Insufficient information on the availability of RE resources and options for RE 

technologies; 

 Lack of policies on the utilization of RE as well as significant field demonstration and 

experience with RE technology applications, and availability of financing including 

RE-based livelihoods projects; 

 Inadequate capability of the key players in the sector in the development, design, 

implementation and management of RE technology applications; 

 Absence of a data base which includes research conducted in Maldives and statistics on 

renewable resources; 

 No proper platform for experts to work on renewable energy 

 

22. The government has proposed the CECM project under the Maldives CCTF to help contribute to 

mitigation of several identified barriers and to demonstrate how renewable energy and energy efficiency 

measures can be implemented in Thinadhoo as a model for future replicable schemes on other islands and 

atolls.  The proposed project directly contributes to all four energy objectives of the Aneh Dhivehi Raajje. 

 

C. CCTF Support 

 

23. The multi-donor trust fund was established in December 2009 to address climate related risks 

facing the Maldives and to strengthen the country’s resilience to these risks.  The majority of the 

resources (approximately US$ 9.5 million) will be used by GoM to carry out their priority projects on 

climate change adaptation and mitigation.  The governance arrangements for the CCTF comprise the 

                                                 
10 Maldives Office of the President, “Aneh Dhivehi Raajje” Strategic Action Plan – National Framework for Development (2009-2013), 
http://www.presidencymaldives.gov.mv/Documents/AP-EN.pdf 



12 

National Planning Council (NPC) and the Climate Change Advisory Council (CCAC) led by the Office of 

the President and a Technical Committee (TC) of national experts.  The overarching implementing 

agency is the Ministry of Housing and Environment (MHE) which has set up a Project Management Unit 

(PMU) to plan, monitor and supervise the implementation of these projects.   

 

24. In that respect, GoM proposes to undertake several projects with support from CCTF. The first 

project is on the use renewable energy and energy efficiency to reduce reliance on fossil fuels and reduce 

carbon emissions from electricity generation which can be a model for others.  For that, MHE intends on 

supporting USUL to lead this effort on Thinadhoo Island.  The second proposed project is on wetland 

conservation and coral reef monitoring for Adaptation to Climate Change project. Both projects have a 

strategic foundation in the government’s climate change agenda and have good replicability potential. 

 

The proposed project was formulated by GoM in accordance with the established governance procedures 

described above. The identification and selection process were consistent with the arrangements laid out 

in the CCTF legal agreements and took into account the role of the CCTF governance structure, namely, 

the NPC, CCAC, and TC as follows: 

 

 Agreement by CCAC members on priority areas of the CCTF program. 

 Submission of a concept note by MHE for the proposed project. 

 Review of proposal by the TC for strategic and technical merit. 

 Endorsement by NPC and submission to the World Bank for initiation of project preparation. 

 

25. The proposed CECM project was identified as one of the priority areas for the Maldives and is 

therefore endorsed by NPC and CCAC for CCTF support. 

 

D. Rationale for Bank Involvement 

 

26. Alignment with sector and country strategies. The proposed project contributes to the three 

strategic outcomes noted in the World Bank and International Finance Corporation,  Maldives FY08-12 

Country Assistance Strategy (CAS)
11

 as outlined below:  

 

a) A well-managed economy attracting increased investment. Provision of reliable, lower cost 

electricity services and greater energy security by delinking it with volatile fuel pricing, is sine 

qua non for attracting investment. 

 

b) Improved quality of education in support of a better skilled workforce.  Meeting the 

national 2020 goal of carbon neutrality will require significant investment in energy efficiency 

and renewable energy development.  The opportunities created by the proposed project to gain 

experience and knowledge in development, implementation and operation of energy efficiency 

and renewable energy projects will contribute to a better skilled workforce in a growth sector. 

 

c) Enhanced capacity to manage the country’s pristine, but fragile, natural environment.  

Great energy efficiency and use of renewable energy will reduce the dependence on fossil fuels 

with its attendant dangers of damage to the environment, both locally and globally, arising from 

fuel transport and use. 

 

27. The GoM decision to elevate carbon neutrality as a key development goal emerged in 2009; as 

such the energy sector was not specifically identified in the CAS issued in 2007.  However, the CAS 

noted that “The Bank Group needs to remain flexible in a small middle-income country… However, even 

                                                 
11 World Bank Group, Country Assistance Strategy for the Republic of Maldives FY08-12, The World Bank, December 4, 2007. 
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at a more routine level, over the last six years the Bank Group has also demonstrated considerable 

flexibility with respect to the design and implementation of activities… Demonstrated willingness to add 

to the core program, within the overall framework defined by the CAS, has allowed the Bank Group to 

remain more relevant.”
12

  In this light, and given the global concerns regarding climate change and the 

Bank’s commitment to support mitigation measures, there is a strong rationale for Bank support as an 

implementing agency of CCTF for the proposed CECM project. 

 

28. World Bank’s experience and expertise. The Bank has extensive experience in supporting 

energy efficiency and renewable energy of all forms across many regions, in both large and small 

countries as well as on islands and in land-locked communities. Since 2003, the World Bank Group has 

invested about US$ 14.2 billion in renewable energy and energy efficiency
13

. Financing of renewable 

energy and energy efficiency projects and programs in developing countries rose by 7 percent in fiscal 

year 2010 alone to reach a record US$ 3.6 billion. This was more than double the financing provided for 

renewable energy and energy efficiency in 2008. The Bank’s support to countries has ranged from policy 

and regulatory development, establishing public and private partnerships, project finance, supporting 

private sector investment, training and capacity building as well as resource assessment. The Bank is thus 

well positioned to assist GoM in this endeavor. The proposed CECM project would also have important 

demonstration effects for other islands in the Maldives as well as for other island economies. It would 

serve as a model that could be replicated and scaled-up with funds from SREP and other renewable 

energy investment initiatives in the Maldives. 

 

E. Higher Level Objectives to which the Project Contributes 

 

29. The proposed CECM project contributes to all four energy sector objectives of the National 

Framework for Development 2009-2013 as noted in the Policy Context (Section C above.) It also 

contributes directly to achieving the Sector Policy Goals enunciated in the National Framework, namely: 

 

 Policy 1: Provide all citizens with access to affordable and reliable supply of electricity 

 Policy 2: Achieve carbon neutrality by the Year 2020 

 Policy 3: Promote energy conservation and energy efficiency to reduce costs 

 Policy 4: Increase national energy security by diversifying energy sources 

 Policy 5: Promote Renewable Energy Technologies 

 Policy 6: Strengthen the institutional and legal framework of the energy sector 

 

II. PROJECT DEVELOPMENT OBJECTIVES 

 

A. PDO and Key Indicators 

 

30. The development objective for this project is to reduce the dependence on imported fossil fuels 

for power generation through the use of renewable energy resources and adoption of energy efficiency 

measures in an island community in the Maldives.   

 

31. Progress towards achieving the development objective will be measured through the following 

key performance indicators: (i) electricity supply of about 300 MWh annually from renewable energy 

displacing fossil; and (ii) carbon emissions avoided of about 180 tCO2 from the reduction in fossil fuel 

consumption. 

                                                 
12 World Bank Group, Country Assistance Strategy, Op. Cit. para 70. 
13 World Bank, The World Bank and Energy: Focusing on Access and Expanding Renewables, 

http://web.worldbank.org/WBSITE/EXTERNAL/TOPICS/EXTSDNET/0,,contentMDK:22951717~menuPK:64885113~pagePK:7278667~piPK:
64911824~theSitePK:5929282,00.html 
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B. Project Area and Beneficiaries 

 

32. The project will be implemented by MHE in cooperation with USUL on Thinadhoo Island which 

is located in Gaafu Dhaalu Atoll, Upper South Province of Maldives at approximately 0°31'N latitude and 

72°56'E longitude.  The Government’s decision to select Thinadhoo Island to implement this project is 

due to its significance as one of the main fishing hubs amongst the southern atolls of Maldives.  As a 

capital of both the atoll and province to which it belongs, Thinadhoo is an island of strategic importance 

in the Maldives. A relatively sizable population compared to most outer islands in the Maldives creates a 

reasonable amount of economic activity, which results in electricity consumption of about 5,000 MWh 

per year.  These considerations make Thinadhoo a good candidate for the results hoped to be achieved 

through this proposed project. 

 

33. The proposed project will have positive socio-economic and environmental benefits for the island 

community in Thinadhoo.  The introduction of renewable energy for power generation will reduce the 

amount of emissions from diesel generators, and thus contribute to a cleaner environment and in reducing 

pollution.  With fuel prices rising and continually volatile, the reduction of diesel imports to the island 

will lead to lower electricity costs in the long term.  Furthermore, through a number of energy efficiency 

interventions and awareness creation, the expected savings on electricity bills for households and public 

buildings is substantial. 

 

III. PROJECT DESCRIPTION 

 

A. Project Components 

 

34. The proposed project comprises of three main components (see Annex 2 for more details): 

 

35. Component 1: Grid-connected Solar PV Systems. This investment component will finance the 

engineering, procurement, construction and commissioning of 200 kW of roof-mounted, grid-tied PV 

systems on Thinadhoo Island.  In addition, training will be provided to USUL staff on operating and 

maintaining these systems over a six-month transition and handover period.  The PV systems will be 

installed on rooftops of public buildings.  Two school buildings, namely, New School and Aboobakuru 

School have been identified as optimal locations for installation as they provide excellent solar access and 

visibility to the community and visitors as is necessary for a demonstration project.  In addition, the 

rooftop of USUL’s power plant will also be used for the installations.  MHE has entered into an 

Operations and Maintenance agreement with USUL which establishes ownership, administrative and 

operational arrangements, that will provide for a smooth working relationship between the Ministry and 

USUL which is necessary for the long term successful operation of the PV system. The agreement also 

outlines the handover arrangements including transfer of assets upon commissioning. 

 
36. Component 2:  Energy Conservation and Efficiency Improvement. This component will 

support initiatives designed to improve end-use energy efficiency on the island. Consumer surveys would 

be undertaken to develop a baseline for energy consumption and assess the potential for electricity 

savings for various consumer groups including at public buildings.  A program for outreach and education 

directed at major consumer groups and key decision-makers will also be developed to increase awareness 

on the benefits of energy efficiency and conservation. A number of energy audits will be carried out and 

based on the results, a demonstration of energy efficiency savings and potential (which may include a 

range of interventions) would be carried out in select locations in the island.  An energy management 

concept will be designed together with an energy efficiency action plan for the island.  The component 

will also facilitate capacity building and training for USUL, MHE and TIC.  
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37. Component 3: Technical Assistance. This component will consist of the following two sub-

components: 

 

38. Sub-Component 3.1: Owner’s Engineer Services.  A consultant will be recruited to advise MHE 

and USUL during the implementation of the Engineering Procurement and Construction (EPC) contract 

for the solar PV investment. The consultant will advise on procurement, supply and installation, 

commissioning and during the early months of operation of the systems. The Owner’s Engineer will also 

provide on-the-job training for USUL staff as well as prepare guidelines, standards and model documents 

for use in future scaling up of distributed PV systems. 

 

39. Sub-component 3.2: Technology Assessment and Power Systems Planning.  An assessment will 

be carried out of other renewable energy and energy efficiency technology developments appropriate for 

Thinadhoo and nearby islands. In addition, the consultants will assist MHE and USUL with updating the 

power system expansion plan for Thinadhoo to 2025 taking into account results of the 200 kWp PV 

systems installation and energy efficiency work; assess future technology developments, cost trends and 

changes to electricity demand on the Island (in light to economic development, population changes); and 

plans for possible inter-island connectivity.  Expertise and knowledge will be gained by USUL through 

on-the-job training offered by experts together with the provision of software used in technology 

assessments and planning which will enable the utility to undertake future planning exercises. Workshops 

in Thinadhoo and Malé will be held to provide information to a broader audience and to obtain feedback. 

 

B. Project Financing 

 

40. The total estimated project cost is US$ 2.60 million. The cost includes physical contingencies as 

well as price contingencies (based on international inflation.) Transport, clearing and taxes are also 

included in the estimate.  GST and import duties will be borne by GoM.  Component-wise costs and 

financing plan are given in Table 2 below: 

 
Table 2 Estimated project cost and financing plan 

Component CCTF 

US$ million 

GoM 

US$ million 

Total 

US$ million 

1. Grid-connected Solar PV Systems  1.19 - 1.19 

2. Energy Efficiency and Conservation Improvement 0.60 - 0.60 

3. Technical Assistance    

3.1 Owner’s Engineer Services 0.10 - 0.10 

3.2 Technology Assessment and Power Systems Planning  0.26 - 0.26 

Total Base Cost 2.15 - 2.15 

Goods and Services Taxes - 0.07 0.07 

Project Management 0.13 - 0.13 

Physical Contingencies for PV system (10%) 0.12 - 0.12 

Price Contingencies (5%) 0.13 - 0.13 

Total Project Costs 2.53 0.07 2.60 

 

C. Lessons Learned and Reflected in Project Design 

 

41. The project draws upon lessons from various past renewable energy and energy efficiency 

implementation experiences as outlined below: 

 

a) Ensuring that renewable energy and energy efficiency interventions are fully integrated into 

power systems planning and that they are not done on an ad-hoc basis.  In this case, the 
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selection of PV and energy efficiency measures was based on least-cost criteria.  The least-

cost expansion plan for Thinadhoo identified PV as a least-cost option compared to diesel 

generation. The energy efficiency measures, for the most part, require behavioral changes 

with minimal investment. 

 

b) Ensuring ownership by key stakeholders from project inception to completion.  The 

government, through MHE and their consultants, has undertaken extensive consultations on 

energy efficiency opportunities and sought viewpoints from the Thinadhoo community on 

how these can be best implemented.  The site selection and specifications of PV systems were 

undertaken in close cooperation with USUL staff. 

 

c) Project design is kept straightforward.  Recognizing that USUL is a relatively new 

organization, theoretically optimal though complex implementation arrangements have been 

avoided (e.g. energy service companies to undertake energy efficiency on shared savings 

basis or private PV installations selling power to USUL under a power purchase agreement).  

The option of supporting a greater number of private sector-implemented, smaller distributed 

grid-tied PV systems was considered; in which case, grants would have been awarded to the 

bids seeking minimum subsidy assistance.  However, that option was discarded since (i) there 

is no regulatory framework presently in place; (ii) there is no experience in USUL in 

managing a number of distributed PV generators on their grid; and (iii) there is uncertainty as 

to whether there will be a market response, especially given the short duration of this project. 

Therefore a decision was made to install PV systems on a few existing public buildings that 

would be managed and maintained by USUL as this would give essential experience and 

build confidence in this new technology option. 

 

d) Using commercially mature technology solutions, especially in distant locations where 

capacities may be limited.  Although the least-cost plan identified a larger 1,500 kW PV 

system with battery storage as part of the least-cost solution, only 200 kW will be installed in 

the first phase to be funded by CCTF.  While there are complex electronic control 

technologies available today to permit a large share of intermittent PV to be managed in an 

isolated grid, such a complex system would be too risky.  Therefore, in the first phase a small 

share of PV, approximately 20 percent of peak demand would be utilized.  Such capacity can 

be absorbed without difficulty into the diesel grid as a “fuel saver.”  There are many 

gigawatts of PV systems of this type operating worldwide today.  Similarly, the energy 

efficiency measures proposed are straightforward.  

 

e) Provide essential technical expertise needed for project implementation and build capacity of 

key staff in implementation agencies.  The project is funding an Owner’s Engineer to advise 

MHE and USUL staff on executing the works for the PV system investment, and provide on-

the-job training for both throughout the implementation period. 

 

f) The Maldives experience in the promotion of renewable energy.  Since announcing the 

carbon neutral pledge, GoM has taken on several initiatives within the last few years in order 

to promote the use of renewable energy technologies in the country. These have ranged from 

renewable energy assessments, to the design, development and implementation of appropriate 

policies and strategies.  In addition, GoM has identified a number of technical, financial, 

regulatory, and capacity barriers that have hindered the commercialization and wide spread 

dissemination of renewable energy technologies which it is now seeking to address. A few 

pilot projects have been initiated both by the government and private sector alike; however, 

soon after commissioning, some of these were handed over to the island communities for 
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operation without due consideration to the training and building up of local knowledge and 

technical skills to operate and maintain such systems. Therefore, emphasis is given in the 

proposed project on building local capacity and knowledge in order to continue operating and 

maintenance these systems in the future. 

 

IV. IMPLEMENTATION 

 

A. Institutional and Implementation Arrangements 

 

42. The project will be implemented by MHE through its PMU, which will also be implementing 

another proposed CCTF project, the Wetland Conservation and Coral Monitoring Project.  A number of 

key staff of the PMU have considerable experience in managing World Bank investments, including the 

ongoing Maldives Environmental Management Project (MEMP).  The PMU has also appointed an 

Energy Sector Coordinator as part of its team with the specific duty of managing the day-to-day activities 

of the project and to liaise with consultants, contractors and USUL on all technical issues related to the 

project. The PMU will be supplemented by staff of USUL both in Thinadhoo and Malé.  MHE will 

provide oversight and overall monitoring throughout the duration of the project including its safeguards 

and fiduciary aspects, mainly financial management and procurement.  The technical and operational 

aspects of the project will be handled by MHE in coordination with USUL and TIC.  The Council has 

issued a decree providing the necessary support and assistance on implementation of the proposed project. 

 

43. The TIC will host a working group from public and private sector representatives to promote 

energy efficiency and conservation on the island.  An energy efficiency coordinator will be assigned on a 

full-time basis to supervise and monitor energy consumption in public buildings and assist with 

organization of energy efficiency initiatives on the island as well as outreach and communications with 

the private sector. MHE and USUL will support this effort.  

 

44. Both MHE and USUL will be strengthened with support from an internationally recruited PV 

specialist who will serve as Owner’s Engineer for supervising EPC contractor selection and 

implementation of the solar PV system.  A full-time engineer/technician, based in Thinadhoo, will be 

locally recruited to assist both MHE and USUL with overall project supervision throughout the 

implementation period.  

 
45. Quarterly progress reports will be prepared by the PMU and submitted to the Bank.  The reports 

will provide an overview of project implementation and progress made on activities and components. It 

will also highlight critical issues, monitoring and evaluation of results and other project-related updates.  

 
46. Implementation Support.  The Bank will provide overall implementation support throughout the 

project period.  Formal supervision and field trips will be carried out semi-annually to review progress on 

all activities and ensure timely, efficient and effective implementation support to the client.  The team will 

include the requisite skills to ensure appropriate due diligence is given for the project. In addition to 

financial management, procurement, environment and social safeguards support, the team will include 

expertise on renewable energy and energy efficiency to provide key inputs on the Bank’s supervision and 

monitoring of technical aspects of the project. 

 

B. Monitoring and Evaluation of Results 

 

47. The overall responsibility for results monitoring lies with the PMU. A monitoring framework to 

track inputs, outputs and outcomes has been developed for the project (see Annex 1).  Project outcomes 

and outputs will be monitored during implementation using data compiled by the PMU, generated by the 
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project, and from other sources to evaluate progress. Likewise, the PMU will keep track of agreed 

indicators on a regular basis, as specified in the monitoring matrix. 

 

48. An assessment of outcomes will be carried out through surveys to evaluate adoption of energy 

efficiency/conservation measures and reporting of PV system performance on a real-time basis on-line as 

well as in monthly reports which would help establish a baseline for the island.  An evaluation study held 

towards the end of the project implementation period will summarize the principal outcomes and 

effectiveness of knowledge transfer and capacity built of MHE and USUL.  Lessons learned will be 

documented and recommendations will be issued to guide future projects of this type.  The findings will 

provide a basis for improvements as well as replication of energy efficiency and renewable energy power 

generation initiatives in the Maldives. 

 

49. Measuring electricity savings to consumers from energy efficiency measures is not an easy task.  

Therefore, surveys will be very important to establish a baseline for consumption patterns on the island.  

At the end of project implementation, a follow-up survey would need to be conducted to determine how 

the sample households and other selected customers have reduced their energy use. 

 

C. Sustainability 

 

50. The proposed project is designed with an emphasis on sustainability.  It uses technology solutions 

that are part of the least-cost plan and therefore there is a strong financial justification to ensure its 

successful operation.  It builds capacity of USUL in managing the solar PV system by requiring the EPC 

contractor to train their staff in operating and maintaining the system over a six-month transition and 

handover period.  The training imparted in power systems planning provided during the two- year 

implementation period ensures that the utility staff has the capacity to manage and replicate the 

interventions supported under the project.  

 

V. KEY RISKS AND MITIGATION MEASURES 

 

51. The overall risk to PDO achievement is low. The potential risks and proposed mitigation 

measures associated with the project are summarized below: 

 

Risks Risk Mitigation Measures Risk Rating  

Technical: Limited 

experience with 

design and 

implementation of 

renewable energy 

projects. 

 

Project interventions will use technically mature options, which 

are well-proven and commercially available as are many firms 

with design, engineering, installation and operations experience. 

Support will be given to MHE/USUL to ensure that the PV 

system is designed, operated and maintained safely and reliably. 

Low 

Capacity 

(including 

procurement and 

financial 

management) 

MHE / USUL will be strengthened by an Owner’s Engineer for 

the solar PV investment who will be recruited to assist with 

design, procurement, monitoring and reporting, ensuring 

compliance with technical specifications and providing on-the-

job training to and knowledge transfer to MHE/USUL. 

 

Moderate 

Social and 

environmental 

risks 

The EPC contractors will be required to follow mitigation 

measures outlined in the environmental and social due diligence 

report.  Communications and outreach will be carried for the 

island community. 

Low 
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VI. APPRAISAL SUMMARY 

 

A. Economic Analysis 

 

52. The least economic cost solution for Thinadhoo by 2020 consists of a package of interventions 

including energy efficiency savings of 20 percent, combined with 1,500 kW of solar PV with several 

hours of battery storage and diesel generation
14

. While the 1,500 kW system with batteries was part of the 

least-cost solution, the CECM project will finance only the first time-slice investment of 200 kW of solar 

PV that will operate in a “fuel-saver” mode without batteries. 

 

53. The economic internal rate of return (EIRR) for the 200 kWp PV system investment is 16% with 

a Net Present Value (NPV) of US$ 402,150 at a discount rate of 10%.  As the benefits to the economy 

will accrue from the entire system 1,500 kW PV installation, the EIRR was also calculated and is 21% 

with an NPV of US$ 2,390,788 at a 10% discount rate.  The analysis of energy conservation and 

efficiency improvements results in an EIRR of 34% and an NPV of US$ 215,102 using a 10% discount 

rate with the residential sector as the baseline since that sector consumes about 60% of the electricity 

produced.  The energy efficiency analysis assumes that 30% of households reduce their electricity 

consumption by 20% (500 kWh/year on average).  Economic analyses for the support functions (sub-

components 3.1 and 3.2) were not computed.  More details are provided in Annex 7. 

 

54. Carbon offset from the electricity generated by solar power displacing diesel-generated electricity 

is expected be about 200 tons/year when 200 kW is installed. This is based on maximum PV output of 5.9 

kWh/m
2
 per day.  Carbon offset when 30% of households reduce their electricity consumption by an 

average of 500 kWh/year would be about 90 tons/year. 

 

55. If carbon neutrality in the power sector is to be achieved by 2020, a switch from diesel to bio-

diesel will be required.  However, as bio-diesel is currently about 25 percent more costly than diesel fuel, 

it will lead to higher costs that cannot be offset by carbon credits at today’s prices.  A stand-alone solar 

PV system with batteries is another alternative, but electricity costs from such a system would be higher 

than a solar PV-bio-diesel power generation alternative.   

 

B. Technical  

 

56. The project combines elements of technical inputs and capacity building with implementation 

support for assisting an island community with implementing energy interventions that are least-cost and 

reduce carbon emissions.  It would also have significant demonstration effects for other islands as well.  

The technology selection as well as specifications and design for the proposed project are based on 

detailed engineering studies and evaluation of options by experts recruited by MHE.  

 

57. The investment solution selected uses commercially mature technology in grid-tied PV systems.  

There are an abundant number of similar applications using millions of PV modules in operation 

worldwide.  Substantial expert advisory services and capacity building are provided to ensure that the 

proposed project will be successfully implemented and not constrained by limited capacities of 

implementing agencies.  No serious technical issues are expected to arise during project implementation 

as the 200 kWp PV system output would be less than 20% of the power demand at any given time.  

 

 

                                                 
14 KEMA, Least Economic Cost Investments report, September 2011. 
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C. Financial management 

 

58. The PMU will be responsible for maintaining financial management (FM) arrangements during 

project implementation. An FM assessment of the PMU was carried out and the resulting risk was rated 

‘moderate’.  Below is a summary of the agreed FM procedures for the proposed project:  
 

a) Expenditures and fund flows under CCTF:  A designated account in US Dollar will be set up 

with the Maldivian Monetary Authority, the Central Bank, to receive funds from CCTF. The 

World Bank will advance an amount to this Bank account, to meet estimated expenditures for 

next six months, as forecasted in the interim unaudited financial reports (IUFRs). From this 

Bank account, payments will be made to suppliers, vendors and consultants. Although several 

agencies are involved in planning and coordination of the various projects financed by CCTF, 

all funds will be paid for and spent at the level of the PMU which will help not only in 

simplifying fund flows and FM arrangements of the project, but also establish proper internal 

and operational controls from a fiduciary perspective. All payments will be made directly by 

the PMU. 

 

b) Staffing.  The FM Officer in the PMU will have oversight responsibility for implementing the 

FM arrangements under the project.  He/she will be assisted by a FM Assistant who is 

identified among the staff of MHE and seconded to the PMU on a fulltime basis. 

 

c) Operations Manual.  The Operations Manual developed is acceptable to the Bank and will be 

followed in implementing CECM activities. This manual has detailed procedures in respect of 

budgeting, accounting, funds flow, financial reporting, and audit arrangements including 

Terms of Reference (TOR) of the auditors. In addition, the manual also includes formats for 

accounting registers and books of accounts, fixed asset and inventory management process. 

Specific business process flow mapping will be updated for all CCTF projects as a separate 

chapter to this manual by the FM Officer after consulting with the agencies implementing the 

sub projects. 

 

d) Accounting policies and procedures.  All funds for the proposed project will be routed 

through the PMU which will be responsible for funding all project expenditures, accounting 

for them, and for reporting on the financial and physical progress of the CECM project. 

Books of accounts for CECM will be maintained on a cash basis of accounting and all 

applicable international accounting standards and policies will be applied. The accounting 

software currently used by the PMU will be used for the project. The IUFRs will be prepared 

on cash basis and used to forecast funds required for the next six months. 

 

e) FM information systems.  To distinguish CECM activities from those of MEMP, a separate 

financial statement for the project will be prepared by the PMU. All books of accounts of the 

project will be maintained as a separate sub-ledger in the accounting system. 

 

f) Financial reporting.  The PMU is responsible for the overall financial reporting of the 

project. Other entities involved in the project will provide physical reporting, procurement 

progress and other documentation that may be required from an accounting and audit 

perspective, on a monthly basis to the PMU. Starting from the end of the first calendar 

quarter after project effectiveness, the PMU will submit quarterly IUFRs to the World Bank 

within 45 days from the end of each such quarter. 

 

g) Internal controls.  PMU’s internal controls are capable of ensuring transparency and 

accountability in the operations and allow for smooth coordination of multiple agencies under 
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the project. The internal controls of the PMU, documented in the Operations Manual, would 

be tailored to capture project activities where necessary. 

 

h) Internal audits.  The project will be subjected to a regular internal audit the internal audit unit 

of MHE.  The terms of reference and the reporting format for internal audits is included in the 

Operations Manual. The internal audit will assess whether funds have been disbursed on a 

timely basis, reached the intended recipients, and whether transactional controls and propriety 

have been maintained and used effectively and efficiently for the intended purposes.  The 

internal audit reports will be shared with the World Bank. 

 

i) External audit.  The financial statements of the project, as prepared by the PMU, will be 

audited by an independent audit firm acceptable to the World Bank (selected out of the 

shortlist of the approved audit firms which is maintained by the Office of the Maldives 

Auditor General) to maintain full transparency and provide adequate assurance to all 

stakeholders on the use of funds for the purposes intended.  The auditors will also review 

procurements undertaken by the project to ensure that it has followed the World Bank’s 

procurement guidelines. The TOR for external audit is included in the Operations Manual. 

The external audits would be conducted every fiscal year and the audited financial statements 

together with the auditor’s report will be submitted to the World Bank within 6 six months of 

the end of the fiscal year. There are no outstanding audit reports under Bank-funded projects 

being implemented by the PMU. 

 

j) Disbursement arrangements.  Project funds will be disbursed by the World Bank on the basis 

of periodic IUFRs prepared by the PMU and submitted on a quarterly basis in agreed formats 

incorporating financial and physical progress reports.  In addition, taxes and duties will be 

excluded from financing whereas salary top-ups to civil servants will be financed from the 

grant. Annex The following table specifies the disbursement categories to be financed, the of 

amounts and financing percentage: 

 

Category Amount of the 

Grant Allocated  

(expressed in USD) 

Percentage of 

Expenditures to be 

Financed 

(exclusive of Taxes) 

Goods, works,  non-

consulting services,  

consultants’ services, 

Training and Operating Costs  

22,530,000 

2,530,000 

 

100% 

TOTAL AMOUNT 2,530,000  

 

k) Supervision plan.  The supervision activities will consist of FM supervision mission at least 

once every six months, supplemented by desk reviews of internal and external audit reports, 

quarterly financial reports and dialogue with the project staff as needed. 

 

D. Procurement 

 

59. The PMU will handle the procurement arrangements under the project. An assessment of the 

PMU was carried out and the procurement-related risk was rated moderate.  The Procurement Officer 

attached to PMU will be responsible for procurements under the project on a part-time basis.  A full-time 
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Procurement Assistant who is identified among the staff of MHE will assist the Procurement Officer.  

Both officials will follow up, as necessary, on all procurement activities and liaise with the Tender 

Evaluation Section of GoM for all contracts costing more than MVR 1.5 million as per government 

requirements.  All procedures and documents to be used for procurement activities are documented in the 

CCTF Operations Manual which will be reviewed, updated and agreed with the Bank, as and when 

necessary. The procurement thresholds for prior reviews are provided in Annex 8. 

 

60. Procurement of all Goods, Works and non-consulting services required for and to be financed out 

of the proceeds of the Grant shall be in accordance with the requirements set forth or referred to in the 

“Guidelines: Procurement of Goods, Works and Non-consulting Services under IBRD Loans and IDA 

Credits and Grants by World Bank Borrowers‟  (dated January 2011).  The following methods will be 

applicable for Goods, Works and non-consulting services consistent with the relevant sections of the 

Bank’s Procurement Guidelines: 

 

i. International Competitive Bidding (ICB); 

ii. National Competitive Bidding (NCB); 

iii. Shopping; 

iv. Direct Contracting (DC); and 

v. Community Participation (CP) 

 

61. National Competitive Bidding.  To ensure economy, efficiency, transparency and broad 

consistency with the provisions of the Procurement Guidelines, goods, works, and non-consultant services 

procured under the NCB method shall be subject to the following requirements: 

 

I. Only the model bidding documents for NCB agreed with the Bank shall be used for bidding; 

 

II. Invitations for bids will be advertised in at least one widely circulated national daily 

newspaper, and bidding documents will be made available at least twenty one (21) days 

before, and issued up to, the deadline for submission of bids; 

 

III. Qualification criteria will be stated in the bidding documents, and if a registration process is 

required, a foreign firm declared as the lowest evaluated responsive bidder shall be given a 

reasonable time for registering, without let or hindrance; 

 

IV. Bids will be opened in public in one location, immediately after the deadline for the 

submission of bids, as stipulated in the bidding document (the bidding document will indicate 

the date, time and place of bid opening); 

 

V. Except in cases of force majeure or exceptional situations beyond the control of the 

implementing agency, the extension of bid validity will not be allowed; 

 

VI. Bids will not be rejected merely on the basis of a comparison with an official estimate; 

 

VII.Except with the prior concurrence of the Bank, there will be no negotiation of price with 

bidders, even with the lowest evaluated bidder; 

 

VIII.A bidder's bid security will apply only to the specific bid, and a contractor’s performance 

security will apply only to the specific contract under which they are furnished; and 

 

IX. Bids will not be invited on the basis of percentage premium or discount over the estimated 

cost, unless agreed with the Bank. 
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62. Procurement of consulting services shall be in accordance with “Guidelines: Selection and 

Employment of Consultants under IBRD Loans and IDA Credits and Grants by World Bank Borrowers” 

(dated January 2011) and the provisions stipulated in the legal agreement. Since consultancy services 

planned to be procured under this project are estimated to be of small value (i.e. less than US$ 300,000), 

simplified procurement procedures will be used. The following methods will be applicable for selection 

of consultants, consistent with the relevant sections of the Bank’s Consultant Guidelines: 

 

i. Quality- and Cost- Based Selection (QCBS) 

ii. Quality-Based Selection (QBS) 

iii. Least Cost Selection (LCS) 

iv. Fixed Budget Selection (FBS) 

v. Selection based on Consultants’ Qualifications (CQS) for services estimated to cost less than 

US$ 300,000 equivalent per contract, in accordance with the provisions of paragraph 3.7 of 

the Consultant Guidelines 

vi. Single-Source Selection (SSS) 

vii. Procedures set forth in paragraphs 5.2 and 5.3 of the Consultant Guidelines for the Selection 

of Individual Consultants; 

viii. Sole Source Procedures for the Selection of Individual Consultants 

 

63. Short lists of consultants for services estimated to cost less than US$ 100,000 equivalent per 

contract may be composed entirely of national consultants in accordance with the provisions of paragraph 

2.7 of the Consultant Guidelines. 
 

64. The EPC contract for the PV system will be undertaken using ICB procedures on the Bank’s 

Standard Bidding Documents.  Other goods, such as data loggers and monitoring equipment, computers 

and printers, communications equipment, energy efficient equipment for demonstrations or other office 

supplies will be procurements in small lots, typically under US$ 100,000.  These will be procured using 

NCB procedures for goods available nationally, otherwise using international shopping. 

 

65. Procurement Plan.  For each contract to be financed under the project, the different procurement 

methods or consultant selection methods, estimated costs, prior review requirements and time frame shall 

be agreed between GoM and the Bank in the Procurement Plan.  The PMU has developed the initial 

procurement plan for project implementation. This plan will be agreed upon between GoM and the Bank 

during negotiations and the respective plans will be made available at the PMU.  The Procurement Plan 

will be updated at least annually, or as required, to reflect the actual needs vis-à-vis project 

implementation and institutional capacity.  The Owner’s Engineer will assist / advise procurement staff 

on technical matters. 

 

E. Environmental and Social Due Diligence (ESDD) 

 

66. The proposed CECM project has been classified as Category B under the World Bank’s 

environmental and social guidelines and triggers Operational Policy (OP) 4.01 – Environmental 

Assessment.  The proposed project has substantial positive environmental and social effects, as it is 

focused on the use of renewable energy technologies and energy efficiency and the overall negative 

impacts are benign.  The proposed conversion to solar energy for electricity production will reduce fossil 

fuel-based power generation, and is identified as the most optimal solution in terms of cost-benefits and 

socio-environmental needs of the island.  
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67. An ESDD report has been developed for the proposed project by GoM-appointed consultants.  A 

consultative process was carried out to identify the best-suited renewable energy technology for the island 

and potential environmental and social issues as well as associated mitigation measures. 

 

68. Environment and Social Impacts. There are no adverse environmental or social impacts as a result 

of proposed project interventions. According to the ESDD, the likely negative environmental impacts 

would arise only during construction and future decommissioning of systems at the end of their lifetime.  

During commissioning and operation of the solar PV system, issues such as safety, disturbance and 

disposal of debris including packing material will require mitigation measures.  If a public building is 

used, maintenance will take place on holidays when the building is not in use.  At the time when the solar 

PV systems have reached the end of their useful lifespan (approximately 25 years), decommissioning will 

take place and materials used (such as steel, gold, stainless steel, germanium, copper), which may still 

have considerable value would be recovered and other material disposed of safely.  For those purposes, 

the standard manufacturers’ guidelines will be used. However, it is expected that in the long term, GoM 

will develop country-wide guidelines for collection and waste disposal of decommissioned solar panels, 

especially, if this proposed project is to be scaled-up. 

 

69. There are no social safeguards issues associated with either the technology selection proposed in 

this project or locations where the systems would be installed.  Sites identified and proposed for 

installation of the solar PV system include roof tops of USULs existing diesel-based power generation 

facility – which will continue to be used to run the diesel generators as a back-up – and the roofs of two 

school buildings. The football stadium was also identified as a possible location although it is unlikely to 

be suitable as the roof is west facing and therefore will have marginal solar irradiance.   

 

70. There are no site specific environmental or social issues related to USUL’s power plant, as it is 

located in isolation from most settlements on the island.  For works to be carried out on school buildings 

roofs, due consideration will be given to the safety of students and staff.  Furthermore, proper 

consultation will be carried out with the school authorities and parents and consultations will be 

documented.  The utility would obtain written consent from the school administration before installation 

or initiation of any works. 

 

71. The approach taken in the design of the investment component of the project as to utilizing public 

buildings has two immediate benefits: (a) it reduces the costs of renting or leasing privately-owned roofs; 

and (b) it contributes to the increase in general public awareness about renewable energy resources 

available on the island and the benefits it can bring to the community by tapping into those.  

 

72. Energy efficiency interventions proposed under this project will focus mostly on soft measures 

and will not involve changes to the equipment being used.  These measures would include behavioral 

changes in the use of electricity and awareness programs for the island community on the benefits of 

energy conservation.  A communications plan will be prepared by consultants to address these issues.  

Therefore, during the lifespan of the project, there will be no negative environmental or social issues from 

the proposed interventions. However, if any prospective community members, business, or others propose 

to change the type of appliances or equipments used, guidance will be provided by the Island Council and 

USUL (as appropriate) on the safe disposal of old equipment. 

 

73. Implementation Arrangements.  The implementation of the ESDD lies with the Environment and 

Social Coordinator of the PMU, supported by the Energy Sector Coordinator, as needed.  The bidding 

documents for the solar PV system EPC contract will include the mitigation measures identified in the 

ESDD which will be part of the Environmental Management Plan (EMP) for the contract along with other 

applicable clauses to ensure environmental compliance during the commissioning.  The PMU and USUL 

will be responsible for day-to-day monitoring of project implementation and ensure compliance with 
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manufacturers guidelines on commissioning / decommissioning of the systems.  The Environment and 

Social Coordinator will supervise the works on the ground as well as monitor and report on the progress 

of environmental and social compliance of the project. 

 

74. Disclosure.  The ESDD prepared for the project involved extensive field consultations with 

Thinadhoo inhabitants and has included all stakeholder groups on the island.  The ESDD will be 

publically disclosed in accordance with GoM procedures. The document will be available in the public 

domain on the websites of MHE, USUL and the World Bank InfoShop.  

 

Safeguard Policies Triggered by the Project Yes No 

Environmental Assessment (OP/BP 4.01) [X] [ ] 

Natural Habitats (OP/BP 4.04) [ ] [X] 

Pest Management (OP 4.09) [ ] [X] 

Physical Cultural Resources (OP/BP 4.11) [ ] [X] 

Involuntary Resettlement (OP/BP 4.12) [ ] [X] 

Indigenous Peoples (OP/BP 4.10) [ ] [X] 

Forests (OP/BP 4.36) [ ] [X] 

Safety of Dams (OP/BP 4.37) [ ] [X] 

Projects in Disputed Areas (OP/BP 7.60) [ ] [X] 

Projects on International Waterways (OP/BP 7.50) [ ] [X] 

 

F. Policy Exceptions 

 

75. No policy exceptions are sought. 

http://www.worldbank.org/environmentalassessment
http://intranet.worldbank.org/WBSITE/INTRANET/OPSMANUAL/0,,contentMDK:20064724~pagePK:60001255~piPK:60000911~theSitePK:210385,00.html
http://intranet.worldbank.org/WBSITE/INTRANET/OPSMANUAL/0,,contentMDK:20064614~pagePK:60001255~piPK:60000911~theSitePK:210385,00.html
http://intranet.worldbank.org/WBSITE/INTRANET/OPSMANUAL/0,,contentMDK:20064757~pagePK:60001255~piPK:60000911~theSitePK:210385,00.html
http://intranet.worldbank.org/WBSITE/INTRANET/OPSMANUAL/0,,contentMDK:20064560~pagePK:60001255~piPK:60000911~theSitePK:210385,00.html
http://intranet.worldbank.org/WBSITE/INTRANET/OPSMANUAL/0,,contentMDK:20064720~pagePK:60001255~piPK:60000911~theSitePK:210385,00.html
http://intranet.worldbank.org/WBSITE/INTRANET/OPSMANUAL/0,,contentMDK:20970738~pagePK:60001219~piPK:280527~theSitePK:210385,00.html
http://intranet.worldbank.org/WBSITE/INTRANET/OPSMANUAL/0,,contentMDK:20064610~pagePK:60001255~piPK:60000911~theSitePK:210385,00.html
http://intranet.worldbank.org/WBSITE/INTRANET/OPSMANUAL/0,,contentMDK:20064675~pagePK:60001255~piPK:60000911~theSitePK:210385,00.html
http://intranet.worldbank.org/WBSITE/INTRANET/OPSMANUAL/0,,contentMDK:20567505~pagePK:60001255~piPK:60000911~theSitePK:210385,00.html
http://intranet.worldbank.org/WBSITE/INTRANET/OPSMANUAL/0,,contentMDK:20567522~pagePK:60001255~piPK:60000911~theSitePK:210385,00.html
http://intranet.worldbank.org/WBSITE/INTRANET/OPSMANUAL/0,,contentMDK:20064668~pagePK:60001255~piPK:60000911~theSitePK:210385,00.html
http://intranet.worldbank.org/WBSITE/INTRANET/OPSMANUAL/0,,contentMDK:20141282~pagePK:60001255~piPK:60000911~theSitePK:210385,00.html
http://intranet.worldbank.org/WBSITE/INTRANET/OPSMANUAL/0,,contentMDK:20064653~pagePK:60001255~piPK:60000911~theSitePK:210385,00.html
http://intranet.worldbank.org/WBSITE/INTRANET/OPSMANUAL/0,,contentMDK:20064589~pagePK:60001255~piPK:60000911~theSitePK:210385,00.html
http://intranet.worldbank.org/WBSITE/INTRANET/OPSMANUAL/0,,contentMDK:20064615~pagePK:60001255~piPK:60000911~theSitePK:210385,00.html
http://intranet.worldbank.org/WBSITE/INTRANET/OPSMANUAL/0,,contentMDK:20064640~pagePK:60001255~piPK:60000911~theSitePK:210385,00.html
http://intranet.worldbank.org/WBSITE/INTRANET/OPSMANUAL/0,,contentMDK:20064667~pagePK:60001255~piPK:60000911~theSitePK:210385,00.html
http://intranet.worldbank.org/WBSITE/INTRANET/OPSMANUAL/0,,contentMDK:20064701~pagePK:60001255~piPK:60000911~theSitePK:210385,00.html
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Annex 1: Results Framework 

Clean Energy for Climate Mitigation 

 

Project Development Objective:  The development objective for this project is to reduce the dependence on imported fossil fuels for power generation through the use of 

renewable energy resources and adoption of energy efficiency measures in an island community in the Maldives. 

PDO Level Results Indicators Unit of 

Measure 
Baseline 

Target 

Values 
Frequency 

Data Source/ 

Methodology 

Responsibility for Data 

Collection 

Indicator One: 

Electricity supplied annually from renewable 

energy displacing fossil fuel 

MWh Zero 300 Mid-term and end of 

project 

Project monitoring and 

progress reports 

PMU 

Indicator Two: 

Reduction in carbon emissions through the use 

of renewable energy and energy efficiency 

tCO2 Zero 180 Mid-term and end of 

project 

Project monitoring and 

progress reports 

PMU 

INTERMEDIATE RESULTS 

Component 1: Grid-connected solar photovoltaic systems 

Intermediate Result indicator One: 

Availability of solar PV for power generation 

kW Zero 200 Mid-term and end of 

project 

Project monitoring and 

progress reports 

PMU 

Intermediate Result indicator Two:   

Training of USUL staff on operating and 

maintaining the PV system 

Nos. Zero 2 Mid-term and end of 

project 

Project monitoring and 

progress reports 

PMU 

Component 2: Energy conservation and efficiency improvement 

Intermediate Result indicator Three: 

Reduction in energy consumption through 

efficiency measures 

MWh Zero 200 Mid-term and end of 

project 

Project monitoring and 

progress reports 

PMU 

Intermediate Result indicator Four:  

Children and other stakeholders trained and 

educated on energy conservation 

Nos. Zero 1,000 Mid-term and end of 

project 

Project monitoring and 

progress reports 

PMU 

Component 3: Technical Assistance 

Intermediate Result indicator Five:  

Training MHE and USUL staff on power 

systems planning 

Nos. Zero 4 Mid-term and end of 

project 

Project monitoring and 

progress reports 

PMU 

Intermediate Result indicator Six:  

Energy audits completed 

Nos. Zero 20 Mid-term and end of 

project 

Project monitoring and 

progress reports 

PMU 
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Annex 2: Detailed Project Description 

 

Introduction 

 

76. The Maldives has pledged to become carbon neutral by 2020. They have initiated a number of 

activities including a carbon audit and a renewable energy investment framework which will form a 

road map for transforming the economics of renewable energy in the country and ultimately attaining 

carbon neutrality.  There are a number of donors that are supporting GoM in their efforts.  In addition 

to the World Bank-managed CCTF program dealing with adaptation and mitigation of climate 

change, the Maldives is participating in the SREP initiative to be implemented jointly by the World 

Bank Group and ADB.  SREP has committed up to US$ 30 million in grant or highly concessional 

financing for renewable energy investments and technical assistance to help the country with its 

climate change initiatives and carbon neutrality goal.  SREP funds are expected to leverage 

significantly more resources (in the range of 1:4) from other financier as well as private sector.  A 

number of pilot projects using solar, wind and other renewable energy resources have been conducted 

on the islands.   

 

77. Consultant studies, commissioned by MHE and funded by CCTF, have identified grid-tied 

solar PV, end-use energy efficiency improvements and energy conservation as areas that are cost 

effective for adoption in Thinadhoo.  Eventually, if power supply on the island is to become carbon 

neutral, the least-cost solution would comprise of the following package of measures: 1,500-2,000 kW 

of grid-tied PV systems installed on south facing building roofs; a battery bank providing 2-4 hours of 

storage for solar-generated electricity; energy efficiency interventions to reduce demand by about 20 

percent; and fuel switching the diesel generators to bio-fuels.   

 

78. It was recognized that while solar PV and energy efficiency options are part of the least 

economic cost solution, bio-fuels being about 25 percent more expensive than diesel will lead to 

higher prices.  Moreover, adding 1,500-2,000 kW of solar PV, though technically feasible using 

sophisticated electrical equipment and controls would be too risky to implement immediately given 

the lack of experience and limited capabilities of USUL today.  

 

79. Consequently, in this initial phase to be funded by CCTF, the proposed CECM project will 

source technically mature options that can be reliably operated and permit building the experience and 

knowledge of the utility, while demonstrating the move towards carbon neutrality. There are hundreds 

of thousands of grid-tied PV systems that are operating worldwide today with gigawatts of capacity.  

As such, well-proven technology is commercially available as are many firms with design, 

engineering, installation and operations experience.   

 

Objectives of the Project 

 

80. GoM intends to support USUL in demonstrating the move towards carbon neutrality and 

increased energy security through the use of renewable energy resources for power generation and 

adoption of energy efficiency measures in small island communities. 

 

81. Funding from CCTF will be used to finance a two-year time slice of investments in renewable 

energy and energy efficiency to enhance energy security and concomitantly reduce carbon emissions 

from electricity production. The proposed project will be implemented on Thinadhoo Island, in Gaafu 

Dhaalu Atoll, Upper South Province. 

 

The Project 

 

82. The proposed project comprises of three main components: 

 

83. Component 1: Grid-connected Solar Photovoltaic Systems.  This investment component 

will finance the engineering, procurement, construction and commissioning of the PV system as well 
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as training USUL staff in operating and maintaining the system over a six month transition and 

handover period.   

 

84. Multiple PV systems will be installed on several public buildings that provide good solar 

access and visibility to the community and visitors, which is necessary for a demonstration project.  

The PV capacity per roof will depend on roof area and capacity of transformers to handle the 

generated power.  Amongst the buildings identified are several public schools and the USUL power 

plant.  The PV system will feed power to the USUL 230 Volt three-phase grid and displace diesel-

generated electricity. 

 

85. Data loggers will be installed to measure system performance on a half hourly basis to assess 

its effectiveness at displacing both diesel generated power and electricity.  Solar radiation and other 

environmental parameters will also be measured to assess the efficiency and productivity of the PV 

system.  

 

86. The procurement of the EPC contractor will be the responsibility of the PMU under MHE.  

Once the system is commissioned, the ownership of the assets will be transferred to USUL from 

MHE. 

 

87. A representative schematic of a grid-tied PV system is given in Figure 1. 

 
Figure 1 Schematic of a Grid-tied PV System15 

 
 

 

88. Component 2: Energy Conservation and Efficiency Improvement.  This component will 

support initiatives designed to improve end-use energy efficiency on the island.  Consumer surveys 

would be undertaken to develop a baseline for energy consumption and assess the potential for 

electricity savings for various consumer groups including at public buildings.  A program for outreach 

and education directed at major consumer groups and key decision-makers will also be developed to 

increase awareness on the benefits of energy efficiency and conservation. A number of energy audits 

will be carried out and based on the results, a demonstration of energy efficiency savings and potential 

(which may include a range of interventions) would be carried out in select locations on the island. 

Consultancy services will be provided to assist with the design and development of some of these 

measures, prepare an energy efficiency action plan for Thinadhoo and facilitate capacity building and 

training for USUL, MHE and TIC. 

                                                 
15

 Source: Adapted from http://solar.smps.us/grid-tied.html 
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89. Consumer surveys will determine energy consumption habits and level of awareness of target 

groups and lead to identification of effective communication strategies. It will also devise 

mechanisms for monitoring effectiveness of achieving energy savings goals. A performance survey of 

air conditioners and refrigerators in all end-use sectors will be undertaken to assess their performance 

and to recommend maintenance and investments that can have quick payback.  At least two surveys 

would be conducted, one at the beginning of project implementation and one at the end. The former 

will determine the baseline while the latter would be used to measure achievements from project 

interventions. 

 

90. A communications and outreach campaign will be targeted at school children to increase their 

awareness of energy conservation opportunities and how to adopt such measures in their homes.  As 

residential electricity use constitutes 60 percent of all electricity consumed on the island, sensitizing 

and educating children and in turn influencing their parents has been found to be an effective way to 

achieve residential energy conservation.  An education campaign and training program will be also 

conducted for commercial and government building managers to sensitize them to opportunities for 

energy savings and to put in place effective programs for energy conservation.   

 

91. Based on evolving experiences in Thinadhoo coupled with international expertise in this area, 

assistance will be given to USUL and Island Council in crafting an energy efficiency action plan and 

in building their capacity to implement energy efficiency initiatives and monitoring outcomes. 

 

92. Energy audits of commercial, public sector buildings and operations will be supported and 

advice provided to management in energy conservation.  Furthermore, training will be provided to 

local personnel (engaged in the electrical business) on conducting energy audits and drafting a simple 

energy audit manual suitable for Thinadhoo requirements. 

 

93. A survey of air conditioners and refrigerators in all end-use sectors will be undertaken to 

assess their performance and recommend maintenance and investments that can have quick payback. 

In addition, this sub-component will fund a limited number of demonstrations of high efficiency 

appliances in an exhibition space provided by USUL. These appliances may range from air 

conditioners, to refrigerators, light emitting diodes (LEDs), efficient compact florescent lights (CFLs) 

or fluorescent tube lights (FTLs). 

 

94. A consultancy team would be retained to assist MHE, USUL and TIC in developing energy 

efficiency recommendations. The team would comprise of an energy efficiency/conservation planner, 

energy auditor, survey specialist, and an engineer with experience in monitoring and reporting on 

energy use with data loggers or other instruments. 

 

95. Component 3: Technical Assistance. This will comprise of two sub-components: 

 

96. Sub-Component 3.1: “Owner’s Engineer” Services. A consultant with experience in grid-

tied solar PV systems will be recruited as an Owner’s Engineer to advise MHE and USUL during the 

implementation of the EPC contract for the solar PV system (Component 1).  The Owner’s Engineer 

will advise MHE on procurement, supply and installation, commissioning and during the early months 

of operation of the systems.  The Owner’s Engineer will also provide USUL with on-the-job training 

and prepare guidelines, standards and model documents for use in future scaling up of distributed PV 

systems.  Services will include the following: 

 

a) Design, engineering and procurement: (i) advise and assist the PMU and USUL during 

the bid preparation, evaluation and award of the EPC contract; (ii) advise on any 

proposed variations or additions to the EPC contractor’s scope of work (iii) conduct 

technical, design, environmental and safety review of the EPC contractor’s approach and 

engineering design and assure compliance with the contract; (iv) review and provide 
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assurance to compliance of engineering drawings as well as operations and maintenance 

manuals; (v) review and comment on all material changes to the plan or manuals; and (vi) 

confirm that applicable regulatory requirements are being met by the contractor. 

 

b) Supply, installation and commissioning: (i) lead the goods inspection team to ensure that 

the equipment supplied is according to specifications; (ii) be present on-site at crucial 

times during construction to ensure installation requirements and Good Utility Practices 

are met; (iii) ensure that the environmental management plan is being followed; (iv) 

confirm that the PV system performance data collection and recording equipment and 

report complies with performance reporting requirements; (v) witness plant 

commissioning and confirm to PMU and USUL that the plant is functioning as per 

requirements; and (vi) review and monitor training of USUL staff by the EPC contractor 

in plant operation and maintenance, including scheduling and parallel operation of the 

diesel generators. 

 

c) Reporting and other support:  (i) verify contractor progress and assist in authorizing 

progress payments; (ii) assist the PMU and USUL in reviewing project reports, including 

plant performance reports; (iii) issue monthly reports during the design and construction 

phase, and more frequently if significant deviations from plan are noted; (iv) issue 

quarterly reports after plant commissioning; (v) represent the technical interests of the 

PMU and USUL’s in any dispute resolution between the EPC contractor and MHE.  

 

d) Training:  provide training to USUL staff on PV systems performance assessment, grid 

integration, scheduling and operation of the diesel generators, metering, safety and 

operational considerations including grid stability. In particular, provide training to USUL 

engineer and local electrical technician recruited for this project in PV systems operation 

management. 

 

e) PV systems scale up support: (i) draft a PV system and grid interconnection standard and 

guidelines appropriate for distributed PV systems feeding a grid; and (ii) propose to 

USUL approaches that could be used to encourage investment by the private sector in 

distributed PV systems. 

 

97. Sub-component 3.2: Technology Assessment and Power Systems Planning. An 

assessment will be carried out on the emerging renewable energy and energy efficiency technology 

developments appropriate for Thinadhoo and nearby islands. Both technical and economic 

assessments will identify and recommend approaches to addressing implementation issues, and 

conduct a risk assessment to evaluate the risks of key uncertainties. 

 

98. Taking into account results of the 200 kWp PV systems installation and energy efficiency 

work and future technology developments and cost trends, the least cost expansion plan will be 

updated.  Changes to electricity demand on the Island (in light to economic development, population 

changes); and plans for possible inter-island interconnection will be factored in.  Comprehensive 

modeling studies will be undertaken to optimize multi-technology choice and capacities, transient 

behavior and cost minimization. 

 

99. Through on-the-job training and provision of software used in technology assessments and in 

planning, the expertise and knowledge will be transferred to USUL to enable them to undertake future 

planning exercises. Workshops in Thinadhoo and Male’ will be held to provide information to a 

broader audience and to obtain feedback.   

 

100. A consulting team will be recruited to assist MHE and USUL with these tasks.  The team 

would comprise technical specialist with expertise and broad knowledge of energy planning including 

in renewables and energy efficiency.   
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Annex 3: Implementation Arrangements 

 

101. The overall governance arrangements for CCTF would apply to the proposed CECM project 

as well.  They comprise the NPC and CCAC led by the Office of the President and TC of national 

experts. The CCAC is responsible for providing strategic guidance to CCTF, ensuring that it is 

aligned with the country’s climate change priorities and SAP, and seeking the approval of NPC (the 

apex planning committee of GoM for all development programs) to finance technically sound 

proposals.  The TC is composed of technical experts, private sector and leading civil society 

organizations. It is responsible for reviewing proposals for financing and recommending technically 

sound ones to CCAC for submission for financing; and is also responsible for monitoring overall 

progress of project implementation and assessing results of the project on the ground. 

 

102. MHE will maintain overall responsibility for the proposed CECM project.  The PMU will 

handle all project management activities and achievement of its objectives.  It will also coordinate 

project activities with USUL and the Thinadhoo Island Council and directly execute some activities of 

specific sub-components.  The PMU will also be responsible for safeguards and fiduciary aspects of 

the project (mainly financial management and procurement) given the limited capacity of USUL at 

this stage.  The PMU staff will be lead by a Project Manager and include a Procurement Officer, 

Financial Management Officer, Environmental and Social Safeguards Officer and an Energy Sector 

Coordinator.  A liaison officer from USUL may be required to coordinate day-to-day activities from 

Thinadhoo. 

 

103. The Energy Sector Coordinator at MHE will travel to Thinadhoo at least every other month 

and more frequently during contractor mobilization and installation works.  Space will be provided at 

an appropriate location on the island for the coordinator to carry-out project-related work, as needed. 

 

104. Quarterly progress reports will be prepared by the PMU to the Bank.  Bi-annual reports will 

be compiled and shared with the CCTF governance structure coinciding with the bi-annual meetings 

of CCAC.  These reports will provide progress on ongoing and planned activities during the reporting 

period including the monitoring and evaluation of results. In addition, financial reporting will be 

conducted in the form of an FMR prepared every quarter. 

 

105. The PMU and USUL will be strengthened by an Owner’s Engineer with knowledge and 

experience in grid-tied solar PV systems who will be recruited to advise the PMU and USUL on 

procurement, contracting and execution of the solar PV systems.  MHE, USUL and TIC will receive 

on-the-job training from the Owner’s Engineer and other power planning experts in order to build in-

country capacity that can sustain future investments in renewable energy and energy efficiency in the 

Maldives. 

 

106. The proposed project will also require close cooperation and coordination with TIC to ensure 

that their support is received and that approvals for use of facilities owned / managed by them can be 

accessed for installed energy efficiency and renewable energy projects (e.g. school roof tops for PV 

systems installation). The Council has issued an island decree extending their support to the 

implementation of the project. 
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Annex 4: Risk Matrix 

MALDIVES: Clean Energy for Climate Mitigation (CECM) Project 

 

Risk Category Risk Rating Risk Description Proposed Mitigation Measures Status 

C=Completed; 

O=Ongoing; 

NYD = Not 

yet Due; N/A 

= Not 

Applicable
 
 

1. Project Stakeholder Risks     

Stakeholder 

 

Low This will be the first major renewable energy 

investment on the island and lack of awareness on 

renewable energy technologies and its benefits may 

pose a challenge.  Also, the utility may not be 

incentivized to promote energy conservation measures 

since it has little to gain from reduced energy 

consumption.  

MHE and their consultants have 

undertaken extensive consultations on 

energy efficiency opportunities and 

sought viewpoints from the Thinadhoo 

community on how these can best be 

implemented.  Site selection and 

specifications of the PV systems were 

undertaken in close cooperation with 

USUL staff.  The Island Council will 

lead the effort in creating public 

awareness on energy efficiency and 

conservation. 

 

O 

2. Operating Environment Risks     

Country 

 

Moderate The past four years have seen increasing political unrest 

and growing tensions between the government and 

opposition party. However, the track record of the 

Maldives in containing major unrest is encouraging. 

 

N/A N/A 

Institutional Risk (sector & multi-sector 

Level) 

Low Although the government has announced a pledge to 

become carbon neutral, the framework for renewable 

energy development is yet to be endorsed by the 

cabinet. Also, in the absence of a national energy 

efficiency policy, there may be limitations on the 

While the national RE framework is 

expected to be completed prior to 

project commencement; the project will 

actually serve as a good demonstration 

of what can be achieved in small island 

O 
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Risk Category Risk Rating Risk Description Proposed Mitigation Measures Status 

C=Completed; 

O=Ongoing; 

NYD = Not 

yet Due; N/A 

= Not 

Applicable
 
 

effectiveness of these measures. The energy sector 

regulator is also resource and capacity- constrained. 

 

communities in the Maldives and will 

inform the government, policy makers, 

regional utilities and other stakeholder 

on how carbon neutrality can be 

achieved in isolated mini grids.  

 

Also, given that USUL is a relatively 

new organization, and in the absence of 

a strong regulatory framework to 

handle complex renewable energy 

projects, theoretically optimal 

implementation arrangements have 

been avoided.   

3. Implementing Agency Risks (including 

FM & PR Risks) 

   
 

Capacity Moderate There is limited experience with the national 

Government and USUL on the implementation of 

renewable energy projects.  There is also a lack of 

coordination between the various departments of the 

national Government and the sub-national 

Governments.  Local councils have limited fiduciary 

capacity.  

The PMU and USUL will be 

strengthened by an Owner’s Engineer 

who will be recruited to assist with 

design, procurement, monitoring and 

reporting and compliance with 

technical specifications, and will 

provide on-the-job training to ensure 

that knowledge and experience is 

transferred to MHE/USUL.  

O 

4. Project Risks     

Design 

 

Low There is little experience in design, implementation and 

operation of renewable energy projects in the country, 

especially with the newly formed utilities, including 

Project interventions will use 

technically mature options which are 

well-proven and commercially 

C 
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Risk Category Risk Rating Risk Description Proposed Mitigation Measures Status 

C=Completed; 

O=Ongoing; 

NYD = Not 

yet Due; N/A 

= Not 

Applicable
 
 

USUL. available as are many firms with 

design, engineering, installation and 

operations experience.  Consultants 

will support MHE/USUL to ensure that 

the PV system is designed, operated 

and maintained safely and reliably. 

 

 

Social & Environmental Low There are no major environmental or social safeguards 

risks associated with the project; however, there may be 

some minor disturbance during the construction and 

commissioning of the solar PV systems. 

The EPC contractors will be required to 

follow the mitigation measures outlined 

in the ESDD report. Communications 

and outreach will be carried for the 

island community. 

O 
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Annex 5: Thinadhoo Island Economy and Sector Context 

 

Geography and population 

 

107. Thinadhoo Island is located in Gaafu Dhaalu Atoll, Upper South Province of the Maldives at 

approximately 0°31'N latitude and 72°56'E longitude.  Thinadhoo is the capital city of Gaafu Dhaalu 

Atoll and is also the provincial capital.  The registered population of the island is around 7,000. In 

addition, there are about 1,500 workers from other islands in the Maldives and from overseas.  

Thinadhoo also has a large sports ground which attracts approximately 2,000 visitors to the island 

each year for several weeks.  There are about 1,100 households on the island and the population 

density is about 62.6 persons per hectare with 5.9 people in each household.  The nearest inhabited 

islands are Madaveli (distance: 7.5 km, inhabitants: 1,700 in 2010) and Hoandedhdhoo (distance: 9 

km, inhabitants: 1,134 in 2010). 

 

108. Land is scarce on Thinadhoo, although low-lying coral areas are being filled to increase 

landmass.  The island has 1,357 allocated plots, 73 living plots, and 175 plots available. According to 

the new land-use plan, a new residential area is being built on the northwestern part of the island for 

population consolidation.  Most house stocks in the residential areas are masonry built using 

traditional construction techniques; however, there are recently built two-storey houses as well.  Most 

building roofs are made of corrugated metal sheeting on wooden rafters inclined at 5-20 degrees and 

aligned in various directions.  The settlement footprint covers 90 percent of the total habitable land 

area. As a result, almost all land available is currently being used for housing, economic 

establishments and socioeconomic infrastructure.  All dwellings are connected to the electricity 

distribution network. 

 

Economy 

 

109. Thinadhoo’s economy is primarily based on the fishing industry and is known as one of the 

main fishery islands in the southern atolls of Maldives.  The key economic infrastructures on the 

island are the harbor, power house, fish market, oil storage and supply facilities and communications 

infrastructure.  All these facilities, with the exception of the communications infrastructure, are 

located within 100 meters of the coastline.  The harbor contains a large proportion of the islands’ 

business establishments.  The presence of the Regional Hospital and atoll school provide 

opportunities to expand trade activities targeting temporary visitors from nearby islands.  The regular 

ferry service between the islands of Gaafu Dhaalu Atoll has boosted re‐export activities and general 

business growth on the island.  Other key industries include manufacturing, wholesale and retail trade, 

construction and transportation.  Manufacturing activities including boat building, tailoring, carpentry, 

as well as food production and processing.  These activities contribute to export income of the island, 

particularly from the female population.  Wholesale and retail trade also contributes to the export 

sector through re‐exports to nearby islands and through retail to visitors.  

 

110. Civil Service.  The largest non‐basic sector is civil service and the largest single employer is 

the government.  The present governance system makes them somewhat immune from income 

fluctuations as their salaries are paid by GoM.  Employment is primarily in education (169 persons), 

general island administration (156 persons) and health care (115 persons).  Women dominate the 

health and education sector while men dominate the general administration sector.  The civil service 

sector is the main source of income for the population of Thinadhoo.   

 

111. Construction.  This is a newly emerging sector with demand both locally and within other 

islands of the atoll.  Significant investments have been made in construction equipment and the 

workforce primarily involves foreign workers. 

 

112. Transport.  The transport sector is well developed with three cargo boats, 12 speed boats, a 

multipurpose ‘sathari dhoni’ and two yachts.  The cargo boats play a key role in trade both on the 
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island and with surrounding inhabited islands.  The speedboats are used for inter-island transport, 

particularly to the airport and for emergency medical transfers. 

 

113. Other Service Sectors.  A number of small businesses have been established with the service 

sectors.  The exact numbers are difficult to determine and some business establishments do not 

function on a regular basis, and thus, do not have a fixed location.  The number of registered 

businesses reported by the island administration office is: 112 shops, 3 pharmacies, 7 cafés/tea shops, 

4 tailors, 3 carpentry workshops and 4 engineering workshops.  However, not all of these businesses 

are in operation. 

 

Power sector 

 

114. USUL is responsible for power supply, water and sewerage on Thinadhoo.  Twenty-four hour 

electricity supplies are provided using three diesel generators with capacities of 600, 720 and 1,000 

kW.  In addition, several diesel generators are used by commercial enterprises including an ice plant.  

Diesel is shipped from Malé with a delivered price of Rf 15.95 per liter (~US$ 1.03).  Total cost of 

generation is estimated by USUL at Rf 6.66 per kWh (~ US$ 0.45).  Historically, demand has grown 

steadily though the rate of growth has dropped below 10 percent in the past two years (see Figure 2). 

 
Figure 2 Historical energy demand 

 
 

115. Most of the demand is from the domestic (residential) sector mainly for lighting, refrigeration 

and air conditioning, though demand in the business sector has been growing the fastest in recent 

years (see Figure 3).  
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Figure 3 Historical electricity sales 

 
 

116. There is a severe shortage of potable water on the island.  The groundwater is brackish and 

has hydrogen sulfide (H2S) contamination.  Rainwater collected on roofs is the principal source of 

potable water.  A reverse osmosis (RO) plant with a daily production capacity of 144 m
3
 has been 

built on Thinadhoo but is not yet operational and customer connections have not been made.  This 

plant will only be able to provide a small portion of the water requirements. The present output of 144 

m
3
 per day is to be extended with another 300 m

3
 per day RO unit to supply potable water through the 

distribution network.  This 300 m
3
 per day will lead to additional electricity consumption of about 

1,350 kWh per day which equals a continuous electricity generating capacity of about 60 kW.  

 

117. Electricity demand declines during weekends.  The load curve also changes during the month 

of Ramadan.  There is a significant cooling load for refrigerators (in over 90 percent of households), 

and air conditioners (offices and other commercial facilities plus about 20 percent of households) and 

the demand is growing.  The efficiency of these cooling units is reportedly low.  Fluorescent tube 

lights are commonly used, including for street lighting.  

 

Energy efficiency improvement opportunities 
 

118. Estimates carried out for Thinadhoo show a potential for energy efficiency savings of up to 20 

percent by 2020 in the residential sector and 30 percent by 2020 in the business sector.  Sector-wise 

opportunities are discussed below: 

 

a) Households: Overall there is a lack of awareness on the benefits of saving electricity, 

including financial savings to them
16

.  While use of energy saving lamps is high (90% 

penetration), many are kept on for 24 hours a day.  Few households use air conditioners; 

however, many are set to 16 degrees Celsius and some households operate air 

conditioners with the windows open.  No information is available on whether the 

refrigerators have adequate refrigerant charge which further reduces energy efficiency.  

There is no information on or availability of efficient refrigerators on the island.  Multiple 

televisions are common in households and many are kept on 14-24 hours per day.  Since 

60 percent of total electricity consumption is in the residential sector, there is strong 

potential for electricity savings through incentives and increased public awareness. 

 

b) Public sector offices:  There is a lack of awareness and accountability leading to 

electricity wastage.  For example, some offices/businesses lights and computers are kept 

                                                 
16 A survey of 60 households found that 38 percent spend 10 percent of their income for electricity, 35 percent spend between 10 and 20 
percent and 27 percent spend 20-45 percent. 

2006 2007 2008 2009 2010 2011

Street light 39 65 59 79 107 110

School 82 97 124 123 131 134

Government 504 692 660 715 875 946

Domestic 1,576 1,784 2,045 2,298 2,416 2,573

Business special 163 204 201 221 238 262

Business 235 276 344 414 497 682
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on 24 hours a day. Air conditioners are sometimes set at below 20 degrees Celsius and 

kept turned on round-the-clock including weekends. 

 

c) Private sector: The same issues exist as in public offices on air conditioning usage and 

insulation is also inadequate; there are no automatic door closers either in buildings or on 

refrigerators.  The grocery stores do not use energy efficient refrigerators. 

 

119. No national policies, laws, regulations or incentives governing energy efficiency exist today 

in the Maldives.  Thus, on Thinadhoo (and elsewhere), it is up to individual decision makers to adopt 

energy saving measures.  Consequently, any efficiency measure to be adopted on Thinadhoo must be 

local measures rather than driven by national policy.  Communicating local experiences and needs 

could be beneficial in guiding the formulation of a national energy efficiency policy.  

 

Electricity demand growth 

 

120. The harbor in Thinadhoo is being upgraded to a Provincial Harbor; the RO desalination plant 

will require about 150 kilovolt-ampere (kVA) when it begins operation; the ice plant using its own 

575 kVA generators may wish to buy power from the utility; 100 small houses are to be built and 50 

are under construction; sewage system, including treatment plant is under design.  Load forecasts 

developed for Thinadhoo show that electricity demand and peak load may more than double by 2020 

(Table 3). 

 
Table 3 Load forecast 2011-202017 

Year 
Annual Generation 

(MWh)  

Peak Load 

(kW)  

Average Load 

(kW) 

  
Low 

growth 

Base 

scenario 

High 

growth  

Low 

growth 

Base 

scenario 

High 

growth  

Low 

growth 

Base 

scenario 

High 

growth 

2011 5,144 5,397 5,650 

 

1,036 1,087 1,138 

 

587 616 645 

2012 5,663 5,929 6,195 

 

1,141 1,194 1,248 

 

646 677 707 

2013 5,929 6,486 7,068 

 

1,194 1,306 1,424 

 

677 740 807 

2014 6,196 7,069 8,021 

 

1,248 1,424 1,615 

 

707 807 916 

2015 6,462 7,677 9,056 

 

1,301 1,546 1,824 

 

738 876 1,034 

2016 6,729 8,310 10,176 

 

1,355 1,674 2,050 

 

768 949 1,162 

2017 6,995 8,969 11,386 

 

1,409 1,806 2,293 

 

799 1,024 1,300 

2018 7,262 9,653 12,689 

 

1,463 1,944 2,556 

 

829 1,102 1,449 

2019 7,529 10,363 14,088 

 

1,516 2,087 2,837 

 

859 1,183 1,608 

2020 7,796 11,098 15,587 

 

1,570 2,235 3,139 

 

890 1,267 1,779 

2021 8,063 11,858 17,188 

 

1,624 2,388 3,462 

 

920 1,354 1,962 

2022 8,330 12,644 18,897 

 

1,678 2,546 3,806 

 

951 1,443 2,157 

2023 8,597 13,455 20,715 

 

1,732 2,710 4,172 

 

981 1,536 2,365 

2024 8,864 14,291 22,647 

 

1,785 2,878 4,561 

 

1,012 1,631 2,585 

2025 9,132 15,153 24,695 

 

1,839 3,052 4,974 

 

1,042 1,730 2,819 

 

121. Solar resource measurements on the islands are not available.  Wind data has been collected 

at the adjacent Kaadedhdhoo airport island at a 20 m high anemometer for 15 years.  Renewable 

energy resource data based on satellite observations is available through the National Aeronautics and 

Space Administration (NASA)-Surface meteorology and Solar Energy.  Solar radiation averages 5.9 

kWh/m
2
 per day on a south-facing surface titled at 15 degrees. Solid waste is collected by USUL at a 

dumpsite on Thinadhoo and open burning is carried out.  The quality and quantities of MSW are not 

known.  There are reportedly two deep (30-40 meter) channels between Kaadedhdhoo and Thinadhoo 

where currents are reportedly in the 1 m/s range.  Waste heat from the diesel generators is not being 

used.  Potential for fuelwood production on the island or nearby uninhabited islands appears limited.   

                                                 
17

 KEMA, Load estimation and load forecasting report, September 2011 
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Annex 6: Team Composition 

Clean Energy for Climate Mitigation (CECM) 

World Bank staff and consultants who worked on the project: 

Name Title Unit 

Abdulaziz Faghi Energy Specialist SASDE 

Sudeshna Ghosh Banerjee Senior Economist SASDE 

Ravindra Anil Cabraal Consultant – Renewable Energy SASDE 

Parthapriya Gosh Social Development Specialist SASDS 

Darshani De Silva Environmental Specialist SASDI 

Sunethra Chandrika Samarakoon Procurement Specialist SARPS 

Supul Chamikara Wijesinghe Financial Management Specialist SARFM 

Seble Berhanu Paralegal LEGES 

Roch Levesque Senior Council LEGES 

Aminath Inasha Shafeeq Operations Analyst SACMV 

Mary Ann Ashra Fernando Team Assistant SASDO 

Luis Alejandro Lara Lopez Program Assistant SASDO 

Gevorg Sargsyan Program Coordinator SEGEN 
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Annex 7: Economic Analysis 

 

Overview 

 

122. The least economic cost solution for Thinadhoo by 2020 consists of a package of measures 

including energy efficiency savings of 20 percent, 1,500 kW of solar PV with several hours of battery 

storage and diesel generation.  Other options that were evaluated in the least-cost analysis were: (i) 

wind power as the second possibility; however, wind speeds are moderate and range from 5.8-6.0 

m/sec at 50 meters which result in low capacity factors (10-15%); (ii) MSW or waste heat resource 

availabilities are limited making their use financially unattractive; (iii) marine current turbines are not 

viable as current speeds are reportedly in the 1 meter per second range making them too low for 

economic viability; (iv) interconnection between islands are financially unattractive given the depth of 

the ocean bed between Thinadhoo and adjacent islands, the interconnection distance, and the low 

power demand; and (v) use of cool deep sea water for air conditioning is not feasible given the high 

cost of installing a district cooling network.  

 

123. If carbon neutrality in the power sector is to be achieved by 2020, a switch from diesel to bio-

diesel will be required.  However, as bio-diesel is currently about 25 percent more costly than diesel 

fuel, it will lead to higher cost that cannot be offset by carbon credits at today’s prices. A stand-alone 

solar PV system with batteries is another alternative, but electricity costs from such a system would be 

higher than a solar PV-bio-diesel power generation alternative.   

 

Economic analysis of the solar PV system 

 

124. While 1,500 kW PV system with batteries was part of the least-cost solution, the CECM 

project will finance only the first time-slice investment of 200 kW of solar PV that will operate in a 

“fuel-saver” mode without batteries.  The analysis was carried out for both the 200 kW system as well 

as the 1,500 kW PV investment since the benefits to the economy will accrue from the entire 

installation. The proposed project intervention is of small value and is intended mainly to demonstrate 

techno-economic and financial viabilities of renewable energy projects in the Maldives.  It is 

envisaged that the 1,500 kW PV system will be installed by 2020, in three phases beginning with 200 

kW installation under the CECM project.  Future installations are assumed to be 500 kW five years 

later and the final 800 kW five years after that.  The asset life of each installation is 25 years - the 

third phase of 800 kW would end in 2045. 

 

125. The economic cost is US$ 995,300 (excluding taxes and contingencies) in the first phase 

financed by CECM.  The expected cost reductions in PV are taken into account in each successive 

phase from about US$ 5 per watt-peak (Wp) to US$3.5/Wp and then US$ 2.75/Wp.  The benefits are 

envisaged to accrue from two streams: (i) displaced cost of diesel fuel valued at US$ 0.35/kWh; and 

(ii) carbon offset valued at US$ 10/tCO2 avoided.  The annual carbon offset from the 200 kW system 

is expected to be around 200 tons.  The analysis also assumes a replacement cost for inverters, 

controllers and other equipment at US$ 0.5/Wp installed every 15 years. 

 

126. The EIRR for the 200 kW PV system investment is 16% with an NPV of US$ 402,150 at a 

discount rate of 10%.  As the benefits to the economy will accrue from the entire system installation, 

the EIRR for the 1,500 kW investment was also computed and is 21% with an NPV of US$ 2,390,788 

at a 10% discount rate.   
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Table 4 Economic Analysis for PV system 

 
 

Sensitivity Analysis 

 

127. A sensitivity analysis was carried out for both the 200 kW and 1,500 kW systems.  The main 

factors affecting the EIRR and NPV are the diesel fuel price, solar PV cost and O&M costs.  the table 

below shows the impact on changes in these variables on the economic analysis. The range of 

scenarios is taken against the baseline case which assumes no change in fuel prices, PV modules 

prices or O&M costs. Given that the 1,500 kW system is expected to be completed within a longer 

timeframe, the sensitivity parameters are adjusted accordingly: 

 
          Table 5 Sensitivity Analysis for 200 kW system 

 

EIRR NPV 

Baseline 16% $402,150 

1: real fuel price increase (2%); others constant 19% $634,345 

2: decrease in PV cost (15%); increase in fuel prices (2%) 21% $704,955 

3: increase in PV cost (15%) and O&M (50%) 14% $283,162 

4: real fuel price drop (2%); PV cost up (15%); O&M up (50%) 12% $99,880 

 

Year Capital Cost

O&M and 

Replacement 

Cost Total Cost

Avoided cost 

of diesel 

generation Carbon offset Total Benefit

Net Benefit 

of 200 kW 

system

Net Benefit 

of 1,500 kW 

system

US$ US$ US$ US$ US$ US$ US$ US$

2012 995,300         9,953             1,005,253       151,743         2,197             153,939         (851,314)        (851,314)        

2013 -                9,953             9,953             151,743         2,197             153,939         143,986         143,986         

2014 -                9,953             9,953             151,743         2,197             153,939         143,986         143,986         

2015 -                9,953             9,953             151,743         2,197             153,939         143,986         143,986         

2016 -                9,953             9,953             151,743         2,197             153,939         143,986         143,986         

2017 2,000,000       18,703           2,018,703       531,099         7,688             538,787         143,986         (1,479,916)      

2018 -                18,703           18,703           531,099         7,688             538,787         143,986         520,084         

2019 -                18,703           18,703           531,099         7,688             538,787         143,986         520,084         

2020 -                18,703           18,703           531,099         7,688             538,787         143,986         520,084         

2021 -                18,703           18,703           531,099         7,688             538,787         143,986         520,084         

2022 2,600,000       24,203           2,624,203       1,138,069       16,474           1,154,543       143,986         (1,469,660)      

2023 -                24,203           24,203           1,138,069       16,474           1,154,543       143,986         1,130,340       

2024 -                24,203           24,203           1,138,069       16,474           1,154,543       143,986         1,130,340       

2025 -                24,203           24,203           1,138,069       16,474           1,154,543       143,986         1,130,340       

2026 -                124,203         124,203         1,138,069       16,474           1,154,543       143,986         1,030,340       

2027 -                274,203         274,203         1,138,069       16,474           1,154,543       143,986         880,340         

2028 -                24,203           24,203           1,138,069       16,474           1,154,543       143,986         1,130,340       

2029 -                24,203           24,203           1,138,069       16,474           1,154,543       143,986         1,130,340       

2030 -                24,203           24,203           1,138,069       16,474           1,154,543       143,986         1,130,340       

2031 -                274,203         274,203         1,138,069       16,474           1,154,543       143,986         880,340         

2032 -                274,203         274,203         1,138,069       16,474           1,154,543       143,986         880,340         

2033 -                24,203           24,203           1,138,069       16,474           1,154,543       143,986         1,130,340       

2034 -                24,203           24,203           1,138,069       16,474           1,154,543       143,986         1,130,340       

2035 -                24,203           24,203           1,138,069       16,474           1,154,543       143,986         1,130,340       

2036 -                424,203         424,203         1,138,069       16,474           1,154,543       143,986         730,340         

2037 -                264,250         264,250         986,327         14,278           1,000,604       -                736,354         

2038 -                14,250           14,250           986,327         14,278           1,000,604       -                986,354         

2039 -                14,250           14,250           986,327         14,278           1,000,604       -                986,354         

2040 -                114,250         114,250         986,327         14,278           1,000,604       -                886,354         

2041 -                14,250           14,250           986,327         14,278           1,000,604       -                986,354         

2042 -                255,500         255,500         606,970         8,786             615,756         -                360,256         

2043 -                5,500             5,500             606,970         8,786             615,756         -                610,256         

2044 -                5,500             5,500             606,970         8,786             615,756         -                610,256         

2045 -                5,500             5,500             606,970         8,786             615,756         -                610,256         

2046 -                5,500             5,500             606,970         8,786             615,756         -                610,256         

EIRR 16% 21%

NPV 402,150$        $2,390,788
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Table 6 Sensitivity Analysis for 1,500 kW system 

 

EIRR NPV 

Baseline 21% $2,390,788 

1: real fuel price increase (4%); others constant 23% $3,341,506 

2: decrease in PV cost (30%); increase in real fuel prices (4%) 27% $3412,116 

3: increase in PV cost (30%) and O&M (100%) 18% $2,077,839 

4: real fuel price drop (4%); PV cost up (30%); O&M up (100%) 14% $728,501 

 

 

128. For the EIRR to drop to the hurdle rate for the 1,500 kW and 200 kW investments, the price 

of fuel would need to fall to $0.49/liter and $0.64/liter, respectively. This would result in a drop of 

102% in fuel price, which is an unlikely scenario
18

.  In addition, the forecast for solar PV technology 

indicates a steady drop in global prices from the assumed figures in this analysis.  Based on the above, 

the economic analysis is considered robust, even in the worst case scenario where the real fuel prices 

would fall, and both PV prices and O&M costs would increase.  

 

Energy Efficiency 
 

129. The main approach to energy efficiency improvements is increasing public awareness and 

educating all consuming sectors in the island on conservation opportunities and approaches.  

According to studies conducted on Thinadhoo, energy savings of about 20 percent could be achieved 

by 2020.  In the first two years, the focus will be on efficiency improvements in the residential sector 

where 60 percent of the electricity is used.  A representative economic analysis for the activities to be 

carried out under CECM for energy efficiency improvements in the residential sector is given below.  

This assumes that the cost of the residential energy efficiency program under CECM is US$ 300,000 

and 30% of households (or about 300 households) manage their energy services effectively thereby 

reducing their electricity consumption by 20%.  This is a conservative estimate based on studies 

carried out in Thinadhoo.  The consumer surveys planned to be carried out under the proposed project 

are expected to establish a baseline and subsequently monitor the changes in consumption behaviors 

going forward.  As the prevalence of energy efficiency is very limited in Thinadhoo, it is assumed that 

the sensitivities will be reflected in consumption of lights and television only. 

 

130. The analysis of energy conservation and efficiency improvements results in an EIRR of 34% 

and an NPV of US$ 215,102 using a 10% discount rate, taking the residential sector as the baseline 

since it consumes about 60% of the electricity produced.  The energy efficiency analysis assumes that 

30% of households reduce their electricity consumption by 20% (500 kWh/year on average).  

Economic analyses for the support functions (sub-components 3.1 and 3.2). 

 

131. The benefits are computed by the value of economic cost of diesel fuel offset at US$ 

0.35/kWh due to reduced demand as well as carbon offset due to lower emissions from diesel-based 

generation valued at US$ 10/tCO2 avoided.  A sample survey was carried out on five representative 

households with data collected on number and type of appliances, wattage, and daily use.  The result 

of the survey shows a business-as-usual scenario with an estimated consumption of about 3,316 kWh 

per household per year.  With interventions supported by the project, the total consumption per 

household can be reduced to 2,628 kWh/year, resulting in energy savings of about 21%.  At current 

diesel prices, savings per household would reach about US$ 285/year.  If 30% of households (or 300 

households) adopt energy efficiency measures, the total savings would be US$ 85,637. 

 

                                                 
18

 Historical figures from the EIA Energy Outlook show that the average annual diesel price has increased by 9% in real terms over the last 

10 years. The sensitivity analysis is based on a conservative 2% increase in real fuel price. 
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                      Table 7 Economic Analysis for Energy Efficiency 

  

Year Cost Electricity Electricity Carbon Net

(US$) savings savings Credits Benefits

(MWh) (US$) (US$) (US$)

1 $150,000 52              21,409          1,240         (127,351)  

2 $150,000 207            85,637          1,240         (63,123)    

3 -            207            85,637          1,240         86,877     

4 -            207            85,637          1,240         86,877     

5 -            207            85,637          1,240         86,877     

6 -            207            85,637          1,240         86,877     

7 -            207            85,637          1,240         86,877     

8 -            207            85,637          1,240         86,877     

9 -            207            85,637          1,240         86,877     

10 -            207            85,637          1,240         86,877     

NPV $215,102

EIRR 34%
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Annex 8: Procurement Thresholds for Prior Review
19 

 

Expenditure 

Category 

Contract Value 

(Threshold) 

Procurement 

Method 

Contracts/Processes 

Subject to Prior Review 

Works > US$ 30,000 NCB All contracts subject to post review. 

<= US$ 30,000 Shopping All contracts subject to post review 

Goods >= US$ 100, 000 ICB All contracts over US$ 600,000 

>= US$ 30,000 and     < 

US$100,000 

NCB or international 

shopping 

All contracts subject to post review. 

<= US$ 30,000 Shopping All contracts subject to post review 

<= US$ 30,000 DC All contracts subject to prior review 

Consultant 

Services (firms) 

>= US$ 100,000 All competitive methods; 

advertise internationally 

 

All contracts over US$ 600,000 

< US$ 100,000 All competitive methods; 

advertise locally 

All contracts subject to post review. 

< US$ 300,000 CQS 

- SSS All contracts 

Individual 

Consultants 

- IC (Section V of Consultant 

Guidelines) 

All contracts over US$ 60,000 

- IC- Sole source All contracts 

 

                                                 
19 Prior review method and thresholds would be reviewed annually and adjusted, if necessary. 


