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 1. Sector Performance, Problems, and Opportunities 
 
1. Overview. In 2002, Bhutan’s power sector underwent major restructuring to separate 
between the policy-making bodies and utility service companies. Since these reforms, the 
policy-making body in the energy sector has been the Ministry of Economic Affairs (MOEA). 
Since December 2011, the MOEA has included three departments relevant to the sector: the 
Department of Hydropower and Power Systems (DHPS), the Department of Renewable Energy, 
and the Department of Hydromet Services. The Bhutan Power Corporation (BPC), a state-owned 
corporation, is mainly responsible for the transmission and distribution of electricity.1 The Druk 
Green Power Corporation (DGPC), another state-owned corporation, looks after power 
generation and is the holding company for all existing hydropower companies. As the power 
sector regulator, the Bhutan Electricity Authority (BEA) is responsible for setting tariffs; 
establishing and enforcing technical, safety, and operational standards; issuing licenses; and 
executing other regulatory monitoring. While the electricity tariffs are regulated by the BEA on a 
cost-reflective tariff structure, actual retail prices are cross-subsidized in the value chain of the 
power sector in a transparent manner. Based on the concept of an energy royalty, 15% of the 
power generated by DGPC is given free to the government and sold from the government to 
BPC at discount prices. As a result, electricity is supplied to domestic consumers at affordable 
tariffs, which is substantially cross-subsidized by power exports.2 Under the regulatory regime, 
both BPC and DGPC have maintained efficient operations and healthy financial positions.      
 
2. Demand and supply. Electricity in Bhutan is generated almost exclusively through 
hydropower. The total installed capacity of existing hydropower plants is 1,488 megawatts (MW). 
Since all of the existing plants are run-of-the-river types, total generation drops drastically to 
about 300 MW during dry winter months (December–March) and fails to meet the peak demand 
during this season.3 To deal with this seasonal shortage, industrial loads have been curtailed 
during the winter months. The imports of power from India have become increasingly difficult to 
arrange since India also faces its own power shortage during these months. The winter 
shortages will worsen until 2016 when the 1,200 MW Punatsangchhu-I hydropower plant is 
expected to come on line. Existing hydropower plants generate enough electricity during the wet 
season to both meet the domestic and industry demands and export power. BPC’s annual 
electricity sales (in gigawatt-hours) are expected to continue growing at more than 10% per year 
in the next several years, despite the winter power shortages. 
 
3. Large hydropower development. Of the total power generated in Bhutan, 70% is 
exported to India, particularly for the wet season. Bhutan does this after meeting domestic 
consumption, although not all of the country’s households have access to electricity yet. The 
power sector is the largest source of both government revenue and gross domestic product.4 
Hydropower development and exports have underpinned the country’s rapid growth and have 
generated government resources for social and other investments. Accelerating these exports 

                                                 
1
  The BPC undertakes construction and operation of electrical networks for sale of electricity, wheeling of electricity 

for export, and construction of embedded generation plants. 
2
  The provision of an energy royalty to BPC at a discount price results in the loss of export revenues and can be 

considered a subsidy from the export sector to the domestic sector.   
3
  The winter peak demand has grown at more than 15% annually. 

4
  Since 2008, the power sector has generated 30%–40% of national revenue in the form of taxes and dividends. The 

power industry and related construction account for one-third of gross domestic product.      
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will be of strategic significance to the economy. In 2006, Bhutan agreed to develop an additional 
10,000 MW of hydropower capacity by 2020 for electricity exports to India. Under a bilateral 
framework between the countries, three projects are now under construction—Punatsangchhu-I 
(1,200 MW), Punatsangchhu-II (1,020 MW), and Mangdechhu (720 MW). Other large 
hydropower projects, most of which have more than 500 MW in generation capacity, are at 
various stages of preparation with the Indian government and its own enterprises. Developing 
clean energy production in Bhutan for power exports will improve energy efficiency and foster 
economic cooperation in the region.    

 
4. Medium-size and small hydropower development. In addition to development through 
the country’s bilateral arrangements, Bhutan’s strategy is considering public–private partnership 
(PPP) financing mechanisms, particularly for medium-size and small hydropower projects. In 2008, 
the Asian Development Bank (ADB) approved financing support for the 126 MW Dagachhu 
hydropower project, the first PPP infrastructure project in Bhutan. The project was a joint venture 
between DGPC and India’s Tata Power Company. It was the world’s first cross-border project to 
be registered under the Clean Development Mechanism of the United Nations. While this project 
was developed through commercial terms under a power purchase agreement, it will also 
contribute to government revenue though taxes, dividends, and royalties. DHPS also intends to 
involve independent power producers as the next step in hydropower development after 
formulating appropriate rules and guidelines.  
 
5. Transmission. Bhutan’s hydropower development will require extensive investment in 
high voltage power transmission to evacuate power to India and to connect the proposed power 
plants to BPC’s domestic transmission network. While the development of these transmission lines 
must be aligned with development of new hydropower plants, a holistic approach will be needed to 
maximize the benefits of network expansion and minimize any adverse safeguard impacts in the 
transmission corridors. As the number of hydropower plants increases, BPC will also need to 
improve its operational control to ensure system reliability.       

 
6. Rural electrification. Despite the country’s net power export position, its mountainous 
terrain has made access to clean energy difficult in rural areas. The traditional fuels they use 
instead, such as kerosene and fuelwood, cause indoor household pollution. They are a health 
burden on women and children in particular. With about 70% of the country’s population living in 
rural areas, providing electricity for all has posed significant implementation challenges. 
Large-scale rural electrification projects to alleviate poverty and stimulate inclusive economic 
development began under the nation’s Sixth Five-Year Plan (1988–1993). All subsequent 
five-year plans have made rural electrification a central development goal. Based on these 
efforts, Bhutan had provided electrification in 89% of all households in the country as of 
December 2012. This figure is expected to reach 100% by 2013, with the completion of ongoing 
projects supported by ADB and the Japan International Cooperation Agency (JICA). In addition 
to grid extension to rural areas, households in remote villages where on-grid rural electrification 
is not technically or economically feasible have been provided with electricity from alternative 
clean sources, mainly stand-alone solar home systems.  
 
7. Alternative renewable energy. To improve energy security, the government issued the 
Alternative Renewable Energy Policy, 2013, which aims to promote clean renewable energy 
sources other than large hydropower plants and to diversify the energy supply base through wind, 
solar, biomass, and small and micro hydropower resources. Wind power projects have the 
potential to generate energy to supplement the diminishing hydropower supply during dry winter 
months and help alleviate seasonal power shortages. Bhutan can also develop biogas as an 
alternative to fuelwood for cooking in rural areas. Rural households depend heavily on wood for 
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fuel, even though it emits indoor air pollutants that are a danger to good health.5 It will be 
necessary for the government to provide financial and fiscal incentives to help overcome the 
financial and development entry barriers to expanding the use of renewable energy.  
 
 2. Government’s Sector Strategy 
 
8. The government’s development strategy has the power sector playing the central role in 
enhancing (i) inclusive economic development and geographically balanced growth, supported 
by electrification of rural communities, (ii) fiscal revenues from power exports, and (iii) industrial 
investments based on a reliable supply of electricity.  
 
9. Because rural electrification helps to improve the quality of life for households in rural 
areas and reduces poverty, it has been a high government priority since 1988. In 2008, the 
government advanced the target of universal household electrification in the country from 2020 
to 2013. The government strategy has been to use a mix of renewable energy—including large 
hydropower plants, micro hydro stations, and solar energy—to electrify rural areas. While rural 
electrification is aimed at households within a reasonable distance of the power supply point, 
solar home systems are used for remote households where connection to the grid is not 
economically viable. 
 
10. The governments of Bhutan and India signed their memorandum of understanding for 
mutual cooperation to increase Bhutan’s power exports across their border. The agreement 
includes plans to add 10,000 MW to Bhutan’s hydropower generation capacity through 10 large 
projects under financing from the government of India and through joint ventures with India’s public 
sector enterprises. These export-oriented projects will sustain Bhutan’s economic growth and are a 
development priority. To accelerate hydropower development on a sustainable basis, Bhutan has 
also established a policy and institutional framework for private participation through such 
vehicles as PPPs and independent power producer agreements. The government issued to 
Sustainable Hydropower Development Policy in July 2008 to support this effort.6 The policy 
outlines the project structure, fiscal incentives, and bidding process. DHPS is considering 
improvements in power trading functions and mechanisms to maximize the benefits and 
efficiency of increased power exports.  
 
11. The government issued the Alternative Renewable Energy Policy in February 2013 in 
recognition of the country’s ongoing inability to meet peak power demand in the dry season and 
its almost total dependence on hydropower to generate electricity. This policy aims to diversify 
the energy resource mix to enhance long-term energy security, reduce the need for fossil fuel 
imports, reduce greenhouse gas emissions, and stimulate social and economic development 
through efficient renewable energy interventions and private sector participation. To improve 
efficiency in energy consumption, an energy conservation policy is also being considered.  
    

                                                 
5
  The burning of straw and fuelwood emits large amounts of carbon dioxide and other toxic gases. Consumption of 

fuelwood in Bhutan is about 1.2 tons per capita per year, twice that of Nepal and the highest in the world.  
6
  The main objectives of the policy are to (i) promote public, private, and foreign investments to accelerate 

development of hydropower generation in a competitive manner, (ii) maximize benefits from hydropower generation 
for socioeconomic development of the country, (iii) assure energy security for domestic demand and overall 
development of the sector, (iv) establish a renewable energy fund for the sector development and operational 
sustainability, and (v) protect and sustain the environment. 
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3. ADB Sector Experience and Assistance Program 
 
12. ADB’s current assistance program for Bhutan’s energy sector has three complementary 
approaches of (i) encouraging policy, institutional, and legal reforms to improve the commercial 
orientation and financial performance of power sector entities; (ii) providing financial assistance 
to expand the electricity distribution network to rural communities; and (iii) mobilizing investments 
for hydropower development through PPPs. 
 
13. Policy, institutional, and legal reforms. Through institutional strengthening and 
capacity building programs, ADB has supported the preparation of the government’s sector 
policies and strategies, with emphasis on energy sector restructuring, regulatory reforms, and 
support for public sector utilities to improve commercial orientation and cost recovery. ADB 
technical assistance (TA) has been highly effective in helping transform a government power 
department into profitable utilities and an independent regulator and in supporting the use of 
state-of-the-art utility management practices. 
 
14. Rural electrification. ADB has supported rural electrification through a series of project 
operations that have financed a significant proportion of household electrification since 1995. 
Each financing operation was designed to expand the electricity grid to more remote areas of the 
country. This assistance has been properly sequenced to maintained continuity and has taken 
into account lessons learned from previous operations. The four completed ADB-financed rural 
electrification projects, together with one still ongoing, constitute a major contribution to the 
government’s 100% electrification target and, once all are completed, will have collectively 
electrified more than 37,000 households, or 43% of the rural households in Bhutan.  
 
15. Hydropower export development. Since 2006, ADB has increased its support for 
hydropower and renewable energy development in Bhutan. This has been aimed at helping 
economic growth and mitigating climate change by helping reduce greenhouse gas emissions at 
the subregional level through increased clean hydropower exports to India, where most 
electricity is generated with fossil fuels. ADB has helped formulate policies for attracting 
investments to the hydropower sector in a sustainable manner. The Green Power Development 
Project approved in 2008 supported a PPP transaction through an innovative financing 
mechanism for the Dagachhu hydropower development (para. 4). Based on ongoing project 
preparatory TA and other TA programs, ADB will continue to support subsequent PPP 
transactions, region-wide power trading, and technical and knowledge transfer.    
 
16. Renewable energy development. ADB has also been supporting renewable energy 
development of solar, wind, biogas, and small and mini-hydropower projects and the deployment 
of cost-effective technologies and development business models. In 2010, ADB’s Rural 
Renewable Energy Development Project helped initiate pilot projects for wind power and biogas 
and sustainable institutional arrangements for off-grid solar home systems.   
 
17. Way forward. To align the sector’s development priorities for the future, ADB intends to 
focus on three main areas: (i) hydropower generation and trading, (ii) transmission, and (iii) 
renewable energy and energy efficiency. Bhutan’s hydropower and transmission network will be 
in a strategic position for power trading to enhance regional cooperation and integration with 
neighboring countries. Renewable energy such as grid-connected power from solar, wind, and 
biomass can be used domestically or exported through international grid networks in the future.7 
To help reduce poverty in the country, the use of biogas energy by rural farmers can be scaled 

                                                 
7
  It would be feasible for future renewable energy projects of this type to make use of feed-in tariffs available in India. 
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up after assuring success of an ongoing pilot biogas program.  
 
 

Problem Tree for the Power Sector 
 

 
 
ADB = Asian Development Bank, CDM = Clean Development Mechanism, JICA = Japan International Cooperation 
Agency, T&D = transmission and distribution. 
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 Table 2: Sector Results Framework (Energy, 2013–2020) 
Country Sector Outcome Country Sector Outputs ADB Sector Operations 

Outcomes with 
ADB 

Contributions 

Indicators with 
Targets and 
Baselines 

Outputs with ADB 
Contributions 

Indicators with 
Incremental Targets 

(baselines zero) 

Planned and Ongoing ADB 
Interventions 

Main Outputs Expected 
from ADB Contributions 

Increased energy 
access for rural 
households 
 
 
 
Accelerated large 
hydropower 
development and 
power export 
 
 
 
 
Increased 
alternative 
renewable 
energy 
development  
 
 
 
 
 

100% rural 
electrification 
achieved by 2015 
(2012 baseline: 
89%) 
 
Additional 10,000 
MW of hydropower 
plants capacity 
constructed by 
2020  
(2010 baseline: 
1,488 MW) 
 
Additional 25 MW 
of alternative 
renewable energy 
developed by 2020 
(2009 baseline: 
0.01 MW) 
 
 

Coverage in distribution 
and connections to rural 
households expanded 
 
Installation of solar home 
systems in off-grid rural 
villages increased 
 
More village technicians to 
support community-based 
management of rural 
electrification provided 
(including employment of 
more women village 
technicians)   
 
Investment in large 
hydropower development 
Increased 
 
More public–private 
partnerships created for 
hydropower export 
development 
 
Inventories of renewable 
energy generation such as 
wind, solar, and micro or 
mini hydropower 
development sites 
increased 
 
Private sector participates 
in alternative renewable 
energy development 
 
Institutional systems of 
utilities modernized 

Grid connections for 8,500 
rural households added by 
2015 
 
Additional 1,896 solar home 
systems installed in off-grid 
rural villages by 2015 
 
Electricity access increased 
to 100% of households by 
2015 
 
16,000 biogas plants 
installed by 2020 
 
25 MW of alternative 
renewable energy 
generation sourced from 
wind, solar, mini or micro 
hydropower, and biomass 
installed by 2020 
 
120 village technicians 
deployed by 2015 (40% of 
them women)  
 
Plants with 10,000 MW of 
hydropower capacity 
developed by 2020, mainly 
for power exports  
  
 

 

Planned key activity areas 

Rules and regulations, inventory 
plan for renewable energy 
development 
 
Cross-border projects 
(transmission/hydropower) 
 
 
IPP bid process 
 

 
Renewable energy master 
plan formulated 
 
 
Transmission/hydropower 
project prepared for power 
export 
 
Prefeasibility studies 
conducted 

Pipeline projects 

Hydropower export project based 
on PPP  

 
Medium-size Nikachhu 
hydropower plant 
implemented for power export 

Ongoing projects 

(i) Green Power Development 
Project (loans and grants):  
- On-grid rural electrification  
 
- Off-grid solar rural electrification  
  
 
- Large hydropower generation  
 
(ii) Rural Renewable Energy 
Development Project (grant):  
- On-grid rural electrification;  
 
 
- Off-grid solar rural electrification;  
 
 
- Wind power generation mills 
 and  
 
- Biogas plants 

 
 
 
Around 9,000 new households 
electrified  
119 public facilities electrified 
(e.g., clinics, schools, and 
community facilities) 
126 MW of hydropower 
operational 
 
 
5,075 new households 
connected to on-grid 
extension 
1,896 new solar home 
systems installed and 2,500 
existing ones rehabilitated 
360 kW of wind power 
generation plant installed 
 
1,600 biogas plants installed 

ADB = Asian Development Bank, IPP = independent power producer, MW = megawatt, kW = kilowatt, PPP = public–private partnership.  
Sources: Asian Development Bank and government agencies. 


