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SECTOR ASSESSMENT (SUMMARY): ENERGY1 
 

A. Sector Road Map 
 
 1. Sector Performance, Problems, and Opportunities 
 
1. Since 2004, the exploitation of offshore oil and gas reserves has dominated economic 
activity in Timor-Leste. Petroleum revenue has on average provided a third of gross domestic 
product and financed 90% of the budget. Petroleum revenue mainly comprises taxes and royalties 
on production from the offshore Bayu-Undan field, which produces three petroleum products: 
condensate, liquefied petroleum gas, and natural gas. Oil and gas production decreased from 41 
million barrels of oil equivalent in 2017 to 38 million barrels in 2018.2 This revenue has been 
critical for post-independence economic stability and financing of infrastructure investments.3 
With petroleum revenue expected to decline by 2023, the government must slow the pace of 
withdrawals from the petroleum fund and expedite industry, trade, tourism, and economic and 
social development in rural and urban areas alike.4 
 
2. Timor-Leste is presently a lower middle-income economy but aims on becoming a middle-
income country by 2030. The Government’s Strategic Development Plan (SDP) 2011-2030, 
released in June 2011, articulates a vision for using petroleum wealth to develop the economy, 
create jobs, and alleviate poverty, including investments in the power sector. 5  There is no 
comprehensive national energy policy to guide the development of the overall energy sector. The 
current power sector development plan focuses on improving power supply reliability and 
universal access to electricity as stated in the SDP 2011-2030. 
 
3. Electricity Sector Governance. Electricidade de Timor-Leste (EDTL) is a vertically 
integrated power utility responsible for power generation, transmission, and distribution. From   
1 January 2021, EDTL ceased being a department in the Ministry of Public Works when Enterprise 
Law No. 29 established EDTL as a state-owned enterprise (SOE). The law was approved by the 
Council of Ministers on 11 March 2020 and promulgated by the President on 22 July 2020. The 
MPW is the shareholding ministry of EDTL and the Executive Committee and Board of EDTL 
report to Minister of MPW. The National Authority for Electricity (NAE) was established on 25 
September 2020, based on Decree Law No. 40/2020. The NAE is responsible for the regulation 
of the electricity sector and is headed by an Executive Director who reports to the Minister, MPW.    
 
4. EDTL has made significant progress since 2002 in improving the reliability of electricity 
supply and extending access to the grid. However, much more is needed to (i) improve reliability 
and quality of power supply; and (ii) achieve 100% electrification, with more than 67 villages and 
23 hamlets in remote areas or about 20% of the population still without access to grid electricity. 
Extending the grid to these areas is not economically viable, as electricity loads from the 
households are low and do not warrant grid extensions. Alternative power supply solutions to be 
considered are solar home systems (SHSs) or hybrid mini grids. Since 2008, the government has 
invested more than $1 billion in EDTL to replace old, inefficient, and isolated diesel power 

 
1  This summary is based on Asian Development Bank (ADB). 2015. Technical Assistance Completion Report: 

Strengthening Major Public Investments in Timor-Leste. Manila; and ADB. 2016. Technical Assistance to Democratic 
Republic of Timor-Leste on Electricity System Strengthening and Sustainability Program. Manila. 

2 Multi-stakeholders Working Group. 2018. EITI Timor-Leste 2018 Reconciliation Report. Oslo. 
3 World Bank. 2020. Timor-Leste Economic Report, April 2020: A Nation Under Pressure. Washington, DC. 
4 Government of Timor-Leste. 2018. Program of the Eighth Constitutional Government. Dili. 
5 Government of Timor-Leste. 2011. Timor-Leste Strategic Development Plan, 2011–2030. Dili. 
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https://www.adb.org/projects/49177-001/main#project-documents
https://www.adb.org/projects/49177-001/main#project-documents
https://eiti.org/files/documents/tl-eiti_report_fy2018.pdf


2 

 

 

generation plants and built large diesel power plants to meet the country’s needs. 6  The 
government has created a single transmission and distribution backbone consisting of 603.42 
circuit kilometers (cct-kms) of 150-kilovolt (kV) transmission lines and more than 2,500 cct-kms 
of 20 kV distribution lines system covering 15,000 square kilometers and serving more than 
200,000 consumers.  
 
5. Electricity demand is growing at an annual average of 4.5% as new consumers connect 
to the grid. In 2019, 1,897 new single-phase consumers and 99 three-phase commercial 
consumers were connected, and 15 special transformers were installed for industrial consumers. 
In 2020, power demand dropped by 6% on account of the coronavirus disease (COVID-19) 
pandemic. 
 
6. Government investments improved electric grid coverage from 21% in 2003 to about 80% 
in 2020. Total installed generation capacity is 303.5 megawatts (MW), but the available generating 
capacity is 276 MW as the 27.50 MW Camoro diesel power plant is not in operation.7 Additional 
capacity to meet increasing demand will not be required until 2030. Peak load increased from 73 
MW in July 2019 to 90 MW in March 2021. Electricity supply continues to face substantial 
challenges, especially in the distribution system, which puts these accomplishments at risk. 
 
7. The price of diesel-fueled electricity generation in Timor-Leste is estimated at $0.42/kWh. 
The government’s diesel import bill increased from $40.8 million in 2017 to a budgeted amount of 
$109.0 million in 2020. The 2021 EDTL budget is $148 million, of which 80% is for diesel fuel. 
This increase in fuel cost reflects higher price per unit and rising demand as more consumers 
connect to the grid. Electricity domestic demand is expected to increase with the government’s 
electricity access program, and planned industrial growth from a cement plant in Bacau requiring 
10 MW in 2022, Tibar Bay Port development requiring 9 MW in 2022 and 20 MW in 2029, Pelican 
Bay Resort requiring 1–2 MW during construction and 20 MW in 2025, and the development of 
liquefied natural gas (LNG) facilities in Tasi Mane requiring 20 MW in 2026.  
 
8. Roughly 60% of electricity generated is not billed for lack of prepaid meters and faulty 
electromechanical meters. The installation of prepaid meters has not kept pace with new 
connections. Technical losses are high at about 35%, or 15% in transmission and 20% in 
distribution. While the 150 kV transmission lines and substations are under an operation and 
maintenance (O&M) contract with China Nuclear Industry 22nd Construction Co. Ltd., the 
company has made no attempt to reduce transmission losses. Substantial investments are 
needed in the 20 kV distribution lines and lower voltages.8 
 
9. The government’s Strategic Development Plan, 2011–2030 targeted 100% electrification 
by 2015 but did not achieve it. To reach it, investment in the distribution network needs to be 
continuous. The existing distribution network needs investment to modernize, replace aging 
distribution transformers and install distribution transformer meters, and protect 20 kV lines, 
especially in Dili, where the network is old and tripping causes frequent service interruption. 
 

 
6 These isolated diesel generation sets range from 1.0 megawatts (MW) to 1.8 MW but have not been maintained for 

some years and are not in operation.  
7  The Hera Power Plant is 119.5 MW, with seven units of 17.076 MW each, and the Betano Power Plant is 136.6 MW, 

with eight units of 17.076 MW each, Ocussi-Ambeno with 17.3 MW (four units of Wartsila 34DF engines), and Atauro 
Island with 2.6 MW. 

8 The O&M contract for 150 kV transmission lines and substations will expire in July 2021 and the government will put 
the tender out for rebidding in early 2021.  
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10. The government recognizes that sustainable power depends on EDTL starting to operate 
commercially. The government subsidizes roughly 85% of EDTL operating expenses, at a cost of 
more than $100 million per year. Subsidies will increase unless technical and commercial losses 
are reduced and high generation costs are lowered through fuel switching. The government 
recognizes that the solution may lie in institutional, legal, and regulatory changes. As EDTL is 
now an SOE, it can improve its systems and operate commercially. It will have to invest in 
technical skills capacity and business systems and processes to operate efficiently under 
operational and developmental challenges. Its newly established board of directors and executive 
committee have begun to transform EDTL into a utility that can stand on its own. The board has 
started preparing clear job descriptions for the business departments that will be established in 
the new EDTL, with new staff recruited to fill vacancies.  
 
11. Two power plants—the 119.5 MW Hera Diesel Power Plant and the 136.6 MW Betano 
Diesel Power Plant—supply all of mainland Timor-Leste’s electricity needs. Both plants can run 
on heavy fuel oil or natural gas but need some modifications. Converting the Wärtsilä diesel power 
plants to run on natural gas is possible. As natural gas prices in Asia are extremely low at $4.0 
per million metric British thermal units because of high availability, conversion from diesel would 
be the best solution in the short to medium term. The use of small LNG tankers to fuel Hera and 
Betano is viable and has been adopted in Indonesia, Europe, and Africa. However, a detailed 
technical feasibility study on conversion and constructing LNG facilities will have to be undertaken 
before any investment decision. The government is expected to issue a tender for the feasibility 
study in 2021. 
 
12. In September 2007, the government awarded a 5-year EDTL management contract to a 
Canadian firm. The contract replaced the 4-year management contract with Companhia de 
Electricidade de Macau, which did not leave EDTL and its operations in any better shape than 
when it took over operations. No new EDTL operation management contract has been awarded 
since 2012, but an O&M contract to operate diesel power plants was first awarded to Wärtsilä in 
2012 and renewed in 2017. In 2015, EDTL awarded an O&M contract to manage the 150 kV 
transmission lines and 150 kV/20 kV substations to China Nuclear Industry 22nd Construction Co. 
The O&M contract for the 150 kV transmission will be tendered again in 2021.  
 
13. Weaknesses in the power sector are (i) a lack of technical capacity in EDTL, (ii) high costs 
of diesel-fueled generation, (iii) lack of investment to improve the distribution network, (iv) high 
technical and commercial losses in the distribution network, and (v) the need for subsidies to 
ensure affordable electricity. The problems follow from the decision to go with diesel-fueled 
generation and the lack of customer metering, enforcement against illegal connections, or a 
regulatory framework for power.  
 
14. The government plans to rehabilitate the distribution system at 20 kV and below with Asian 
Development Bank (ADB) assistance in 2021. Power outages persist despite an abundance of 
new generation capacity and a new transmission system, largely reflecting poor maintenance of 
the low-voltage network and the need to upgrade the distribution transformers. Further 
investments are needed to extend the low-voltage network as about 20% of households still have 
no grid electricity, especially in remote areas. Clear solutions are needed to provide access to 
electricity, through either micro grids or SHSs, which would require households to take greater 
ownership of the systems. Microfinance and capacity building must be linked to electricity access 
in rural areas so that households can earn because electricity allows them to process 
commodities.  
 
15. Revenue collected by EDTL is well below its cost of service. The gap is caused by 
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technical and commercial losses, the latter partly because of lack of electricity metering 
infrastructure. Some of the unmetered consumption is theft, especially in Dili, but a large portion 
of it is a result of the government policy to provide electricity connections without meters outside 
Dili. EDTL has begun spot checks of residences and business establishment to ensure they have 
proper meters and have not circumvented them. Those found to have stolen electricity have had 
their power cut and been made to pay heavy fines before reconnection. 
 
16. Under-collection of invoices. Prepaid meters are installed in Dili to improve collection 
efficiency, and payment discipline is improving. However, 65,000 customers in the capital and 
beyond still do not have meters or a local payment office, and collection outside Dili remains 
exceedingly low. 
 
17. Low consumer tariffs. EDTL’s operating cost is estimated at $0.42/kilowatt-hour (kWh), 
but tariffs are well below this.9 Residential tariffs are structured as increasing blocks, with a lifeline 
tariff of $0.05/kWh for the first 20 kWh of consumption and $0.12/kWh for consumption above 20 
kWh. 10  Commercial consumers pay $0.19/kWh and industrial consumers $0.24/kWh. All 
consumers thus receive subsidized electricity. Charging everyone the real cost of generation is 
not advisable at this stage as it would cause serious social disruption and affect economic 
development. The government is looking at options to reduce costs by adopting solar PV 
generation, converting diesel power plants to operate on natural gas, and developing hydropower 
projects. The plans will take 2–5 years to realize. In the meantime, EDTL will have to manage 
with high generation costs but can take measures to improve efficiency and reduce technical 
losses. 
 
18. The gap between EDTL revenue and operating cost is bridged through direct budget 
support from the government. The government can substantially reduce the budget support 
required for EDTL by reducing system losses and revising electricity tariffs to improve cost 
recovery. An effective loss-reduction program would save the government $260 million by 2030.  
 
19. Timor-Leste has substantial renewable energy potential. Pre-feasibility studies indicate 
potential for about 450 MW, but current capacity is only 1.09 MW, mostly solar and some small 
hydropower generators. Micro hydro systems have been installed in remote areas, but poor 
maintenance has rendered most of them unfunctional. Renewable options include the following: 
  

(i) Wind power. Estimated wind potential is 55 MW in seven locations: Aileu, Bacau, 
Bobonaro 1, Bobonaro 2, Laleia, Lariguto 1, and Lariguto 2. Selecting only wind sites 
close to 150 kV transmission lines—and therefore setting aside Aileu and Laleia—the 
potential is 30 MW. 

(ii) Solar power. Average daily horizontal irradiance is about 6 kWh per square meter. 
The government provides through EDTL SHSs to remote areas to which the grid is 
unlikely to extend in next 5–10 years. About $1 million is budgeted in 2020–2021 for 
rural SHSs. The government is considering installing a 100 MW solar PV plant by 2023.  

(iii) Hydropower. Assistance through a Norwegian grant identified 14 economically viable 
hydropower projects, which can be viable in the dry season as well as the wet if 
designed with adequate storage capacity. Four sites now have completed feasibility 
studies, their generation potential ranging from 1.5 MW to 50.0 MW. 
 
 

 
9 Tetra Tech. 2018. Electricity System Strengthening and Sustainability Program. California.   
10 Electricity tariffs are set in accordance with the Ministry of Public Works, Transport, and Communications Ministerial 

Diploma No. 1/2017 of 4 January, Connection Tariffs and Electrical Energy Participation Fees. 
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2. Government’s Sector Strategy 
 

20. The government views the power sector as pivotal to economic development and poverty 
reduction and has incorporated it into all three national development plans since 2002: National 
Development Plan, 2002–2020; Strategic Development Plan, 2011–2030; and Program of the 
Fifth Constitutional Government, 2012–2017. All set ambitious targets for providing universal 
electricity service and increasing generation from renewable sources. Legislation passed in 2003 
established the basis for the national electricity system, including principles of investment 
planning; ownership structure; private sector participation; and sector regulation, including tariffs. 
Subsequent legislation in 2006 refined tariff policy, establishing penalties for nonpayment, 
procedures for service termination and reconnection, and criminal sanctions for theft of power. 
Legislation adopted in 2010 established the current multitier power tariff structure while explicitly 
mandating that tariffs reflect the true cost of service. The government has yet to fully implement 
these key provisions for a variety of reasons and recognizes that full cost recovery is not yet 
practical. Efforts are being made to reduce generation costs through fuel switching. 
 
B. Major Development Partners: Strategic Foci and Key Activities 

 
21. ADB, the Japan International Cooperation Agency, and the World Bank are the 
government’s principal development partners for energy. The United Nations Development 
Programme has supported the government’s development of a policy on renewable energy and 
of pilot solar PV pumping systems in off-grid areas. The development partners have used 
technical assistance (TA) grants to help improve power infrastructure, regulations, and capacity 
in the energy sector, but not project loans. Close coordination with development partners will 
support new projects to fill gaps and/or complement ongoing projects. The program 
implementation strategy features continuing dialogue between the government and development 
partners to strengthen the energy sector and contribute to medium-term development goals that 
promote inclusive growth. 
 

Major Development Partners  

Development 
Partner Project Name Duration 

Amount 
($ 

million) 

ADB TA 7712-TIM: Strengthening Major Public Investments—Energy 
Sector Analysis, Policy Framework, and Public–Private Partnerships 

2014 0.25 

 TA 9075-TIM: Electricity System Strengthening and Sustainability 
Program 

2017–2018 1.00 

 Senior power utility advisor support to EDTL 2019 0.15 
 TA 9802-TIM: Energy System Strengthening and Sustainability 

Project  
2019–2021 0.85 

 TA 9932-TIM: Implementing Reforms for Growth and Competitiveness 2020 0.33a 

 Grant 8181-TIM(TF): Emergency Infrastructure Rehabilitation Project 
Phase I 

2000 29.80 

 Power Sector Development Plan 2003 0.30 
 Rural Electrification Project Preparation 2005 0.70 
JICA Project Rehabilitation of Power Distribution Networks in Dili (grant) 2003–2005 2.26 
 Project for Rehabilitation of Power Supply in Dili (grant) 2004–2006 5.00b 
 Introduction of Solar Energy for Electricity Generation (250 kW)   2010-2014 NA 
 Project for Introduction of Clean Energy by Solar Electricity Generation 

System  
2010–2014 4.73c 

Norway Developing Timor-Leste Power Sector 2002–2007 9.20d 

UNDP Draft Renewable Energy Law  2016–2018 0.10 
 Accelerating Clean Energy Access to Reduce Inequality 2018–2022 3.00 

World Bank Timor-Leste Petroleum TA  2002–2003 0.23 

Second Timor-Leste Petroleum TA  2003–2006 1.28 

Power Sector Institutional Framework 2000-2001 1.00 



6 

 

 

Development 
Partner Project Name Duration 

Amount 
($ 

million) 

Second Timor-Leste Petroleum TA 2003–2006 1.28 
 Rural Electrification Standards Study (ESMAP) 2003 0.15 
 Power Sector Priority Investment 2004–2008 1.39 
 Lightbulb Replacement Program (ESMAP) 2005 0.20 
 Energy Services Delivery (Districts and Sub-districts) 2007–2012 2.80 
 Gas Seep Harvesting Project 2007–2011 1.87 
 Timor-Leste Extractive Industries Transparency Initiative 

Implementation 
2009–2011 0.23 

ADB = Asian Development Bank, EDTL = Electricidade de Timor-Leste, JICA = Japan International Cooperation 
Agency, TA = technical assistance, UNDP = United Nations Development Programme. 
a ADB TA supports both electric power and water supply, but the amount indicated here is for power only.   
b JICA provided grant financing of ¥525 million.  
c JICA provided grant financing of ¥500 million.  
d Norway provided financing of NKr79.5 million. 
Source: Asian Development Bank. 

 
C. Institutional Arrangements and Processes for Development Coordination  
 
22. During project processing, ADB coordinated with Australia, the Japan International 
Cooperation Agency, the United Nations Development Programme, the United States Agency for 
International Development, and the World Bank to ensure that activities under the Power 
Distribution Modernization Project did not duplicate the planned or ongoing efforts of other 
development partners. EDTL is preparing its business plan for 2021–2025 with ADB support and 
will identify areas where other development partners can provide support. This business plan 
reflects EDTL’s new status as an SOE and identifies critical areas demanding EDTL attention—
power system planning, load forecasting, preparation of power development master plans, 
establishment of technical standards and grid codes, setting of electricity tariffs, financial 
management, procurement, and others—to operate as a power utility able to ensure reliable 
power supply with lower operating costs. EDTL aims to present this business plan to development 
partners in 2021. ADB is well placed to coordinate with development partners in this regard, as it 
has been meeting with them on the Timor-Leste energy sector since early 2019. 
 
D. ADB Experience and Assistance Program 
 
23. ADB assistance has been through TA grants to the government. The proposed loan to 
EDTL for the Power Distribution Modernization Project will be the first to the energy sector. 
Ongoing knowledge and support TA will strengthen the capacity of EDTL to support its transition 
to an efficient and transparent SOE, establish power system planning and load forecasting 
systems, develop technical standards and grid codes for the energy sector, improve financial 
systems, and acquire the technical capacity to effectively manage the energy sector.11 The TA 
will afford opportunities for development partner coordination to plan targeted interventions. 

 
11 ADB. 2019. Technical Assistance to the Democratic Republic of Timor-Leste for Timor-Leste: Implementing Reforms 

for Growth and Competitiveness. Manila. 
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Problem Tree for Energy (Power Sector) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: Parts related to the project are shaded.  
Source: Asian Development Bank. 
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