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Power

Sector Status

In 1998, the power sector in Timor-Leste comprised 60 power stations with a total
operable capacity estimated at about 26.5 MW. Slightly more than half of the operable
capacity (14.7 MW) was located in the two power stations serving Dili. In this context, the
rural electricity system at district and subdistrict level included some 58 stations as small
as 25 kW and on average only about 250 kW. Total gross generation in 1998 was reportedly
77 GWh, total electricity sales were 68 GWh, and total connected customers in all power
centers numbered about 43,000, of which over 90% were residential, accounting for over
60% of energy sales. The transmission system consisted of some 700 km of 20 kilovolt line
and the distribution system of another 700 km of line of 230/400 volt capacity.

During the postreferendum violence much of the rural electricity system was
destroyed. Buildings were burnt or made nonusable. Diesel generators were damaged
beyond repair or removed. Control panels, wiring and fuel systems were destroyed.
Auxiliary items such as batteries and starter motors were removed. Transformers were
drained of insulating fluid and exposed to corrosion. Computer and communications
equipment, customer records, design drawings and other data were destroyed. Manage-
ment and technical staff, principally Indonesian, left Timor-Leste.

The physical damage to generation and distribution plant in Dili and the larger
district centers was relatively light, which enabled restoration of these facilities to
proceed quickly under immediate bilateral assistance from the UK Department for
International Development (DFID). In total, approximately 85% of power capacity was
restored. With this support and UN resources, the United Nations Transitional Author-
ity of East Timor (UNTAET) created a rudimentary utility organization to organize power
restoration efforts throughout the country, under the leadership of expatriate managers.
In addition to on-the-job training in operation and maintenance of the generation
system funded from the national power utility of Portugal, Electricidade de Portugal
(EDP), UNTAET financed the costs of mechanical and electrical engineering assistance.
This is now continued through long-term advisors funded under the 100 UN positions.
In addition, the Asian Development Bank (ADB) prepared a detailed tariff review that
provided the basis for the initial metering and billing program.

When the violence was ended in 1999, the World Bank-coordinated Joint
Assessment Mission identified priority reconstruction activities to restore the electricity
systems. The objective of rehabilitating the power infrastructure was to reestablish
power supply in Timor-Leste to

• enable recommencing of economic lives,
• improve humanitarian conditions, and
• facilitate peace and security.
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The focus of restoration work was on the resumption of basic services, with
substantial restoration of supply in Dili and reestablishment of a basic level of supply
in some district and subdistrict systems. In addition to the support under the Trust
Fund for East Timor (TFET), the principal donors in the power sector from 1999 to
2001 were Portugal, and Japan. The Portuguese and Japanese projects were
administered by the United Nations Office for Project Services (UNOPS), with the United
Nations Development Programme (UNDP) as the Executing Agency. TFET funding to
the power sector was administered by ADB through the Grant No. 8181-ETM:
Emergency Infrastructure Restoration Project (EIRP).

Development Interventions

In addition to the ADB-administered TFET projects, several bilateral donors
provided support to the sector:

• In 1999 and early 2000, the GoIn 1999 and early 2000, the GoIn 1999 and early 2000, the GoIn 1999 and early 2000, the GoIn 1999 and early 2000, the Government of the United Kingdomvernment of the United Kingdomvernment of the United Kingdomvernment of the United Kingdomvernment of the United Kingdom
provided urgent assistance in the immediate aftermath of the violence to return
21 of the 57 power stations to an operational condition by early 2000.

• In 1999, the GoIn 1999, the GoIn 1999, the GoIn 1999, the GoIn 1999, the Government of Avernment of Avernment of Avernment of Avernment of Australiaustraliaustraliaustraliaustralia provided 4 months of specialist
expertise in mechanical and electrical engineering to the Comoro power station
in Dili.

• In 2000 and 2001, the GoIn 2000 and 2001, the GoIn 2000 and 2001, the GoIn 2000 and 2001, the GoIn 2000 and 2001, the Government of Portugalvernment of Portugalvernment of Portugalvernment of Portugalvernment of Portugal rehabilitated power
stations in 4 subdistricts and established the first billing system that relied on
Lisbon-based generation of electricity invoices.

• From 2000 to 2002, the TFETFrom 2000 to 2002, the TFETFrom 2000 to 2002, the TFETFrom 2000 to 2002, the TFETFrom 2000 to 2002, the TFET- funded EIRP- funded EIRP- funded EIRP- funded EIRP- funded EIRP was involved in rehabilitating
14 rural power stations including 12 subdistrict stations and 2 district stations
(Gleno, Ainaro). These were implemented together with community
participation program in collaboration with UNDP that assisted the commu-
nities to arrange payment for fuel and consummables (including routine spare
parts) for the rehabilitated subdistrict stations.

• In 2001, ADB In 2001, ADB In 2001, ADB In 2001, ADB In 2001, ADB approved     TA 3748-TIM: Power Sector Development Project
that provides for preparation of a long-term power sector development plan
to minimize future capital and recurrent costs and maximize the economic
and social benefits of power development.

• In 2001 and 2002, the GoIn 2001 and 2002, the GoIn 2001 and 2002, the GoIn 2001 and 2002, the GoIn 2001 and 2002, the Government of Japanvernment of Japanvernment of Japanvernment of Japanvernment of Japan restored 13 subdistrict power
stations, with 7 of these awaiting for rehabilitation of the distribution systems
by the Government’s power service. Funding from the Government of Japan
has supported engine overhaul work in the Comoro power station and supplied
transformers and spare parts to the station.

• In 2002, the US Support Group for East TIn 2002, the US Support Group for East TIn 2002, the US Support Group for East TIn 2002, the US Support Group for East TIn 2002, the US Support Group for East Timor (USGET)imor (USGET)imor (USGET)imor (USGET)imor (USGET) undertook
generator repairs in Oecussi, Manatuto, Los Palos, and Baucau with assistance
from the EIRP in the form of spare parts.

• In 2002In 2002In 2002In 2002In 2002, the Go the Go the Go the Go the Government of Norwayvernment of Norwayvernment of Norwayvernment of Norwayvernment of Norway agreed to finance technical assistance
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for the development of hydrology data supporting identification of hydropower
potential.

• In 2002In 2002In 2002In 2002In 2002, the Go the Go the Go the Go the Government of Japanvernment of Japanvernment of Japanvernment of Japanvernment of Japan reviewed sector needs and indicated
interest in providing support, particularly to the Comoro station.

• In 2001In 2001In 2001In 2001In 2001, the EIRP provided technical assistance for designing the appropriate
management, financial control, and performance measurement systems and
for training local staff in the use of these systems.

1. EIRP Rural Power Restoration Component

Consistent and coordinated with the bilateral interventions, ADB mobilized
consultants in October 2000 under TFET to prepare detailed designs for 15 rural and
subdistrict power stations that had been either totally destroyed or severely
damaged. Security concerns in border areas delayed the program as well as caused
6 additional stations to be transferred from the Government of Japan program to
the TFET project.

Although the restoration assessment was completed in November 2000, budget
constraints and the sustainability concerns expressed by the Transitional Government
limited the EIRP to restoration of 12 subdistrict and 1 district station. A contract for
the project was awarded in February 2002. Physical completion of the rural power
restoration component is expected by April 2003.

The original design of the EIRP and the bilaterally-funded rural electricity projects
focused on generating capacity. Transmission and distribution networks were largely
intact after the events of 1999. These, however, became a target for vandalism, and
rehabilitation of the distribution systems subsequently became imperative. In April
2002, savings in other components of the EIRP were reallocated (Table 2.4) to extend
the scope of the rural electrification program to include

• rehabilitation and expansion of the medium and low voltage distribution lines
associated with the selected stations;

• rehabilitation of Gleno District Power Station by the addition of 3x300 kW
generators and 1x1250 kVA step-up power transformer and related equipment,
(Box 2.7) with transmission and distribution lines connecting villages to Ermera
and Letefoho subdistricts;

• increase in generating capacity from 1x50 kW to 1x100 kW for the unit in
Betano subdistrict power station;

• adding 1x100 kW containerized generating unit in Maubisse subdistrict power
station, with related instruments and equipment for parallel operation;

• training of two additional operators at national level; and
• supply of workshop tools and instruments.
This revision addressed the need to connect generating capacity to consumers

to ensure that the power restoration achieves its objectives, particularly that of poverty
reduction in the rural sector. Additional funds were allocated to rehabilitate and expand

February 2001-
April 2003

To restore 13
rural power
stations, EIRP
funded and ADB
administered a
civil works cum
equipment
contract

(Strolin  of Italy
contracted)

and availed of
the consulting
services of Valter
Galvan (Supervi-
sor), Carlos Nevis
(distribution
cabling), and
Pedro Soares
(community
engagement
program/counter-
part services).
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the medium and low voltage distribution lines associated with the project and to
establish the low voltage consumer connections from the original $0.46 million to
$1.6 million. Priority was given to provide residential connections, where technically
feasible, to

Box 2.7: Gleno District Power Station

Gleno is a district capital of Ermera District, an administrative center and market
place in the coffee growing area. In the violence

• station buildings were severely damaged;
• three generators were put out of use, of which two were beyond repair;
• wiring, control panels, and the like were destroyed;
• transformers were drained, riddled with bullets, and left open to the elements to make

them beyond repair;
• many of the transmission and distribution lines were removed.

The EIRP project rehabilitated the remaining 800 kW generator and installed necessary
new equipment, including a transformer.  Supply to the subdistricts of Ermera and Letefoho
were restored through 20 kV transmission lines. The generator, at present, supplies power
for 6 hours each evening. The rehabilitated system in Gleno was inaugurated by the Asian
Development Bank President, Tadao Chino, on 19 May 2002.

Table 2.4: EIRP Rural Power Restoration – Revised Scope

Rehabilitation
Intended of 20kV

No. Power Station District Capacity Installed Distribution Lines

1 Ainaro Ainaro 3x300 kW No

2 Gleno (V.O.1) Ermera 3x300 kW No

3 Balibo Bobonaro 1x50 kW No

4 Batugade Bobonaro 1x100 kW Yes

5 Betano (V.O.1) Manufahi 1x100 kW Yes

6 Bobonaro Bobonaro 1x50 kW Yes

7 Lequidoe Aileu 1x100 kW Yes

Letefoho (V.O.1) Ermera

8 Lolotoe Bobonaro 1x100 kW Yes

9 Manelima Manatuto 1x50 kW No

10 Maubisse VO.1) Ainaro 2x100 kW No

11 Nitibe (Baoknana) Oecussi 1x50 kW No

12 Oesilo (Bobometo) Oecussi 1x50 kW No

13 Passabe Oecussi 1x50 kW No

14 Turiscai Manufahi 1x50 kW No

Deleted
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 • increase the number of consumers/beneficiaries to increase benefits and to
increase the customer base and load factor of power stations to improve
sustainability, particularly for the three subdistrict power stations in Oecussi
(Baoknana, Bobometo, and Passabe) and Manelima;

• rehabilitate the distribution network associated with the Project to restore
supply to homes supplied in 1999 in Ainaro, Betano, Batugade, Balibo,
Lequidoe, Lolotoe, and Bobonaro.

The second priority was given to extension of the distribution system to supply
new consumers situated within a technically feasible distance from the medium voltage
network fed by the project. This will increase the number of customers and, thus, the
benefits and sustainability of power stations through a larger customer base and higher
load factor.

The impact of the rural power restoration program on the poor is likely to be
immediate once the restored subdistrict stations are commissioned to supply power.
The power station rehabilitation will restore electricity supply to areas that previously
had supply and that had developed social and economic uses for electricity that
benefited the poor; as a result, restored centers are likely to see relatively quick
resumption of business activity and job opportunities, as well as resumption of social
services that use electricity, such as education and health facilities. The project will
also connect households and villages that did not enjoy power supply in the past. It
will, thus, provide for long-term socioeconomic objectives of the power sector, includ-
ing poverty reduction. A rough number of rural household consumers of electricity
outside of Dili, prior to the violence of 1999, is estimated1  at a low of 6% and, due to
the violence, can be considered less. Given the pervasiveness and depth of poverty in
Timor-Leste, this indicates that the potential scope for electrification in Timor-Leste
to improve the quality of life in rural areas has scarcely been tapped. The greater
potential for assisting the recovery and long-term development of the Timor-Leste lies
in extending an economically justified level of electricity services to nonelectrified areas,
rather than simply restoring damaged power supplies to their previous condition.

The rehabilitation and expansion of the distribution system resulted in
connections for 2,421 existing consumers and 4,573 new households, and thus added
6,994 households to the rural electricity system (Table 2.5). This significantly increased
the number of beneficiaries and also the possibility of sustainable and affordable power
station operation through the increased customer base and load factor. However, more
than 2,000 additional households could be connected to the restored power supply if
additional resources were available.

1 Estimation: Number of residential customers connected to PLN’s supply systems, 1998: 38,000.
If virtually all households residing in Dili prior to the 1999 violence were connected to the electricity
supply, the number of residential Dili connections was [168,166 (Dili population in Dec 1997)¸
divided by 5 (approximate average household size, 1997)] = 33,633, or about 30,000, leaving
approximately 8,000 residential connections outside of Dili. [8,000 connections times the 1997
average household size of about 5] = 40,000 household consumers of electricity outside of Dili.
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Table 2.5: Phase 2 – Planned Expansion of Distribution Systems

Item Power Station Phase 2 – Planned Rehabilitation and Expansion Activities

1 Gleno - Rehabilitation of MV/LV distribution network and expansion of
LV network (urban area, Mangeiro, Poeana, Gombei, Laulala,
Falimano, Fatada, Matata, Colaco, Titibuti, etc.) to rehabilitate
approx. 519 existing consumers and to connect about 498 new
consumers;

- Extension of LV network to connect about 471 new consumers
located in the Suco of Poetete, Talimoro and Letefoho; and

- Completion of rehabilitation of pole mounted substations
(installation of new LV distribution panels) restored under the
urgent intervention for 20 May 2002 celebrations and LV con-
sumer home connections in Urlete Poho.

2 Balibo - Rehabilitation of existing section of MV distribution network
and pole mounted distribution substation Balibo urban area
and upgrading of the system to MV by installing one (1) 160 kVA
step-up power transformer, etc.; and

- Extension of the MV/LV network to connect about 24 new
consumers located in Suco Fatukakae.

3 Batugade Expansion of MV/LV network to connect new LV consumers and
increase sustainability, in the following Sucos/Aldeias:
- Batugade (Lotan, Cacu, Palaka, and Subalesu) to connect about

220 new  consumers;
- Betano (Loro, Lalica, Raifusa, Leoai, and Sesurai) to connect

about 355 new consumers;
- Bobonaro (to be evaluated);
- Lequidoe (Daulalan and Urupadan) to connect about 85 new

consumers; and
- Lolotoe (Oba Mape, Deodet/Oelaca, and Deodet/Boutal) to

connect about 159 new consumers.
4 Betano

5 Bobonaro

6 Lequidoe

7 Lolotoe
8 Maubisse - Expansion of LV connections to increase sustainability;

- Necessary upgrade of the existing obsolete LV distribution sys-
tem to MV/LV distribution network and installation of MV/LV
pole mounted distribution substations close to load centers
(Areas 1 to 6); and

- Expansion of LV network to connect approx. 1,438 new potential
consumers (to be evaluated).

9 Passabe - Upgrading of the distribution system from LV to MV/LV; and
- Implementation of pole mounted substations to supply about

194 new consumers located in Metak and Haemnanu.

10 Turiscai Expansion of LV network to connect more consumers (to be
evaluated).
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Access to electricity services can enhance the life of the poor in many ways:
• electric lighting extends the day for reading or work;
• refrigeration allows clinics to keep needed medicines and fresh food to be

stored without waste; and
• productivity and the quality and range of goods can be increased and lead to

poverty reduction from increased and higher value employment.
The power sector restoration program is contributing essentially to the quality

of life of the poor. In the medium term, the installation of capacity for generation
and distribution creates the opportunity for substantially greater poverty reduction
benefits. Realization of this potential requires development projects that will
increase the number of poor households connected to the system, increase the
hours of supply per day, and increase affordability through both lower unit costs
and quality of supply.

2. Community Participation Program

A community consultation joint task force comprised of the EIRP Project
Management Unit (PMU) and the UNDP OPS. In May 2001, the task force visited rural
communities in the western areas of Timor-Leste, all of which were affected by
subdistrict power station restoration programs. The objective of the task force was to
assess the priority of electricity, the ability to pay, the existing community leadership
structures, and extent to which community participation would be feasible for funding
recurrent power supply costs. Overall, the task force gained the strong impression
that communities (i) place high importance on electricity supply and (ii) recognize that
their direct involvement in operating, maintaining, and paying for the supply will be
required. All communities visited in the course of the survey accorded high priority to
electricity and demonstrated adequate local capacity and leadership to assume
responsibility for managing a village-based diesel power supply. The village
consultations continue to support the established village-based power committees to
administer collection of funds and determine the affordable operating hours for each case.

Table 2.5: Phase 2 – Planned Expansion of Distribution Systems (cont’d.)

Item Power Station Phase 2 – Planned Rehabilitation and Expansion Activities

11 Fatululik Rehabilitation of rural power station, associated MV/LV distribution
system, and consumer home connections.

12 Fatumean Rehabilitation of rural power stations, associated LV distribution
system, and consumer home connections.

13 Fohorem Rehabilitation of rural power station, associated low voltage
distribution system, and consumer connections

14 Tilomar Rehabilitation of rural power station, associated low voltage
distribution system, and consumer connections
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The affordable costs of supplying diesel-generated electricity to rural villagers,
as seen by the villagers, excludes capital cost, cost of major overhauls, and operator’s
wages, but includes fuel, lubrication and spare parts for ordinary maintenance providing
for 6 hours/day power supply calculated for the range of engine sizes (50–100 kW).
An example is given in Table 2.6 for a 50 kW generation unit that is capable of supplying
electricity to approximately 330 households. The example assumes that each household
has an average load of 144 watts equivalent to 4x36 watt fluorescent lamps, a
reasonable expectation of average domestic loads in the subdistricts, based on
interviews. Under a single-engine diesel power system, where all costs including fuel
are virtually fixed, the lowest cost per household, about $3.64/month, would be possible
under the maximum feasible number of connections for a 50 kW plant, or 330.

3. Institutional and Capacity Development

Efforts to build a sustainable power infrastructure and institutional frame-
work have been less successful. Though the generators at the Comoro power station
are being overhauled, power demand in Dili has outstripped available capacity.
Power demand in Dili accounts for 83% of the total. Hired generators produced
more than half of the electricity supplied in Dili in January 2002, and much of the
distribution system is overloaded, weak, inefficient, and prone to breakdown. While
work is underway to restore power stations in about 30 rural villages, the larger
district stations outside of Dili have not been upgraded and power supply is
intermittent.

Institutional responsibility for the sector rests with the Electricidade de Timor-
Leste (EDTL)—a government department within the Ministry of Communications,
Transport and Public Works responsible for power generation, distribution, and financial
management of the sector. Failed efforts to build management capacity and
self-sufficiency, including under the EIRP, have left EDTL financially insolvent and unable
to sustain operations with present resources. EDTL lacks trained staff to carry out
critical supervisory functions. In Dili, though the majority of electricity consumers are
receiving bills under a tariff introduced in August 2001, revenue collections have reached
only about 30% of the sector’s recurrent costs. All funds available to EDTL are expended
on fuel and wages. The sector requires a significant subsidy from the budget that
remains largely donor-funded.

Prior to 1999, the power system was operated by a branch of the Indonesian
national power utility, PLN, under an area manager in Bali. All customers were metered
and billed for power consumption under the PLN administration, but at a highly
subsidized rate. Tariff for households during the Indonesian times included a significant
cost-side subsidy as fuel supply to the sector was subsidized by the Indonesian
Government, and a cross-subsidy among consumer groups financed a lifeline subsidy
for low-level household consumption. Table 2.7 presents the all-inclusive Indonesian
tariffs charged to a residential consumer:
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Table 2.6: Calculation of Electricity Costs to Communities under
Diesel Electrification in Subdistrict Power Stations
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Box 2.8: Utility Development and Financial Management System
KPMG Contract Under EIRP (cont’d.)

• Billing system software developed and
installed as the permanent billing system.

• Accounting system software selected and
installed (software, MYOB, is inexpensive
but inadequate for the sector).

• Specifications provided of the computer
equipment required to operate the billing
and accounting systems.

• A human resource development (HRD) plan
prepared; staff technical competencies
assessed; and a training strategy proposed.

• An extensive set of recommended Key
Performance Indicators for EDTL prepared.

• Assessment of consumers’ ability and
willingness to pay for electricity.

• Purchase and installation of new
computer equipment for the billing and
accounting systems.

• Arrangements for implementing the
proposed HRD plan.

• Release of all software programming
codes to allow modifications in account-
ing system.

• Preparation of draft final report.

An analysis of the financial implications of the postproject results was carried out
using two complementary approaches: one to determine what costs are justified by the
identifiable inputs that the consultant has provided through the project period, including
manpower and out-of-pocket expenses such as airfares, communications, office costs,
and equipment purchases; the other to determine the value of the project outputs in
comparison with the requirements of the terms of reference (TOR) based on the original
contract conditions.

As a consequence of the attempt to change the contract and the TOR, however, the
consultant has not prepared or submitted claims for costs since September 2001, and
therefore available records of project expenses are substantially incomplete. In the present
analysis, missing data was replaced with estimates. The estimates may be confirmed through
an audit of the consultant’s project accounts. Section 7.02 of the Contract Agreement
authorizes UNTAET to conduct such an audit and to receive reimbursement from the
consultant if any overpayments are determined. It was recommended that UNTAET make
arrangements to be made by responsible authorities to conduct such an audit as soon as
possible. It should also be noted that the consultant’s reporting of project outputs were
seriously out of date and that the draft final report was never submitted.

the action plan. The government requested that technical assistance be implemented
without delay and that EIRP finance interim critical contracts of UNTAET personnel to
keep sector operations going.

In early 2002, in light of the pressing need to improve the financial sustainability
of the sector and to establish sector management competency and institutions, the
strategic action plan, comprising items below, was agreed to address priority needs.

(i) Conduct of a power sector public relations campaign in Dili;
(ii) Short-term management and training support for billing system operation

and technical operations;
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(iii) Review of power sector salary structure;
(iv) O&M structure for rural power operations;
(v) Cost study and tariff review;
(vi) Finalization and implementation of legal framework;

(vii) Registry and valuation of power sector assets in Timor-Leste; and
(viii) Preparation of a framework for private sector participation in power sector

service delivery and investment (including the option of a management
contract).

The most critical items under the action plan were adopted in the matrix for the
Transitional Support Program. Under this matrix, the Government committed to making
a decision in September 2002 on the suitability of a performance-based power sector
management contract as an effective mechanism for obtaining a well-managed
efficient, and self-sufficient power utility. Accordingly, the Government, on
18 September 2002 decided to implement a power sector management contract,
establish a proper regulatory function, and introduce prepayment meters to improve
collections.

In June 2002, after approval of the matrix for the power sector, a consultant
(Hydro Tasmania) was engaged under the EIRP to assist the Government in implementing
the plan and this included support to prepare the management contract documentation
in consultation with the Power Sector Steering Committee and the Government. The time-
bound schedule of progressive consultations and outputs were agreed and implemented
for the development of the documentation. With this support and in line with the power
sector action matrix—the Government identified a viable management strategy, the
management contract option, for the sector by the end of September 2002 and officially
presented its selected strategy to the donors on 9 October 2002.

At the Government’s request, EIRP financed contracts of international personnel
considered critical for maintaining power service. These included support to (i) tariff
collection, (ii) meter reading and billing in the districts, (iii) training of invoicing officers,
(iv) billing and payment of consumers at subdistrict level, and (v) a public awareness
program for inducing cost recovery in the sector.

The objectives (Box 2.9) of the proposed management contract, over a 3-year
period, emphasized the following:

(i) installation of the prepayment meters under a time-bound schedule as a
turnkey program,

(ii) asset management and operation of the power system in all of Timor-
Leste, and

(iii) commercial management of the sector in all of Timor-Leste
Under the proposed management contract documentation, remuneration of

the contractor is proposed to be linked with the contractor’s performance on (i) key
performance indicators, (ii) improvement in revenue collection, and (iii) reduction
of sector costs. The contract calls for an independent auditing and certification of
the contractor’s performance. This auditing and certification would be carried out

June-October 2002

At the request to
implement the

short-term action
plan including
preparing the
management

contract
documentation,

EIRP funded and
ADB administered

technical
assistance for
accomplishing

such tasks.

Hydrotasmania was
contracted.
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Box 2.9: The Management Contract: An Update
as of 9 December 2002

The management contract to be tendered shortly provides for the total transfer of
operational control and responsibility of the power sector in Timor-Leste to an external
contractor, for a period of 3 years. The Contractor is to have full autonomy in the
appointment and management of both international and local staff (subject to The
Democratic Republic of Timor-Leste labor regulations), the setting of salaries and
employment conditions, and the design and implementation of a staff training program
that will result in a permanent staff development capacity and preparation of Electricidade
de Timor-Leste (EDTL) for fully localized management.

The Contractor will be responsible for all plant technical operations and maintenance,
as well as for ensuring reliable service in Dili and in all rural power centers that are under
EDTL control. The Contractor will be required to collect revenues from customers, meeting
agreed financial targets including a collection rate from all consumers of better than 90%
of invoices by the end of the contract, with most of the improvements accomplished in
the first year. To support this requirement, the Contractor may implement metering, billing,
and revenue collection systems and technology that the Contractor may propose, including
prepayment meters. The Contractor is also responsible for implementing all administrative,
accounting, and financial control systems (hardware and software).

Previous work in developing the management contract specified the introduction of
prepayment meters as a requirement to support revenue collection and reduce customer
service costs. Allocations of $1.9 million of government funds and up to $0.9 million from
the Trust Fund for East Timor are available to meet the capital cost of prepayment meters.
However, as the technology has not been previously tried in Timor-Leste, the Government
has expressed reservations about the technology and its social acceptance, and has removed
the requirement. The management contract now requires bidders to make two proposals
for metering and billing, one that focuses on continuation with conventional meters, and
another which introduces prepayment meters. This requirement will allow the Government
to evaluate both approaches for each bidder in terms of relative technical merit, cost,
financial implication, and risk. It will also make possible a direct comparison of each approach
across bids. The Government will then choose the optimal approach proposed by the
preferred bidder. The above funds remain available to meet the capital costs of either
metering approach, once accepted.

The design of the staff training program, the strategy to take full operational and
administrative control of the rural power centers, and the selection of a metering and
revenue collection strategy that will meet the financial objectives of the Contract will be
proposed in the contractors’ bids and will be finalized and accepted at the negotiations.

It is understood that the ‘final form’ management contract documentation has been
reviewed and issued by the Minister of Planning and Finance and the Minister of Transport,
Communications, and Public Works.
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6 Two positions funded under UNMISET.

by a party unconnected to either the Government or the contractor. This certification
would also constitute the basis for payment of fees, incentives, and penalties to
the contractor. It would provide judgements on the performance of both the
Government and the contractor on the provisions of the Agreement. Independent
auditing and certification of performance would be arranged through quarterly
external audits. Accordingly, payments to the contractor would be made on a
quarterly basis for the commencing quarter on the basis of performance during the
past quarter. In accordance with best practices, the contract was proposed to be
tendered under competitive and international procurement guidelines to ensure
transparency and control of the tender processes.  A schedule for the tender was
tentatively agreed.

The proposed management contract included two preconditions: (i) repairs at
Comoro in the estimated amount of $1.2 million to avoid complete replacement, in the
event of major breakdown of the generation facility; and (ii) the investment of
$2.5 million in prepayment meters to provide a credible and effective mechanism for
revenue collection and a feasible method for the contractor to comply with the financial
indicators under the contract.

Immediate Power Station Repair Requirements

As explained above, the Comoro Power Station (Comoro) had benefited from a
postconflict restoration programs funded by the Government of the United Kingdom
and the Government of Japan administered by UNDP. This program has delivered routine
and periodic maintenance on the power generators in Comoro.

From the time the completion of the restoration program funded by the
Government of Japan ended in April 2002, however, no maintenance had been carried
out at Comoro. The Government and its power sector advisers6  report that no
maintenance funding has been appropriated in the power sector budget. In light of the
neglected regular maintenance, generator failures occurred in August and September
2002. At the request of the Government, the EIRP reviewed the immediate repair
requirements of Comoro. Table 2.11. provides an itemized list of immediate repair
requirements identified at the Comoro station under the conducted review.

The Governments of Norway and Japan have adopted a role in fulfilling the
requirements identified under the review. In conjunction, the Government is financing
repairs of the MAK 2. To address the immediate need for increased generating capacity
and improved quality of supply for Dili, a bilateral agreement was signed between the
Governments of Timor-Leste and Norway at the end of October 2002. Under this
agreement Norway will provide additional diesel capacity of 6 MW for installation at
Comoro Power Station. The present theoretical capacity of the station is 15.9 MW,
with the practical maximum output at 10.7 MW. Thus, Norway’s assistance will increase
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effective capacity by almost 60%, reducing power cuts and improving the quality of
supply to consumers.

While the recommended immediate repair program at Comoro will enable the
current power production facilities to attain the expected life of the generation facilities,
recurrent and heavy maintenance will still be required on an ongoing basis.7

Prepayment Meters

The proposed management contract was determined to require prepayment
meters as a collection mechanism to enable the contractor to comply with the set

Table 2.11. Immediate Requirements of the Comoro Power Station

Prerequisite Item Estimated Potential Sources Status of
Cost ($) of Funding Commitment

A. Comoro Station Repairs

1. Obtain addition generation of
at least 4 MW 700,000 Norway1 Committed

2. Purchase parts and contract 140,000 Government Committed
required to repair Mak 2 Investment budget2

3. Issue maintenance contract for 100,000 Japan (JICA) with UNDP3 Proposed
immediate overhaul of all sets
(Manpower)

4. Spare parts for refurbishment 100,000 Japan (JICA) with UNDP3 Proposed
and catch-up of delayed services

5. Purchase and install a standalone 7,000 Japan (JICA) with UNDP3 Proposed
compressor unit.

6. Refurbishment of existing fire
fighting system and purchase of
additional portable CO2 sets 8,000 Japan (JICA) with UNDP3 Proposed

7. Clean the fuel supply tanks 5,000 Japan (JICA) with UNDP3 Proposed

8. Repair oil purifiers 100,000 Japan (JICA) with UNDP3 Procured

9. Contingencies 40,000 Distributed among the
above funding

7 ADB funded technical assistance under TA 3748-ETM: Power Sector Development Plan – Phase 1
will prepare a power sector master plan utilizing least-cost methodology for the development
and expansion of the power system in East Timor. The objective is to formulate a least-cost and
technically optimum strategy for developing and expanding the power networks throughout
Timor-Leste to support the country’s economic and social development. The TA will (i) prepare
a detailed and comprehensive technical survey of the energy sector in Timor-Leste; (ii) determine
a least-cost development strategy for the power sector that facilitates economic development
and poverty reduction; (iii) prepare a 20-year technical master plan for the sector based on a
demand growth model; and (iv) prepare a technical and economic feasibility study for prioritized
investment requirements.
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Table 2.12. Funding of the Prepayment Meters

Prerequisite Item Estimated Potential Sources Status of
Cost of Funding Commitment

Prepayment Meters $2,500,000 Additional $600,000 Proposed
TFET-funding
for power
sector

Savings of $300,000 Proposed
EIRP

Fiscal budget $1.9 Proposed
2002/03 million needs approval

of Council
of Ministers

financial targets under the contract. Prepayment meters are being used on Ebeye Island
of the Marshall Islands in association with a management contract, in sections of Port
Moresby in Papua New Guinea, and in parts of Australia, among others.

With prepayment meters, customers pay in advance for a desired amount of
electricity and are given a code which opens their meter for the amount of electricity
purchased. When this amount has been used, the meter can be replenished with a
new payment. The system eliminates billing and meter reading (although periodic
inspections are still required to control tampering) and it eliminates the need for
disconnections/reconnections. A prepayment meter costs approximately $100
installed.

The analysis concluded that a prepayment metering provides a technical solution
for restoring financial sustainability of the sector in light of the experience with the
sector finances over the past 2½ years. Prepayment meters offer a softer option to
reduce payment delinquency. The prepayment meters do not require government action
to cut off power supply of delinquent consumers, rather these receive a signal warning
of the need to pay for future consumption of power supply.

On the basis of tariff collection performance, the power sector was assessed to
require additional funding—over and above the approved budget subsidies of $4.0 mil-
lion in FY2002/2003 and $2.0 million in FY2003/2004 to the sector. In October 2002,
ADB staff advised the donors of the overall sector resource requirements assuming
the management contract, the prepayment meter (Table 2.12), and the immediate
repairs at Comoro. ADB’s analysis concluded that an additional fiscal subsidy of
$5.3 million would be required for the sector over the next 3 years over and above the
currently appropriated subsidy of $6.02 million.
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4. The Power Sector – A Way Forward

To address the sustainability and cost recovery issues of the sector, a power
sector component was included in the World Bank’s Transitional Support Plan (TSP)
Action Matrix agreed in May 2002. The most critical item in the Matrix is a decision
to tender a management contract for sector operations.

ADB and the EIRP have supported the Government with the implementation of
the actions in the Power Sector Matrix (Appendix 2.2). At the request of the Government,
the EIRP resources were applied to prepare the management contract documents in
June 2002 and to develop consensus on the concept of management contract as well
as its details. In accordance with the Matrix, the Government’s intention is to tender
the contract within 2002. As expected, the prepared draft documentation required a
careful review, updating, and adjustment to meet the requirements and concerns of
the Government and to attract qualified bidders. This process is supported by additional
ADB technical assistance.

Additional assistance will be required for the Government to ensure a transparent
tender processes for the contract award and for independent certification of the
management contractor’s performance against the agreed and negotiated key
performance indicators.

5. Technical Assistance Activities

The Power Sector Development Plan (Box 2.10) will be prepared under the
ADB-funded TA 3748 commencing in early 2003. This will develop a nationwide
assessment of the potential for exploiting indigenous energy resources including
hydropower, geothermal, wind, solar and biomass (Box 2.11). Additionally, this study
will (i) analyze costs and benefits of converting the current diesel fueled system to use
lower grade fuels to reduce operating costs, and (ii) examine potential for expanding
and centralizing the rural electrification system. The resulting masterplan will provide
a planning framework for selection and prioritization of development projects. These
development initiatives need a strong time-bound and sequenced framework that will
guide the Government with sourcing the least-cost financing for project preparation
(see Appendix 2.1 for the Project Implementation Schedule).

October 2001

ADB approved
technical
assistance funding
for the TA 3748-
ETM: Power
Sector Masterplan
for $400,000.
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Box 2.10: Preparing the Power Sector Development Plan – Phase I
TA 3748-ETM

Project Rationale: To prepare a long-term domestic energy sector development plan,
including a sector strategy, to support sustainable economic development and growth, and
reduce poverty in Timor-Leste.

Beneficiary – Timor-Leste

Project Scope
• Prepare a detailed and comprehensive technical survey of the energy sector in Timor-

Leste.
• Determine a least-cost development strategy for the power sector that facilitates economic

development and poverty reduction.
• Prepare a 20-year technical master plan for the sector based on a demand growth model.
• Prepare a technical and economic feasibility study for prioritized investment requirements.

Executing Agency: East Timor Public Administration – Ministry of Economic Affairs and
Development

Cost Estimates and Financing Plan: $400,000 equivalent financed by ADB on a grant
basis from the Japan Special Fund funded by the Government of Japan

TA Commencement Date: January 2003

Estimated Project Completion Dat: July 2003

Recruitment of Consultants: Recruitment of consultants is in accordance with ADB’s
Guidelines on the Use of Consultants and other arrangements satisfactory to ADB for the
engagement of domestic consultants.

Implementation Progress To Date: Contract negotiations concluded on 28 Nov 2002



63
Pow

er

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Box 2.11: Proposed Progressive Development Plan

1. Power Sector Development Plan (Master Plan). Carry out a comprehensive study of
all power generation options available to Timor-Leste. The objective of the study is to
determine options that are technically and economically appropriate to deliver the amount
of power required and to the locations where it is required. The technical and economic
(due diligence) project appraisal documentation for the feasibility studies would be
completed with preliminary designs.

2. Social and Environmental Feasibility. Environmental, social, resettlement, and poverty
impact assessments and institutional examination related to the economically and
technically viable options for exploiting renewable energy resources. These elements of
the (due diligence) project appraisal documentation would be prepared.

3. Project Processing. On the basis of the detailed feasibility studies and project appraisals.
The project processing phase confirms technical and financial aspects of the potential
generation solutions and reflects these with the economic, social, resettlement, and poverty
impacts of the proposed project. During project processing the financing possibilities
would be explored. This involves reviewing access to grants, concessional borrowing,
and possibly commercial borrowing possibilities through a build-own-transfer arrange-
ment. Project implementation and disbursement arrangements will be identified.

4. Detailed Engineering Design. Precise definition of all of the project’s physical
requirements. This work would have to be carried out regardless of the implementation
or financing arrangement. With regard to any medium hydropower options, geological
conditions at the proposed sites would be investigated in detail at this stage. From the
hydrology perspective, the feasibility study would ideally require many years of rainfall
data that presently do not exist. It is therefore most desirable that the country establishes
rainfall measurement stations and river flow gauging stations throughout the country
without delay. The data gathered would have many uses (agriculture, bridge design,
drainage design, flood control, etc.) as well as for the design of hydropower generation.
Hydrology may therefore be considered as a separate activity.

Particularly, in the case of significant hydropower developments, this phase would include
detailed geotechnical investigation of the site including drilling, seismic, and other surveys
to gain the information necessary for the detailed design.
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Appendix 2.1
Project Implementation Schedule
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Appendix 2.2
Power Sector Matrix

NDP/Budget Reference
Actions taken by

30 June 2002
Actions taken by
30 September 2002

1. Establish appropriate, ade-
quately staffed and motivated
management structure for East
Timor Electricity (EDTL).

Established Power Sector Steer-
ing Committee (PSSC) and
appointed members, including
private sector representative.

Contracted interim management
team for period 20 May to 30
August. (PSSC/MoPF)
Appointed consultant to prepare
TOR and Key Performance Indica-
tors for Management Contract.
Agreed on moratorium on expan-
sion of capacity until financial
and institutional structure of
power authority resolved.

Decide on management contract
vs. managers’ contracts for
power sector. (Sept)
Execute selected option and
relevant tenders. (Sept)
Prepare performance indicators
for Management Contract (July)
Issue international call for expres-
sions of interest (noncommittal)
for Management Contract. (July)
Present to Donors power sector
management options and finan-
cial implications. (9 September)

REVISED

2. Improve cost recovery. Adopted government budget
presenting reduction in subsidy
to EDTL from $6.8M in FY2002
to $4M in FY2003.
Launched media cost recovery
campaign. (June)
Launched Dili awareness cam-
paign.
Launched District interim billing
and payment campaign.
Launched Subdistrict commu-
nity managed payment consul-
tations.
Reported on review and status
of correction of billing system;
billing errors tracked in perfor-
mance reports – by EDTL. (June)

Contract-out meter installing
with 500 meters to be installed
per month. (July)
Amend tariff directive tightening
disconnection provisions and
enforcement of revenue collec-
tions approved by CoM. (July)
Undertake Tariff Analysis and set
Targets for cost recovery – by
EDTL/SSE/PSSC. (August)
Install a total 1,000 meters since
contract commenced for meter
installation. (September)
Monitor monthly financial per-
formance of EDTL, including sta-
tus of billing system errors and
corrections – by EDTL/SSE/PSSC.
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Actions taken by
31 December 2002

Actions taken by
31 March 2003

Actions taken by
30 June 2003

• Appoint and mobilize Manage-
ment Contractor or International
Managers – as per decision in
September – by EDTL. (December)

• Hand over electricity assets to
management contractor, if
management contract is se-
lected. (January)

• If selected, Management Con-
tractor reports to PSSC on regu-
lar basis. (January, February,
March)

• If selected, Management Con-
tractor reports to PSSC on regu-
lar basis.

• Revise and approve Management
Contract Tender. (before Donors
Meeting 9 December 2002.)

• Minister of Finance to sign and
issue Management Contract
Tender. (by 6 December 2002)

• Request to ADB for the provision
of a Power Sector Procurement
Specialist.

• Request to ADB for the provision
of assistance in the Independent
Monitoring and Certification of
the Management Contractor.

• Establish Tender Evaluation
Committee. (Jan 2003)

• Bid Conference in Dili (by 1 Feb-
ruary 2003)

• Closure of Tenders (by 28 Feb-
ruary 2003)

• Tender Evaluation
• Tender Evaluation Committee

Meeting (by 21 March 2003)
• Public Opening of Financial pro-

posals in Dili (by 25 March
2003)

• Commence contract negotiations
(by 7 April 2003)

• Mobilization  (by 1 May 2003)
• Hand over electricity assets to

management contractor (May
2003)

• Management Contractor reports
to PSSC on regular basis.

• Report on review and status of
correction of billing system; bill-
ing errors tracked in perfor-
mance reports – by EDTL. (Oct,
Nov, Dec)

• Install a total of 2,500 meters
since contract commenced for
meter installation. (December)

• Evaluate media campaign on
cost recovery for Dili. (Dec)

• Evaluate interim billing and pay-
ment mechanism in Districts.
(December)

• Evaluate payment system in sub-
districts. (December)

• Monitor monthly financial per-
formance of EDTL, including sta-
tus of billing system errors and
corrections - by EDTL/SSE/PSSC.

• Monitor first set of Key Perfor-
mance Indicators under the
contract. (March)

• Monitor monthly financial per-
formance of EDTL, if manage-
ment contract not adopted.

• Monitor Key Performance Indica-
tors under the contract.

• Monitor monthly financial per-
formance of EDTL, if manage-
ment contract not adopted.
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Appendix 2.2
Power Sector Matrix (cont’d.)

NDP/Budget Reference
Actions taken by

30 June 2002
Actions taken by
30 September 2002

REVISED

3. Establish appropriate institu-
tional structure for an autono-
mous power authority.

Issued Regulation 2001/13 pro-
viding for revenue retention
authorities as first step in a pro-
cess leading to the creation of
autonomous private enterprise.
Prepared TOR for external audit,
amendment of contract – by
PSSC/MoPF. (June)

Complete external audit of EDTL
prior to placement under man-
agement contract – by MoPF.
(August)
Review of legal framework and
preparation of legal drafting in-
struction on sector structure
(August) – to be reviewed with
Ministry of Justice.
Prepare draft legislation includ-
ing all related and affected legal
texts for defining asset owner-
ship, sector organization, gov-
ernment responsibilities, and
procurement, personnel and fi-
nancial management procedures
for the sector and EDTL - by
MoPF/SSE/MIA. (September)

REVISED
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Actions taken by
31 December 2002

Actions taken by
31 March 2003

Actions taken by
30 June 2003

• Report on review and status of
correction of billing system; bill-
ing errors tracked in perfor-
mance reports – by EDTL. (Oct,
Nov, Dec)

• Implement contact and install
meters available in EDTL stores.

• Monitor monthly financial per-
formance of EDTL, including sta-
tus of billing system errors and
corrections – by EDTL/SSE/PSSC.

• Request ADB for the provision of
technical assistance to rectify
problems in the PIMS billing
system as identified by the audit
report.

• Evaluate interim billing and pay-
ment mechanism in Districts.

• Evaluate payment system in
subdistricts.

• Monitor monthly financial per-
formance of EDTL.

• Complete the installation of
available meters.

• Monitor monthly financial per-
formance of EDTL.

• Installation of pre-paid meters to
commence under the Manage-
ment Contract if that option
selected (June 2002)

• Submit draft Power Sector leg-
islation to CoM for approval

• Submit Power Sector legislation
to Parliament. (December)

• Commence review of draft
legislation for Power Sector.

• Submit draft legislation for es-
tablishment of Power Sector
Regulator and the creation of an
autonomous public enterprise
to CoM for approval.

• Submit draft legislation for es-
tablishment of Power Sector
Regulator and the creation of an
autonomous public enterprise to
Parliament.



Fifth Progress Report on Timor-Leste70

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Appendix 2.2
Power Sector Matrix (cont’d.)

NDP/Budget Reference
Actions taken by

30 June 2002
Actions taken by
30 September 2002

4. Prepare long-term national
power development plan and
framework for private sector
participation.

Issued TORs for preparation of
national power development
plan.

Appoint consultants for prepara-
tion of national power develop-
ment plan. (September)

REVISED

CoM = Council of Ministers, MoPF = Ministry of Planning and Finance, NDP = National Development Plan,
PSSC = Power Sector Steering Committee, TORs = terms oa reference.
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Actions taken by
31 December 2002

Actions taken by
31 March 2003

Actions taken by
30 June 2003

• Undertake Inception Review of
the preparation of national
power sector development plan.
(October)

• Undertake Mid-term review of
the preparation of national
power sector development plan.
(December)

• Undertake Final Review of
preparation of national power
sector development plan.
(March)

• Formulate TORs for second
phase for preparation of the
national power sector develop-
ment plan. (environment,
poverty)

• Discuss draft National Power
Sector Development Plan with
stakeholders and finalize.

• Appointment of Contractor for
the preparation of national
power development plan.

• Undertake Inception Review of
the preparation of national
power sector development
plan. (by Feb 2003)

• Undertake Mid-Term Review of
the preparation of national
power sector development plan.
(April 2003)

• Formulate TORs for second phase
for preparation of the national
power sector development plan.
(environment, poverty)

• Undertake Final Review of prepa-
ration of national power sector
development plan. (2004)

• Discuss draft national power
sector development plan with
stakeholders and finalize. (2004)


	Part 2: Sectoral Development Progress
	Power
	Sector Status
	Development Interventions
	Appendix 2.1: Project Implentation Schedule
	Appendix 2.2: Power Sector Matrix





