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EXECUTIVE SUMMARY

Liberia’s electricity sector is one of the most underdeveloped of any USAID-assisted country. Rates of access
to publicly provided electricity are among the lowest in the world, while the per-unit cost of electricity is
among the highest. There is little private investment in the sector, and the Ministry of Lands, Mines & Energy
lacks the technical capacity to champion meaningful reform and expand access in Monrovia or throughout
the country. The lack of access is a significant barrier to Liberia’s economic development.

The Liberia Energy Sector Support Program (LESSP) was designed by USAID/Liberia to increase access to
affordable renewable energy services in geographically focused rural and urban areas in order to foster
economic, political and social development. Winrock International is the Mission’s implementing partner.
LESSP interventions were designed to effect the following changes in Liberia: (i) increased, sustainable access
and affordability of electricity within urban and rural poor communities; (i) improved performance of local
governments, civil society and the private sector in monitoring, regulating and managing the use of renewable
energy; (ili) an increase in the percentage of households and businesses utilizing clean energy, and a
corresponding increase in economic activity; and (iv) policy changes that improve the investment climate for
the energy sector.

PURPOSE OF THE EVALUATION

USAID/Libetia contracted with Development Training Services (dTS) to conduct a mid-term evaluation of
LESSP. Key evaluation objectives included the following:
) Identifying and assessing progress toward achieving each LESSP objective;

(i) Identifying unexpected implementation obstacles and the program’s responses;
(iif) Identifying which aspects of the program worked, which did not, and why;
(iv) Assessing the effectiveness of the program’s grant component;

v) Analyzing the relationships between resources available, resources used and results achieved
to determine the specific cost-effectiveness of USAID’s programming in each objective, as
well as the program as a whole; and,

(vi) Making specific recommendations for the final two years of the program, including eventual
modification of the program.

METHODOLOGY

The evaluation commenced in early September 2012, with field work in Liberia from September 24, 2012 to
October 26, 2012. During the five-week period, the assessment team reviewed contract deliverables and other
relevant documentation, interviewed several key informants, conducted focus group discussions with
beneficiaries, visited rural pilot project sites and surveyed stakeholders. Information collected through
document reviews and interviews were compiled and triangulated to draw conclusions and provide
recommendations.

Mid-term Evaluation of LESSP 1



MAJOR FINDINGS AND CONCLUSIONS

The evaluation team’s findings suggest the following:

Objective 1: Strengthen the government of Liberia’s (GOL) capacity to implement plans for rural
electrification as expressed in the National Energy Sector Policy.

Winrock is successfully building the capacity of the Rural and Renewable Energy Agency (RREA). RREA
staff members informed the assessment team that they use skills acquired through LESSP capacity building
activities to perform their job responsibilities. Most contract deliverables under Objective 1 were delivered on

time.

Objective 2: Establish commercially viable pilot plants that provide renewable energy services to
population centers in Bong, Lofa and Nimba counties.

The program has made some progress toward increased clean energy access in rural areas, but significant
challenges remain. Each of the four pilot renewable energy projects mandated by LESSP is behind schedule.
Construction of both hydro pilot plants is delayed. The Waywayah plant has slipped by a year, and the Mein
River plant will not be operational until Fall 2015 — nearly a year after Winrock’s contract expires. In addition,
construction of both biomass plants has been delayed. The Sorlumba palm oil combustion plant has been
delayed due to issues related to identifying a proper engine to combust palm oil. LESSP claims that the Lister-
type engine is appropriate for this application and is now in the procurement process. The Cocopa project
has been terminated due to the inability to secure private sector commitments, despite a signed MOU in
which the Cocopa plantation promised to provide US $1.0M of co-financing. That project has been replaced
with the Kwendin biomass project, which could be completed with current funds and in the current period of
performance, barring unforeseen delays. LESSP has successfully encouraged the formation of local rural
cooperatives at the Wayavah Falls and Sorlumba communities. Wayavah Falls has formed an electric
cooperative with elected leadership and technical staff, however, significant additional capacity building will
be needed to ensure successful project implementation and sustainable operation. Formation of a rural
cooperative for the Mein River hydro project and newly identified Kwendin biomass project are still in

progress.

Presently, there are insufficient funds, particularly private sector funds, to construct all four pilot renewable
energy plants. The Mein River hydro project will not be operational within the program’s period of
performance. Over 30% of the construction budget for these projects has been spent, yet no infrastructure
has been built at any of the sites. Apart from the UN Industrial Development Organization (UNIDO)
partnership on the Mein River hydro project, no private sector investment is forthcoming. The current

investment climate in Liberia does not favor private sector investment.

Objective 3: Collaborate with other international donors for the expansion of Monrovia’s power
distribution network.

No work has been performed under Objective 3 due to a conflict between World Bank and USAID
procurement procedures. A contract amendment is required to realign USD $4.0M in funds targeted for
activities under this objective.

Mid-term Evaluation of LESSP 2



RECOMMENDATIONS

The assessment team recommends the following broad actions to increase energy access, improve the

investment climate and build capacity in the sector:

The energy law currently before the legislature is on the critical path for all LESSP objectives. LESSP
leadership must redouble efforts to advocate for passage of the law by engaging proactively with relevant
ministers and other stakeholders.

Objective 2 is over budget and behind schedule. If necessary, resources should be realigned to ensure that
the most feasible projects have adequate funding for construction and capacity building during the final
two years of the performance period.

The LESSP team should expand their successful RREA capacity building campaign to include staff that
have joined the agency since the original skills assessment.

The contract should be formally amended to reflect the scope’s evolution since Winrock’s award in 2009.
For example, funds under Objective 3 should be reallocated to new initiatives in coordination with the
Liberia Electricity Corporation (LEC).

USAID/Liberia should lead cootdination efforts among donors and lenders in the energy sector by
sponsoring periodic meetings.

Mid-term Evaluation of LESSP 3



INTRODUCTION

Since 2003, Liberia has been slowly rebuilding its electricity generation, transmission and distribution systems,
which were severely damaged by decades of civil war and subsequent looting. Modest progress has been
achieved, but the country still suffers from an acute energy access crisis. The World Bank (WB) reported in
2011 that fewer than 1,500 households in Monrovia are connected to the electricity grid. Outside Monrovia,
electricity infrastructure is scarce. The 2008 Poverty Reduction Strategy (PRS) states that “less than 2 percent
of rural residents and 10 percent of urban residents have access to electricity.” High-cost generators running
on imported fuel generate most of the grid energy at costs that are among the highest in the world. Off-grid
consumers pay even more on a per-kilowatt hour (kWh) basis to power small and inefficient generators with
gasoline and other fuels. Over 80 percent of Liberia’s household energy needs are met through biomass;
nearly one million trees are felled each year to generate charcoal. This phenomenon is leading to erosion and
threatening habitat and biodiversity throughout the country.

USAID is one of the donors in Liberia contributing to interventions that will result in increased access to
electricity. Winrock International is USAID’s energy sector contractor implementing LESSP. The program’s
goal is to leverage early successes with energy sector development to create and rehabilitate energy
infrastructure and facilitate Liberia’s macroeconomic development strategy as set forth in the PRS. LESSP

goals are:

e Strengthen the capacity of the Ministry of Lands, Mines and Energy (MLME), supporting RREA with
technical and management training;

e Promote clean energy development in Liberia with four pilot hydropower and biomass electric power

projects;

e Support energy regulatory, policy and legislative changes that will improve the private investment climate
in Liberia for clean and renewable energy development;

e Strengthen the capabilities of local government, civil society and the private sector in managing, operating,
monitoring and regulating renewable energy projects; and,

e Benefit the citizens of Liberia through strengthened economic development and improved access to social

services, resulting from access to electricity.

The purpose of this mid-term evaluation is to conduct a full, independent review of LESSP activities and
results from October 2010 to October 2012. As requested by USAID /Liberia, this review includes:

e Identifying and assessing progress toward achieving each of LESSP’s objectives;
e Identifying unexpected implementation obstacles and the program’s responses;
e Identifying which aspects of the program worked, which did not, and why;

e Assessing the effectiveness of the program’s grant component;

Mid-term Evaluation of LESSP 4



e Analyzing the relationships between resources available, resources used, and results achieved to determine
the specific cost-effectiveness of USAID’s programming in each objective, as well as for the program as a
whole; and,

e Making specific recommendations for the program’s final two years, including eventual modification of
the program.

This report addresses the evaluation questions related to the evaluation objectives (see Annex A for Scope of
Work).

The evaluation started in early September 2012, with field work in Liberia from September 24, 2012 to
October 26, 2012. The evaluation was conducted by a team of three dTS evaluators: Zahid Khan, Team
Leader, David Riposo, Capacity Building Expert, and Jackson Dunor, Evaluation Specialist.

The report is organized as follows: The next section presents the evaluation objectives and methodology, and
is followed by a discussion on the status of Liberia’s energy sector. Key findings and conclusions are then
discussed, and recommendations for USAID are presented. Appendices provide information that is pertinent
to the evaluation and referenced in this report.

Mid-term Evaluation of LESSP 5



SCOPE AND EVALUATION
METHODOLOGY

A.EVALUATION OBJECTIVES

Evaluation objectives presented in the task order Statement of Work include the following:

1.

2.

Assess progress toward achieving each of the three objectives.

Identify any unexpected obstacles to implementation and evaluate how effectively the program has
responded to those obstacles.

Identify deficiencies in the design of the program and weaknesses in implementation (what worked, what
did not, and why) and propose adjustments to current program strategy as necessary.

Assess the effectiveness of the program’s grant component in the achievement of intended results.

Analyze the relationships between resources available, resources used and results achieved to determine
the specific cost effectiveness of USAID’s programming in each objective, as well as for the program as a
whole.

Lead to specific recommendations for the final two years of the program, including eventual modification
of the program.

B.EVALUATION QUESTIONS

As stated in the scope of work, evaluation questions for the assessment include the following:

1. Capacity development of the GOL Ministry of Lands, Mines and Energy (MLME), RREA and the
Liberia Electricity Corporation (LEC)

Is there evidence of increased, sustainable technical, managerial and regulatory capacity among MLME,
RREA and LEC?

Has the technical and managerial capacity of RREA staff been enhanced in order to support the
development of viable rural electrification programs by the public and private sector?

Is the program exhibiting progress toward increasing energy access in Monrovia and the three rural
counties identified?

Is the program theory complete in providing and supporting both necessary and sufficient activities to
promote success?

Mid-term Evaluation of LESSP 6



2. Community-based Operation and Management of Renewable Energy Systems

e How successful was LESSP in building local technical capacity to manage and operate renewable energy
systems toward sustainable community-based operational entities?

3. Renewable Energy Production Capability
e Is the program exhibiting progress toward increased clean energy access in both rural and urban areas?
e Are the resources provided sufficient to meet the targets per objectives?

e How has the program performed in identifying and engaging with investors from the planning stage of the
development of pilot plants, arranging meetings with local technical experts and encouraging the
formation of local energy program management companies, providing capacity building support, sharing
business plans for pilot plants, and utilizing an effective public-private/global development alliance
(GDA) strategy to bring in private investment?

e What was the program’s experience in attracting additional support for pilot projects with private sector
investment in renewable energy?

4. Improved Policy and Regulatory Enabling Environment
e Is there evidence of improved legal, institutional and regulatory frameworks?

e What are the policy changes, both regulatory and legislative, that have occurred or may still be needed, and

as per whose perspective?
5. Coordination, Accountability and Adaptive Management
e How effectively has the program coordinated with other donor program activities related to energy sector?

e Do the Performance Management Plan (PMP) indicators for LESSP accurately indicate success in
achieving the program’s intended results? If not, why? Are the targets for those indicators realistic and
attainable in the timeframe of this program?

e What legislative, political, budgetary, economic and/or other factors influenced program implementation
(positively or adversely), and how did the implementing partner respond?

C.METHODOLOGY

The evaluation team used various methods including document and data review, personal interviews with key
informants, focus group discussions, Likert data analysis and pilot project site visits. Conclusions were
reached after careful analysis of all received information.

The evaluation started with a thorough document and literature review, then proceeded with initial key
informant interviews conducted by the core team members and targeted follow-up meetings utilizing a

sutvey/questionnaire to setve as backup information.

A list of documents reviewed is shown in Annex C. Nearly 20 key informants were interviewed, including
relevant local government officials, leaders of rural cooperatives and other private sector entities, and key
Monrovia-based stakeholders such as government officials, the NGO community and energy sector donors

Mid-term Evaluation of LESSP 7



(see Annex D). Four focus group discussions were held with project staff and LESSP project trainees
including the Booker Washington Institute (see Annex E). Evaluation activities and purpose are described in
Table 1.

TABLE I: DESCRIPTION OF EVALUATION ACTIVITIES
Activity ‘ Purpose ‘
General document review Analyze program activities and program deliverables.

Collect information on the program structure and achievements,
construct list of key informants, partners, etc.

Determine overall environment for program implementation.

Record documented program outcomes and impacts at the regional
and country levels.

Key informant interviews Collect information about the program, validate evaluation
methodology and tools, collect expert opinions of LESSP
effectiveness.

Collect information about program activities, deliverables and
cooperation with main stakeholders.

Collect expert opinions about project outcomes and impact at the
regional and country levels.

Meeting with RREA to Collect primary data on the impact of the ongoing LESSP capacity
discuss capacity building building effort.
program Prepare surveys for capacity building participants.

Survey participants engaged in the capacity building program.

Meeting with Winrock to Gather information about the program activities, deliverables,
discuss the four pilot plant schedules, and cooperation with main stakeholders.
feasibility studies

Meeting with USAID/Liberia Gather information about the program activities, deliverables and

management cooperation with main stakeholders.
Collect expert opinions about project outcomes and impact in
Monrovia.

Meeting with GOL/MLME - Evaluate clean energy programs, and

Renewable energy Technical and resource capability.

production capability

Meeting with MLME- Collect information on regulation and/or policy changes since 2010.
Improved policy and

regulation

Meeting with GOL/MLME - Check whether PMP and LESSP objectives have been met.
Coordination and adaptive Check whether gender issues have been addressed.

management

Meeting with Winrock/MLME | Determine overall LESSP impact on gender inequality.

Evaluation and analysis Collect information about the program structure and performance of
the LESSP program.

Two meetings were also held with the USAID technical COR and Evaluation Management Advisor. A
PowerPoint presentation providing the evaluation team’s preliminary findings was shared on both occasions.
USAID representatives in attendance included the Economic Growth Officer, Program Management Officer
and the Contracting Officer.
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LIMITATIONS OF THE EVALUATION

Liberia is still a challenging environment in which to conduct evaluations due to logistical constraints typical
of post-conflict and developing countries and limited local human resources. There were some logistical
issues that precluded the team from examining a few evaluation questions to the fullest extent. For example,
the prolonged rainy season restricted travel in remote rural areas of Liberia. The lack of accessibility and poor
road conditions during rains in part led the team to cancel site visits to the Sotlumba and COCOPA
communities — instead, information was gathered on the communities through key informant interviews.
While local consultant Jackson Momo Dunor provided translation services, language barriers confronted the
evaluation team at times, particularly in rural areas where dialects were slightly different. Language challenges
prolonged the interview time and led to some shortening of questions that were less crucial. Some important
key informants were unavailable until late in the evaluation process. For example, RREA Executive Director
Agustus Goanue was unavailable until the final week of the evaluation. His early availability could have
provided valuable insights that could have been used in subsequent interviews with other key informants to
obtain more information. Finally, key documents pertaining to the project were unavailable or available only
in draft. For example, the LESSP team submitted several draft versions of the project management plan to
the evaluation team. It was not clear which plan was guiding the project until the final days of the evaluation.

The evaluation team, nonetheless, was able to manage through several of the challenges and complete the

evaluation on time.
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OVERVIEW OF ENERGY SECTOR
IN LIBERIA

A.ENERGY SECTOR OVERVIEW

Liberia is approximately 111,369 km? and currently has a population of 3.9 million. 2012 GDP is projected at
US $1.353B. GDP growth was estimated at 6.8% in 2011, a constant increase from 5.6% in 2010 and 4.6% in
2009. Current impediments to growth include a small domestic market, lack of adequate infrastructure, high
transportation costs and poor trade links with neighboring countries. Liberia used the United States dollar as
its currency from 1943 until 1982, and continues to use it alongside the Liberian dollar.

Liberia is a low-income country that is heavily reliant on foreign assistance for revenue. Civil war and
government mismanagement destroyed much of its economy, especially the infrastructure in and around
Monrovia, the capital. Liberia has the distinction of having the highest ratio of direct foreign investment to
GDP in the wortld. Richly endowed with water, mineral resources, forests and a climate favorable to
agriculture, Liberia has been a producer and exporter of basic products — primarily raw timber and rubber —

and is reviving those sectors.

The current energy situation is characterized by a dominance of traditional biomass consumption and low
access to poor-quality and relatively expensive modern energy services. Over 95% of the population in the
low-income category relies on firewood, charcoal and palm oil for energy needs. Modern energy services
based on electricity and petroleum products are predominantly used for economic production and
transportation; such services are mainly confined to the Monrovia area.

LEC has historically been responsible for the generation, transmission and distribution of electricity in
Liberia. However, three decades of civil strife resulted in the significant loss of technical and management
capability for this electrical utility.

The International Finance Corporation (IFC) recommended a five-year management contract to allow the
selected operator sufficient time to implement:

e A minimum of 33,000 new connections are expected to be set up during the contract, which should result
in an additional 150,000 people in Monrovia having electricity for the first time since the war.

e Losses are expected to decrease from 25% to 12%. Collection rates are expected to increase by 5%.

e Capacity building will result in LEC’s ability to sustain improved operational performance over the long
term.

Manitoba Hydro International (MHI) won the five-year LEC management contract that was initiated in July
2010. Presently, outside Monrovia, LEC operations are nonexistent; all commercial, residential and

governmental electricity users rely on small, individual diesel generators.

MHI claims that over the last two years, connections have increased over 400% from about 2,000 to nearly
8,200. The installed generation capacity has increased from 9 MW to 22 MW, with availability increasing from
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less than 10 hours a day to 24 hours per day. Distribution losses have decreased; annual revenues have
increased from US $5M to US $13M.

The tariff is about US $0.57/kWh. This tariff is the highest in Africa, and was contractually set at US
$0.42/kWh (when the fuel price was US $2.83/gallon) at the commencement of the MHI management
contract. It is adjusted quarterly, 30 days in advance, by accounting for the fuel component of the generation
cost, changes in LEC’s distribution O&M costs, and reduction in losses.

Infrastructure investments are required to make needed improvements in training, systems and capacity
building. Under a management contract arrangement, the private operator is paid a pre-agreed fixed fee to
manage the utility with partial transfer of operating risk, but no financial exposure through investments.
Performance targets with associated bonus and penalty payments are built into the contract. The targets were
based on four indicators: number of new connections (at least 20,000 over five years), improvements in
collection rates, improvements in operational efficiency, and reduction in losses. As the operator was also
tasked with rebuilding the electricity distribution system and expanding access to electricity services in
Monrovia, IFC included competing incentives in the management contract to encourage the operator to
balance the rapid expansion of services with improvements in LEC’s financial viability.

IFC also designed the management contract as a framework agreement between the operator, the

8 8 8 p >
government and donors, with references to bilateral agreements between donors and the government for the
provision of investment funds, as well as the amount of funds available each year.

Power is not currently traded with neighboring countries. However, two important regional interconnection
projects are being implemented: i) The Cross Border Rural Electrification project, which will connect the Coéte
d’Ivoire network to three counties on the Northern and Eastern part of Liberia via a 66 kV transmission line.
This project is scheduled to complete in mid-2013, and will provide electricity to about 130,000 dwellings;
and, ii) The Cote d’Ivoire/Liberia/ Sierra 1eone/ Guinea (CLSG) project, implemented by the West African Power
Pool (WAPP) and financed by several donors. All funding arrangements and legal issues related to this
project have been resolved. The exact MW capacity of the CLSG line is still unknown, however, the project
will transmit sufficient power and will allow the connection to urban centers and rural areas along the route
of the 220 kV high voltage line. LEC’s long term plan for a countrywide grid is shown in Figure 1.
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FIGURE I. LEC PLAN FORA COUNTRYWIDE GRID

Source: LEC

The most recent 2011 report, Options for the Development of Liberia’s Energy Sector (see Figure 2), shows that in
2015, the electric demand forecast for Monrovia under the low-growth scenario is about 65 MW, and about
100 MW under the high growth scenario.

FIGURE II. MONROVIA’S DEMAND FORECAST
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B.POLICY AND REGULATIONS

The government, through MLME, established a National Energy Policy INEP) in May 2009 with technical
and financial assistance from USAID. The principal objective of NEP is to ensute universal access to modern
energy services in an affordable, sustainable and environmentally friendly manner in order to foster the
economic, political and social development of Liberia.

NEP assumes the implementation of proposed energy sector reforms founded on three essential features:

¢ Demonstrating the government’s resolve for good governance and ensuring financial transparency in all
sector transactions;

e Overcoming significant obstacles to private sector investment in energy supply; and,
e Creating the requisite institutional and legal framework and an independent regulatory regime.

One policy objective is to ensutre affordability through least-cost. The government is committed to the
provision of energy services on a full cost-recovery basis to those who are able to pay, and on a targeted,
subsidized basis to those who can only afford to pay a portion. Another policy objective is to establish an
adequate delivery process for energy products and services through a public-private partnership where
investment in new infrastructure and services is provided by the private sector to the greatest extent possible,
with the public sector providing the supporting policy environment and regulatory oversight.

With USAID support, an energy law has been drafted and presented to MLME, however, as of yet, there has
not been a significant move from policy to legislation — or ultimately, regulation. The lack of implementation
is viewed as an impediment that must be overcome in order for this adequately written policy to become
effective. The establishment of an independent, transparent regulatory process will be essential to creating an
investment environment that is conducive to increased private sector involvement in the energy sector.

C.RREA AND RENEWABLE ENERGY

RREA is an independent GOL agency established in January 2010 to facilitate and accelerate the economic
transformation of rural Liberia by promoting the commercial development and supply of modern energy
products and services to rural areas through the private sector and community initiatives, with an emphasis
(but not necessarily exclusive reliance) on locally available renewable resources. RREA also will manage a
Rural Energy Fund (REFUND) that facilitates financing for rural electrification programs. REFUND will be
tully funded once the energy law is enacted by the legislature.

RREA is governed by a nine-member Board of Directors appointed by the President of the Republic of
Liberia. The Board is responsible for formulating RREA’s policies and guidelines. Operational responsibility
for implementing RREA policies and programs is vested in its Executive Director, who is the Chief
Executive Officer and Principal Administrator of the agency. The Executive Director is assisted by a number
of senior directors, each heading a unit within the agency.

Presently, in spite of the availability of vast b