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EXECUTIVE SUMMARY

Introduction

“Small light today, big light tomorrow”. This document presents Liberia’s Rural Energy Strategy and
Master Plan (RESMP) for the period until 2030 and aims to set clear targets, to identify least-cost
projects and technologies, to propose concrete investments for funding and implementation, with
appropriate institutional framework and capacity to increase energy access and renewable energies to
the country’s rural areas and population — meaning all areas and population outside of greater
Monrovia. This document responds to Liberia’s President call for “Small Light Today, Big Light
Tomorrow”, and also responds to two global development goals - the Sustainable Energy for All
(SE4ALL) and Sustainable Development Goals (SDGs).

Country context and background

Energy access is a key component of Liberia’s Agenda for Transformation (AfT) and post-Ebola
recovery strategy. Liberia was finally on the path of growth and development after fourteen years of
devastating civil war and ten years of uninterrupted peace when it was hit by the Ebola outbreak in
2014. The Ebola outbreak had a devastating impact on the nation’s economy and on the lives of millions
of Liberians. A recovery plan was approved in 2015 with Energy Access and Renewable Energies being a
key component as energy infrastructure is critical to enable economic activity, output and growth, but
also a key lever to strengthen resilience, reduce vulnerability and promote gender equality through
improved health, education and security services.

Liberia’s energy access is still today one of the lowest in the world. Despite some progress on the
electrification of Monrovia - the country capital - Liberia has still one of the lowest grid electrification
rates in the world with less than 3% of the population connected to grid power — meaning less than 10%
in Monrovia and less than 0.5% in the rest of the country. This leaves the vast majority of people reliant
upon various informal and unreliable systems and leads also to an intensive use of diesel based
generators in the less rural areas of the country.

Despite high renewable energy potential, electrical energy cost is one of the highest in the world
relying mostly on fossil fuels. Liberia has more than 2.3 GW of hydro potential identified and a
widespread solar irradiation and biomass vegetation. Many locations across the country offer the
potential for lower cost renewable electricity. However, populations with electricity in Liberia face one
of the highest costs of electricity in the world with the Liberian Energy Corporation (LEC) tariffs of USD
0.50 per kWh and power mostly generated from fossil fuels.

The Master Plan is based on the principles and policies of Efficiency, Equity, Sustainability,
Transparency, Private Sector participation and Regional cooperation. The National Energy Policy
principles remain effective, namely the principle of least cost development taking account of the
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economic, financial, social and environmental factors and the special needs of the poor; the principle of
promoting equity across regions, social classes and genders while balancing efficiency on the allocation
of the available resources; the principle of optimizing the use of our indigenous and renewable
resources in a sustainable way; the policy of facilitating private sector investment; the policy of a
transparent and independent regulatory process to ensure safe, secure, reliable and sustainable power
at a cost-reflective but affordable price; and the policy of promoting regional cooperation.

Vision and objectives for rural energy until 2030

Building a long term vision. Least cost studies show in the long term (potentially 2050) the most
efficient way to bring “Big Light” to Liberia is to have the National Grid reach 89% of Liberia’s population
and 96% of potential consumption with the remaining 11% scattered among 7 000 off-grid small
settlements. However, the Government of Liberia opted not to delay access to energy for those far
away from the existing National Grid and to benefit from the country’s immense renewable potential.
The priority and scenario for rural energy is to start building the least cost long term vision based on
Medium Voltage (MV) investments, Decentralized Grids and Renewable Energies that can maximize
number of connections in an equitable way across the country until 2030 — from Monrovia to cities and

towns, from cities and towns to more rural areas.

Ambitious objectives until 2030 for a decentralized and equitable transition to the “large grid” long
term vision:

e Electrification rate for the population outside of Monrovia of 10% in 2020, 20% in 2025 and 35%
in 2030, electrifying the largest cities and towns of the country first.

e All county capitals, health facility and secondary schools electrified already before 2025.

e 10 largest settlements in each County to be electrified by 2030 with minimum electrification of
15% per County.

e More than 75% of all electricity generated from renewables by 2030 with 19% coming from
other than large hydro: Mini-hydro, Solar and Biomass.

e Universal access to affordable solar lamps, efficient appliances and cook stoves.

e Cooking gas available in all county capitals and efficiently produced charcoal widespread across

the country.

Rural Energy Action Plan

Five Programs for rural electrification of Liberia. The Master Plan identifies 92 projects and investments
to electrify 265 000 homes and 1.3M people outside Monrovia until 2030. The action plan and rural
energy projects are structured under 5 main programs:
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GTG: Growing the Grid Program:

Expanding Medium Voltage grid from the three planned corridors outside of Monrovia (Kakata,
Kle and RIA), from new proposed corridors starting from Gbarnga and from the Cote d’lvoire,
Liberia, Sierra Leone and Guinea interconnection (CLSG) sub-stations and Shield Wire,
representing a total investment of USD 308M and the electrification of 164 300 homes.
Additionally, GTG includes additional USD 242M investment in on-grid renewable generation to
be installed outside Monrovia.

DG: Decentralized Grids Program:

Building large decentralized grids supported by renewable generation, cross border inter-
connections and Medium Voltage grids (Voinjama, Pleebo/Fishtown, Zwedru and Greenville);
guaranteeing the electrification of the 10 largest settlements in each County, if not under GTG
program, than through the development of transitional solar/diesel low voltage mini-grids.
Represents a total investment of USD 292M and the electrification of 96 800 homes.

BTG: Beyond the Grid Program:

Electrifying community services, households and public buildings where the grid is not expected
before 2025 through 100% solar based off-grid solutions, prioritizing health, education
(secondary schools) and security (police stations, checkpoints, courthouses and public lighting);
electrifying 75 future off-grid settlements in an equitable way across counties mainly through
Solar Home Systems (SHS) while promoting the sale and rental of solar portable lamps or smaller
Solar Home Systems across the country. Represents a total investment of USD 16M and the
electrification of 4 000 homes.

OTP: Other than Power Program:

Promoting efficiency in buildings, appliances and cooking; developing Liquefied Petroleum Gas
(LPG) storage and filling infra-structure while promoting availability of cooking gas in all county
capitals; promoting efficient charcoal production and efficient cook stoves requires a total
investment of USD 24M.

BC: Building capacity:

Creating the capacity, the institutional framework, the organization, the information and
management systems and the infra-structure to implement the Master Plan requires a total
investment of USD 52M.

Investment requirements and funding strategy

USD 746M still to be funded mostly for the period between 2020 and 2030. From the required
USD 935M, around USD 140.8M are already committed and an additional USD 45M secured,
representing a total of USD 185M — mostly from African Development Bank, World Bank and European

Union. Most of the secured funding will be deployed in the first phase (2016-2020) representing a
significant part of the estimated investment of USD 262M during that period. A gap of USD 749M
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remains to implement the Rural Energy Master Plan with additional USD 102M being required in the
next years, USD 303M between 2020 and 2025 and the remaining until 2030.

A compelling case for funding. The RESMP benefits from a strong initial focus on the electrification of
the main cities and towns outside Monrovia (65% of all rural clients in 2030) where there is business
activity and some capacity to pay for energy services. The support studies show that if initial
investments in distribution and renewable based generation have a strong component of grants and if
consumers are charged for what they consume based on pre-paid meters and reasonable tariffs, it is
possible to create a financially sustainable system that can maintain the assets, pay for running costs
and fund a part of the growth investments, potentially leveraging on a robust Rural Energy Fund
(REFUND) to mitigate risks and reduce interests. In the National Grid where generation cost is lower due
to regional imports and large scale hydro investments, investments in renewable generation and
distribution can also be funded using Development Finance Institutions (DFIs) and the private sector.

Institutional framework and private sector participation

RESMP institutional framework is based on a Public Private Partnership model. The implementation
challenge requires strong private sector involvement — in line with the recently approved electricity
legislation. However, the need to combine a strong grant component to achieve affordable tariffs, also
requires strong donor involvement with competent public sector interface and an acceptable asset
ownership model.

The Regional Distribution Companies. At least 5 Regional Distribution Companies will be created to
manage all Distribution activities in specific regions — one from LEC and others based on existing cross
border grids, CLSG sub-stations and future large decentralized grids. Distribution companies will manage
all distribution activities in their allocated region, either on or off national grid, except long term off-grid
locations which may be managed by small local companies or cooperatives. Liberia Electricity
Regulatory Commission (LERC) will regulate Distribution Companies revenues and tariffs guaranteeing
an adequate cost recovery and return on investment while reducing differences in tariffs through use of
REFUND as a balancing mechanism.

LEC National Grid Company or Unit. LEC Transmission and System Operation activities should be set up
in an autonomous “LEC National Grid Company or Unit” that will treat all Distribution and Generation
Companies without discrimination. This unit will also procure energy from on-grid Renewable
Independent Power Producers (IPP) and other grid connected generation units in order to guarantee a
secure and competitive sourcing for all Distribution Companies connected to the National Grid.
Regional Distribution Companies will be allowed to procure part of the energy they consume directly,
under limits to be approved by LERC.

Other private operators will be involved in rental or retail/supply of solar portable lamps, and non-
electrical energy efficient cook stoves or cooking gas and related equipment. Rural Services Unit(s)
(RSU) will give support in procurement and wholesale of Solar Portable Lamps, in monitoring progress
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and to Distribution Companies on pre-paid meters. Petrol retailers will be required to distribute and
make available cooking gas in different sizes down to at least 6 kg per bottle. The Liberian Petroleum
Refining Company (LPRC) will also support LPG imports and storage.

Coordination, monitoring and communication

Coordination and monitoring. RREA will coordinate, supervise, and report progress yearly on the
implementation of the Master Plan, while the Ministry of Lands, Mines and Energy (MLME) will provide
policy oversight and monitoring of the Master Plan, along with the National Energy Committee. The
latter will include all relevant ministries, agencies, Civil Society, the private sector, and county official
and shall meet at least once every year to review progress made on the implementation of the Master
Plan.

Communication. A web-site will be developed by RREA to communicate the implementation and results
of the Master Plan and the Rural Electrification database and statistics. Other means such as brochure,
newsletter, etc. will be prepared to provide information to the general public on the implementation of
the Master Plan.
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1 INTRODUCTION

1.1 FOREWORD

The Rural and Renewable Energy Agency (RREA) is mandated by its Legislation to develop in
collaboration with the Ministry of Lands, Mines & Energy and other stakeholders a Rural Energy Strategy
and Master Plan for Liberia. The Master Plan shall be formulated on the basis of well-defined project
selection and prioritization criteria designed to ensure enhanced energy access with equity, sustainable
development and optimal use of indigenous and renewable resources, and ensure that these are
integrated into the national energy Master Plan. This document has been prepared in fulfillment of this
very important mandate.

Recently we suffered one of the most tragic civil wars in modern African history, and then, just when we
had substantially recovered and begun to grow our economy the Ebola crisis came. It is once again time
to rebuild our nation, to recover productivity and growth, to strengthen our resilience and reduce
vulnerability with sustainable public finances and real results. Energy is one of the key elements and
priorities for our recovery and for our development. Together with roads and communication, energy is
critical for economic activity, for health, for education and for security.

Liberia has one of the lowest electrification rates in the world and, at the same time, one of the highest
electricity tariffs globally. It is a major impediment to growth and development in health, education and
security of the people, a huge restraint economic activity and job creation.

Some progress has been made in Monrovia. With donors’ contributions the Government is electrifying
the city of Monrovia and its environs, and with the rehabilitation of Mount Coffee we expect that
electricity will become more affordable and that many diesel generators and consumers currently
outside of the grid will be connected to the main grid sooner than later.

On the other hand, we cannot ignore and leave the rest of the country without electricity. It is therefore
imperative to invest in rural electrification because we still have to electrify the cities and towns in the
rest of the country taking advantage of the vast renewable energy resource potential, where affordable
electricity is supplied to support social and economic activities thus leading to productive uses, and job
creation. This Rural Energy Master Plan serves as a strategic roadmap for providing access to improved
energy services as well as integrating energy into rural development programs and activities in Liberia.
Identifying viable projects that can be maintained by the private sector is the purpose of this Master
Plan. Financing the implementation of this Master Plan will require a combination of grants,
concessional finance, and private sector investment in order to achieve the 35% rural electrification
target in 2030.

We need a consolidated effort of all stakeholders —the Government, development partners, civil society
and the private sector — for the implementation of this Rural Energy Master Plan to increase energy
access and ensure social and economic development in rural Liberia.

— Gesto

LR.2016.R.001.3



RURAL ENERGY STRATEGY AND MASTER PLAN FOR LIBERIA UNTIL 2030

TECHNICAL REPORT

1.2 OVERVIEW

The current document was developed by Gesto Energia, S.A., (“Consultant”) under a contract celebrated

with the Rural and Renewable Energy Agency of Liberia (“Client”) for the Development of the Rural

Energy Master Plan for Liberia (“Project”), under funding from the European Development Fund (10"

EDF), and constitutes the Final Report of the Project.

The Consultant is an international firm specialized in energy planning and in the evaluation of

renewable energy resources. It has know-how and experience in the development of renewable energy

policy as well as master plans and supports all phases of renewable energy project development.

The Project’s global objective is to develop and demonstrate a Rural Energy Strategy and Master Plan

for Liberia up to 2030. More specifically, the Project aims to answer the question: “how to achieve 35%

or more of rural electrification by 2030?” and to:

1.

A

Serve as a strategic roadmap for providing access to improved energy services as well as
integrating energy into rural development programs and activities, taking into
consideration other cross-cutting issues such as gender, energy efficiency, and
environmental protection;

Promote energy enterprise development;

Research and develop renewable energy technologies locally;

Establish standards for equipment and services;

Establish a central repository for all information on rural and renewable energy activities
in Liberia.

This document consists of six parts:

A.

Introduction — the current part, where the overview and objectives of the Project and
methodology applied is presented;

Background and Policy — where the country and sector background is presented, the
country’s agenda and policies are evaluated and barriers, expectations and priorities for
rural energy are addressed.

Long Term Vision — assesses the demand and supply options (including the existing
endogenous resources), and analyses the long term network expansion.

Rural Energy Vision and Targets to 2030 — sets the rural electrification scenarios to 2030,
addresses the funding potential and strategy and establishes the vision and targets for
rural energy.

Rural Energy Investment and Action Plan — forms the rural energy action plan, including
implementation and investment plan, and evaluates country and local impact.
Implementation Framework — addresses several implementation issues such as the
institutional and regulatory framework, the private sector participation, the funding
strategy and coordination, communication and monitoring topics, as well as other cross-
cutting issues.
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1.3 METHODOLOGY

The methodological approach for the Project has been subject to debate between the Client and the
Consultant in the inception phase of the Project, although there weren’t substantive changes to the
preliminary methodology proposed during the tender phase, other than some refinement of tasks and
shifts in the work plan.

The final methodology is depicted in Figure 1.1, and a brief description of the tasks is presented in the
following section.

. . . Decision Making & .
DlagnOSIS AnaIVSIS Vision bUlIdlng

Local action
* Inception *  Beliefs Audit *  Workshop *  Capacity
mission And High Level Meetings building

Economic review
*  Economic review * Willingness to pay

*  Top-Down demand * Scenario economics
Rural Energy

-

2 Network expansion &

g *  GIS database * Network expansion Decision Strategy

| . * Network plannin i :

= Bottom up demand P g Making - Action plan &

S Budget

: Resource Assessment 0 S ey
*  Fuel availabilityand cost * Hydro resource
* Solar resource mapping and mini-hydro

Figure 1.1 — Project methodology

Figure 1.1 shows a series of interconnected sub-activities and tasks that will go from diagnosis, analysis,
decision making and vision building up to planning, into 4 different vectors (Local action, Economic
Review, Network Expansion and Resource Assessment) that integrate the specific required work. The
planning phase is built upon the deep technical and economic analysis and the political decision making
and it delivers the strategy, action plan and capacity building.

This approach takes into account the target groups geographical areas to be covered and focus on the
expected off-grid areas.

The planning phase, the report mapping and presentation was planned at the end of the Project, but
the outcomes and interim results of the tasks were presented to the Client on a regular basis.
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The Local Action vector comprised the tasks performed at a local level, together with the Client and
other relevant stakeholders. As such, the inception mission, beliefs audit, funding and financing
interviews, were carried out, ending up with the workshop and high level meetings1 where the
scenarios were presented for decision making and vision building.

The Economic Analysis vector comprised all the tasks related to the economic review, the top-down
demand assessment, the willingness to pay and prioritization criteria and the scenario development
based on the combined inputs from the later task with the funding and financing interviews and the
network planning and budgeting.

The Network Expansion vector comprised the tasks related to the building and verification of the
Geographic Information System (GIS) database, the updated bottom-up demand assessment, the
network expansion model update and finally the network planning and budgeting.

The Resource Assessment vector was a differentiated approach proposed by the Consultant, in where it
wasn’t an actual requirement of the Terms of Reference apart from some specific activities that could fit
in this broad category.

In reality, in order to assess the best option for rural electrification, the base rural electrification
technologies should be properly assessed. From the Consultant’s experience, given the geography,
climate and country size, it was expected that in Liberia rural electrification might be achieved from
fossil fuels, photovoltaic (PV), biomass or hydropower based solutions in competition with grid
extension. The additional effort put into this task allowed a further comprehensive planning of the rural
electrification options. The business models for each solution were developed, taking resource
availability into account.

For the Capacity Building activity, the Consultant took into account its relevant experience in providing
training and capacity building on renewable energies mapping and development not only in African
countries but also worldwide. In fact, notwithstanding the permanent interaction with the client’s local
staff while developing the projects, that allowed for an overall awareness of the processes deployed and
an ongoing exchange of knowledge, the Consultant is keen on providing this capacity building in more
specific formats, usually in the form of workshops and seminars.

For the Strategy, taking into account all data collected and GIS mapping of Liberia, as well as the
analysis that was done, a rural electrification strategy for Liberia was developed. Key recommendations
include not only technical and economic aspects, but also a brief legal review.

The Action Plan and Budgeting task required all the inputs from the network expansion and resource
assessment studies and resulted, together with the Strategy, in the drafting of the Rural Energy Master
Plan.

! Stakeholder’s Consultation and Validation Workshop at the Passion Hotel, Gboveh Hill, Gbarnga City, Bong County, February 4, 2016
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Finally, in the Communication activity, the Consultant designed materials for a communication strategy
for public awareness towards rural energy development, renewable energy technologies and
community requirement.
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PART B. BACKGROUND AND POLICY
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2 COUNTRY AND SECTOR BACKGROUND

2.1 ECONOMIC AND SOCIAL SITUATION OF LIBERIA

Liberia’s geography. Liberia is situated in West Africa, neighboring Sierra Leone on the northwest with a
299 km border, Guinea to the north with a total length of land border of 590 km, and Céte d’lvoire in
the east, with a land border of 778 km. On the southwest it is bordered by the North Atlantic Ocean,
having 579 km of coastline. Liberia’s total area comprises 111 369 km?, of which 96 320 km? is land and

the remaining 15 049 km? is water [1].
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Figure 2.1 — Map of Liberia.

Administrative divisions of Liberia. Liberia is divided into fifteen counties (see Figure 2.1), which, in
turn, are subdivided into a total of 90 districts and further subdivided into clans. The biggest counties
are Nimba and Grand Gedeh, with over 10 360 kmz, followed by Lofa, Gbarpolu, Sinoe, and Bong. These
five counties account for 54% of Liberia’s total area (96 917 km?). On the other hand, the smallest
county is Montserrado with only 1 880 km?, followed by Bomi, Maryland, and Margibi, with 1932,
2 294, and 2 690 km?, respectively (see Figure 2.2).

Population distribution. Monrovia, Liberian capital, is the most populous city, with a total of 28% of the
total population of Liberia, located in Montserrado County. More than 50% of total population of Liberia
lives in Montserrado, Nimba and Bong Counties (see Figure 2.3).
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Figure 2.2 — County area. Figure 2.3 - Liberia’s total population distribution per
county [2].

Historical Background. Liberia was created through a settlement of freed slaves from the United States
(US) in 1822 and by 1847 the American-Liberians were able to establish a republic, thus being Africa's
oldest republic. Prior to the World War | Liberia was largely impoverished and unstable, as well as
dependent on Germany for around 75% of its foreign trade. This economic cooperation with Germany
was over in 1918 once Liberia joined the World War | (WWI) alongside with the USA, having a severe
impact on the Liberian economy. In the World War 1l (WWII) Liberia supplied rubber for the Allies as
they had the world's largest rubber plantation. During this war the USA constructed military bases,
airports, the Freeport of Monrovia, roads to the interior, etc. After WWII, William Tubman, president
from 1944-71, did much to promote foreign investment and to bridge the economic, social, and political
gaps between the descendants of the original settlers and the inhabitants of the interior. President
William R. Tolbert, Jr. pursued a policy of suppressing opposition and on April 12, 1980, Samuel Kanyon
Doe led a bloody coup d'état against president Tolbert. This put an end to 133 years of American-
Liberian political domination over Liberia.

Liberia’s First Civil War. The First Liberian Civil War was an internal conflict in Liberia from 1989 until
1997. In December 1989, the National Patriotic Front of Liberia (NPFL), led by Charles Taylor, began an
uprising against the Doe's regime. In 1990 Doe was executed by a splinter group of the NPFL. This
conflict only came to an end in 1997, once Taylor won a presidential election which international
observers declared as free and fair. Taylor won the elections with 75.33% of the votes, while the runner-
up, Unity Party leader Ellen Johnson Sirleaf, received a mere 9.58% of the votes. This civil war conflict
killed over 200 000 people and the involvement of the Economic Community of West African States
(ECOWAS) and the United Nations was necessary. Between 1997 and 1999, although the bloodshed in
Liberia slowed considerably, it did not end. Violence kept flaring up and during Taylor’s entire reign he
had to fight insurgencies against his government.

Liberia’s Second Civil War. The peace did not last long, and in 1999 the Second Liberian Civil War broke
out. Indeed, in 1999 Ghana and Nigeria accused Liberia of supporting Revolutionary United Front rebels
in Sierra Leone, and Britain and the US threatened to suspend aid to Liberia. Meanwhile, the United
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Nations Security Council in March 2001 concluded that Liberia and Charles Taylor played a role in the
civil war in Sierra Leone, and therefore banned all arms sales to, and diamonds sales from Liberia; and
banned high Liberian Government members to travel to UN-states. In 2002, rebels — Liberians United
for Reconciliation and Democracy (LURD) — intensified their attacks on Taylor's government, supported
by Sierra Leone and Guinea, as Taylor was supporting opposition factions in both countries. Finally, on
August 11, 2003, Taylor stepped down and went into exile in Nigeria. During the period of 2003-2005, a
peace agreement was achieved and a transitional government appointed.

Socio-Economic impact of Liberia’s Civil Wars. By the end of the 14 year conflict, most of Liberia’s
infrastructures had been destroyed, food insecurity was widespread, poverty rates were high, and many
people had been displaced. Indeed, this conflict had grave social, economic and environmental impacts
and by the end of 2003, about a third of these people were still living as refugees in neighboring
countries. Since 1989, about half a million people were killed in war-related circumstances, and of
these, 50% were civilians. The economic impacts of these civil wars were clear: in 2003 Liberia was the
second country with lowest Gross Domestic Product (GDP) based on Purchasing Power Parity per capita
in the world. The major challenges facing Liberia’s post-conflict development concerned infrastructure,
human capital and institutional capacity.

Ellen Johnson Sirleaf elected president. After two years of rule by a transitional government, the 2005
Liberian general election were held. In these elections, President Ellen Johnson Sirleaf, former World
Bank employee and Liberian finance minister, won the presidential elections and became the first
democratically-elected female African head of state in January 2006. In 2011 she subsequently won
reelection in another free, fair and transparent democratic elections. Moreover, President Ellen Johnson
Sirleaf was jointly awarded the 2011 Nobel Peace with Leymah Gbowee of Liberia and Tawakkol Karman
of Yemen, in recognition for “their non-violent struggle for the safety of women and for women's rights
to full participation in peace-building work" [3]. President Ellen Johnson Sirleaf had the challenge to
rebuild Liberia's economy, and to reconcile a nation still recovering from 14 years of fighting.

Rapid economic growth due to peace and stability. With the restoration of peace, Liberia faced a
period of rapid economic growth, experiencing a GDP rate of 7.6% on average in the period of 2004-13,
and its nominal GDP more than tripling during this period (Figure 2.4). The restart of iron ore production
encouraged construction and service sector activities. There was also a boost in foreign direct
investment inflows which provided a significant boost for the Liberian economy. This rapid growth
driven by natural resources resulted in a significant improvement in the United Nations Development
Programme’s (UNDP) Human Development Indicators (from a very low base), from 0.35 in 2005 to 0.42
in 2013. Nevertheless, the level of this index remains well below the average for sub-Saharan Africa
(0.51).
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Figure 2.4 — Nominal GDP and Real GDP growth annual percent change [4].

Ebola outbreak. Liberia experienced an epidemic of Ebola Virus Disease in 2014 and 2015, along with
the neighboring countries of Guinea and Sierra Leone. The first cases of virus were reported by late
March 2014, and in the beginning of August Liberia declared 'State of Emergency' in order to contain
the Ebola Virus Disease to spread. World Health Organization (WHO) only declared the country free of
transmission a final time on January 14, 2016. It is estimated that Liberia suffered 10 675 Ebola cases,
4 809 of which were fatal [5]. The most affected county was Montserrado, where Monrovia (the capital)
is located. This virus was extremely hard to contain given the country’s weak health system resulting
from long civil wars.

Economic impacts of the Ebola outbreak in Liberia. Ebola had a severe impact in the Liberian economy
across all sectors of employment. Indeed, many of those in wage employment were either asked to stay
at home or lost their positions entirely. Similarly, those involved in non-agricultural self-employment
activities, such as small scale traders, saw their business fall as markets closed, potential customers
become more reserved in their spending, and travel restrictions disrupted supply [6]. Moreover, Ebola
drove up key food prices and led to food insecurity across the country [7]. This along with the decrease
of incoming Foreign Direct Investment (FDI) as many businesses departing, taking capital and expertise
with them, and a decline in exports of 38%, imposed a serious slowdown in Liberia’s economy. Indeed,
Liberia’s GDP growth rate declined from 8.7% in 2013 to 0.7% in 2014. Also, the fiscal accounts in Liberia
deteriorated significantly as a result of the epidemic.

Due to this troubled and difficult past, Liberia is today one of the least developed and poor countries
in the world. In order to compare the level of development between countries the International Human
Development Indicators were analyzed. These indicators are measured by the UNDP and used in the
preparation of the 2015 Human Development Report, composed by five indices. The summary of
Liberia’s score in these five indices compared to the world and Sub-Saharan Africa (SSA) are indicated in
Figure 2.5, as well as the percentile where Liberia falls regarding all the other countries analyzed
(showed in Figure 2.6).

Human Development Index (HDI): This index emphasizes that people and their capabilities should
be the ultimate criteria for assessing the development of a country, not economic growth alone. It
is a summary measure of average achievement in key dimensions of human development: a long
and healthy life, being knowledgeable and have a decent standard of living. Liberia has been
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highly improving in the health dimension, assessed by life expectancy at birth, where Liberia went
up from 56.1 years in 2006 to 60.9 in 2014 (above Sub-Saharan Africa’s average of 58.5). The
education dimension is measured by two indicators: mean of years of schooling for adults aged 25
years and more, where in Liberia is only 4.1 years compared to 5.2 in SSA; and expected years of
schooling for children of school entering age, where again is lower in Liberia versus SSA (9.5 vs.
9.3). The standard of living dimension is measured by gross national income per capita and Liberia
has the 5™ lowest in the world. Taking these dimensions into account, Liberia has one of the
lowest HDI scores in the world, ranking 177 out of 188 and thus being at the bottom 6%
percentile. Moreover, Liberia’s score (0.43) is well below the world’s average (0.71), the Sub-
Saharan Africa’s score as a region (0.52). Nevertheless, Liberia’s HDI score has been steadily
increasing having gone up from 0.33 in 2005.

Inequality adjusted Human Development Index (IHDI): The IHDI takes into account not only the
average achievements of a country on health, education and income, but also how those
achievements are distributed among its population by “discounting” each dimension’s average
value according to its level of inequality. Thus, while the HDI can be viewed as an index of average
achievements in human development dimensions, the IHDI measures the level of human
development when the distribution of achievements across people in the society is accounted for.
The IHDI will be equal to the HDI when there is no inequality, but falls below the HDI as inequality
rises. Liberia’s IHDI score is 0.28, thus having an overall loss of 34.8% in its HDI score. However,
although Liberia’s IHDI is lower than its HDI thus indicting that there is a loss in human
development due to inequality, Liberia goes up 2 places regarding the HDI rank. Hence, although
Liberia’s human development decreased due to inequality, it decreased less than the overall of
the other countries. Indeed, in this ranking Liberia is on the bottom 8% percentile, compared to
6% in the HDI score.

Gender Development Index (GDI). The GDI measures differences between male and female
achievements in the three basic dimensions of human development. In Liberia, the life expectancy
at birth for females is 61.8 years, which is higher than the male’s (59.9). In the education
dimension, there is a high discrepancy between genders, as the female expected years of
schooling for children is only 8.9 compared to 12.4 years expected for males. Also regarding
education, the male mean years of schooling for adults ages 25 and older is also higher than for
females (5.8 years versus 2.6). Lastly, regarding the equitable command over economic resources,
measured by the estimated gross national income per capita is USD 930 for males compared to
USD 678 for females (measured in Purchasing Power Parity in 2011), evidencing even further the
gender inequality in Liberia. Once again, Liberia has an overall GDI score bellow the SSA as a
region.

Gender Inequality Index (Gll): The Gll is an inequality index and reflects how women are
disadvantaged in two dimensions: empowerment and economic status. Since the Gll includes
different dimensions than the HDI, it cannot be interpreted as a loss in HDI itself. The Gll ranges
between 0 and 1 and higher GIl values indicate higher levels of inequalities. Moreover, the
component indicators highlight areas in need of critical policy intervention. This index takes into
consideration the maternal mortality ratio, which is rather high in Liberia — 640 deaths per 100
000 live births — compared to SSA (506). Moreover, the adolescent (ages 15-19) birth rate in
Liberia is 117 births per 1 000 women, versus 110 in SSA. Concerning the percentage of seats in
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parliament held by women, in Liberia this share is only 10.7%, and the female population with 25
or more years with at least some secondary education is merely 15.4%. Regarding the labor force
participation rate for females of 15 years and older, it is simply 58.2% compared to 64.8% for
males. Moreover, Liberia is below the SSA as a region in all these dimensions, and thus it is only
natural that its Gll score is higher than SAA, hence indicating it has more gender inequality.
Furthermore, Liberia is on the percentile 94%, and is the gt country out of the 155 analyzed with
the highest levels of gender inequalities.

Multidimensional Poverty Index (MPI). This index identifies overlapping deprivations at the
household level across the same three dimensions as the Human Development Index (health,
education and living standards) and shows the proportion of poor people and the average number
of deprivations each poor person experiences at the same time. Liberia has a MPI value of 0.36
which indicated the percentage of the population that is multidimensional poor adjusted by the
intensity of the deprivations. Moreover, its multidimensional poverty headcount is of 70.1%,
which indicates the percentage of the population with a weighted deprivation score of at least
33%, (at least one deprivation in health, education of living standards), and 35.4% of the
population have deprivation score of 50% or more (population in severe multidimensional
poverty). Shockingly, the average number of deprivations poor people experience at the same
time in Liberia is of 50.8%. Furthermore, living standards is the dimension with the highest
contribution of deprivation to overall poverty, with a percentage of 51.4 of the MPI attributed to
deprivations in this dimension, followed by health (25.6%), and lastly education (23%). The
population living below the national income poverty line is of 63.8%, compared to 83.8% of the
population living below a Purchasing Power Parity of USD 1.25/day. All these indicators point to
the fact that Liberia is an extremely poor country, and indeed is the 10" country with the highest
MPI score.

HDI HDI
1.0 100%
50%
IHDI GDI IHDI GDI
MPI Gll
World Sub-Saharan Africa @ Liberia World Sub-Saharan Africa @ Liberia
Figure 2.5 — International Human Development Figure 2.6 — International Human Development

Indicators Scores [8]. Indicators Percentile [8].

Although Liberia has a low score regarding gender equality, it has been greatly improving and several
measures have been imposed in order to mitigate this issue. As demonstrated above, Liberia is one of
the countries with most gender inequality. Nevertheless, this indicator has been improving with time.
Indeed, its score has gone down from 0.675 in 2005 to 0.651 in 2014. More importantly, are the
measure the Government of Liberia has been taking to tackle this issue. The National Gender Policy is an
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example of the bold steps set in motion to promote gender equality and women empowerment.
Moreover, the election of Ellen Johnson Sirleaf as President of Liberia is again a significant illustration of
the empowerment of women. Indeed, her actions toward gender equality were recognized in 2011
when she won the Nobel peace prize and she took care of giving an important place to women in her
government, women being at the head of the ministries of commerce, justice, finance, youth and sports
and gender and development.

Liberia’s demographic profile. In 2008, Liberia’s total population was about 3.5M persons, as published
in the house and population census. The sex ratio was 100.2 women to 100 men, indicating a balanced
population in regards to gender. The distribution of population in Liberia in terms of age are identical to
many developing countries, having an age pyramid that is very wide at the base, as seen by Figure 2.7,
indicating high birth and death rates. Indeed, in Liberia, the 0-4 age group contains the largest number
of people, thereafter declining steadily as the age increases. Due to this age distribution, Liberia has a
large labor force, formed by people that age from 5 to 64 years. Hence, according to the Liberia Labor
Force Survey 2010, if we consider all ages there are about 1.3 million people in the Liberian labor force,
however the comparable figure for the adult population is about 1.1 million. There are approximately
equal numbers of males and females in the labor force, and slightly more of them in rural areas than in
urban. The great majority of the labor force is in the productive ages of 25 to 54, but there are a
surprising number of younger people in the labor force, particularly in rural areas. Moreover, Liberia’s
unemployment rate is very low, at 3.7%.
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Figure 2.7 - Liberia’s Distribution of Population by Age [2].

Population projections. In 2015, according to the World Bank, Liberia’s population was up to 4.3
million, with a rural population growth rate per year of 1.4% and an urban population growth of 3.4%,
observed in Figure 2.8.
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Figure 2.8 — Liberia’s Total population [9].

Despite improvements, Liberia is still a fragile country. Regarding The Failed States Index, Liberia’s
score in 2015 was lower than in 2005 (97.3 vs. 99.5) and thus it was considered less fragile, as the
highest the score the more fragile the country is. In fact, Liberia went from the 9" most fragile country
in 2005 to the 21™ in 2015. On the other hand, Liberia’s score is still higher than the average of West
Africa as a region (88.1) and it increased since 2014, when its score was 94.3. Thus, Liberia is still
considered a fragile country and is on alert.

Liberia’s Debt Relief. Liberia relies heavily on foreign assistance and was indeed the second country
which received the highest Official Development Aid (ODA) grants as percentage of GDP in the period of
2003-2014 [10] (since the end of its civil war). Much of this ODA grants were as debt relief, given that in
2004 Liberia was the most indebted country in the world, with a government debt of 715.2% of GDP.
Thus, in order to ensure that Liberia did not face a debt burden it could not manage, the International
Monetary Fund (IMF) and the World Bank reduced tremendously Liberia’s external debt stock under the
Heavily Indebted Poor Countries (HIPC) Initiative (Figure 2.9). This granting of debt relief marked a
significant milestone in Liberia’s path toward recovery and according to Amara Konneh, Liberia’s
Minister of Planning and Economic Affairs, “The immediate challenge is to focus investment on roads,
electric power, and ports to unblock bottlenecks that inhibit private sector investment”. Moreover, the
IMF mission chief for Liberia Chris Lane said IMF involvement with Liberia has been sustained and
intensive, and will remain so for some time to come and that “After this debt relief milestone, the Fund
program should catalyze further financial support from the donor community” [11].
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Figure 2.9 - Liberia's Government Debt as Percentage of GDP [4].

FDI in Liberia. As described in Figure 2.10, since 2008 Liberia has had a net Foreign Direct Investment
inflow as percent of GDP extremely high, and in fact much higher than the average of the West African
countries. Even more interestingly is that Liberia is the 5t country in Africa with highest Net Foreign
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Direct Investment as percentage of GDP. In 2014 the net FDI as percentage of GDP had an accentuated
decrease and was cut in half, declining form 22% in 2013 to 11% in 2014. This was mainly due to the
Ebola outbreak as mentioned before. Although Liberia has high levels of net FDI as percentage of GDP,
its position on the Doing Business Rank was 179/180, which is awfully low and this means that
regulatory environment is not conducive to the starting and operation of a local firm.
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Figure 2.10 — Net Foreign Direct Investment, % of GDP [4].

GDP composition. In 2015, Liberia’s nominal GDP was USD 2 015Bi, where 36% came from the
agricultural sector, 16% from industry, and the remaining 48% from services. Liberia’s agricultural
products consist mainly in rubber, coffee, cocoa, rice, cassava (manioc, tapioca), palm oil, sugarcane,
bananas, timber, sheep and goats, and its principal industries are mining (iron ore), rubber processing,
palm oil processing, and timber. Moreover, comparing to Liberia’s GDP composition by sector in 2002,
where agriculture accounted for 76.9%, industry for 5.4% and services for 17.7%, it is evident that the
country’s service and industry sectors are developing, as depicted in Figure 2.11.

100%
2 77%
g 80%
3 60% 48%
= 36%
S o 40%
Q 16% 18%
5 o [ ]
bt Agriculture Industry Services
2002 m2015

Figure 2.11 - Liberia’s GDP composition by sector [1].

Labor Force Composition. As seen before, Liberia has an extremely large labor force and a very low
unemployment rate. On the other hand, most people’s status in employment is given as being own-
account worker (63%) or contributing family member (16%), as described in Figure 2.12, thus Liberia has
a vulnerable employment rate extremely high (79%). People in these two categories are employed
under relatively precarious circumstances, as they are less likely to have formal work arrangements or
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access to benefits or social protection programs, which puts them at risk when there is a downturn in
the economic cycle. In developing countries, where very few people can afford to be totally without
work and the unemployment rate is therefore very close to zero, this measure of vulnerable
employment is likely to be more useful than the unemployment rate as an indicator of the state of the
labor market. Moreover, regarding the labor force distribution by sector of economic activity, presented
in Figure 2.13, almost half of the population worked in agriculture, forestry and fishing, and a quarter of
the employed persons work in wholesale/retail trade. These are also the two sectors or activity with
highest vulnerable employment.
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Figure 2.12 — Percentage distribution of the employed . o
. . . . . . Figure 2.13 — Percentage distribution of the employed
population by status in employment in their main economic

. population by sector of economic activity in main job [12].
activity [12].

Economic projections. Liberia has had a difficult economic path. Nevertheless, its projections for the
future are looking prosperous with IMF predicting an annual GDP growth rate of 6.9% on average from
2016 to 2020, as described on Figure 2.14.
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Figure 2.14 — Nominal GDP and Real GDP growth annual percent change forecast [4].

2.2 RURAL LIBERIA: A MORE DETAILED VIEW
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Rural Population Definition. When talking about rural Liberia, there are two extremely different
definitions used back and forth in different documents. Indeed, in the “Liberia and Energy Access: A
Willingness to Pay Analysis” document [13], the rural households were considered all the households
outside Monrovia, including both urban and rural areas. Contrasting with the population and housing
census, where rural areas are referred to clans and urban areas to communities. The two definitions of
rural areas differ greatly, as for example the first one considers county capitals as rural areas and the
latter one does not. Indeed, when considering that rural areas are everything outside Monrovia, Liberia
has a total percentage of rural population of 72%, compared to 53% considered in the population
census conducted in 2008.

Rural Population Distribution per County. As mentioned before, about one third of the population lives
in Montserrado. However, this county’s population is mostly urban, with only 7% of its population living
in rural areas. In fact, Montserrado is the only county which has a higher percentage of urban
population than rural. All other counties have a higher percentage of rural population that urban
population, with River Cess, Grand Kru, Grand Cape Mount and Gbarpolu having more than 90% of their
population residing in rural areas. From Figure 2.15 we can see that the counties with highest rural
population percentage are situated in the southern coast line and in the frontier with Sierra Leone. On
the other hand, when analyzing the percentage population distribution of Liberia’s rural population per
county, shown on Figure 2.16, we have that more than 50% of the rural population in Liberia is located
in the counties of Nimba, Bong, Lofa and Grand Bassa. Indeed, while only 77% of the population of
Nimba County resides in rural areas, this county accounts for 19% of Liberia’s total rural population.
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Figure 2.15 — Percentage of Rural Population per County. Figure 2.16 — Percentage Distribution of Liberia’s Rural

Population per County.

Rural Population Distribution per Region. Analyzing the rural population per county does not allow us
to understand the regions of Liberia with most rural population. Thus, an analysis of this distribution per
region is useful. Regions were defined as stated in the terms of agreement (see Figure 2.17). As it can be
seen in Figure 2.18 and Figure 2.19, by agglomerating the counties in regions, all regions except region 3
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have a higher percentage or rural population than urban. Indeed, only 27% of the population of region 3
is rural. Interestingly, region 2 is the second region with the lowest percentage of rural population,
however it aggregates almost half of Liberia’s rural population. Contrastingly, region 4 is the region with
most percentage of rural population, with 89% of its total population living in rural areas, however it is
the region in which less rural people live. Obviously this depends on several exogenous factors, such as
the dimension of the region and population density.
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Figure 2.17 - Liberia division by regions.
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Figure 2.18 — Percentage distribution of Liberia’s rural Figure 2.19 — Percentage of rural population per region.

population per region.

Population Density. Rural population is highly correlated with population density. Indeed, urban areas
are characterized by high population density. Thus, it only makes sense that Montserrado is by far the
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county with higher population density, with more than 590 people per km?. The county with lowest
population density is Gbarpolu, with only 8 people per km?, which is also one of the counties with
highest percentage of rural population, 91%. Moreover, evidencing that much of Liberia’s population is
rural, we have that its overall population density is incredibly low, at 36 people per km? (see Figure
2.20).
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Figure 2.20 - Population density per county.

Household Dimension. As shown in Figure 2.21, the counties with highest household dimension are
situated in southern Liberia and in the frontier with Sierra Leone, which are also the ones with highest
rural percentage, as mentioned above, with the exception of Maryland. Moreover, Liberia’s average
household size is 5.1 persons, however this average is relatively different when it concerns rural areas
rather than urban centers. In rural areas this averages goes up to 5.3 persons, compared to 4.9 in urban
centers. This difference in average household size by area of residents is verified in almost every county,
with rural households having on average more people than urban households. The counties in region 3,
located in the center of Liberia, have fewer people per household, which may be due to the high

concentration of urban centers in this area.
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Figure 2.21 — Average household size.

The overall literacy rate is lower in rural versus urban areas. Information on literacy, while not a
perfect measure of educational results, is probably the most easily available and valid for international
comparisons. Low levels of literacy, and education in general, can impede the economic development of
a country in the current rapidly changing, technology-driven world. Thus, evaluating the percentage of
population who can read and write is important in order to understand the most developed counties
within Liberia. As presented in Figure 2.22, the counties with lowest overall literacy rate are more rural
counties, and the ones with highest literacy rate have a higher percentage of urban population. Indeed,
the overall literacy rate in rural areas is 50%, compared to 69% in urban areas. Moreover, the literacy
rate in women is much lower than the literacy rate among men (47% vs. 72%). This difference in literacy
rates is extremely evident in Grand Kru, where the men literacy rate is 71% and the women is only 28%.
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Figure 2.22 — Overall Literacy Rate [12].
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The majority of rural population is employed in the agricultural sector. Agriculture, forestry and fishing
are the most important activities in Liberia, particularly in rural areas. Indeed, as mentioned before, 47%
of Liberia’s employed population main job is in this sector of economic activity, and in rural areas this
goes up to 73%, as presented in Figure 2.23. Moreover, according to the 2008 house and population
census, Rivercess, River Gee, Grand Kru, Gbarpolu and Lofa are the counties with more population
employed by this activity, with more than 75% being employed in the sector. The only counties with less
than 50% of the population employed in the agricultural sector are Maryland, Margibi, Grand Bassa and
Montserrado. Due to the large percentage of rural households involved in this activity, as well as
wholesale/retail trade, urban areas has a vulnerable employment indicator very high (87%), thus putting
them at risk when there is a downturn in the economic cycle. Also, the inactivity rate of people aged
between 15 and 64 years in rural areas is lower than urban areas (27.5% vs. 44.6%).
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Figure 2.23 - Percentage distribution of the employed population by county and by sector of economic activity [12].

Rivercess, Bong and Sinoe are the counties with highest percentage distribution of poor households.
Finally, in order to better understand the present purchase power of each county, the percentage
distribution of households by perceived poverty status was analyzed. Only three counties had a
percentage distribution of poor and fairly poor households below 50% - Lofa, Grand Gedeh and Margibi.
All other counties had the majority of the households with a perceived poverty status of poor or fairy
poor. Rivercess is by far the county with the highest percentage distribution of poor households, with
more than a third having this perceived poverty status. Moreover, urban areas have a lower percentage
of poor and fairly poor households than rural areas (40.8% vs. 49.9%). Nevertheless, more than half of
the households in Liberia are perceived as having a middle income. On the other hand, when taking into
consideration the percentage distribution of households by perception of wellbeing based on income,
only 23% of the households are living well or reasonably well, while 40% are living carefully and 37% are
living with difficulty. Once again, the percentage of households living carefully and with difficulty is
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higher in rural rather than urban areas. The counties with lowest perception of wellbeing based on
income are again Rivercess, Bong, Sinoe and River Gee, and the ones with highest perception of
wellbeing are Grand Cape Mount, Grand Gedeh and Gbarpolu (see Figure 2.24).

Rivercess
Bong

Sinoe

River Gee
Nimba

Bomi

Grand Bassa
Montserrado
Maryland
Margribi
Gharpolu
Grand Kru
Grand Gedeh
Lofa

Grand Cape Mount

Liberia
0% 20% 40% 60% 80% 100%

M Poor Fairly poor ® Middle m Fairly rich Rich

Figure 2.24 — Percentage Distribution of Households by Perceived Poverty Status [12].
2.3 LIBERIA’S ENERGY SECTOR

Liberia has one of the most underdeveloped energy sectors worldwide. While having one of the lowest
rates of access to public electricity, it has one of the highest per-unit costs of electricity
(around 0.50 USD/kWHh). The long-lasting civil war (1989-2003) seriously damaged the power sector, and
by 2005 most of what still remained had been destroyed by looting. Additionally, Liberia is highly
dependent on fuel imports — almost 77 million US gallons of petroleum products (especially gasoline
and diesel, but also jet fuel and kerosene) were imported in 2012, mostly for transportation, electricity
generation and domestic lighting [14]. These two factors are considerable obstacles for the
development of the Liberian energy sector and for the development of Liberia itself, since basic services
such as health care, water and sanitation, education and telecommunications require access to
electricity.

Liberia’s civil war had severe consequences on the country’s power sector. Before the civil war, more
than 7% of the population had access to public electricity — around 35 000 costumers — with a total
installed capacity of 191 MW, of which approximately 98% were in and around Monrovia [14]. Liberian
Energy Corporation, the national electricity utility, was responsible for the generation, transmission and
distribution of electricity in Liberia, although the system’s low reliability, aggravated due the diminished
hydropower generation during the dry season, forced the private sector to invest in self-generation.
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With the destruction of most of the generation facilities during the war, including the Mount Coffee
hydropower plant (63 MW and 5 MW during the wet and dry seasons, respectively), as well as of the
transmission and distribution lines, LEC had to cease operations temporarily.

LEC’s operations were resumed with the assistance of an emergency program. Its recovery started
with an emergency program, which supported the construction of a small grid with high-speed diesel
(HSD) generators totaling 9.6 MW of installed capacity, split in four locations: 5 MW in Kru Town, 2 MW
in Congo Town and Bushrod Island each and 0.64 MW in Paynesville. The grid consisted of four
substations and 400 V, 11 kV and 22 kV distribution lines covering 80 km. This emergency program was
financed by several external institutions — the European Union, United States Agency for International
Development (USAID), the Norwegian Agency for Development Cooperation (NORAD) and The World
Bank Group.

External funding was and is helping the development Liberian energy sector, including LEC’s
development. The utility had inefficient and poorly engineered distribution, causing high technical
losses, inadequate billing and collection systems and was also plagued with power theft. The poor
quality of the generation and distribution was translated in frequent and lengthy outages. These factors,
along with the high-cost diesel as the only source of power, the lack of financing for new connections
and the consequently high tariffs constrained LEC’s ability to increase its customers and fully utilize all
generation capacity. The main bottlenecks to an efficient and sustainable development of a national
electricity system are: (i) the lack of infrastructure for transmission and distribution; and (ii) an
electricity utility in a precarious financial and technical situation, with an area of service limited to
Monrovia. Taking the previously stated into account, external funding is helping the development of the
Liberian power sector: to the 9.6 MW already installed were added two diesel generators, composed by
1 MW units — a 3 MW generator financed by NORAD and a 10 MW generator financed by USAID —
totaling the 22.6 MW of installed capacity in 2013. Improvements for the transmission and distribution
lines were also planned, as well as for the IT and data management systems. The increase in the quality
of generation and distribution is fundamental for the decrease of the current high energy tariff. There
are a number of different projects planned or under consideration, including the rehabilitation of the
Mt. Coffee hydropower plant. According to an International Renewable Energy Agency (IRENA) report in
2013 [15], there are 551 MW distributed in centralized projects and 80 MW in decentralized ones. Table
2.1 provides a summary of the already considered, committed or planned hydro and thermal generation

projects.
Table 2.1 - Considered, committed or planned generation projects [15].
Project ‘ Power Source Capacity (MW) Status Start Year
Bushrod 2 Heavy Fuel Oil 40.0 Committed 2013
Kakata (Buchanan) Biomass 35.0 Planned 2013
Mount Coffee Hydro 66.0 Committed 2015
Saint Paul 1B Hydro 78.0 Considered 2017
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Project ‘ Power Source Capacity (MW) Status Start Year
Saint Paul 2 Hydro 120.0 Considered 2017
Unnamed name Hydro 702.5 Considered 2019

There are several major players in the Liberian energy sector. Apart from the Government of Liberia
(Gol) and LEC, already mentioned, there are other stakeholders concerning Liberia’s energy sector,
including Liberian organizations and external donors. The Ministry of Lands, Mines and Energy key roles
are, among others, to provide energy to the domestic, commercial and industrial users, as well as to
research and promote the usage of local energy sources. RREA is an independent agency of the GolL
established in 2010 to promote the development and supply of modern energy products and services to
Liberian rural areas. There are also many external donors and lending institutions, which assist in the
development of Liberia’s energy sector, such as the World Bank Group (WB), United States Agency for
International Development, the European Union (EU), Kreditanstalt fur Wiederaufbau (KfW), Norwegian
Water Resources & Energy Directorate (NVE), Japan International Cooperation Agency (JICA), African
Development Bank (AfDB), West African Power Pool (WAPP) and United Nations Industrial Development
Organization (UNIDO).

Liberia’s rural population heavily relies on self-generation. In the last few years, much effort has been
made to restore the electrification access rates to pre-war levels. In July 2010, LEC had around 2 500
customers, a number that increased more than five-fold up to July 2013, with approximately 13 875
customers connected to the network in Monrovia [14]. Despite this effort, according to the World Bank
[9], Liberian urban and rural access in 2012 was 18.9% and 1.2%, respectively, averaging 9.8%
nationwide. Although the access rate is still low, World Bank data states that the national electricity
access rate was 4.1% in 2010, meaning that it has more than doubled in two years. Regardless of this,
the World Bank data most likely considers self-generation, meaning that the access rates to public
electricity are considerably lower. According to the same source, in 2012 the electricity access rates for
the neighboring countries, Cote d'lvoire, Guinea and Sierra Leone were 55.8%, 26.2% and 14.2%,
respectively, more than in Liberia.

Traditional biomass is the most used source for cooking and lighting. The current lack of access to
poor-quality and relatively expensive modern types of energy services in many areas induces a strong
consumption of traditional biomass. Concerning cooking, as it can be observed in Figure 2.25, there are
two main sources of fuel used by the Liberian population, wood and charcoal. According to the 2008
Census [2], more than half of the households use wood as a cooking fuel (57.2%) and a 37.0% uses
charcoal. The remaining 5.8% are distributed between kerosene, gas, electricity/own generator,
electricity supply/power supply, and other types of fuel. This is not evenly distributed between urban
and rural households. Although the majority of the Liberian households uses wood as a source of cooking
fuel, in urban areas 70% of the households use charcoal, and only 21% of the households use wood. On the
other hand, almost every household in the rural areas use wood as a cooking supply, and only 5% use
charcoal.
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