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EXECUTIVE SUMMARY 

 

Introduction 

ά{Ƴŀƭƭ ƭƛƎƘǘ ǘƻŘŀȅΣ ōƛƎ ƭƛƎƘǘ ǘƻƳƻǊǊƻǿέΦ This document presents [ƛōŜǊƛŀΩǎ wǳǊŀƭ 9ƴŜǊƎȅ {ǘǊŀǘŜƎȅ ŀƴŘ 

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 

ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǊǳǊŀƭ ŀǊŜŀǎ ŀƴŘ ǇƻǇǳƭŀǘƛƻƴ ς meaning all areas and population outside of greater 

Monrovia. ¢Ƙƛǎ ŘƻŎǳƳŜƴǘ ǊŜǎǇƻƴŘǎ ǘƻ [ƛōŜǊƛŀΩǎ tǊŜǎƛŘŜƴǘ Ŏŀƭƭ ŦƻǊ ά{Ƴŀƭƭ [ƛƎƘǘ ¢ƻŘŀȅΣ .ƛƎ [ƛƎƘǘ 

¢ƻƳƻǊǊƻǿέΣ ŀƴŘ 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 LibeǊƛŀΩǎ 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 

2014Φ ¢ƘŜ 9ōƻƭŀ ƻǳǘōǊŜŀƪ ƘŀŘ ŀ ŘŜǾŀǎǘŀǘƛƴƎ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ƴŀǘƛƻƴΩǎ ŜŎƻƴƻƳȅ ŀƴŘ ƻƴ ǘƘŜ ƭƛǾŜǎ ƻŦ Ƴƛƭƭƛƻƴǎ 

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. 

[ƛōŜǊƛŀΩǎ ŜƴŜǊƎȅ ŀŎŎŜǎǎ ƛǎ ǎǘƛƭƭ ǘƻŘŀȅ ƻƴŜ ƻŦ ǘƘŜ ƭƻǿŜǎǘ ƛƴ ǘƘŜ ǿƻǊƭŘΦ 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 ς 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 

ŜŦŦƛŎƛŜƴǘ ǿŀȅ ǘƻ ōǊƛƴƎ ά.ƛƎ [ƛƎƘǘέ ǘƻ [ƛōŜǊƛŀ ƛǎ ǘƻ ƘŀǾŜ ǘƘŜ bŀǘƛƻƴŀƭ DǊƛŘ ǊŜŀŎƘ уф҈ ƻŦ [ƛōŜǊƛŀΩǎ ǇƻǇǳƭŀǘƛƻƴ 

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 bŀǘƛƻƴŀƭ DǊƛŘ ŀƴŘ ǘƻ ōŜƴŜŦƛǘ ŦǊƻƳ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ƛƳƳŜƴǎŜ ǊŜƴŜǿŀōƭŜ ǇƻǘŜƴǘƛŀƭΦ 

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 ς from Monrovia to cities and 

towns, from cities and towns to more rural areas.  

Ambitious objectives until 2030 for ŀ ŘŜŎŜƴǘǊŀƭƛȊŜŘ ŀƴŘ ŜǉǳƛǘŀōƭŜ ǘǊŀƴǎƛǘƛƻƴ ǘƻ ǘƘŜ άƭŀǊƎŜ ƎǊƛŘέ ƭƻƴƎ 

term vision: 

ω 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. 

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

ω 10 largest settlements in each County to be electrified by 2030 with minimum electrification of 

15% per County. 

ω More than 75% of all electricity generated from renewables by 2030 with 19% coming from 

other than large hydro: Mini-hydro, Solar and Biomass.  

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

ω 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 /ƾǘŜ ŘΩLǾƻƛǊŜΣ 

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 ς 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 ς 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 ς 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 

ƛƴ ŀƴ ŀǳǘƻƴƻƳƻǳǎ ά[9/ bŀǘƛƻƴŀƭ DǊƛŘ /ƻƳǇŀƴȅ ƻǊ ¦ƴƛǘέ ǘƘŀǘ ǿƛƭƭ ǘǊŜŀǘ 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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PART A. INTRODUCTION 
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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 donorsΩ 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 ς the Government, development partners, civil society 

and the private sector ς for the implementation of this Rural Energy Master Plan to increase energy 

access and ensure social and economic development in rural Liberia. 
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1.2 OVERVIEW 

¢ƘŜ ŎǳǊǊŜƴǘ ŘƻŎǳƳŜƴǘ ǿŀǎ ŘŜǾŜƭƻǇŜŘ ōȅ DŜǎǘƻ 9ƴŜǊƎƛŀΣ {Φ!ΦΣ όά/ƻƴǎǳƭǘŀƴǘέύ ǳƴŘŜǊ ŀ ŎƻƴǘǊŀŎǘ ŎŜƭŜōǊŀǘŜŘ 

ǿƛǘƘ ǘƘŜ wǳǊŀƭ ŀƴŘ wŜƴŜǿŀōƭŜ 9ƴŜǊƎȅ !ƎŜƴŎȅ ƻŦ [ƛōŜǊƛŀ όά/ƭƛŜƴǘέύ ŦƻǊ ǘƘŜ Development of the Rural 

Energy Master Plan for Liberia όάtǊƻƧŜŎǘέύΣ ǳƴŘŜǊ ŦǳƴŘƛƴƎ ŦǊƻƳ ǘƘŜ 9ǳǊƻǇŜŀƴ 5ŜǾŜƭƻǇƳŜƴǘ CǳƴŘ όмлth 

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. 

¢ƘŜ tǊƻƧŜŎǘΩǎ Ǝƭƻōŀƭ ƻōƧŜŎǘƛǾŜ ƛǎ ǘƻ ŘŜǾŜƭƻǇ ŀƴŘ ŘŜƳƻƴǎǘǊŀǘŜ ŀ Rural Energy Strategy and Master Plan 

for Liberia up ǘƻ нлолΦ aƻǊŜ ǎǇŜŎƛŦƛŎŀƭƭȅΣ ǘƘŜ tǊƻƧŜŎǘ ŀƛƳǎ ǘƻ ŀƴǎǿŜǊ ǘƘŜ ǉǳŜǎǘƛƻƴΥ άƘƻǿ ǘƻ ŀŎƘƛŜǾŜ ор҈ 

ƻǊ ƳƻǊŜ ƻŦ ǊǳǊŀƭ ŜƭŜŎǘǊƛŦƛŎŀǘƛƻƴ ōȅ нлолΚέ ŀƴŘ ǘƻΥ  

1. 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;  

2. Promote energy enterprise development;  

3. Research and develop renewable energy technologies locally;  

4. Establish standards for equipment and services;  

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

in Liberia. 

This document consists of six parts:  

A. Introduction ς the current part, where the overview and objectives of the Project and 

methodology applied is presented; 

B. Background and Policy ς where the country and sector background is presented, the 

ŎƻǳƴǘǊȅΩǎ ŀƎŜƴŘŀ ŀƴŘ ǇƻƭƛŎƛŜǎ ŀǊŜ ŜǾŀƭǳŀǘŜŘ ŀƴŘ ōŀǊǊƛŜǊǎΣ ŜȄǇŜŎǘŀǘions and priorities for 

rural energy are addressed. 

C. Long Term Vision ς assesses the demand and supply options (including the existing 

endogenous resources), and analyses the long term network expansion. 

D. Rural Energy Vision and Targets to 2030 ς sets the rural electrification scenarios to 2030, 

addresses the funding potential and strategy and establishes the vision and targets for 

rural energy.  

E. Rural Energy Investment and Action Plan ς forms the rural energy action plan, including 

implementation and investment plan, and evaluates country and local impact. 

F. Implementation Framework ς 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 

Consultanǘ ƛƴ ǘƘŜ ƛƴŎŜǇǘƛƻƴ ǇƘŀǎŜ ƻŦ ǘƘŜ tǊƻƧŜŎǘΣ ŀƭǘƘƻǳƎƘ ǘƘŜǊŜ ǿŜǊŜƴΩǘ ǎǳōǎǘŀƴǘƛǾŜ ŎƘŀƴƎŜǎ ǘƻ ǘƘŜ 

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.  

 

Figure 1.1 ς 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 

ǿŀǎƴΩǘ ŀƴ ŀŎǘǳŀƭ ǊŜǉǳƛǊŜƳŜƴǘ ƻŦ ǘƘŜ ¢ŜǊƳǎ ƻŦ wŜŦŜǊŜƴŎŜ ŀǇŀǊǘ ŦǊƻƳ ǎƻƳŜ ǎǇŜŎƛŦƛŎ ŀŎǘƛǾƛǘƛŜǎ ǘƘŀǘ ŎƻǳƭŘ Ŧƛǘ 

in this broad category.  

In reality, in order to assess the best option for rural electrification, the base rural electrification 

ǘŜŎƘƴƻƭƻƎƛŜǎ ǎƘƻǳƭŘ ōŜ ǇǊƻǇŜǊƭȅ ŀǎǎŜǎǎŜŘΦ CǊƻƳ ǘƘŜ /ƻƴǎǳƭǘŀƴǘΩǎ ŜȄǇŜǊƛŜƴŎŜΣ ƎƛǾŜƴ ǘƘŜ ƎŜƻƎǊŀǇƘȅΣ 

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 

ŎƻǳƴǘǊƛŜǎ ōǳǘ ŀƭǎƻ ǿƻǊƭŘǿƛŘŜΦ Lƴ ŦŀŎǘΣ ƴƻǘǿƛǘƘǎǘŀƴŘƛƴƎ ǘƘŜ ǇŜǊƳŀƴŜƴǘ ƛƴǘŜǊŀŎǘƛƻƴ ǿƛǘƘ ǘƘŜ ŎƭƛŜƴǘΩǎ ƭƻŎŀƭ 

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.  

                                                      

1 {ǘŀƪŜƘƻƭŘŜǊΩǎ /ƻƴǎǳƭǘŀǘƛƻƴ ŀƴŘ ±ŀƭƛŘŀǘƛƻƴ ²ƻǊƪǎƘƻǇ ŀǘ ǘƘŜ tŀǎǎƛƻƴ IƻǘŜƭΣ DōƻǾŜƘ IƛƭƭΣ DōŀǊƴƎŀ /ƛǘȅΣ .ƻƴƎ /ƻǳƴǘȅΣ CŜōǊǳŀǊȅ пΣ 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 

[ƛōŜǊƛŀΩǎ ƎŜƻƎǊŀǇƘȅΦ 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 /ƾǘŜ ŘΩLǾƻƛǊŜ in 

the east, with a land border of 778 km. On the southwest it is bordered by the North Atlantic Ocean, 

having 579 km ƻŦ ŎƻŀǎǘƭƛƴŜΦ [ƛōŜǊƛŀΩǎ ǘƻǘŀƭ ŀǊŜŀ ŎƻƳǇǊƛǎŜǎ мм1 369 km2, of which 96 320 km2 is land and 

the remaining 15 049 km2 is water [1]. 

 

Figure 2.1 ς 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 km2, followed by Lofa, Gbarpolu, Sinoe, and Bong. These 

ŦƛǾŜ ŎƻǳƴǘƛŜǎ ŀŎŎƻǳƴǘ ŦƻǊ рп҈ ƻŦ [ƛōŜǊƛŀΩǎ ǘƻtal area (96 917 km2). On the other hand, the smallest 

county is Montserrado with only 1 880 km2, followed by Bomi, Maryland, and Margibi, with 1 932, 

2 294, and 2 690 km2, 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 ς County area. Figure 2.3 ς [ƛōŜǊƛŀΩǎ ǘƻǘŀƭ ǇƻǇǳƭŀǘƛƻƴ ŘƛǎǘǊibution 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 I 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 I (WWI) alongside with the USA, having a severe 

impact on the Liberian economy. In the World War II (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.  

[ƛōŜǊƛŀΩǎ CƛǊǎǘ /ƛǾƛƭ ²ŀǊΦ 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 

[ƛōŜǊƛŀ ǎƭƻǿŜŘ ŎƻƴǎƛŘŜǊŀōƭȅΣ ƛǘ ŘƛŘ ƴƻǘ ŜƴŘΦ ±ƛƻƭŜƴŎŜ ƪŜǇǘ ŦƭŀǊƛƴƎ ǳǇ ŀƴŘ ŘǳǊƛƴƎ ¢ŀȅƭƻǊΩǎ ŜƴǘƛǊŜ ǊŜƛƎƴ ƘŜ 

had to fight insurgencies against his government.  

[ƛōŜǊƛŀΩǎ {ŜŎƻƴŘ /ƛǾƛƭ ²ŀǊΦ 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 τ Liberians United 

for Reconciliation and Democracy (LURD) τ 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 [ƛōŜǊƛŀΩǎ /ƛǾƛƭ ²ŀǊǎΦ .ȅ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ мп ȅŜŀǊ ŎƻƴŦƭƛŎǘΣ Ƴƻǎǘ ƻŦ [ƛōŜǊƛŀΩǎ 

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 

ƛƴ ǘƘŜ ǿƻǊƭŘΦ ¢ƘŜ ƳŀƧƻǊ ŎƘŀƭƭŜƴƎŜǎ ŦŀŎƛƴƎ [ƛōŜǊƛŀΩǎ Ǉƻǎǘ-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, ƛƴ ǊŜŎƻƎƴƛǘƛƻƴ ŦƻǊ άǘƘŜƛǊ ƴƻƴ-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 

tǊƻƎǊŀƳƳŜΩǎ όUNDP) 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 ς 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) 

ƛǎ ƭƻŎŀǘŜŘΦ ¢Ƙƛǎ ǾƛǊǳǎ ǿŀǎ ŜȄǘǊŜƳŜƭȅ ƘŀǊŘ ǘƻ Ŏƻƴǘŀƛƴ ƎƛǾŜƴ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǿŜŀƪ ƘŜŀƭǘƘ ǎȅǎǘŜƳ ǊŜǎǳƭǘƛƴƎ 

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%Σ ƛƳǇƻǎŜŘ ŀ ǎŜǊƛƻǳǎ ǎƭƻǿŘƻǿƴ ƛƴ [ƛōŜǊƛŀΩǎ ŜŎƻƴƻƳȅΦ LƴŘŜŜŘΣ 

[ƛōŜǊƛŀΩǎ D5t ƎǊƻǿǘƘ ǊŀǘŜ ŘŜŎƭƛƴŜŘ ŦǊƻƳ уΦт҈ ƛƴ нлмо ǘƻ лΦт҈ ƛƴ нлмпΦ !ƭǎƻΣ ǘƘŜ ŦƛǎŎŀƭ ŀŎŎƻǳƴǘǎ 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 

[ƛōŜǊƛŀΩǎ ǎŎƻǊŜ ƛƴ ǘƘŜǎŜ ŦƛǾŜ ƛƴŘƛŎŜǎ ŎƻƳǇŀǊŜŘ ǘƻ ǘhe 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-{ŀƘŀǊŀƴ !ŦǊƛŎŀΩǎ ŀǾŜǊŀƎŜ ƻŦ руΦрύΦ ¢ƘŜ 

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 5th 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% 

peǊŎŜƴǘƛƭŜΦ aƻǊŜƻǾŜǊΣ [ƛōŜǊƛŀΩǎ ǎŎƻǊŜ όлΦпоύ ƛǎ ǿŜƭƭ ōŜƭƻǿ ǘƘŜ ǿƻǊƭŘΩǎ ŀǾŜǊŀƎŜ όлΦтмύΣ ǘƘŜ {ǳō-

{ŀƘŀǊŀƴ !ŦǊƛŎŀΩǎ ǎŎƻǊŜ ŀǎ ŀ ǊŜƎƛƻƴ όлΦрнύΦ bŜǾŜǊǘƘŜƭŜǎǎΣ [ƛōŜǊƛŀΩǎ I5L ǎŎƻǊŜ Ƙŀǎ ōŜŜƴ ǎǘŜŀŘƛƭȅ 

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 

ŀŎƘƛŜǾŜƳŜƴǘǎ ŀǊŜ ŘƛǎǘǊƛōǳǘŜŘ ŀƳƻƴƎ ƛǘǎ ǇƻǇǳƭŀǘƛƻƴ ōȅ άŘƛǎŎƻǳƴǘƛƴƎέ ŜŀŎƘ ŘƛƳŜƴǎƛƻƴΩǎ ŀǾŜǊŀƎŜ 

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 

ǊƛǎŜǎΦ [ƛōŜǊƛŀΩǎ LI5L ǎŎƻǊŜ ƛǎ лΦнуΣ ǘƘǳǎ ƘŀǾƛƴƎ ŀƴ ƻǾŜǊŀƭƭ ƭƻǎǎ ƻŦ опΦу҈ ƛƴ ƛǘǎ I5L ǎŎƻǊŜΦ IƻǿŜǾŜǊΣ 

ŀƭǘƘƻǳƎƘ [ƛōŜǊƛŀΩǎ LI5L ƛǎ ƭƻǿŜǊ ǘhan 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 

[ƛōŜǊƛŀΩǎ ƘǳƳŀƴ ŘŜǾŜƭƻǇƳŜƴǘ ŘŜŎǊŜŀǎŜŘ ŘǳŜ ǘƻ ƛƴŜǉǳŀƭƛǘȅΣ ƛǘ ŘŜŎǊŜŀǎŜŘ ƭŜǎǎ ǘƘŀƴ ǘƘŜ ƻǾŜǊŀƭƭ ƻŦ 

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 

ŀǘ ōƛǊǘƘ ŦƻǊ ŦŜƳŀƭŜǎ ƛǎ смΦу ȅŜŀǊǎΣ ǿƘƛŎƘ ƛǎ ƘƛƎƘŜǊ ǘƘŀƴ ǘƘŜ ƳŀƭŜΩǎ όрфΦфύΦ Lƴ ǘƘŜ ŜŘǳŎŀǘƛƻƴ 

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 (GII): The GII is an inequality index and reflects how women are 

disadvantaged in two dimensions: empowerment and economic status. Since the GII includes 

different dimensions than the HDI, it cannot be interpreted as a loss in HDI itself. The GII ranges 

between 0 and 1 and higher GII 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 ς 640 deaths per 100 

000 live births ς compared to SSA (506). Moreover, the adolescent (ages 15ς19) 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 GII score is higher than SAA, hence indicating it has more gender inequality. 

Furthermore, Liberia is on the percentile 94%, and is the 9th 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 10th country with the highest 

MPI score. 

  

Figure 2.5 ς International Human Development 

Indicators Scores [8]. 
Figure 2.6 ς International Human Development 

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. 

[ƛōŜǊƛŀΩǎ ŘŜƳƻƎǊŀǇƘƛŎ ǇǊƻŦƛƭŜΦ Lƴ нллуΣ [ƛōŜǊƛŀΩǎ 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 youngŜǊ ǇŜƻǇƭŜ ƛƴ ǘƘŜ ƭŀōƻǊ ŦƻǊŎŜΣ ǇŀǊǘƛŎǳƭŀǊƭȅ ƛƴ ǊǳǊŀƭ ŀǊŜŀǎΦ aƻǊŜƻǾŜǊΣ [ƛōŜǊƛŀΩǎ 

unemployment rate is very low, at 3.7%. 

 

Figure 2.7 ς [ƛōŜǊƛŀΩǎ 5ƛǎtribution of Population by Age [2]. 

Population projections. Lƴ нлмрΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ²ƻǊƭŘ .ŀƴƪΣ [ƛōŜǊƛŀΩǎ ǇƻǇǳƭŀǘƛƻƴ ǿŀǎ ǳǇ ǘƻ пΦо 

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 ς [ƛōŜǊƛŀΩǎ ¢ƻǘŀƭ ǇƻǇǳƭŀǘƛƻƴ [9]. 

Despite improvements, Liberia is still a fragile country. RegardinƎ ¢ƘŜ CŀƛƭŜŘ {ǘŀǘŜǎ LƴŘŜȄΣ [ƛōŜǊƛŀΩǎ 

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 9th most fragile country 

in 2005 to the 21th ƛƴ нлмрΦ hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ [ƛōŜǊƛŀΩǎ ǎŎƻǊŜ ƛǎ ǎǘƛƭƭ ƘƛƎƘŜǊ ǘƘŀƴ ǘƘŜ ŀǾŜǊŀƎŜ ƻŦ ²Ŝǎǘ 

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. 

[ƛōŜǊƛŀΩǎ 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 

aƻƴŜǘŀǊȅ CǳƴŘ όLaCύ ŀƴŘ ǘƘŜ ²ƻǊƭŘ .ŀƴƪ ǊŜŘǳŎŜŘ ǘǊŜƳŜƴŘƻǳǎƭȅ [ƛōŜǊƛŀΩǎ ŜȄǘŜǊƴŀƭ ŘŜōǘ ǎǘƻŎƪ ǳƴŘŜǊ ǘƘŜ 

Heavily Indebted Poor Countries (HIPC) Initiative (Figure 2.9). This granting of debt relief marked a 

ǎƛƎƴƛŦƛŎŀƴǘ ƳƛƭŜǎǘƻƴŜ ƛƴ [ƛōŜǊƛŀΩǎ ǇŀǘƘ ǘƻǿŀǊŘ ǊŜŎƻǾŜǊȅ ŀƴŘ ŀŎŎƻǊŘƛƴƎ ǘƻ !ƳŀǊŀ YƻƴƴŜƘΣ [ƛōŜǊƛŀΩǎ 

aƛƴƛǎǘŜǊ ƻŦ tƭŀƴƴƛƴƎ ŀƴŘ 9ŎƻƴƻƳƛŎ !ŦŦŀƛǊǎΣ ά¢ƘŜ ƛƳƳŜŘƛŀǘŜ ŎƘŀƭƭŜƴƎŜ ƛǎ ǘƻ ŦƻŎǳǎ ƛƴǾŜǎǘment on roads, 

ŜƭŜŎǘǊƛŎ ǇƻǿŜǊΣ ŀƴŘ ǇƻǊǘǎ ǘƻ ǳƴōƭƻŎƪ ōƻǘǘƭŜƴŜŎƪǎ ǘƘŀǘ ƛƴƘƛōƛǘ ǇǊƛǾŀǘŜ ǎŜŎǘƻǊ ƛƴǾŜǎǘƳŜƴǘέΦ aƻǊŜƻǾŜǊΣ ǘƘŜ 

IMF mission chief for Liberia Chris Lane said IMF involvement with Liberia has been sustained and 

intensive, and will remain so for some ǘƛƳŜ ǘƻ ŎƻƳŜ ŀƴŘ ǘƘŀǘ ά!ŦǘŜǊ ǘƘƛǎ ŘŜōǘ ǊŜƭƛŜŦ ƳƛƭŜǎǘƻƴŜΣ ǘƘŜ CǳƴŘ 

ǇǊƻƎǊŀƳ ǎƘƻǳƭŘ ŎŀǘŀƭȅȊŜ ŦǳǊǘƘŜǊ ŦƛƴŀƴŎƛŀƭ ǎǳǇǇƻǊǘ ŦǊƻƳ ǘƘŜ ŘƻƴƻǊ ŎƻƳƳǳƴƛǘȅέ [11].  

 

Figure 2.9 ς 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 5th 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.  

 

Figure 2.10 ς Net Foreign Direct Investment, % of GDP [4]. 

GDP composition. In 20мрΣ [ƛōŜǊƛŀΩǎ ƴƻƳƛƴŀƭ D5t ǿŀǎ ¦{5 н 015Bi, where 36% came from the 

agricultural sector, 16% from industry, and the ǊŜƳŀƛƴƛƴƎ пу҈ ŦǊƻƳ ǎŜǊǾƛŎŜǎΦ [ƛōŜǊƛŀΩǎ ŀƎǊƛŎǳƭǘǳǊŀƭ 

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, 

ǇŀƭƳ ƻƛƭ ǇǊƻŎŜǎǎƛƴƎΣ ŀƴŘ ǘƛƳōŜǊΦ aƻǊŜƻǾŜǊΣ ŎƻƳǇŀǊƛƴƎ ǘƻ [ƛōŜǊƛŀΩǎ D5t ŎƻƳǇƻǎƛǘƛƻƴ ōȅ ǎŜŎǘƻǊ ƛƴ нллнΣ 

where agriculture accounted for 76.9%, industry for 5.4% and services for 17.7%, it is evident that the 

ŎƻǳƴǘǊȅΩǎ ǎŜǊǾƛŎŜ ŀƴŘ ƛƴŘǳǎǘǊȅ ǎŜŎǘƻǊǎ ŀǊŜ ŘŜǾeloping, as depicted in Figure 2.11. 

 

Figure 2.11 ς [ƛōŜǊƛŀΩǎ D5t ŎƻƳǇƻǎƛǘƛƻƴ ōȅ ǎŜŎǘƻǊ [1]. 

Labor Force Composition. As seen before, Liberia has an extremely large labor force and a very low 

ǳƴŜƳǇƭƻȅƳŜƴǘ ǊŀǘŜΦ hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ Ƴƻǎǘ ǇŜƻǇƭŜΩǎ ǎǘŀǘǳǎ ƛƴ ŜƳǇƭƻȅƳŜƴǘ ƛǎ ƎƛǾŜƴ ŀǎ ōŜƛƴƎ ƻǿƴπ

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. 

 

 

Figure 2.12 ς Percentage distribution of the employed 

population by status in employment in their main economic 

activity [12]. 

Figure 2.13 ς Percentage distribution of the employed 

population by sector of economic activity in main job [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.  

 

Figure 2.14 ς Nominal GDP and Real GDP growth annual percent change forecast [4]. 

2.2 RURAL LIBERIA: A MORE DETAILED VIEW 



RURAL ENERGY STRATEGY AND MASTER PLAN FOR LIBERIA UNTIL 2030 

TECHNICAL REPORT 

  24 
   LR.2016.R.001.3 

 

Rural Population Definition. When talking about rural Liberia, there are two extremely different 

ŘŜŦƛƴƛǘƛƻƴǎ ǳǎŜŘ ōŀŎƪ ŀƴŘ ŦƻǊǘƘ ƛƴ ŘƛŦŦŜǊŜƴǘ ŘƻŎǳƳŜƴǘǎΦ LƴŘŜŜŘΣ ƛƴ ǘƘŜ ά[ƛōŜǊƛŀ ŀƴŘ 9ƴŜǊƎȅ !ŎŎŜǎǎΥ ! 

²ƛƭƭƛƴƎƴŜǎǎ ǘƻ tŀȅ !ƴŀƭȅǎƛǎέ ŘƻŎǳƳŜƴǘ [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 

ƛƴ aƻƴǘǎŜǊǊŀŘƻΦ IƻǿŜǾŜǊΣ ǘƘƛǎ ŎƻǳƴǘȅΩǎ ǇƻǇǳƭŀǘƛƻƴ ƛǎ Ƴƻǎǘƭȅ ǳǊōŀƴΣ ǿƛǘƘ ƻƴƭȅ т҈ ƻŦ ƛǘǎ ǇƻǇǳƭŀǘƛƻƴ ƭƛǾƛƴƎ 

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 

ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ ǿƘŜƴ ŀƴŀƭȅȊƛƴƎ ǘƘŜ ǇŜǊŎŜƴǘŀƎŜ ǇƻǇǳƭŀǘƛƻƴ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ [ƛōŜǊƛŀΩǎ ǊǳǊŀƭ ǇƻǇǳƭŀǘƛƻƴ ǇŜǊ 

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 ǊŜǎƛŘŜǎ ƛƴ ǊǳǊŀƭ ŀǊŜŀǎΣ ǘƘƛǎ Ŏƻǳƴǘȅ ŀŎŎƻǳƴǘǎ ŦƻǊ мф҈ ƻŦ [ƛōŜǊƛŀΩǎ ǘƻǘŀƭ ǊǳǊŀƭ ǇƻǇǳƭŀǘƛon.  

  

Figure 2.15 ς Percentage of Rural Population per County. Figure 2.16 ς tŜǊŎŜƴǘŀƎŜ 5ƛǎǘǊƛōǳǘƛƻƴ ƻŦ [ƛōŜǊƛŀΩǎ wǳǊŀƭ 

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, 

ƘƻǿŜǾŜǊ ƛǘ ŀƎƎǊŜƎŀǘŜǎ ŀƭƳƻǎǘ ƘŀƭŦ ƻŦ [ƛōŜǊƛŀΩǎ ǊǳǊŀƭ ǇƻǇǳƭŀǘƛƻƴΦ /ƻƴǘǊŀǎǘƛƴƎƭȅΣ ǊŜƎion 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. 

 

Figure 2.17 ς Liberia division by regions. 

  

Figure 2.18 ς tŜǊŎŜƴǘŀƎŜ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ [ƛōŜǊƛŀΩǎ ǊǳǊŀƭ 

population per region. 
Figure 2.19 ς Percentage of rural 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 km2. The county with lowest 

population density is Gbarpolu, with only 8 people per km2, which is also one of the counties with 

ƘƛƎƘŜǎǘ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǊǳǊŀƭ ǇƻǇǳƭŀǘƛƻƴΣ фм҈Φ aƻǊŜƻǾŜǊΣ ŜǾƛŘŜƴŎƛƴƎ ǘƘŀǘ ƳǳŎƘ ƻŦ [ƛōŜǊƛŀΩǎ ǇƻǇǳƭŀǘƛƻƴ ƛǎ 

rural, we have that its overall population density is incredibly low, at 36 people per km2 (see Figure 

2.20).  

 

 

Figure 2.20 ς 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 

ǊǳǊŀƭ ǇŜǊŎŜƴǘŀƎŜΣ ŀǎ ƳŜƴǘƛƻƴŜŘ ŀōƻǾŜΣ ǿƛǘƘ ǘƘŜ ŜȄŎŜǇǘƛƻƴ ƻŦ aŀǊȅƭŀƴŘΦ aƻǊŜƻǾŜǊΣ [ƛōŜǊƛŀΩǎ ŀǾŜǊŀƎŜ 

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. 



RURAL ENERGY STRATEGY AND MASTER PLAN FOR LIBERIA UNTIL 2030 

TECHNICAL REPORT 

  27 
   LR.2016.R.001.3 

 

 

Figure 2.21 ς 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%. 

 

Figure 2.22 ς 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% 

ƻŦ [ƛōŜǊƛŀΩǎ ŜƳǇƭƻȅŜŘ ǇƻǇǳƭŀǘƛƻƴ Ƴŀƛƴ Ƨƻō ƛǎ ƛƴ ǘƘƛǎ ǎŜŎǘƻǊ ƻŦ ŜŎƻƴƻƳƛŎ ŀŎǘƛǾƛǘȅΣ ŀƴŘ ƛƴ ǊǳǊŀƭ ŀǊŜŀǎ ǘƘƛǎ 

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%). 

 

Figure 2.23 ς 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). 

 

Figure 2.24 ς Percentage Distribution of Households by Perceived Poverty Status [12]. 

2.3 [L.9wL!Ω{ 9b9wD¸ {9/TOR 

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/kWh). 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 ς 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. 

[ƛōŜǊƛŀΩǎ ŎƛǾƛƭ ǿŀǊ ƘŀŘ ǎŜǾŜǊŜ ŎƻƴǎŜǉǳŜƴŎŜǎ ƻƴ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǇƻǿŜǊ ǎŜŎǘƻǊΦ Before the civil war, more 

than 7% of the population had access to public electricity ς around 35 000 costumers ς 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 

ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ŜƭŜŎǘǊƛŎƛǘȅ ƛƴ [ƛōŜǊƛŀΣ ŀƭǘƘƻǳƎƘ ǘƘŜ ǎȅǎǘŜƳΩǎ ƭƻǿ ǊŜƭƛŀōƛƭƛǘȅΣ ŀƎƎǊŀǾŀǘŜŘ ŘǳŜ ǘƘŜ ŘƛƳƛƴƛǎƘŜŘ 

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. 

[9/Ωǎ ƻǇŜǊŀǘƛƻƴǎ ǿŜǊŜ ǊŜǎǳƳŜŘ ǿƛǘƘ ǘƘŜ ŀǎǎƛǎǘŀƴŎŜ ƻŦ ŀƴ ŜƳŜǊƎŜƴŎȅ ǇǊƻƎǊŀƳΦ 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 ς the European Union, United States Agency for International 

Development (USAID), the Norwegian Agency for Development Cooperation (NORAD) and The World 

Bank Group. 

ExteǊƴŀƭ ŦǳƴŘƛƴƎ ǿŀǎ ŀƴŘ ƛǎ ƘŜƭǇƛƴƎ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ [ƛōŜǊƛŀƴ ŜƴŜǊƎȅ ǎŜŎǘƻǊΣ ƛƴŎƭǳŘƛƴƎ [9/Ωǎ 

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 consequenǘƭȅ ƘƛƎƘ ǘŀǊƛŦŦǎ ŎƻƴǎǘǊŀƛƴŜŘ [9/Ωǎ ŀōƛƭƛǘȅ ǘƻ ƛƴŎǊŜŀǎŜ ƛǘǎ ŎǳǎǘƻƳŜǊǎ ŀƴŘ Ŧǳƭƭȅ ǳǘƛƭƛȊŜ ŀƭƭ 

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 ς a 3 MW generator financed by NORAD and a 10 MW generator financed by USAID ς 

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 

(GoLύ ŀƴŘ [9/Σ ŀƭǊŜŀŘȅ ƳŜƴǘƛƻƴŜŘΣ ǘƘŜǊŜ ŀǊŜ ƻǘƘŜǊ ǎǘŀƪŜƘƻƭŘŜǊǎ ŎƻƴŎŜǊƴƛƴƎ [ƛōŜǊƛŀΩǎ ŜƴŜǊƎȅ ǎŜŎǘƻǊΣ 

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 GoL 

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 

ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ [ƛōŜǊƛŀΩǎ ŜƴŜǊƎȅ ǎŜŎǘƻǊΣ ǎǳŎƘ ŀǎ ǘƘŜ ²ƻǊƭŘ .ŀƴƪ 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). 

[ƛōŜǊƛŀΩǎ ǊǳǊŀƭ ǇƻǇǳƭŀǘƛƻƴ ƘŜŀǾƛƭȅ ǊŜƭƛŜǎ ƻƴ ǎŜƭŦ-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'Ivoire, 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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Figure 2.25 - Sources of cooking fuel. 

Palm oil plays a major role as a lighting fuel. In 2008, almost one third of the households of Liberia used 

palm oil lamps as source of lighting (32%), followed by kerosene (30%), and candles (26%). The 

remaining 12% are distributed by the outstanding sources ς wood, electricity/own generator and 

electricity/power supply ς as depicted graphically in Figure 2.26. There was a major difference in the 

fuel used by urban versus rural households. A vast number of urban households in 2008 used candles as 

lighting fuel (44%), followed by kerosene (34%), and only a small amount used palm oil (9%). On the 

other hand, in rural households more than half of the households used palm oil as lighting fuel (54%), 

followed by 27% of the rural households that used kerosene, and only 9% used candles. Some 

percentage of households use electricity/own generator as lighting fuel, however this is only true in 

urban areas, as the percentage of rural households that use this source of lighting fuel is almost zero. 

 

Figure 2.26 - Sources of lighting fuel. 

2.4 WEST AFRICA POWER SECTOR AND CROSS-BORDER PROJECTS 

There are significant disparities on the power sectors of the West African countries closest to Liberia 

ό/ƻǘŜ ŘΩLǾƻƛǊŜΣ DƘŀƴŀΣ DǳƛƴŜŀΣ DǳƛƴŜŀ-Bissau, Mali, Senegal and Sierra Leone). According to an IRENA 

report [15] from 2013 the installed capacities ranged from 5.6 MW in Guinea-Bissau to 4056.4 MW in 
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/ƻǘŜ ŘΩLǾƻƛǊŜΣ ŀƭǘƘƻǳƎƘ ǘƘŜ ŀǾŀƛƭŀōƭŜ ŎŀǇŀŎƛǘȅ ǾŀƭǳŜǎ ǿŜǊŜ ƭƻǿŜǊΣ ǊŀƴƎƛƴƎ ŦǊƻƳ оΦт a² ƛƴ DǳƛƴŜŀ-Bissau 

to 1909 MW in Ghana. The average available power is 212.2 MW. Liberia has the second lowest 

installed capacity, of 12.6 MW ς note that the 10 MW USAID-financed diesel generators are not yet in 

this data, although the third lowest installed capacity is 106.9 MW, in Sierra Leone, much higher than 

the 22.6 MW in Liberia. All the data regarding the installed and available capacities is presented in 

Figure 2.27.  

 

Figure 2.27 - Installed and available capacities in countries near Liberia. 

Liberia ranks as the second lowest country in the region regarding the normalized available capacity. 

{ƛƴŎŜ ǘƘŜ ŎƻǳƴǘǊƛŜǎ ŘƻƴΩǘ ƘŀǾŜ ǘƘŜ ǎŀƳŜ ǇƻǇǳƭŀǘƛƻƴΣ ƛƴ ƻǊŘŜǊ ǘƻ ŎƻƳǇŀǊŜ ǘƘŜ ƛƴǎǘŀƭƭŜŘ ŀƴŘ ŀǾŀƛƭŀōƭŜ 

capacities a normalized value was calculated based on the population, providing the values of capacity 

per capita, in W (Watt) per person (which is equivalent to MW per million people). The results, 

displayed graphically in Figure 2.28, show that the lowest value of available capacity is 2.1 W per capita 

in Guinea-.ƛǎǎŀǳΣ ŎƭƻǎŜ ǘƻ [ƛōŜǊƛŀΩǎ нΦф ² ǇŜǊ ŎŀǇƛǘŀΣ ǘƘŜ ǎŜŎƻƴŘ ƭƻǿŜǎǘ ǾŀƭǳŜ όƻǊ рΦо ² ǇŜǊ ŎŀǇƛǘŀ ƛŦ 

considering already 22.6 MW for the capacity). The highest value is 73 W per capita in Ghana and the 

average value for the normalized available capacity is 25.5 W per capita. Regarding the installed 

ŎŀǇŀŎƛǘƛŜǎΣ /ƾǘŜ ŘΩLǾƻƛǊŜΩǎ п D² ǘǊŀƴǎƭŀǘŜǎ ƛƴǘƻ муу ² ǇŜǊ ŎŀǇƛǘŀΦ !ǎ ŀ ǊŜŦerence, it is estimated that the 

European Union had more than 1 700 W per capita in 2013 of installed capacity. 
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Figure 2.28 - Normalized available power in countries near Liberia. 

The countries closest to Liberia can be divided in three subclasses, according to their normalized 

capacity values. DƘŀƴŀ ŀƴŘ /ƻǘŜ ŘΩLǾƻƛǊŜ ƳŀƪŜ ǳǇ ǘƘŜ Ƴƻǎǘ ŘŜǾŜƭƻǇŜŘ ƎǊƻǳǇΣ ǿƛǘƘ ŀǾŀƛƭŀōƭŜ ŎŀǇŀŎƛǘƛŜǎ 

above 60 W per capita. The middle group consists of Mali, Senegal and Sierra Leone, with values ranging 

from 15 to 36 W per capita. Finally, the least developed group according to this indicator, is composed 

of Liberia, Burkina Faso, Guinea and Guinea-Bissau, where the values for the normalized available 

ŎŀǇŀŎƛǘȅ ŘƻƴΩǘ Ǝƻ ƻǾŜǊ мл ² ǇŜǊ capita. Even considering already the most recent 22.6 MW in Liberia, 

the installed capacity has to triple for Liberia to be part of the middle group, and it has to increase 

almost 14-fold in order to become the highest normalized available capacity in the region. 

Two cross-border projects involving Liberia are already funded. According to a USAID report [16], the 

two regional interconnection projects being implemented are: 

¶ The Cross Border Rural Electrification project, which was scheduled to be finished in 

mid-нлмоΦ ¢Ƙƛǎ ǇǊƻƧŜŎǘǎ ŀƛƳǎ ǘƻ ŎƻƴƴŜŎǘ ǘƘŜ /ƻǘŜ ŘΩLǾƻƛǊŜ ƴŜǘǿƻǊƪ ǘƻ ǘƘǊŜŜ [ƛōŜǊƛŀƴ ŎƻǳƴǘƛŜǎΣ 

via a 66 kV transmission line, providing electricity to about 130 000 dwellings. The funding 

for this project is already secured, divided in half between WAPP and EU. 

¶ ¢ƘŜ /[{D ƛƴǘŜǊŎƻƴƴŜŎǘƛƻƴ ǇǊƻƧŜŎǘ ό/ƻǘŜ ŘΩLǾƻƛǊŜΣ [ƛōŜǊƛŀΣ {ƛŜǊǊŀ [ŜƻƴŜ ŀƴŘ DǳƛƴŜŀύΣ 

implemented by WAPP and funded by several donors. Its objective is to provide access to 

least-cost (hydro) power options for the sub region and to enable the pooling of power 

resources across these four countries. The 225 kV transmission lines are to pass by the 

soon-to-be rehabilitated Mt. Coffee hydropower plant, and their planned path can be seen in 

Figure 2.29. The project is split in two phases, in order to avoid an oversized solution; 

phase 1, consisting of a single-circuit line with a power capacity of 150 MW, predicted to be 

finished by late-2015, and phase 2, providing an additional circuit, increasing the total line 

power capacity to 300 MW. 
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Figure 2.29 - Proposed transmission lines for the CLSG project [17] 
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3 /h¦b¢w¸Ω{ !D9b5! !b5 POLICY  

3.1 AGENDA FOR TRANSFORMATION ς STEPS TOWARDS LIBERIA RISING 

2030 

LiberiaΩǎ reconstruction. After the civil war, and since 2004, Liberia embarked on national 

reconstruction, making efforts to improve economics, political and social governance in Liberia. The 

efforts to rebuild take into account what was learnt in the past, and consider the close relationship of 

conflict, peace and sustainable use of resources. National development strategies, such as the Interim 

Poverty Reduction Strategy (2006-2008), the Poverty Reduction Strategy (2008-2011) and a medium-

term Poverty Reduction Strategy (PRS) (2012-2018) guide the country to this goal. 

Liberia aspires to become a middle-income country by the year 2030. The Agenda for Transformation 

ό!Ŧ¢ύ ƛǎ ǘƘŜ DƻǾŜǊƴƳŜƴǘ ƻŦ [ƛōŜǊƛŀΩǎ ŦƛǾŜ-year development strategy. It appears as a successor of the PRS 

(2008-2011), but its goal is not to deliver transformation by the end of the fifth year. AfT is the first step 

toward the Liberian long-term national vision of socio-economic transformation, a strategy named 

Liberia Rising 2030. Becoming a middle-income country until 2030 is the main goal of this strategy, 

ǿƘƛŎƘ ǊŜŦƭŜŎǘǎ [ƛōŜǊƛŀΩǎ ŘŜŘƛŎŀǘƛƻƴ ǘƻ ŎƻƳŜ ŎƭƻǎŜǊ ǘƻǿŀǊŘ ŜŎƻƴƻƳƛŎ ǘǊŀƴǎŦƻǊƳŀǘƛƻƴΣ ǇǊƻǎǇŜǊƛǘȅ ŀƴŘ 

inclusive growth. Ensuring that the resources are correctly directed, used in priority areas and 

interventions, is of the utmost importance for the success of the program, as well as is the funding from 

development partners.  

The focus is not only on accelerating growth, but also on ensuring that that growth is can be sustained 

and lead to a more inclusive society. Beyond income growth, AfT also supports initiatives that 

contribute to a greater proportion of the population sharing the growth and experiencing better quality 

of life. This implies more than just economic growth ς ǿƛǘƘ ǘƘŜ !Ŧ¢Σ Dƻ[Ωǎ ǎǘǊŀǘŜƎȅ ŜƳōǊŀŎŜǎ ƛƴŎƭǳǎion, 

equity, justice, peace, reconciliation, human development and good governance. Therefore, after 

wealth creation, a second key objective is to increase inclusiveness for a more equal and just society. 

The progress towards these objectives will be measured through three indicators: 

1. Per capita income and consumption measures 

2. Millennium Development Goal (MDG) indicators 

3. Census indicators of unmet basic needs 

AfT is supported by four main pillars and an additional core pillar. These pillars, which are mutually 

reinforcing, are: 

1. Peace, Security and Rule of Law, which includes the continuation of professionalization of 

security institutions, the investment in institutions that manage to resolve conflicts in a 

peaceful manner and the expansion of the justice system, with the strengthening of its 

transparency. 

2. Infrastructure and Economic Transformation, as one of the key objectives is to improve 

infrastructure ς energy, roads and bridges, post and telecommunications, public buildings 

and affordable housing. This also involves the development of the power sector, the results 
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of smallholder sectors (agricultural, fishing and forestry), and increasing exports, among 

others. 

3. Governance and Public Institutions, in which the government is to develop a closer 

relationship with the people, strengthen good governance and peace-building and maximize 

resources available for the public good. 

4. Human Development, where areas such as free basic education for children, opportunities to 

develop skills among youth to make them employable and productive, and the increase of 

access to health facilities, safe water supplies and waste management are considered. 

5. Cross-Cutting Issues, the fifth cross-cutting pillar, which summarizes critical issues that need 

to be taken into consideration in all other pillars. These include a segment of four 

group-specific issues ς Gender Equality, Child Protection, Disability and Youth 

Empowerment, and other four for all society ς Environment, HIV and AIDS, Human Rights, 

and Labor and Employment. 

3.2 THE ECONOMIC STABILIZATION AND RECOVERY PLAN 

Rationale for the development of the Economic Stabilization and Recovery Plan (ESRP). As discussed 

before, Liberia was in the right path to recovery and was facing a period of peace and stability when the 

Ebola Virus Disease (EVD) epidemic hit the country. This Ebola outburst caused significant economic and 

social damages in Liberia. It negatively impacted household livelihood and welfare across the country, 

closed schools and hospitals for a significant period of time, led to major delays and cost overruns on 

ƪŜȅ ǇǊƻƧŜŎǘǎΣ ŀƴŘ ŎǊŜŀǘŜŘ Ƴŀƴȅ Ψ9ōƻƭŀ ƻǊǇƘŀƴǎΩΦ aƻǊŜƻǾŜǊΣ ŀŎŎƻǊŘƛƴƎ ǘƻ tǊŜǎƛŘŜƴǘ 9ƭƭŜƴ WƻƘƴǎƻƴ {ƛǊƭŜŀŦΣ 

ǘƘƛǎ ƻǳǘōǊŜŀƪ άƘƛƎƘƭƛƎƘǘŜŘ ǘƘŜ ǾǳƭƴŜǊŀōƛƭƛǘƛŜǎ ƛƴƘŜǊŜƴǘ ǿƛǘƘƛƴ ƻǳǊ ǎȅǎǘŜƳǎ ōǳǘ Ƙŀǎ ǇŀǊŀŘƻȄƛŎŀƭƭȅ ǇǊƻǾƛŘŜŘ 

us ŀƴ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ǊŜōǳƛƭŘ ǘƘŜ ŦŀōǊƛŎ ƻŦ ƻǳǊ ŜŎƻƴƻƳƛŎ ŀƴŘ ǎŜǊǾƛŎŜ ŘŜƭƛǾŜǊȅ ǎȅǎǘŜƳǎέΦ ¢Ƙǳǎ ŀŘŘǊŜǎǎƛƴƎ 

this issues emphasized by the EVD was mandatory. 

Overall Objectives of the ESRP. ¢ƘŜ ǇǊƛƳŀǊȅ ŀƛƳ ƻŦ ǘƘŜ 9{wt όǘƘŜ tƭŀƴύ ƛǎ ǘƻ άǎŜǘ ƻǳǘ ǘƘŜ ŀŎǘƛƻƴǎ ǘƘŀǘ ŀǊŜ 

needed to respond to the EVD epidemic, to stabilize the economy, and get Liberia on a path to inclusive 

ƎǊƻǿǘƘέ [18]. The Plan, therefore, is intended to highlight investments that have the greatest potential 

of bringing economic stabilization and recovery in the shortest time possible, creating jobs, and 

improving the lives of the citizens. In order to get the economy back on track toward the primary goals 

ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ƳŜŘƛǳƳ ŀƴŘ ƭƻƴƎ-term development plans, the plan focuses on three core objectives 

that are fully aligned to and consistent with the objectives of the Agenda for Transformation and Liberia 

Rising 2030. These objectives focus not only on the immediate direct and indirect socio-economic 

impact of the Ebola epidemic but also are intended to address enduring institutional and infrastructure 

weaknesses. These three core objectives are to:  

i. Revitalize growth to pre-crisis levels whilst ensuring that it is inclusive and that it creates more 

and better jobs; 

ii. Provide support for the poor and other at-risk group to strengthen resilience and reduce 

vulnerability;  
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iii. Rebuild and strengthen the capacity to deliver core social services including education and 

health with better coverage particularly in the rural areas. 

Main Strategic Interventions of the Plan. The ESRP is to be implemented in two different timeframes, 

one for immediate stabilization in the Fiscal Year of 2014/15 (FY2014/15), and another through 

FY2015/2016 and FY2016/2017 for recovery and resilience. This will be done through intensive 

ŎƻƻǊŘƛƴŀǘƛƻƴ ǿƛǘƘƛƴ DƻǾŜǊƴƳŜƴǘ ŀƴŘ ƛƴ ŀƭƛƎƴƳŜƴǘ ǿƛǘƘ 5ŜǾŜƭƻǇƳŜƴǘ tŀǊǘƴŜǊǎΩ ŎǳǊǊŜƴǘ ŀƴŘ ǇƛǇŜƭƛƴŜ 

activities that reflect Government-driven priorities. [ƛōŜǊƛŀΩǎ 9{wt ƛǎ ŎŀǘŜƎƻǊƛȊŜŘ ǳƴŘŜǊ ǘƘǊŜŜ ōǊƻŀŘ 

strategic interventions:  

Strategy 1: Recovering Output and Growth. This strategy seeks to revitalize growth to pre-crisis 

levels, such as restoring GDP growth to at least the pre-crisis rates of 5.9% by 2017, whilst 

ensuring that it is more inclusive by creating more and better jobs. Under this Strategic 

Intervention, the Government hopes to increase employment in key sectors through efforts to 

increase competitiveness, enhance exploitation of the value chain by stimulating private sector 

growth in value chains sectors which are labor intensive and have most potential for export (e.g. 

ǊǳōōŜǊΣ ƻƛƭ ǇŀƭƳΣ ŎƻŎƻŀΣ ŦƛǎƘΣ ŀƴŘ ŎŀǎǎŀǾŀύ ƎƛǾŜƴ [ƛōŜǊƛŀΩǎ ŎƻƳǇŀǊŀǘƛǾŜ ŀŘǾŀƴǘŀƎŜ ŀƴŘ ǇƻǘŜƴǘƛŀƭ ŦƻǊ 

diversifying exports, and facilitate better access to domestic and external markets. Additionally, 

addressing the infrastructure deficit and associated cost increases caused by the crisis remains a 

critical priority of this plan, thus activities under this Strategic Intervention will be conducted in 

private sector development (including SMEs); agriculture, fisheries and forestry; services; 

manufacturing; mining and panning; and critical support infrastructure (energy, roads and 

transport; sanitation and water); and Information and Communication Technology (ICT) 

Strategy 2: Strengthening Resilience and Reducing Vulnerability. The Government of Liberia will 

implement activities in four key sectors, (i) Health and Social Welfare activities to increase access 

to, and utilization of, quality health and social welfare services and offer a comprehensive package 

of interventions of proven effectiveness; (ii) Education activities to ensure equitable access to free 

basic education for all children; (iii) Social Protection (SP) activities, which will adopt a clear and 

comprehensive policy and fiscally sustainable system for SP to support the poorest and most 

vulnerable, in the recovery from the Ebola crisis and to improve resilience through future shocks; 

and (iv) Security and Rule of Law activities to maintain the current security situation, ensure their 

sustainability and to increase the accountability and legitimacy of national security institutions 

ŀƴŘ ǘƘŜ ǇǳōƭƛŎΩǎ ŎƻƴŦƛŘŜƴŎŜ ƛƴ ǘƘŜƳΦ 

Strategy 3: Reinforcing Public Finances and Ensuring Service Delivery. GoL plans to secure public 

finances and ensure service delivery through the improvement revenue administration to increase 

tax compliance; enhancing economic governance; and prioritizing public expenditure to ensure 

efficiency in the use of the limited resources. 

Energy Sector Strategic Objectives. As mentioned before, activities under the first Strategic 

Intervention will be conducted in critical support infrastructure, and in particular to the energy sector. It 

is important to note that this sector is extremely underdeveloped: Liberia currently has an electrification 
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rate extremely low and one of the highest electricity tariffs in the world. Thus expanding access to 

reliable and affordable electricity supply is among the main priorities of the GoL. Indeed, the strategic 

ƻōƧŜŎǘƛǾŜǎ ŘŜŦƛƴŜŘ ŦƻǊ ǘƘƛǎ ǎŜŎǘƻǊ ŀǊŜ ά¢ƻ ǎǳǇǇƭy affordable power from the national grid to public 

services in health and education, as well as Micro, Small and Medium Enterprises (MSMEs), industries 

and households in urban areas, while supporting alternative modes of generation that can extend 

electricity to consumers in other areas using small-ǎŎŀƭŜ ǘƘŜǊƳŀƭΣ ǎƻƭŀǊ ŀƴŘ ƘȅŘǊƻ ǘŜŎƘƴƻƭƻƎƛŜǎέΦ 

aƻǊŜƻǾŜǊΣ [ƛōŜǊƛŀΩǎ aƛƴƛǎǘǊȅ ƻŦ [ŀƴŘǎΣ aƛƴŜǎ ŀƴŘ 9ƴŜǊƎȅΩǎ strategy for the power sector aims to 

accelerate the expansion of affordable services and bring electricity to 35% of the Liberian population 

and 70% of people in Monrovia by 2030, including vital public services. The proposed interventions 

under the plan include: 

Recovery and Resilience (FY2015/16 and FY2016/17). Secure funding for additional costs incurred 

due to delays in the implementation of priority Energy projects, specifically the Mt. Coffee 

(USD 100M); and adopt an integrated approach to address both short-term and long-term 

electricity supply needs. 

Agenda for Transformation objectives and outstanding funding. In regard to taking forward the AfT 

objectives in the Energy sector, there remains a delivery challenge to ensure disbursement of funding 

already committed to Energy (USD 355.6M outstanding). However, further critical priority Energy 

projects remain in need of funding, including: 

Additional Transmission & Distribution lines. Transmission and Distribution lines from Monrovia 

to Tubmanburg and Monrovia to Firestone ς about UDS 50M; 

Via Reservoir/St Paul river major hydro project. Detailed study and documents being prepared by 

the European Investment Bank (EIB), that will require at least USD 300M investment. 

3.3 THE NATIONAL GENDER POLICY 

Rationale for the National Gender Policy (NGP). As analyzed before, Liberia has a high level of gender 

inequality, being the 9th country with the highest Gender Inequality Index. The National Gender Policy is 

ǘƘŜǊŜŦƻǊŜ ŀƴ ƛƴǎǘǊǳƳŜƴǘ ŦƻǊ ŎƘŀƴƎŜ ƛƭƭǳǎǘǊŀǘƛƴƎ ǘƘŜ DƻǾŜǊƴƳŜƴǘΨǎ ōƻƭŘ ǎǘŜǇ ǘƻ ōǊŜŀƪƛƴƎ ǿƛǘƘ ǘƘŜ Ǉŀǎǘ 

and moving on with sustainable development for both women and men in Liberia. The Policy 

demonstrates high political will and commitment by the Government to eliminate all forms of gender 

based discrimination in order to achieve gender equality, as equal opportunity for all people is essential 

to the construction of a just and democratic society. Thus, the vision of this NGP is to guide the country 

towards achieving gender equity and equality, building and utilizing the potential of women and men, 

boys and girls in pursuing and benefiting from national development goals. 

Objective of the NGP. The National Gender Policy seeks to address gender inequalities and the 

marginalization of women in Liberia. In addition, it is intended to break away from the cultural and 

traditional mind set of individuals. The Policy mandates mainstreaming gender in all national 

development processes, as well as to ŜƴƘŀƴŎŜ ǿƻƳŜƴΩǎ ŀƴŘ ƎƛǊƭǎΩ ŜƳǇƻǿŜǊƳŜƴǘ ŦƻǊ ǎǳǎǘŀƛƴŀōƭŜ ŀƴŘ 

equitable development; promote gender-equitable socioeconomic development processes and 
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mechanisms in which women participate equally and that ensure that women and men can equally 

ŀŎŎŜǎǎΣ ŎƻƴǘǊƻƭΣ ŀƴŘ ōŜƴŜŦƛǘ ŦǊƻƳ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǊŜǎƻǳǊŎŜǎ ŀƴŘ ōŜƴŜŦƛǘ ŦǊƻƳ ŘŜǾŜƭƻǇƳŜƴǘ ǇǊƻƎǊŀƳǎ ƻƴ 

ŀƴ Ŝǉǳŀƭ ōŀǎƛǎΦ ¢ƘŜ ǘƛƳŜ ŦǊŀƳŜ ŦƻǊ ǘƘŜ ǇƻƭƛŎȅΩǎ ƛƳǇƭŜƳentation spans ten years, from 2010 to 2020.  

Policy priority areas and strategies.  The Policy identifies 19 priority areas for intervention each with 

their own objective. The priority areas in which rural electrification can have a positive impact and help 

achieve the goals established in the National Gender Policy are presented below: 

Gender and the Economy: There are several priority areas regarding gender equality in the 

economy, namely, women economic empowerment; employment; trade, commerce and industry. 

The key challenges identified for action include complex and expensive requirements for business 

registration and public tendering; limited capacity of technocrats to mainstream gender 

perspectives into macro-economic; low literacy of women in issues of economics; unequal 

benefits to women in trade; low representation of women in formal employment; discrimination 

against women in labor markets etc. Indeed, women are responsible for most household cooking, 

gathering firewood or making charcoal, and fetching water which takes time away from other 

productive activities. Due to these traditional gender roles, financial subordination, lack of 

ŜŘǳŎŀǘƛƻƴΣ ŀƴŘ ǎƻŎƛŀƭ ŎƻƴǎǘǊŀƛƴǘǎ ƭƛƳƛǘ ǿƻƳŜƴΩǎ ŀōƛƭƛǘȅ ǘƻ ƛƳǇǊƻǾŜ ǘƘŜƛǊ ŜŎƻƴƻƳƛŎ ŀƴŘ ǇƻƭƛǘƛŎŀƭ 

status. Typical divisions of labor keep women at home with responsibilities for everyday 

household maintenance tasks and child rearing, restricted in their ability to earn their own money 

and engage in civic activities. Thus, better access to energy services frees women from extreme 

household drudgery, increases their educational and employment possibilities, and allows them to 

participate more fully in community and political affairs. Moreover, they can become gainfully 

employed in industries such as tailoring, which makes use of electric sewing machines, and other 

cottage industries such as small bakeries, canteens, and laundry services, which require very little 

electricity yet can transform lives. 

Gender and Education: The main goals in this priority area are to mainstream gender in all sectors 

and at all levels of education and to close gender gaps in the education sector. It is true that the 

ǿƻƳŜƴΩǎ ƭƛǘŜǊŀŎȅ ǊŀǘŜ ƛƴ [ƛōŜǊƛŀ ǎǘŀƴŘs ōŜƭƻǿ ǘƘŜ ƳŜƴΩǎ όпт҈ ǾǎΦ тн҈ύ [12]. The main reason for 

this is, as mentioned before, that women lose out on education and employment opportunities 

due to their household burdens. Moreover, girls are more likely than boys to be kept home from 

school because they are needed to help their mothers with the burdens of gathering fuel and 

water and performing domestic and agricultural chores, or because there is not enough money to 

send them. With electricity, women who have no opportunity to go to school during the daytime 

can take advantage of night literacy classes, which require electricity to function. Indeed, 

electricity enables study groups which can meet at night, parents are able to help their children in 

the evenings to do their homework for school without straining their eyes to work by candlelight, 

and schools are able to installed equipment such as tape recorders, projectors, and other devices 

to facilitate learning. 

Gender and Health: Women suffer health problems from hauling heavy loads, working over 

smoky fires, and giving birth without adequate health care facilities. Access to modern fuels eases 
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the domestic burden on women, reducing the strain on their health and allowing them to pursue 

educational, economic, and other opportunities. Moreover, given that without electricity women 

use biomass to cook, providing cleaner cooking fuels and improved stoves would help reducing 

respiratory illnesses that affect women and children. Also, modern energy services allow health 

clinics to refrigerate vaccines, treat patients at night, and have more medical instruments, fans 

and sterilizers, and access to electricity also leads to significant reductions in maternal mortality. 

Furthermore, pumped water from clean sources, and/or energy for purifying water, reduces the 

spread of water-borne diseases associated with child mortality. It is important to remember that 

improvements in health raise human productivity, which in turn raises incomes. 

Gender and Security & Equality Awareness: Other than providing safer sources of cooking and 

lighting fuel, electricity can also provide street lighting which is a valuable service to improve 

ǿƻƳŜƴΩǎ ǎŜŎǳǊƛǘȅΦ aƻǊŜƻǾŜǊΣ ǿƛǘƘ ŀŎŎŜǎǎ ǘƻ ŜƭŜŎǘǊƛŎƛǘȅ ǇŜƻǇƭŜ ƘŀǾŜ ŀƭǎƻ ŀŎŎŜǎǎ ǘƻ ƳƻǊŜ ǎƻǳǊŎŜǎ ƻŦ 

information such as TVs and radios, where gender equality and campaigns against gender based 

violence can be advertised through the media promoting gender sensitivity. Hence, with electricity 

information is spread across the country more easily, being thus able to create awareness to 

important issues to women safety and well-being such as HIV/AIDS protection (which affects more 

ǿƻƳŜƴ ǘƘŀƴ ƳŜƴύΣ ŎƻƴǘǊŀŎŜǇǘƛǾŜ ŀƴŘ ŦŀƳƛƭȅ ǇƭŀƴƴƛƴƎΣ ǿƻƳŜƴΩǎ ǊƛƎƘǘǎΣ ŀƴŘ ƻǘƘŜǊ ƛƳǇƻǊǘŀƴǘ ƛǎǎǳŜǎ 

to women. 

3.4 SUSTAINABLE ENERGY FOR ALL REGIONAL TARGETS AND POLICY 

Sustainable Energy for All (SE4All) is an initiative which aims to transform tƘŜ ǿƻǊƭŘΩǎ ŜƴŜǊƎȅ ǎȅǎǘŜƳǎ 

in order to build a more prosperous, healthier, cleaner and safer world. The initiative was launched in 

2011, by the UN Secretary-General Ban Ki-Moon, who shared his vision for making sustainable energy 

for all a reality by 2030. Governments from 106 countries and the European Union, as well as the 

private sector and multilateral institutions, have already partnered with this global initiative in order to 

mobilize action from all sectors of society in support of three interlinked objectives: 

1. Energy access ς to provide universal access to modern energy services 

2. Energy efficiency ς to double the global rate of improvement in energy efficiency 

3. Renewable energy ς to double the share of renewable energy in the global energy mix 

There are regional hubs for the initiative, as the SE4All Africa Hub, to better coordinate and facilitate the 

SE4All implementation in Africa. 

Liberia is working toward the SE4All goals. !ǎ ǎǘŀǘŜŘ ǇǊŜǾƛƻǳǎƭȅΣ [ƛōŜǊƛŀΩǎ ŜƴŜǊƎȅ ǎŜŎǘƻǊ ǿŀǎ ǎŜǾŜǊŜƭȅ 

damaged by the armed conflict, and is now trying to recover. Therefore, as far as the first goal is 

concerned, access to electricity in Liberia remains one of the lowest in the world ς the largest part of 

the population is not electrified and some depend on self-generation. To assess the second goal, energy 

efficiency, the energy intensity was estimated with the 2008 Census data, since the energy intensity is a 

ƳŜŀǎǳǊŜ ƻŦ ǘƘŜ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴŎȅ ƻŦ ŀ ƴŀǘƛƻƴΩǎ ŜŎƻƴƻƳȅΦ ¢ƘŜ ǾŀƭǳŜ ƻōǘŀƛƴŜŘ ǿŀǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ 

0.3 toe/kUSD. This low ǾŀƭǳŜ Ŏŀƴ ōŜ ƭƛƴƪŜŘ ǘƻ [ƛōŜǊƛŀΩǎ ŘƻƳƛƴŀƴǘ ǳǎŜ ƻŦ ōƛƻƳŀǎǎ ŀƴŘ ǘƻ ƛǘǎ ŘŜǇŜƴŘŜƴŎȅ 
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on thermal generated electricity. Renewable energy in Liberia, the third objective, is currently 

improving, with the planned and on-going renewable projects. Despite this fact, ǘƻ ǘƘƛǎ Řŀȅ [9/Ωǎ 

generation is 100% diesel dependent. Off-grid renewable generation exact values are unknown, 

ŀƭǘƘƻǳƎƘ [ƛōŜǊƛŀΩǎ ƭŀǊƎŜ ǳǎŜ ƻŦ ǘǊŀŘƛǘƛƻƴŀƭ ōƛƻƳŀǎǎ ǎƘƻǳƭŘ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŀǎ ŀ ǊŜƴŜǿŀōƭŜ ƛŦ ŜȄǘǊŀŎǘŜŘ 

from sustainable forest resources. Different ǇǊƻƎǊŀƳǎ ŀƴŘ ƛƴƛǘƛŀǘƛǾŜǎ ǎǳǇǇƻǊǘ [ƛōŜǊƛŀΩǎ ŜŦŦƻǊǘǎ ǘƻ ŀŎƘƛŜǾŜ 

the SE4All targets. 

3.5 NATIONAL ENERGY POLICY 

The National Energy Policy (NEP) [19] Ŏƻƴǘŀƛƴǎ [ƛōŜǊƛŀΩǎ ƴŀǘƛƻƴŀƭ Ǿƛǎƛƻƴ ƛƴ ǘƘŜ ŜƴŜǊƎȅ ǎŜŎǘƻǊΦ This is 

[ƛōŜǊƛŀΩǎ ŦƛǊǎǘ ŜƴŜǊƎȅ ǇƻƭƛŎȅΦ Lǘ ǿŀǎ ǎǘŀǊǘŜŘ ƛƴ нллс ŀƴŘ ŀŦǘŜǊ ŀƴ ŜȄǘŜƴǎƛǾŜ ǇǊƻŎŜǎǎ ƻŦ Ŏƻƴǎǳƭǘŀǘƛƻƴǎ ŀ 

White Paper [20] was released in 2007 by the Ministry of Lands, Mines and Energy. NEP [19] was finally 

endorsed in 2009, resulting of the transformation of that White Paper after a process of scrutiny and 

validation, with the technical and financial assistance from several partners. Through the NEP [19] 

Liberia aims to ensure 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. This is crucial to the achievement of the Millennium Development Goals and Liberia Poverty 

wŜŘǳŎǘƛƻƴ {ǘǊŀǘŜƎȅΣ ŀƴŘ ǊŜŀŦŦƛǊƳǎ ǘƘŜ DƻǾŜǊƴƳŜƴǘΩǎ ŎƻƴǾƛŎǘƛƻƴ ǘƘŀǘ ŜŎƻƴƻƳƛŎ ŘŜǾŜƭƻǇƳŜƴǘ ƛǎ ƻƴƭȅ 

possible with access to reliable, accessible and affordable energy. 

The National Energy Policy [19] is founded on three essential features and four key policy issues. The 

three essential features for the implementation of proposed energy sector reforms are: (1) 

ŘŜƳƻƴǎǘǊŀǘƛƴƎ ǘƘŜ DƻǾŜǊƴƳŜƴǘΩǎ ǊŜǎƻƭǾŜ ŦƻǊ ƎƻƻŘ ƎƻǾŜǊƴŀƴŎŜ ŀƴŘ ŜƴǎǳǊƛƴƎ ŦƛƴŀƴŎƛŀƭ ǘǊŀƴǎparency in all 

sector transactions, as transparency improves efficiency, also assuring potential investors that all 

participants in the energy sector are treated equitably; (2) overcoming the significant obstacles to 

private sector investment in energy supply, since the perceptions of political risk or a lack of buying 

power discourage investors from considering Liberia; and (3) creating the requisite institutional and 

legal framework and an independent regulatory regime, by restructuring to create conditions to 

introduce competition, transparency and investment, promoting private sector participation, having a 

cost-reflective pricing and ensuring that the regulatory process is able to balance investor and consumer 

interests.  

There are four main strategic issues in which the NEP [19] is based on: 

1. Access ς regarding availability of energy products and services, the goal is to achieve growth 

with equity, making sure that every urban and rural household, economic enterprise and 

social and administrative center has access to modern energy services, with the expansion of 

energy supply and delivery systems; 

2. Quality ς the issue is acceptability, by emulating international best practice in terms of 

product and service standards, as well as management and regulatory practices; 

3. Cost ς the minimization of economic, financial, social and environmental costs is required in 

order to address the affordability of energy products and services, ensuring a balance 

between the interests of investors, consumers and the general public; 
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4. Institutional framework ς the issue of adequacy or capacity for energy delivery is addressed 

by creating a partnership between the public and private sectors, resulting in the 

involvement of the private sector to the greatest extent possible. 

Goals were set by the GoL, in line with the Millennium Development Goals. According to the National 

Energy Policy document [19], these are: 

1. 40% of Liberian citizens living in rural and peri-urban areas and using traditional biomass for 

cooking shall have access to improved stoves and kerosene or efficient-gas cookers in order 

to cut indoor pollution;  

2. 30% of the urban and peri-urban population shall have access to reliable modern energy 

services enabling them to meet their basic needs (lighting, cooking, communication, and 

small production-related activities);  

3. 15% of the rural population shall have access to reliable modern energy services toward 

meeting the same basic needs; 

4. 25% of the schools, clinics, and community centers in rural areas shall have access to modern 

energy services for lighting, refrigeration, information and communication, etc., and shall be 

equipped with productive energy capacity. 

Additional targets were set by the Government of Liberia, considering the sustainable expansion of 

the energy access. Both these goals and the ones stated before are in line with the national vision, 

Liberia Rising 2030, and the initiative Sustainable Energy for All. The additional targets set take into 

consideration environmental costs and benefits, as well as the maximization of efficiency to minimize 

costs and environmental impacts. The targets defined are: 

1. Reducing greenhouse gas emissions by 10% by 2015; 

2. Improving energy efficiency by 20% by 2015; 

3. Raising the share of renewable energy to 30% of electricity production and 10% of overall 

energy consumption by 2015; 

4. Increasing the level of biofuels in transport fuel to 5% by 2015; 

5. Implementing a long-term strategy to make Liberia a carbon neutral country in energy 

production and transportation by 2050. 

3.6 NEW ELECTRICITY LAW 

On September 24, 2015, the House of Representatives passed the 2015 Electricity Law of Liberia, 

which opens the Liberian electricity market to private investors. This new electricity law was predicted 

in the National Energy Policy, and its objective is to regulate and promote the development of the 

electricity sector and to review the mandate of LEC in line with the National Energy Policy. The then act, 

according to the committee, contains essential ingredients on the liberalization of the electricity sector 

and is largely consistent with international best practices, since it is a way to liberalize the electricity 

sector as a means of driving competition which could improve access, improve quality and lower costs. 

The proposed act establishes the legal and regulatory framework for the generation, transmission, 

distribution and retail sale of electricity and for import and export. This will create an enabling 
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environment for private sector investment in the energy sector of Liberia. Independently of this legal 

framework, there are a lot of companies and institutions operating their own power plants. Especially 

the mining companies include their rights to power production in the concession agreements. 

Although this new Electricity Law represents a significant improvement, some argue that there are 

still constraints. This is supported by the fact that the authority in charge of the Regulatory Commission 

is LEC, which is at the same time a referee and a player. Even though the law will ensure the 

establishment of an independent Liberia Electricity Regulatory commission, which will consist of a 

chairperson and two other members to be appointed by the President with the consent of the Senate, 

many believe involving the government will make the commission no different from the LEC. From the 

effective date of the proposed law, LEC will be considered to be licensed provisionally to engage in the 

power generation business, power generation transmission, distribution and sale of electricity. 

3.7 RURAL ENERGY POLICY AND PRIORITIES 

Country agenda and policy. Liberia aspires to become a middle income country by 2030 and has 

approved its Agenda for Transformation - Liberia Rising 2030 -  with the focus not only on accelerating 

growth, but also on ensuring that growth can be sustained and lead to a more inclusive society.  Equity 

ƛǎ ŀ ƪŜȅ ǇǊƛƴŎƛǇƭŜ ƻŦ [ƛōŜǊƛŀΩǎ ǇƻƭƛŎȅ ǿƘƛŎƘ ƛǎ ǊŜŦƭŜŎǘŜŘ ƴƻǘ ƻƴƭȅ ƻƴ ǘƘŜ !ƎŜƴŘŀ ŦƻǊ ¢ǊŀƴǎŦƻǊƳŀǘƛƻƴ ōǳǘ 

also on the National Gender Policy which aims to guide the country towards achieving gender equity 

and equality, building and utilizing the potential of women and men, boys and girls in pursuing and 

benefiting from national development goals. 

National Energy Policy principles. The National Energy Policy [19] that details the Agenda for 

Transformation of the Energy Sector was approved in 2009 with a focus on 4 key strategic issues and 

objectives: Access with Quality and reasonable Cost with an adequate Institutional Framework. 

tǊŜǎƛŘŜƴǘ 9ƭƭŜƴ WƻƘƴǎƻƴ {ƛǊƭŜŀŦ ŘŜŦƛƴŜŘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƎǳƛŘƛƴƎ ǇǊƛƴŎƛǇƭŜǎ ŦƻǊ [ƛōŜǊƛŀΩǎ 9ƴŜǊƎȅ tƻƭƛŎȅ ƛƴ ǘƘŜ 

keynote address to the National Energy Stakeholders Forum in 2006 which still remain valid: 

¶ Leveraging enhanced energy access for improvements in education, health and economic 

development; 

¶ Providing access to modern energy (fuels and electricity) for previously neglected rural 

consumers; 

¶ Enhancing transparency and accountability at every stage of energy operations; 

¶ Ensuring the long-term financial viability of electric utilities and other energy companies; 

¶ Ensuring the affordability of all energy forms for poor consumers; 

¶ Balancing the environmental costs and benefits of all energy programs, taking into account 

the collective global effort to control harmful greenhouse gases responsible for climate 

change; 

¶ Maximizing energy efficiency and demand-side management to minimize the financial and 

environmental costs of energy development; 
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¶ Ensuring the involvement of thŜ ǇǊƛǾŀǘŜ ǎŜŎǘƻǊ ǘƻ ǘƘŜ άƎǊŜŀǘŜǎǘ ŘŜƎǊŜŜ ǇƻǎǎƛōƭŜέ ǘƘǊƻǳƎƘƻǳǘ 

the energy sector; and 

¶ Ensuring that Liberia takes all requisite actions on a timely basis to integrate its domestic 

energy policies into ECOWAS Protocol and other regional and international projects, 

commitments, standards and obligations. 

Rural and Renewable Energy. The National Energy Policy [19] in order to promote rural and renewable 

energy established RREA, the REFUND and the need to develop the Rural Energy Master Plan as a key 

tool and development program to achieve universal energy access.  

The following key Policies and Principles shall apply to the Rural Energy Strategy and Master Plan: 

1. Least Cost development taking account of the economic, financial, social and environmental 

factors and the special needs of the poor through the use of targeted and transparent capital 

subsidiesΦ ¢ƘŜ wǳǊŀƭ 9ƴŜǊƎȅ aŀǎǘŜǊ tƭŀƴ ǎƘŀƭƭ ōŜ ŘŜǾŜƭƻǇŜŘ ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ ŀ ά[Ŝŀǎǘ /ƻǎǘ 

¦ƴƛǾŜǊǎŀƭ !ŎŎŜǎǎέ ƭƻƴƎ ǘŜǊƳ ǾƛǎƛƻƴΦ !ƭƭ ƭƻŎŀǘƛƻƴǎΣ ǇŜƻple, businesses and services shall be 

electrified using the technology that minimizes the cost of service to that particular location, 

person or business. Only in such a way will Liberia be able to achieve universal access at the 

lowest cost possible.  Subsidies for the poor will be transparently applied to the least cost 

solution. 

2. Equity across regions, social classes and genders while balancing efficiency on the allocation of 

available resources. All Liberians, independently if they are at Montserrado, Maryland or other 

parts of the country, independently if they are rich or poor or independently if they are men or 

women, have equal right to access energy services. However, resources are limited and 

therefore the Master Plan has to decide who to electrify first and with which level of service or 

support ς considering also the fact that some precedent investments may be required to 

electrify a given area or location. The Master Plan is formulated on the basis of well-defined 

project selection and prioritization criteria which considers first Equity but also Efficiency.  

3. Priority to electrification of community services and health facilities. Key decision makers 

across Liberia share the perspective that electrification should start with Health Facilities, than 

Schools and Public Lighting (Education and Security), and only after households and businesses. 

The common services shall have priority relative to the individual solutions. 

4. Use of indigenous and renewable resources in a sustainable way while avoiding dependence 

on solutions with very high running costs. If it is possible to use indigenous and renewable 

resources instead of importing oil or other fuels in a competitive and reliable way, the Master 

Plan shall opt for the use of such indigenous and renewable resources. Sustainability means, 

among other things, that the utilization of biomass or other sources of renewable energy do not 

contribute to deforestation or to food insecurity. Diesel only based electrification is considered 

as very expensive to maintain, environmentally unfriendly and unsustainable. 

5. Facilitating private sector investment through the unbundling of power sector activities, the 

implementation of clear and transparent award and remuneration mechanisms and the 

targeted use of subsidies and grants.  It is the Government intention to involve the private 
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ǎŜŎǘƻǊ ǘƻ ǘƘŜ άƎǊŜŀǘŜǎǘ ŘŜƎǊŜŜ ǇƻǎǎƛōƭŜέΦ ¦ƴōǳƴŘƭƛƴƎ ƻŦ tƻǿŜǊ {ŜŎǘƻǊ ŀŎǘƛǾƛǘƛŜǎ ŀƴŘ ǘƘŜ ŀǿŀǊŘ ƻŦ 

some of those activities to Independent Private Operators through clear and transparent 

mechanisms will facilitate private sector participation. The Government shall ensure the long 

term financial viability of power sector players allowing full cost-recovery at affordable tariffs by 

reducing capital expenditure and remuneration through the targeted uǎŜ ƻŦ άƎǊŀƴǘǎέ ŀƴŘ ŎŀǇƛǘŀƭ 

subsidies.  

6.  Transparent and independent regulatory process to ensure safe, secure, reliable and 

sustainable power at a cost-reflective but affordable price. Regulation is the most effective 

mechanism of control for natural monopolies such as Power Transmission or Distribution. 

Regulation offers transparency and also risk mitigation which can provide confidence both for 

private investors, donors and lenders. Cost-reflectiveness and affordability trade-offs in rural 

areas can be also mitigated through the use of regulatory mechanisms. Where feasible the 

regulator shall promote free and fair competition ς namely in Generation and in Procurement of 

goods and services ς to enable consumers to get the best prices. 

7. Promoting regional cooperation. Liberia is a member of the Economic Community of West 

African States. Rural Energy Strategy shall promote the participation of the key actors in the 

regional market to enhance international trade of electricity and to maximize opportunities for 

cost reduction, for investment and for cross-border electrification. 

Sustainable Development Goals and Sustainable Energy for All. The National Energy Policy established 

targets in line with the Millennium Development Goals having 2015 into perspective. The Millennium 

Development Goals have been updated with the Sustainable Development Goals which incorporate the 

Sustainable Energy 4 All initiative and goals of universal energy access, doubling of renewable energy 

and energy efficiency. Liberia is fully committed to the Sustainable Energy 4 All initiative and therefore 

the Rural Energy Strategy and Master Plan updates the rural energy targets with the 2030 horizon and 

new more ambitious goals into perspective. 

ECOWAS Renewable Energy Policy. The ECOWAS Renewable Energy Policy was adopted by the 43rd 

Ordinary Session of the ECOWAS Authority of Heads of State and Government, which held in Abuja, 

Nigeria, from 17 to 18 July 2013. This policy on renewable energy aims at ensuring increased use of 

renewable energy sources such as solar, wind, small-scale hydro and bioenergy for grid electricity supply 

and for the provision of access to energy services in rural areas. The ECOWAS region set a clear target to 

ƛƴŎǊŜŀǎŜ ǘƘŜ ǎƘŀǊŜ ƻŦ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ ƛƴ ǘƘŜ ǊŜƎƛƻƴΩǎ ƻǾŜǊŀƭl electricity mix to 10% in 2020 and 19% in 

2030. Including large hydro, the share would reach 35% in 2020 and 48% in 2030. Around 25% of the 

rural ECOWAS population will be served by mini-grids and stand-alone systems by 2030.  
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4 BARRIERS, EXPECTATIONS AND PRIORITIES FOR RURAL ENERGY (BELIEFS AUDIT 

RESULTS) 

4.1 BELIEFS AUDIT: METHODOLOGY AND QUESTIONNAIRE 

Beliefs Audit Questionnaire purpose. The Beliefs Audit questionnaire was conducted to key 

representatives of the power sector during the development of the RESMP across all Liberian counties 

aiming to support a series of individual interviews with key decision makers and stakeholders to assess 

beliefs, reasonable goals and expectations regarding rural electrification in order to elaborate the Rural 

Electrification Master Plan. This Beliefs Audit questionnaire provided the Consultant a better 

understanding ƻŦ ǘƘŜ ŎƻǳƴǘǊƛŜǎ ŦŜŀǘǳǊŜǎ ŀƴŘ ƛǘǎ ǇŜƻǇƭŜΩǎ ƻǇƛƴƛƻƴ, as well as other key information. Site 

visits and interviews were done not only in Monrovia, but also in the 15 counties where beliefs audits 

interviews were undertaken, data from the local authorities and relevant stakeholders was collected, 

and discussions with local and central authorities were conducted in order to revisit or establish 

priorities and objectives for the development of a voluntary vision for increasing energy access to rural 

Liberia. 

Beliefs Audit methodology. Interviews and questionnaires were structured in a way to obtain 

comparable and statistically relevant information. A total of 60 belief audit questionnaires were 

conducted across all 15 Liberian counties and at least three interviews were done in each county. 

Nevertheless, the county in which more beliefs audit questionnaires were conducted was Montserrado, 

where 14 interviews were conducted, mainly to central authorities located in the capital Monrovia. 

Also, within these 60 interviews, 14 were made to central authorities, including five RREA 

representatives, six central representatives of the Ministry of Lands, Mines and Energy, one central 

representative of the Ministry of Internal Affairs, one LEC representative,  and one energy specialist of 

the Energy and Security Group. Furthermore, 29 interviews were conducted to local authorities, 

including 9 superintendents and 7 acting superintendents, three city mayors, and two regional 

coordinator mining agents. The remaining interviews were made to other power sector players such as 

petrol and energy equipment sellers. 

Beliefs Audit structure. The beliefs audit questionnaire had a total of 27 questions, divided in six 

groups:  A. General Targets; B. Specific targets; C. Priorities; D. Funding; E. Institutional/policy; and F. 

Other questions, made only for county questionnaires.  The beliefs audit questionnaire, as well as the 

list of respondents, is presented in ANNEX I. 

4.2 MAIN BARRIERS FOR DEVELOPMENT OF RURAL ENERGY 

Slow development of rural electrification. In the nearly ten year period between the end of the war 

and the beginning of the Ebola crisis not much electrification happened. Moreover, as mentioned 

before Liberia only has a rural electrification rate of 2%, and is far behind the other West African 

countries. Thus it is of a major importance to understand the reasons for this slow rural electrification 

and its barriers.  
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Main barriers for development of rural energy appointed in the beliefs audit. The two main reasons 

were appointed to this lack of development in the power sector in the beliefs audit: absence of funding 

ŀƴŘ ǘƘŜ ŜȄŎƭǳǎƛƻƴ ƻŦ ƎƻǾŜǊƴƳŜƴǘΩǎ ǇǊƛƻǊƛǘƛŜǎ όǎŜŜ Figure 4.1). However, the barriers to rural 

electrification vary a lot depending on the type of authority or player in the power sector. Indeed, while 

central authorities do not have a unanimous vision as to what is the main barrier to electrification, the 

ƭƻŎŀƭ ŀǳǘƘƻǊƛǘƛŜǎΩ Ǿƛǎƛƻƴǎ Ŏƻnverge to the absence of funding (53%), and the other players agreed it is 

ŘǳŜ ǘƻ ǘƘŜ ŜȄŎƭǳǎƛƻƴ ƻŦ ƎƻǾŜǊƴƳŜƴǘΩǎ ǇǊƛƻǊƛǘƛŜǎ όтс҈ύΦ [ƛƳƛǘŜŘ ǇǊƛǾŀǘŜ ǎŜŎǘƻǊ ƛƴǾŜǎǘƳŜƴǘ ƛǎ ŀƭǎƻ 

appointed to be a cause for the slow development of rural electrification followed by lack of human 

capital. 

 

Figure 4.1 ς Main barriers to electrification. 

Bottlenecks to the development of a national electricity system according to the ESRP. Other than 

these barriers appointed in the beliefs audit, according to the Economic Stabilization and Recovery Plan 

developed in April 2015, the main bottlenecks to an efficient and sustainable development of a national 

electricity system are: 

¶ Lack of infrastructure for transmission and distribution;  

¶ Electricity utility in a precarious financial and technical situation, with an area of service limited 

to Monrovia. 

Moreover, in the Gbarnga workshop for validation, participants also appointed several barriers to 

electrification. Lƴ ǘƘŜ {ǘŀƪŜƘƻƭŘŜǊΩǎ /ƻƴǎǳƭǘŀǘƛƻƴ ŀƴŘ ±ŀƭƛŘŀǘƛƻƴ ²ƻǊƪǎƘƻǇ ǿƘƛŎƘ ǘƻƻƪ ǇƭŀŎŜ ƛƴ DōŀǊƴƎŀ 

City, Bong County, on February 4, 2016, there was extensive discussion to assess the main barriers to 

electrification in Liberia. Several barriers mentioned were in accordance with the ones appointed in the 

beliefs audit, such as the lack of funding and political support, and the lack of human capital and 

technical capacity. Nevertheless, other barriers were also brought up in this workshop that should be 

evaluated. These new barriers to electrification disclosed in the workshop were the lack of transparency 

and accountability, the need to raise awareness and provide affordable solution that also address 

gender sensibility and thus are adoptable by the population, and the electricity theft which undermines 

the power sector sustainability. 
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Given all these sources, several barriers to electrification were detected. The main barriers to the 

underdevelopment of the power sector in Liberia are as follows:  

Barrier 1: Absence of Funding. [ƛōŜǊƛŀΩǎ ǇƻǿŜǊ ǎŜŎǘƻǊ ƛǎ ǎŜǊƛƻǳǎƭȅ ǳƴŘŜǊŘŜǾŜƭƻǇŜŘ ŀƴŘ ǘƘǳǎ ŀ 

great deal of funding is needed in order to build the necessary infrastructures for transmission and 

distribution. As any other type of infrastructures, the capital expenses are extremely high and thus 

there is a need to raise capital in order to invest in this sector. An analysis of the funding potential 

will be conducted latter in this study. 

Barrier 2: Lack of Political Support. As mentioned above, in order to develop the energy sector a 

great deal of funding is necessary. A major part of the funding available to a country passes 

through the government on various form, from tax and grant revenues to concessional loans. Thus 

ƛǘ ƛǎ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ǘƻ allocate the funding available to the several sectors. Many 

ǊŜǎǇƻƴŘŜƴǘǎ ŀǇǇƻƛƴǘŜŘ ǘƘŀǘ ŀ ōŀǊǊƛŜǊ ǘƻ ŜƭŜŎǘǊƛŦƛŎŀǘƛƻƴ ǿŀǎ ǘƘŜ ŜȄŎƭǳǎƛƻƴ ƻŦ ƎƻǾŜǊƴƳŜƴǘΩǎ 

priorities, thus indicating that this sector has a lack of political support which challenges its 

expansion. 

Barrier 3: Lack of Transparency and Accountability. Several studies show how information 

asymmetries, lack of transparency and accountability affect the quality of public services and have 

a negative impact on development. Indeed, the monopolistic nature of grid-based electricity, the 

main means of delivery, presents opportunities for rent seeking and can lead to inefficient 

services, underinvestment and poor maintenance of infrastructure. Hence, addressing the lack of 

transparency and accountability caƴ ŜƴǎǳǊŜ ǘƘŜ ǇƻǿŜǊ ǎŜŎǘƻǊΩǎ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ŀƴŘ ōŜƴŜŦƛǘ ǘƘŜ 

customers. 

Barrier 4: Lack of Human Capital and Technical Capacity. Human capital and technical capacity 

are two factors that are mandatory in order to develop a sector. Without the human capital and 

thus the know-how to develop the power sector it will be impossible to do it. However, human 

capital alone will be no good if there is a lack of technical capacity, indeed without technical 

capacity the know-how would not be able to be used. Concluding, having the funds and resources 

to pay for large-scale projects like electrification is essential, but without the skilled labor and 

technical capacity it is impossible. 

Barrier 5: Limited private sector investment. More than funding, power sector investment also 

provides human capital and assumes substantial financial, technical and operational risk in the 

projects. Indeed, the amount of funding needed to invest in the power sector cannot be financed 

by the public purse alone, and thus encouraging private investment in infrastructure is an option 

that governments cannot afford to ignore. Moreover, private sector participation can bring 

benefits other than additional capital. The examples include the end-user benefits of a more 

competitive environment, as weƭƭ ŀǎ ǘƘŜ ƳƻōƛƭƛȊŀǘƛƻƴ ƻŦ ǘƘŜ ǇǊƛǾŀǘŜ ǎŜŎǘƻǊΩǎ ǘŜŎƘƴƻƭƻƎƛŎŀƭ 

expertise and managerial competences in the public interest. Moreover, private participation in 

infrastructure can help boost both the coverage and efficiency of infrastructure services. 
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Barrier 6: Need to raise awareness and provide affordable options for electrification thus 

granting the adoption of the population. When introducing something new to the population, in 

this case electricity, there is a need to ensure that the options provided for the population fits 

their needs and that it can be adaptable to their life. Hence, it is extremely important to raise 

awareness to the benefits of electrification to the population while adapting these options to their 

customs and life. For example, people in rural areas usually have larger families and prepare their 

meals in larger pans, thus when promoting efficient cook stoves there is a need to ensure that 

they are adaptable for the population and that they can continue using their utensils. 

Furthermore, this utility also needs to be affordable for the population. Addressing issues such as 

gender sensibility is also necessary in order to ensure that these new options are welcome by 

everyone and that enable an equitable growth. 

Barrier 7: Electricity thefǘ ǿƘƛŎƘ ǳƴŘŜǊƳƛƴŜǎ ǘƘŜ ǇƻǿŜǊ ǎŜŎǘƻǊΩǎ ǎǳǎǘŀƛƴŀōƛƭƛǘȅΦ In order to ensure 

the sustainability of the sector of for it the keep developing, there is a need to mitigate factors 

such as electricity theft. This is a bigger problem where monitoring and oversight is weak and 

when accountability mechanisms between politicians and citizens (electricity consumers) and 

between politicians and electricity service providers are not strong.  

The analysis of these barriers is presented in ANNEX II. 

4.3 EXPECTATIONS ON OVERALL ACCESS GOALS 

Introduction. Part of the beliefs audit questionnaire aimed to understand the general targets of rural 

electrification in Liberia from the achievable goals across several periods of time to the distribution of 

electrified people between large cities (including county capitals) versus rural areas. The knowledge 

regarding these topics is crucial for the elaboration of the Rural Energy Master Plan for Liberia, as the 

Consultant and the Liberian authorities and players of the power sector need to have their general 

beliefs aligned. Thus understanding the expectation on overall access goals in Liberia regarding rural 

electrification is mandatory. 

Target regarding rural electrification rate in Liberia. In order to understand the rural electrification rate 

target across several timeframes, it was asked what the respondents believed could be genuinely 

achievable as an electrification target for the population outside of Monrovia in the next 5, 10 and 15 

years.  The answers to this question are presented on Figure 4.2. It is clear that there is a convergence 

of visions regarding the electrification rate in the short term (next 5 years, until 2020), and in the long 

run (next 15 years, until 2030). Indeed, 56% of the respondents agreed that the achievable 

electrification target for the population outside Monrovia until 2020 would be less than 25%. Moreover, 

in the long term (until 2030), the majority of the respondents (68%) thought a rural electrification rate 

of more than 50% could be achievable. Regarding the views for the rural electrification rate in the 

medium term scenario, in the next 10 years (until 2025), there was no convergence of visions, as 41% 

thought that the rural electrification rate achievable would be below 35%, 15% said between 35 and 

50%, and the remain 41% agreed it could be more than 50%. 
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Figure 4.2 ς Electrification target genuinely achievable for the population outside of Monrovia. 

Central authorities have more conservative rural electrification targets. When comparing the beliefs of 

the different players of the power sector, it is noticeable that central authorities have more 

conservative rural electrification targets, especially when it comes to the long run. Indeed, the rural 

electrification target set by central authorities for the next 5 years was, on average, 21%, compared to 

25% of local authorities and other power sector players. Concerning the medium term rural 

electrification target, the average of the central authorities is 35%, versus 46% of local authorities and 

45% of other agents. Lastly, it is in the long term (up to 2030) where the discrepancy between central 

authorities and other players is more evident, as the rural electrification target for central authorities in 

the next 15 years is on average 51%, and the local authorities and other agents is 71% and 74%, 

respectively (see Figure 4.3).  

 

Figure 4.3 ς Rural electrification targets by type of authority. 
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High rural electrification targets, especially in the long run. One thing to retain from the answers of this 

question is that the targets set for rural electrification are extremely ambitious ς the Rural Energy 

Master Plan, as agreed with the Client in preparatory meetings, has a target of electrifying 35% of all 

non-Monrovia population until 2030 (i.e. without benefitting from the 70% of Monrovia). In fact, from 

the 68% who though a rural electrification rate of more than 50% could be achievable until 2030, 44% 

answered that there could be 100% electrification. Hence the expectation for the rural electrification 

targets are extremely high and thus a more ambitious scenario is going to be developed (Chapter 8). 

More balance between large cities and rural areas in the future. When asked what should be the 

distribution of electrified people between large cities (including county capitals) versus rural areas in the 

next 5 years, 66% of the respondents answered that it should be 75% to large cities versus 25% to rural 

areas, thus allocation more resources to large cities. Interestingly, in the longer run (next 10 to 15 

years), this percentage shift to 50% allocation to large cities and 50% allocation to rural areas (see 

Figure 4.4). Thus, the general belief if that first large cities and county capitals should be consolidated 

first, and then a more balance focus should go to rural areas. Hence, the Rural Electrification Master 

Plan must target both cities and more rural areas ς with larger cities being electrified first. 

 

Figure 4.4 ς Distribution of electrified people between large cities versus rural areas. 

4.4 EXPECTATIONS ON SPECIFIC TARGETS 

Expectation on specific targets. After analyzing the general targets, there is a need to perform a deeper 

analysis in order to better understand the specific targets. The beliefs audit questionnaire was 

subdivided between the specific targets regarding electrification, cooking, and diesel for generators. 

Concerning electrifications, the questions were developed in order to better understand the realistic 

targets for electrification of certain locations and buildings such as county and district capitals, health 

facilities and schools. Moreover, the beliefs regarding promoting Solar Portable Lamps be for the 
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population not electrified were also analyzed, and if so how should they be promoted. Regarding 

cooking, the questions were made in order to weigh several different energy sources and options and 

understand how these should be promoted. The final subdivision was made in order to evaluate if 

diesel/gasoline is easily available in all the counties. 

County capitals and health facilities are given extremely ambitious electrification targets. It was asked 

to the respondents what they considered to be a realistic target for electrification of locations and 

buildings in the next 10 to 15 years. As presented in Figure 4.5, high electrification targets were set to 

county capitals and health facilities, as the majority of respondents advocated a target above 80%. 

Indeed, 100% of the respondents answered that county capitals should all be electrified by the year 

2030, and 52% agreed that a realistic target for electrification of health clinics in the next 10 to 15 years 

should be between 80% and 100%, where 37% answered it should be 100%. These two types of 

buildings are thus very high priority to electrify. Administrative buildings, schools and district capital 

have high priority to electrify as the majority advocates a target above 60%, and settlements with more 

than 1 000 inhabitants are the ones with least priority as the majority only advocates a target above 

40%. These targets are extremely ambitious and are not going to be easy to obtain, nevertheless an 

effort will be put in the master plan in order to consider these beliefs.  

 

Figure 4.5 ς Realistic target for electrification of locations and buildings. 

Solar portable lamps, LPG and cook stoves should be promoted by making them available at 

reasonable prices. Regarding Solar Portable Lamps for the population not electrified, 97% of the 

respondents answered they should be promoted by making them available at reasonable prices. This 

situation is extremely similar with the source of energy that should be promoted for cooking. Indeed, 

when asked if LPG should be promoted for the large cities and urban areas, cook stoves for charcoal for 

the large cities and urban areas and efficient cook stoves for wood for rural areas, 93%, 90% and 95% 
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answered yes, respectively, and agreed they should be promoted by making them available at 

reasonable prices as well (Figure 4.6).  

 

Figure 4.6 ς Beliefs regarding different energy sources. 

Diesel/gasoline is not available in all counties. In the beliefs audit questionnaire it was asked whether 

diesel/gasoline is easily available in all the Liberian counties. The respondents were split 50/50 when 

answering this question, as exactly 50% answered yes and 50% answered no. This however, may differ 

on the county, as the reason given to why diesel/gasoline was not available in all counties was due to 

inadequate transportation network. Indeed, as described in the Figure 4.7, while in Bong and Gbarpolu 

counties 100% of the respondents agreed that diesel/gasoline was available, in Maryland, River Gee and 

Sinoe this percentage is down to 0. 

 

Figure 4.7 ς Availability of diesel/gasoline across all counties. 
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4.5 RURAL ELECTRIFICATION PRIORITIES  

Introduction. Having the electrification targets set, the next step is to define priorities. Indeed, as 

mentioned before the electrification target set were extremely ambitious and so establishing priorities 

will enable the Consultant to create a master plan more fitteŘ ǘƻ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ƴŜŜŘǎ ŀƴŘ ōŜƭƛŜŦǎΦ ¢ƘǳǎΣ 

priorities to electrification were evaluated in this stage, as well as the comparison of two situations 

regarding source of generation, dispersion, and service level. 

Health facilities are given priority to be electrified first, followed by schools and street lighting. In 

order to understand the rural electrification priorities the respondents were asked to rank what should 

be electrified first. The results are presented in Figure 4.8. All power sector players agreed that health 

facilities are the ones who should be given more priority to electrify, which is in accordance with 

previous results. Following health facilities, there was a general belief that schools and street lighting 

should be given priority next electrify. Households, businesses and administrative building were the 

facilities given least priority, however their order varies with the type of authority. Indeed, central 

authorities agreed that households should be electrified first and administrative building last, while local 

authorities have the contrary belief. Interestingly enough is the fact that when asked what were the 

most important impacts and benefits of electrification for the population, central authorities ranked 

first Productivity & Business, and now, in the priorities to electrify, they ranked businesses second to 

last.  

 

Figure 4.8 ς Priority to electrify. 

Majority valued lower generation costs over electrifying five times more households. In order to 

better understand the priorities regarding source of generation, the respondents were asked to allocate 

a certain budget that could only be used for one and one only electrification purpose. Thus respondents 

had to choose between electrifying 500 households with efficient diesel generators, but the households 

would still have to pay for the diesel consumption, versus spending the same money and electrifying 

only 100 households with solar panels and batteries, however these households would have to pay very 
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few for energy. 68% believed the best option was the second one, thus electrifying less households ς 

one fifth ς with lower running costs, as it can be seen in Figure 4.9. Thus, diesel generation does not 

seem to be the preferred way to electrify given high running cost, and so diesel only electrification will 

not be considered as an option. 

 

Figure 4.9 ς Priority regarding source of generation. 

Majority preferred equity across the country over electrifying twice the households. The second 

question of this type was for respondents to set their priority towards the dispersion of electrified 

households. Hence they had to choose between electrifying 150 households distributed throughout the 

nation, at the rate of 10 per each county, or spending the same money electrifying 300 households, all 

concentrated in only one county. 68% of the respondents answered they would rather electrify half the 

households in order to have equity across the country (Figure 4.10). 

 

Figure 4.10 ς Priority regarding dispersion across the country 

Majority would prefer lower service level to reach more households. In regards to the service level 

available to the households, interviewees had to weight between electrifying 100 households with full 

day (24 h) current, versus spending the same money electrifying 200 households with half day (12 h) 
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current, from 6 PM to 6 AM. To this question, the vast majority (85%) would prefer providing a lower 

service level to reach twice the households (Figure 4.11).  

 

Figure 4.11 ς Priority regarding service level 
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PART C. LONG TERM VISION 
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5 DEMAND ASSESSMENT 

5.1 INITIAL CONSIDERATIONS 

In this Chapter, the methodology and results of the demand analysis are presented. 

Rural demand analysis. This analysis was focused on two major demand sectors which are intended to 

portray all the rural demand: 1) the residential sector and 2) the institutional & commercial services 

sector. The large industries sector (namely the mining infrastructure and agricultural plantations) was 

not quantified as electrical consumption since they were not considered part of rural assessment. 

However, these infrastructures were indirectly considered in the rural demand studies, as they can 

influence the consumption patterns of nearby communities. Also, this analysis considers that all 

settlements, with the exception of the capital Monrovia, are in the scope of the study, even though 

some may have urban characteristics (e.g. County Capitals and large cities). Therefore, due to its size 

and development, Monrovia is the only settlement that will not be considered in this work overall, and 

namely in the demand analysis. 

Chapter organization. In Chapter 5.2 the analysis of the population of Liberia is presented, with special 

focus on rural population. It was assumed that the consumption level varies from settlement to 

settlement due to several factors. So, in order to obtain this differentiation, a classification of all the 

cities and villages of Liberia was performed and the results presented also in Chapter 5.2. In Chapter 5.3 

the residential demand assumptions are presented. It is shown the current potential residential 

consumption estimates as well as the assumptions used to determine the demand growth of the 

domestic clients. Chapter 5.4 describes the Services and Commercial demand assumptions. Additionally 

to the current and future consumption estimates of the rural Institutional & Commercial Services, this 

Chapter also illustrates the data gathering used in this analysis, namely the geo-located infrastructures. 

In Chapter 5.5, three demand projection scenarios for rural demand are shown. Chapters 5.6 and 5.7 

aim to obtain an overall idea of the total electricity demand of the Country. So, firstly a quick review of 

the demand projections of the 2013 Least Cost Development Plan (LCPDP) [21] is performed and 

afterwards a nationwide electricity consumption and demand projection is presented. Moreover, a list 

of the potential beneficiaries is presented in ANNEX III. 

5.2 POPULATION AND SETTLEMENTS CLASSIFICATION 

 POPULATION DATABASE AND UPDATE 5.2.1

Rural settlements and rural population. The development, safety and well-being of rural populations is 

the main driver for rural electrification. Therefore, the first step was to determine the distribution of the 

/ƻǳƴǘǊȅΩǎ rural settlements and consequently of the rural population. The data used for this task was a 

GIS database gathered from RREA, which was accomplished by LIS-GIS for the 2008 National population 

and housing census [2]. Figure 5.1 displays the referred database, highlighting Monrovia and the County 

Capitals. 
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Figure 5.1 ςDŀǘƘŜǊŜŘ DL{ ŘŀǘŀōŀǎŜ ƻŦ [ƛōŜǊƛŀΩǎ {ŜǘǘƭŜƳŜƴǘǎ - 2008. 

Settlements distribution. The previous map shows that, besides the Capital of the Country, there are 

fifteen County Capitals. There is a large concentration of settlements in the center strip of the Country ς 

between Monrovia, Buchannan and Gbarnga. HƻǿŜǾŜǊΣ ŀ ƭŀǊƎŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ƻŦ ǎŜǘǘƭŜƳŜƴǘ ŘƻŜǎƴΩǘ 

necessarily mean that there is a large density of inhabitants. In fact, the population in the mention 

region is based in several dispersed small villages with low population density. 

Distribution of population. The number of total population in the collected database was around 3.5 

million people, of which almost 1 million is located in Monrovia. In 2008, 43.4% of the total population 

of Liberia was in urban settlements and 56.6% was in rural communities. In order to get these 

percentages, a threshold of 5 000 inhabitants was used to differentiate urban settlements from rural 

villages. So, if a settlement has more than 5 000 inhabitants, it is considered a city. On the other hand, if 

a settlement has less than 5 000 inhabitants, then it is considered a rural village. The distribution of 

population in each County (considering Monrovia) is shown in Table 5.1. 
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Table 5.1 ς Population per County - 2008 

County 
Population 

2008 
% 

Bomi 84 119 2.41% 

Bong 333 481 9.56% 

Gbarpolu 83 388 2.39% 

Grand Bassa 236 912 6.79% 

Grand Cape Mount 126 976 3.64% 

Grand Gedeh 125 937 3.61% 

Grand Kru 57 903 1.66% 

Lofa 276 385 7.92% 

Margibi 208 174 5.97% 

Maryland 135 738 3.89% 

Montserrado 1 118 341 32.05% 

Nimba 461 745 13.23% 

River Gee 66 789 1.91% 

Rivercess 71 509 2.05% 

Sinoe 102 391 2.93% 

Total 3 489 788 100.00% 

Population per County. As expected, and also presented in Chapter 2.2, the most populated County is 

Montserrado because of Monrovia, representing almost third of all population of Liberia. Nimba also 

stands out from the other counties with more than a 13% share of population. The less populated 

counties are Grand Kru and River Gee with less than 2% of the population. Rivercess, Gbarpolu and 

Bomi also stand out since all of them have less than 2.5% share. 

Population database update. Since the database was prepared in 2008, the population numbers shown 

previously are out of date. Therefore there was the need to update these values up to 2015, in order to 

have an estimate of the current situation. To do so, the United Nations population growth rates for 

urban and rural settlements in Liberia were used. The mentioned reports stated that the population 

growth rate in urban Liberia is to be 3.21% per year and in rural Liberia 1.42%. So, taking into account 

the population distribution in 2008, the estimate population in 2015 is above 4 million people, which 

represents a 2.2% annual growth. 

The distribution of population in each County for 2015, considering Monrovia, is shown in Table 5.2. 

Comparing Table 5.1 with Table 5.2 ƛǘ Ŏŀƴ ōŜ ǎŜŜƴ ǘƘŀǘ ǘƘŜ ƳƻǊŜ άǳǊōŀƴέ ŎƻǳƴǘƛŜǎ ƘŀǾŜ ǊƛǎŜƴ ǘƘŜƛǊ ǎƘŀǊŜ 

of population due to the higher growth rate of urban population. This is a typical result since, besides 

the normal birth rate, there is a tendency for a migration of the dispersed populations to the large 

conurbations. 

Table 5.2 ς Population per County - 2015 

County 
Population 

2008 
% 

Bomi 94 941 2.3% 

Bong 377 583 9.3% 

Gbarpolu 92 038 2.3% 
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County 
Population 

2008 
% 

Grand Bassa 271 827 6.7% 

Grand Cape Mount 140 148 3.4% 

Grand Gedeh 143 977 3.5% 

Grand Kru 63 910 1.6% 

Lofa 314 117 7.7% 

Margibi 241 840 5.9% 

Maryland 156 647 3.8% 

Montserrado 1 379 929 33.9% 

Nimba 524 117 12.9% 

River Gee 74 642 1.8% 

Rivercess 78 927 1.9% 

Sinoe 114 935 2.8% 

Total 4 069 579 100.0% 

 SETTLEMENTS CLASSIFICATION 5.2.2

5.2.2.1 CONTEXT 

Settlements development and electrical demands. In this kind of studies, it is common to associate the 

social and economic development of a certain region to its electrical consumption levels. Basically, they 

rely on the assumption that more developed settlements will have, for example, more services and 

commercial facilities than those on small villages, which consequently results on bigger electrical 

demands. Also, due to higher development levels, residential clients have superior incomes and a 

greater purchasing capability, which also reflects on higher per capita consumptions when compared to 

the inhabitants in small and dispersed villages. So the first step to classify all the settlements is to 

understand and distinguish the different social and economic development areas of the Country, which 

are different from region to region. For example, there are areas with a higher development growth 

potential because of the presence industry facilities, other areas are more favorable because of 

commercial development, some cities may have higher progression because they are the administrative 

center of the region, etc. Thus, the level of development of each region and location is uneven and is 

something that cannot be taken as univocal for the whole territory.  

Settlements categorization. In order to differentiate the development and ultimately the electric 

consumption between different regions of the Country, two factors were taken into account to 

categorize all settlements: 1) the Economic Potential of the area in which a given settlement is in, and 2) 

the population and business Attraction Capacity a settlement may have. Therefore, it is assumed that 

each village is influenced differently depending on a development category (or demand category) 

assigned to it, which later was reflected in the electricity consumption per household. 

On the next subsections these factors are described. 
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5.2.2.2 ECONOMIC POTENTIAL 

The Economic Potential factor relates with: 

¶ The expected Development Areas of the country (e.g. proximity to the Capital, to the Sea, 

the Growth Corridors, etc.) and, 

¶ The proximity to projects or areas with economic potential. For example, mining industries, 

agricultural plantations and large administrative centers are considered to have a positive 

impact on nearby settlements. 

Economic growth area. ! ǊŜƭŜǾŀƴǘ ŘŜǾŜƭƻǇƳŜƴǘ ŀǊŜŀ ƛǎ ǘƘŜ ƻƴŜ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ǘƘŜ ά9ŎƻƴƻƳƛŎ DǊƻǿǘƘ 

/ƻǊǊƛŘƻǊǎέ ōȅ ǘƘŜ нлмм aƛƴƛǎǘǊȅ ƻŦ tƭŀƴƴƛƴƎ ŀƴŘ 9ŎƻƴƻƳƛŎ !ŦŦŀƛǊΩǎ ǊŜǇƻǊǘ ά5ŜǾŜƭƻǇƛƴƎ [ƛōŜǊƛŀΩǎ 9ŎƻƴƻƳƛŎ 

Corridors Volume I and IIέ [22], and also referred in the LCPDP [21] elaborated in 2014. This area which 

has been described aǎ άa triangle, the northern end of which anchored in the mining concession 

community of Yekepa, the south-western end which reaches the Margibi County boundary with 

Montserrado County, and the southeastern end which fronts on the sea at Buchananέ ƛƴ ǘƘŜ ǊŜport 

Liberia Infrastructure and Inclusive Growth elaborated by the African Development Bank Group, 

ŀŎŎƻƳƳƻŘŀǘŜǎ ƳƻǊŜ ǘƘŀƴ ол҈ ƻŦ ǘƘŜ [ƛōŜǊƛŀΩǎ rural population2 and is expected to be, alongside 

aƻƴǊƻǾƛŀ ŀƴŘ ƛǘǎ ƴŜŀǊōȅ ŀǊŜŀǎΣ ǘƘŜ ōŀŎƪōƻƴŜ ƻŦ [ƛōŜǊƛŀΩǎ ŜŎƻƴƻƳƛŎ ŘŜǾŜƭƻǇƳŜƴǘΦ ¢ƘŜ 9ŎƻƴƻƳƛŎ DǊƻǿǘƘ 

Corridor is illustrated in Figure 5.2. 

                                                      

2 !ƭƭ [ƛōŜǊƛŀΩǎ ǇƻǇǳƭŀǘƛƻƴ ŜȄŎŜǇǘ aƻƴǊƻǾƛŀΦ 
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Figure 5.2 ς Economic Growth Corridors. 

Five different areas were defined to reflect and distinguish the different economic potential areas:  

¶ Areas near Monrovia and Seaside Growth Corridor: this area accommodates the districts that are 

within and neighboring Greater Monrovia and also the ones inside the Growth Corridors, adjacent 

to the seaside. This area was created because it is expected that the populations near the capital 

and the sea will experience a greater economic development due to the proximity to the main 

economic center of the country ς Monrovia, and because of the economic benefits that sea trades 

can bring. 

¶ Countryside Growth Corridor: this area accommodates the remaining districts of the Growth 

Corridors, namely, the inland districts. It is expected that these regions, although not benefiting as 

much as the seaside growth corridors districts, may have a high development due to being located 

in the Growth Corridor. 
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¶ Non Growth Corridor with Economic Potential: these are the areas outside of the previously defined 

regions which may have some economic potential due to several factors. This area was defined 

taking into account the following aspects: 

1. Proximity to mining facilities, plantations and county capitals. Usually, settlements near the 

ƳƛƴƛƴƎ ƛƴŘǳǎǘǊƛŜǎΣ ŀƎǊƛŎǳƭǘǳǊŀƭ Ǉƭŀƴǘŀǘƛƻƴǎ ŀƴŘ ǘƘŜ ǊŜƎƛƻƴΩǎ ŀŘƳƛƴƛǎǘǊŀǘƛǾŜ ŎŜƴǘŜǊǎ ŀǊŜ ǇƻǎƛǘƛǾŜƭȅ 

affected, since these locations and infrastructures employ many of the nearby inhabitants and 

promotes the development of the region. Thus, every 10 km buffer for each mining facility, 

plantations and county capital were considered as areas with a moderate economic potential. 

In total, as already mentioned, there are fifteen County Capitals in Liberia. Seven mining related 

facilities were considered: Arcelor Mittal, Bong Mines, Putu Mine and Putu Shipping and 

Western Clusters I, II and III. Lastly, sixteen plantations were used, in which nine were palm 

tree plantations and seven were rubber tree plantations. 

2. Proximity to international cross borders. The main international cross roads were also 

considered to have a moderate impact on the nearby settlements local economy. A 5 km buffer 

of fifteen cross border roads was considered. 

3. Dense populated districts. Higher population density may represent a greater exchange of 

goods. So, the denser districts were also considered to have a moderate economic impact. 

¶ Other Areas near Main Roads 

The areas near the main transportation routes tend to have some degree of development. So, 

taking into consideration the Road Infrastructure Development Maps, of the Ministry of Public 

Works, the planned main roads of Liberia were sketched, and a 5 km buffer area was defined.   

¶ Peripheral: the remaining areas of the country are expected to have little economic development, 

due to isolation and low population density. These are classified as peripheral areas. 

All of the previously defined areas are illustrated in Figure 5.3. 
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Figure 5.3 ς Different Economic Potential Areas. 

5.2.2.3 ATTRACTION CAPACITY 

The Attraction Capacity is a specific feature of each settlement and has the objective to evaluate the 

quality of life in certain city or village, due to several aspects. It relates with: 

¶ The administrative category of the settlement; 

¶ The size of the settlement; 

¶ The provided social and institutional services, which have the capacity to offer better life 

ŎƻƴŘƛǘƛƻƴǎ ǘƻ ǘƘŜ ŎƻƳƳǳƴƛǘȅΩǎ ƛƴƘŀōƛǘŀƴǘǎΦ 

The characteristics considered to define the Attraction Capacity were the following: 

¶ Capital of the Country, Monrovia: the Capital is and will continue to be the highest attraction 

pole of the Country; 
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¶ /ƻǳƴǘȅ /ŀǇƛǘŀƭǎ ŀƴŘ aŀƧƻǊ /ƛǘƛŜǎΥ ǘƘŜ ǊŜƎƛƻƴΩǎ ŀŘƳƛƴƛǎǘǊŀǘƛǾŜ ŎŜƴǘŜǊΣ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ ƭŀǊƎŜǊ ŎƛǘƛŜǎΣ 

tend to offer better life conditions to new residents and businesses due to higher employment 

opportunities and social & institutional services availability (health, education and security). In 

this study, a city with more than 5 000 inhabitants was considered a major city; 

¶ District Capitals, Medium settlements, Small settlements with services: it was considered that 

the district capitals3, settlements above 1 000 habitants and settlements above 500 habitants 

with services, offered some level of attraction; 

¶ {Ƴŀƭƭ {ŜǘǘƭŜƳŜƴǘǎΥ ǎƳŀƭƭ ǎŜǘǘƭŜƳŜƴǘǎ ŀǊŜƴΩǘ ŜȄǇŜŎǘŜŘ ǘƻ ŀǘǘǊŀŎǘ Ƴŀƴȅ ƴŜǿ ōǳǎƛƴŜǎǎŜǎΣ ŀƴŘ ǎƻΣ 

stand in last in the Attraction Capacity factor. 

¢ƘŜ ƘƛƎƘŜǊ ǘƘŜ ǊŜƭŜǾŀƴŎŜ ƻŦ ǘƘŜ ǎŜǘǘƭŜƳŜƴǘΩǎ ŀŘƳƛƴƛǎǘǊŀǘƛǾŜ ŎŀǘŜƎƻǊȅ ŀƴŘ ǎƛȊŜΣ ǘƘŜ ƘƛƎƘŜǊ ƛǎ ǘƘŜ ŜȄǇŜŎǘŜŘ 

growth and development of the locality, and consequently the average electrical consumption of its 

inhabitants and services. 

In Figure 5.4 ƛǎ ƛƭƭǳǎǘǊŀǘŜŘ ƛƴ ŀ ƳŀǇ ǘƘŜ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ƻŦ ŀƭƭ [ƛōŜǊƛŀΩǎ {ŜǘǘƭŜƳŜƴǘǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ƛǘ ŀǘǘǊŀŎǘƛƻƴ 

capacity. In total, there are thirty-nine settlements classified as County Capital/Major City and 512 

settlements are accommodated in the District Capitals, medium sized settlements, and small 

settlements with services classification. The remaining settlements, with the exception of Monrovia, are 

classified as small villages.  

                                                      

3 In the gathered database, the district capitals identification was unavailable. Thus, to overcome this lack of information, it was considered that the largest 
city or village in a district is its capital.   
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Figure 5.4 ς {ŜǘǘƭŜƳŜƴǘΩǎ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ŀŎŎƻǊŘƛƴƎ ǘƻ ƛǘǎ !ǘǘǊŀŎǘƛƻƴ ŎŀǇŀŎƛǘȅΦ 

5.2.2.4 SETTLEMENTS CLASSIFICATION - DEMAND CLASS MATRIX 

/ŀǘŜƎƻǊƛȊŀǘƛƻƴ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǇƻǇǳƭŀǘƛƻƴ ŎƻƳƳǳƴƛǘƛŜǎΦ The combination of all the factors defined in 

ǘƘŜ ǇǊŜǾƛƻǳǎ ǎǳōǎŜŎǘƛƻƴǎ ŀƭƭƻǿŜŘ ǘƘŜ ŎǊŜŀǘƛƻƴ ŀ Ŏƭŀǎǎ ƳŀǘǊƛȄ ǘƻ ŎŀǘŜƎƻǊƛȊŜ ŜŀŎƘ ƻƴŜ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ 

population communities. Thus, six different categories were generated to allocate to every inhabited 

location in Liberia. This matrix is presented in Table 5.3. 
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Table 5.3 ς {ŜǘǘƭŜƳŜƴǘΩǎ ŘŜƳŀƴŘ Ŏƭŀǎǎ ƳŀǘǊƛȄΦ 

  
 

  Attraction Capacity 

  
 

  
Monrovia 

(Capital of the 
Country) 

County 
Capital & 

Major Cities 
(Above 5000 

hab.) 

Dist. Capital 
or with 
Services 

(District Capitals; 
Above 1000 hab., 
above 500 hab. 
With services) 

Small 
Settlement 
(Below 1000 

hab.) 

E
c
o
n

o
m

ic
 P

o
te

n
tia

l  

 

Near Monrovia and Seaside Growth 
Corridor 
(Area between Monrovia and Buchanan near 
sea) 

1 2 3 5 

 

Countryside Growth Corridor 
(All country side areas within Growth 
Corridor) 

  3 4 5 

 

Non Growth Corridor with Economic 
Potential 
(Areas within: 10km of mines, plantations 
and County Capitals, 5km of International 
Cross Boarders and Dense Populated Districts 

  3 4 5 

 

Other Areas near Main Roads 
ό!ǊŜŀǎ ƛƴ ǘƘŜ ǇǊƻȄƛƳƛǘȅ ƻŦ ǘƘŜ /ƻǳƴǘǊȅΩǎ Ƴŀƛƴ 
roads (5km proximity) 

  4 5 5 

 

Peripheral 
(Peripheral areas, outside of any of the 
above mentioned) 

  4 5 6 

 

Using this matrix, it was possible to classify each one of the geo-located settlements with one of the 

six demand categories, according to its location, administrative class and size. As Monrovia is the 

capital of Liberia, it is expected to continue to have a higher level demand, and for that reason is apart 

from the other settlements of the Country. The regions close to Monrovia and within the Growth 

Corridors near the sea are expected to have higher electrical consumptions. Index 2 was assigned to all 

County Capitals and major cities that fit the referred area. Paynesville, Careysburg, Bensonville, Harbel-

Cotton Tree and Buchannan are a few of the locations classified with the index 2. The remaining County 

Capitals are all categorized as 3, since they are considered to always have some degree of economic 

potential as well as having a positive effect on the well-being of its inhabitants because of their 

administrative status. The major cities that are outside of areas with high economic potential were 

classified with the index 4. The District Capitals, medium settlements and small villages with access to 

some services located in the area between Monrovia and Buchanan were given the index 3, since they 

are expected to benefit from the close-by development. However, if the communities with this 

classification are located in more remote areas, their demand category is 5. All Small villages were 
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classified below the index 5. Small settlements in peripheral areas are the lowest graded (index 6) since 

their development should be extremely reduced. 

Objective of the definition of demand categories. In conclusion, the definition of these demand 

categories allows the differentiation of the electrical average consumptions that each inhabited point 

may have in future. Overall, settlements with higher indexes (Categories 1, 2 and 3) should have higher 

ǇŜǊ ƘƻǳǎŜƘƻƭŘ ŎƻƴǎǳƳǇǘƛƻƴǎ ŘǳŜ ǘƻ ƘƛƎƘŜǊ ŜŎƻƴƻƳƛŎ ŀŎǘƛǾƛǘȅΣ ƛƴƘŀōƛǘŀƴǘǎΩ ǇǳǊŎƘŀǎƛƴƎ ǇƻǿŜǊ ŀƴŘ ǎƻŎƛŀƭ 

development. More dispersed settlements, located further away from larger population poles and 

economic centers, were assign with lower demand indexes (Categories 4, 5 and 6). Due to lower 

development and economic potential, the average consumptions will be lower. These can be defined as 

the more rural communities. 

A Country map with the classification of all settlements can be observed in the map of Figure 5.5. In 

Figure 5.6, a graph with the distribution of population per each category demand is presented. 

As it can be observed, Category 5 as the largest portion of population, and together with categories 4 

and 6, represent a total 55% of all population. Regarding the most urban population, with exception of 

Monrovia, Category 3 has the largest share of population with 11%.   

In the next sections, this classification will be used to estimate the average consumptions for the 

Residential and Institutional & Commercial sectors. 
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Figure 5.5 ς SettlemeƴǘΩǎ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ŀŎŎƻǊŘƛƴƎ ǘƘŜ ŜǎǘƛƳŀǘŜŘ ǎƻŎƛŀƭ ŀƴŘ ŜŎƻƴƻƳƛŎ ŘŜǾŜƭƻǇƳŜƴǘΦ 

 

Figure 5.6 ς Population distribution in each demand category (2015). 
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5.3 RESIDENTIAL DEMAND: GROWTH AND WILLINGNESS TO PAY 

 POPULATION GROWTH 5.3.1

Lƴ ƻǊŘŜǊ ǘƻ ŜǎǘŀōƭƛǎƘ ǘƘŜ /ƻǳƴǘǊȅΩǎ ǇƻǇǳƭŀǘƛƻƴ ƎǊƻǿǘƘΣ ǘƘŜ United Nations growth rates [23] for Liberia 

were once again used, now up to 2030, the target year of this study. These annual growth rates were 

applied to the previously 2015 estimated population and the results are the ones presented in Figure 

5.7. 

 

Figure 5.7 ς [ƛōŜǊƛŀΩǎ ŜǎǘƛƳŀǘŜŘ ǇƻǇǳƭŀǘƛƻƴ ƎǊƻǿǘƘ ŦƻǊ ǘƘŜ ǇŜǊƛƻŘ нлмр-2030. 

The population of Liberia is expected to reach 5.7 million people in 2030, and the urban and rural 

partition is projected to be 53% and 47%, respectively. Therefore, due to higher urban growth rates a 

turnover in these percentages will occur and the urban population will be higher than the rural. 

The population distribution per each demand category, for the year 2030, is presented in Figure 5.8. 

Although the results present little differences to the ones shown in Figure 5.6, it is clear that there has 

been a migration of the population from the more rural settlements (categories 4 to 6) to the more 

urban (categories 1, 2 and 3). 
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Figure 5.8 ς Population distribution in each demand category (2030). 

 HOUSEHOLD DEMAND ESTIMATES PER CATEGORY  5.3.2

5.3.2.1 CURRENT HOUSEHOLD DEMAND ESTIMATES ς WILINGNESS TO PAY 

Introduction. In order to estimate the household demand for each one of the previously defined 

categories, the 2012 Liberia and Energy Access: A Willingness to Pay Analysis report [13], developed by 

the World Bank was used. In the work made for the Willingness to Pay (WTP) [13] report, several 

surveys were made throughout the Country to enquiry about various topics like housing conditions, 

total household expenditures and incomes, overall energy consumption, expenditures on energy, etc. 

The finding on this report were firstly presented in respect to rural and urban households outside 

Monrovia (classified as Rural Survey), and then for Monrovia households (divided in LEC clients and 

Non-LEC households). This structure, namely the Rural Surveys, is compliant with the present work, 

since the Rural Energy Master Plan for Liberia is focused on all non-Monrovia population. Also in the 

Willingness to Pay Analysis [13], households were divided into four income/expenditure quartiles, with 

quartile 1 (Q1) being the lowest income and quartile 4 (Q4) being the highest. Additionally, average 

results for urban and rural households are presented too.  

Households Energy Expenditures. For demand studies, the most interesting findings of the Willingness 

to Pay Analysis are the households Energy Expenditures, presented in Table 5.4. These values show that 

in the lowest quartile, households spend on average 5.71 USD/month and that in Quartile 4 the average 

spending on electrical energy equivalent goods is 23.36 USD/month. Urban and Rural averages are 

18.06 USD/month and 8.94 USD/month, respectively.  
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Table 5.4 ς Energy Consumption, Expenditure and WTP: Rural Survey - By Quartile [13]. 

  Quartile 1 Quartile 2 Quartile 3 Quartile 4 Urban Rural 

  
Spent per 

Month 
Spent per 

Month 
Spent per 

Month 
Spent per 

Month 
Spent per 

Month 
Spent per 

Month 

Electric Bulbs 0.07 0.01 0.07 1.46 0.87 0.2 

DC Battery 
Lamps 

3.32 4.82 6.05 6.58 6.17 4.76 

Kerosene 
Lamp 

0.41 0.52 0.52 0.52 0.55 0.47 

Palm Oil Lamp 0.26 0.15 0.12 0.04 0.03 0.19 

Candles 0.49 1 0.75 1.1 0.99 0.77 

Other Electric 0.1 0.18 0.4 11.33 7.34 1.07 

Other Battery 1.08 1.2 2.1 2.33 2.11 1.49 

TOTALS 5.71 7.88 10.02 23.36 18.06 8.94 

 

Allocation a quartile to each category. Analyzing and comparing the WTP [13] quartiles with the 

consumption and development categories previously defined, it was possible to combine and allocate 

for each category a quartile and consequently an average energy expenditure per household. The 

chosen allocation can be seen in Table 5.5. 

Table 5.5 ς Monthly household energy expenditures per demand category. 

Consumption Category 
WTP Quartile or 
Average Result 

Monthly Energy 
Expenditures (USD/Month) 

Category 1 Monrovia (LCPDP)* - 

Category 2 Quartile 4 23.36 

Category 3 Urban Average 18.06 

Category 4 Quartile 3 10.02 

Category 5 Quartile 2 7.88 

Category 6 Quartile 1 5.71 

*
Since this study is focused only on rural Liberia, Monrovia (Category 1) was not considered.  

Correspondence between quartile and each category. Category 2 settlements should have urban-like 

patterns, and, due to its proximity to high developed economic clusters, higher incomes are expected. 

Therefore, this category was assigned Quartile 4, the highest of the WTP Analysis [13]. Category 3 

settlements are mainly urban, and therefore the urban average expenditures were assigned to this 

category. Category 4 settlements are a mix of urban and rural populations that can be in areas with 

some economic activity. Thus, for this category Quartile 3 was assigned. Categories 5 and 6 settlements 

were given with the Quartiles 2 and 1 respectively, since they should present the lower incomes, and 

consequently the lower expenditures. 

Electrical tariff applied. In order to convert the monthly energy expenditures in equivalent electrical 

consumptions, an electrical tariff estimate was needed. The current tariff of Liberia is very high and it 
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ǿŀǎƴΩǘ ǳǎŜŘ ŦƻǊ ǘƘƛǎ ŎŀƭŎǳƭŀǘƛƻƴ ōŜŎŀǳǎŜ мύ ƛǘ ƛǎ ŜȄǇŜŎǘŜŘ ǘƻ ŘǊƻǇ ǿƘŜƴ new, less expensive and more 

efficient generation options come into operation (e.g. Mount Coffee Hydro) and 2) it would excessively 

repress electrical consumptions. The LCPDP [21] report assumes that, due to the connection of Mount 

Coffee Hydro to the electrical grid, as well as other less expensive generation options, a price drop of 

about 50% is expected in the future. At the time, tariffs were around 50 USD cent/kWh, thus the 

estimated future tariff was around 25 USD cent/kWh. Additionally, the current cross border project 

clients also pay about 25 USD cent/kWh. Therefore, to estimate the residential consumptions per client, 

the 25 USD cent/kWh tariff was applied to the expenditures on energy for each category. The results are 

presented in Table 5.6. 

Table 5.6 ς Household electricity consumption per demand category (Network Expansion Work Session, September 2015). 

Consumption Category 
Monthly electricity 

consumption (kWh/month) 
Used yearly electricity 

consumption (kWh/year) 

Category 1 - - 

Category 2 93.4 1 100 

Category 3 72.2 865 

Category 4 40.1 480 

Category 5 31.5 380 

Category 6 22.8 275 

In order to determine the peak load of the residential demand, the load factor for residential clients in 

Liberia was set at 0.3, which represents an equivalent yearly peak utilization of 2 628 hours. This value, 

based on LCPDP [21] assumptions, is considered typical value for residential clients. 

To validate these values, they were all presented, analyzed and discussed with RREA, LEC and MLME 

representatives on a Network Expansion Work Session at RREA in Monrovia in September 2015. 

5.3.2.2 HOUSEHOLD DEMAND GROWTH  

Having established the estimates of household demand for each one of the six demand categories 

defined in Chapter 5.2.2, it is now important to estimate the demand growth for the future. 

Household consumption growth. The household consumption growth was based on the National 

Electrification Master Plan report [24], developed by the Columbia University Sustainable Lab ς Earth 

Institute in 2013. In this study, residential demand was estimated to grow at a rate of 2.34% per year. 

This is a common value used in this kind of studies since it represents the duplication of the 

ŎƻƴǎǳƳǇǘƛƻƴ ƛƴ ол ȅŜŀǊǎΩ ǘƛƳŜΦ bƻǘŜ ǘƘŀǘ ǘƘƛǎ ŎƻƴǎǳƳǇǘƛƻƴ ƎǊƻǿǘƘ ƻƴƭȅ ŎƻƴǎƛŘŜǊǎ ǘƘŜ ŀŎǘǳŀƭ ƎǊƻǿǘƘ ƻŦ 

household consumption (e.g. due to the purchase of more electrical equipment). The actual growth of 

residential demand is expected to be higher because of both population growth and higher 

electrification rates. 

The present household demand, based on the WTP report [13], as well as the projected household 

demand for 2030, per demand category, is presented in Table 5.7. 
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Table 5.7 ς Current and projected household demand per demand category. 

Consumption 
Category 

Current consumption 
2015 

(kWh/year) 

Projected consumption, 
2030 

(kWh/year) 

Category 1 - - 

Category 2 1 100 1 556 

Category 3 865 1 224 

Category 4 480 679 

Category 5 380 538 

Category 6 275 389 

5.4 SERVICES AND COMMERCIAL DEMAND 

 TYPES OF CLIENTS 5.4.1

The demand of the institutional and commercial services sector was divided in two types of clients: 

¶ Specific regional commercial and institutional services (geo-located); 

¶ Other local services, which intend to estimate additional clients, proportional to the size of the 

settlement. 

 SPECIFIC REGIONAL COMMERCIAL AND INSTITUTIONAL CLIENTS 5.4.2

One of the main collected databases was the commercial and institutional services geo-located clients, 

gathered from RREA, LIS-GIS and the National Rural Electric Cooperative Association (NRECA). These 

include Health, Security and Education services (hospitals, health clinics, police stations, primary and 

secondary schools, etc.) as well as some commercial and productive facilities (markets, radio stations, 

cell phone towers, etc.). A map of the total collected information is presented in Figure 5.9.  
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Figure 5.9 ς {ŜǘǘƭŜƳŜƴǘΩǎ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ŀŎŎƻǊŘƛƴƎ ǘƘŜ ŜǎǘƛƳŀǘŜŘ ǎƻŎƛŀƭ ŀƴŘ ŜŎƻƴƻƳƛŎ ŘŜǾŜƭƻǇƳŜƴǘΦ 

By comparing Figure 5.9 with Figure 5.5 it is possible to observe that there is a big concentration of 

services, around the settlements classified with index 3 and above. In particular, it is possible to observe 

that almost all of these settlements have a Hospital in the vicinity or nearby.  

The specific electric demands for each one of these services are presented in Table 5.8. 

In particular, the health and education facilities demand were based on the National Electrification 

Master Plan report [24] findings. The remaining consumptions are average values, based on market 

evaluations on similar facilities. All of the expressed values were discussed and validated on the 

Network Expansion Work Session, September 2015. 
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Table 5.8 ς Geo-located regional commercial and institutional services demands (Network Expansion Work Session, 

September 2015). 

Facility 
Demand 

(kWh/year) 

Clinic 2 000 

Health Centers 2 000 

County Hospital 60 000 

Regional Hospital 100 000 

Secondary School 600 

University 50 000 

Both Primary & Secondary School 1 000 

Office Buildings 5 000 

Markets 2 000 

Police Stations 3 000 

Cellphone/Radio Towers 25 000 

Guest Houses 5 000 

Courts 10 000 

In order to determine the peak load of the service sector demand, the load factor for commercial and 

institutional clients in Liberia was set at 0.72, which represents an equivalent yearly peak utilization of 

6 307 hours. This value was once again based on LCPDP [21] findings. In the Network Expansion Work 

Session, September 2015 it was also agreed that the Commercial and Public services average 

consumption growth should be 3% per year. 

 OTHER LOCAL SERVICES 5.4.3

Despite being a rather complete set of data, the Consultant found that the geo-located database did not 

meet all the commercial, productive and business services provided in each community. Also, as this is a 

study to project demands for the future, it is reasonable to assume that the number of institutional, 

commercial and small businesses clients will grow over time. So, in order to estimate these additional 

clients, another class of services demand was created, based on the LCPDP [21] methodology.  

The number of the other local services, in a certain settlement, was modeled taking into account the 

number of households in a community. The premise was that, in urban-like settlements, for each 100 

households, there are 0.66 additional commercial or institutional customers. On the other hand, in rural 

villages, this number decreases and for each 100 households, there are 0.4 additional commercial or 

institutional customers. 

The demand per clients is also different in urban and rural communities. In urban settlements the peak 

demand for these additional clients is 12 kW and in rural villages the peak demand is 5 kW. The load 

factor is the same as before, 0.72. As in the specific regional commercial and institutional clients, the 

average consumption growth was set at the rate of 3% per annum. 
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5.5 RURAL ENERGY DEMAND FORECAST 

The previous sections presented the main assumption to determine the projections for the residential 

and services demand. These assumptions can be used to determine preliminary rural demands, taking 

into consideration the future electrification targets, i.e. the number of electrified people. The real 

number of electrified habitants, and mainly its distribution throughout the country will only be 

accomplished in Chapter 10, when the 2030 Rural Energy Vision is presented. However, in this section, 

three different scenarios are presented, regarding three distinct ambitions regarding electrification 

rates in the target year ς a Conservative Electrification Scenario that complies with the LCPDP [21] 

target of 35% nationwide electrification4, a Base Electrification Scenario that represents the latest 

political ambition of a 35% rural electrification and an Aggressive Electrification Scenario that assumes a 

50% rural electrification rate. 

In order to model the client distribution throughout the country, the categories defined in 

Chapter 5.2.2.4, were used. Basically, a target rate was given for each one of the demand categories, in 

order to reach the global electrification rate of the three scenarios. These are presented in Table 5.9. 

Table 5.9 ς Estimated electrification rates in 2030 for each category. 

Category 
Conservative 
Electrification 

Base  
Electrification 

Aggressive 
Electrification 

Category 1
*
 70% 70% 70% 

Category 2 50% 70% 70% 

Category 3 30% 70% 70% 

Category 4 15% 45% 70% 

Category 5 10% 25% 45% 

Category 6 5% 5% 20% 

     * 
LCPDP target for Monrovia 

As stated, in the Conservative Electrification Scenario, a nationwide electrification of 35% was selected. 

In terms of rural electrification this implies a 17% target of all non-Monrovia population in 2030, which 

represents slightly more than 125 000 residential clients or 630 000 electrified people. 

The 35% rural electrification target objective of the Base Electrification Scenario implies more than 

260 000 electrified households in 2030, benefiting more than 1 300 000 people. 

Finally, the Aggressive Electrification Scenario has a 50% target for rural population, meaning almost 

370 000 residential clients and 1 900 000 electrified people in 2030. 

The estimated projections results for each one of the electrification scenarios is presented in the next 

figures (Figure 5.10 and Figure 5.11). 

                                                      

4 Note that in LCPDP [21], there is a 70% electrification target for Monrovia. Hence, the remaining electrified people are located in rural settlements, outside 
Monrovia. 
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Figure 5.10 ς Energy consumption projections for rural Liberia. 

 

Figure 5.11 ς Peak demand projections for rural Liberia. 

From the previous figures it can be observed that in 2030 the expected energy consumption for rural 

communities is between 380 GWh and 590 GWh and that the rural peak demand is in the range of 

89 MW to 164 MW, implying high mean annual growth rates: 

¶ Conservative Scenario: 25% per year 

¶ Base Scenario: 27.7% per year 

¶ Aggressive: 28.8% per year 

It can be seen that even the conservative scenario has an extremely high consumption growth with a 

25% rate. However, it should be noticed that these values are due to the extremely low electric grid 
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coverage currently observed in Liberia. The annual electrification growth rate and consequently the 

consumption growth are expected to slow down as more people are connected over the years. 

Particularizing for the base case scenario, since it represents the political ambitions for rural 

electrification, Figure 5.12 and Figure 5.13 present the energy and peak demands for 2030, divided by 

residential and services sectors, for each one of the five rural demand categories. 

 

Figure 5.12 ς нлолΩǎ wŜǎƛŘŜƴǘƛŀƭ ŀƴŘ {ŜǊǾƛŎŜǎ ǎŜŎǘƻǊǎ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ ǇŜǊ ŘŜƳŀƴŘ ŎŀǘŜƎƻǊȅΦ 

 

Figure 5.13 ς нлолΩǎ wŜǎƛŘŜƴǘƛŀƭ ŀƴŘ {ŜǊǾƛŎŜǎ ǎŜŎǘƻǊǎ ǇŜŀƪ ŘŜƳŀƴŘ ǇŜǊ ŘŜƳŀƴŘ ŎŀǘŜƎƻǊȅΦ 

By observing the previous graphs it can be noticed that in Category 3 expected consumption is the 

highest, although having smaller per capita consumptions that in the ones observed in Category 2. This 

is due to the higher number of clients enclosed in category. The more rural categories have lower 

electrification rates, thus it is natural to see lower total consumptions in these classes.  

We remind that these results are only preliminary since the actual distribution of electrified population 

throughout the country and consequently in each category is only be accomplished in the findings of 

Chapter 10 where the 2030 Rural Energy Vision and targets is presented. However, this estimates offer 
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a good starting point to evaluate the potential demand as well as potential clients the future system 

may have to benefit. 

5.6 REVIEW OF LEAST COST DEVELOPMENT PLAN DEMAND PROJECTIONS  

 INITIAL CONSIDERATIONS 5.6.1

The LCPDP [21] main objective was to develop a least cost generation plan for Liberia. To do so, it 

accomplished a nationwide demand projection up to 2033, which took several other demand forecast 

studies for Liberia into consideration. Since it is a fairly recent study and considering that it was based 

on other consolidated demand studies of Liberia, the LCPDP [21] was used as one of the sources of the 

present work. 

In this section, a quick review of the LCPDP [21] assumptions and results is performed. Note that some 

of these assumptions were already mentioned in the previous sections. 

The LCPDP [21] considers three scenarios (base, low and high demand), forecasting the peak and energy 

demands, among others, by demand sector and by region. 

The consumer sectors considered in the study were: 

¶ Residential sector ς corresponding to household demand; 

¶ Commercial and public entities ς which includes public facilities such as hospitals and police 

stations; 

¶ Industrial sector (Monrovia) ς such as the manufacturing or food processing industry; 

¶ Other demand ς mainly street lighting, but also post offices, churches, cell towers, among 

others. 

Regional demand was separated as follows: 

¶ Greater Monrovia ς Monrovia and its surroundings, the only area where there are existing 

connections; 

¶ Other on-grid ς areas where grid expansion plans include the connection to the main grid, 

including corridor projects and the CLSG transmission interconnection; 

¶ Off-grid demand ς urban and rural off-grid electrification, also considering cross-border 

connection projects with no intended connection to the main grid. 

Apart from the categories above, an additional region was considered to take into account the industrial 

demand outside Monrovia. Basically, this region does not have demand from the consumer sectors 

above, but only considers the forecasted demand from the industrial sector outside Monrovia, that 

includes mining, agriculture and forestry demand. The LCPCP [21] proposed two scenarios from the 

forecasted demand, to take into account different growths in the mining demand ς secured mining 

demand and ramp-up mining demand. 
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 DEMAND REGIONS AND SCENARIOS ASSUMED IN LCPDP 5.6.2

Greater Monrovia 

In Greater Monrovia, the average household annual electricity consumption was set at 1 300 kWh and is 

expected to increase 1.5% per year until 2016 and after 2020. Between 2016 and 2020, electricity 

consumption is expected to grow even more, due to the expected connection of the Mt. Coffee 

hydropower plant and consequent one-time reduction of the electricity tariff. An average electricity 

consumption of 800 kWh was applied to new connections, with a growth rate of 3% during 5 years and 

1.5% from then on. Regarding the commercial and public sector, it considers the existence of 0.66 

commercial and public customers per 100 households, with the connection rate growing 10% per year 

until it reaches 75%, and for whom the electricity consumption is modelled similarly to households. 

There is also demand from other sources, such as street lighting, modelled in line with the World Bank 

study [13]. 

Other on-grid 

The methodology for other on-grid demand is similar to the one applied for Greater Monrovia. 

Geographical distinctions were made according to the areas affected by the WAPP and the corridor 

project extending the Monrovian grid. Furthermore, specific urban electricity consumption has also 

been set at 800 kWh for urban areas, due to similar characteristics exhibited as in the case of newly 

connected Monrovian users, and 216 kWh for all rural areas, indistinctive of their location. In terms of 

other on-grid demand, the increase in electricity consumption rate is set at 3% for reasons similar to 

newly connected Monrovian consumers, until it reaches saturation. Commercial and public demand 

behaves in the same way as in Greater Monrovia, but with only 0.4 entities for 100 households in rural 

settlements. There is also demand from other sources, such as street lighting, modelled in line with the 

World Bank study [25]. 

Off-grid 

The model used to forecast urban and rural off-grid demand is basically the same as the one used to 

model other on-grid demand for rural areas. The only difference is the assumption that commercial 

peak demand and average household consumption are lower than in on-grid cases. Average household 

consumption is estimated at 216 kWh with a 3% growth rate until saturation, because electricity 

consumption in off-grid areas is generally lower due to lower income and, therefore, a reduced ability to 

buy electric appliances. Commercial and public consumers are expected to have a peak demand of only 

10 kW in the base year, considering 0.66 commercial and public entities for every 100 households in 

urban areas and 0.4 in rural areas. Other demand is estimated as previously. Furthermore, areas 

affected by the cross-border electrification projects have been treated separately. The areas affected 

were identified through the 2011 World Bank load forecast and the population numbers were 

calculated based on the 2008 census. 

Low-growth and high-growth scenarios 
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The assumptions above are the ones used in LCPDP [21] for the base scenario. As previously stated, the 

study also analyzed a low demand and a high demand scenario, corresponding to a slow and high 

growth, respectively. The slow growth scenario considers the average energy consumption to be 20% 

less than expected in the base scenario, and the connection rates 15% less. The high growth scenario 

considers a 10% increase both in the average energy consumption and in the connection rates. 

Mining demand scenarios 

Other types of demand include the non-Monrovian industrial sector, particularly the mining sector, 

agriculture and forestry. The demand forecast of the mining sector is highly dependent on the 

materialization of current plans, and so two scenarios were considered to categorize the potential 

impact of the mining demand. 

¶ Secured mining demand, which is highly probable and assumes a mining demand which has been 

clearly defined by the various mining corporations and can be seen as a high certainty scenario 

that does not assume that ramp-up will take place; 

¶ Potential long-term demand, resulting from a significant mining ramp-up. 

 RESULTS  5.6.3

DƛǾŜƴ ǘƘŜ ŀǎǎǳƳǇǘƛƻƴǎ ŀōƻǾŜΣ [/t5tΩǎ [21] results for the three scenarios for both Liberian electricity 

consumption and peak load demand in 2030 were as displayed in Figure 5.14 and Figure 5.15: 

 

Figure 5.14 - Electricity demand in 2030 (GWh) 
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Figure 5.15 ς Peak load demand in 2030 (MW) 

All the results above consider the secured mining scenario, as it is highly probable. As expected, demand 

in the area of Greater Monrovia is what influences total demand the most. 

In conclusion, the LCPDP [21] study accomplished the demand studies with the main purpose to obtain 

projection of the global electrical needs as a whole. However, in terms of rural demand, the Consultant 

feels that these projections do not have the required detail and differentiation needed to correctly 

quantify and distribute the rural needs throughout the country, thus taking it to a further level. 

Nevertheless, the LCPDP [21] study presented itself as a good basis for the present studies, with sound 

and validated hypothesis, which in some cases were replicated in the current Rural Energy Master Plan 

demand studies. 

In the next section, in order to deliver a nationwide vision of Liberia future demand, the estimated rural 

demands presented in the previous section and the Monrovia and Industrial demands discussed in this 

section are aggregated and shown. 

5.7 INTEGRATED LIBERIA POWER DEMAND FORECAST UNTIL 2030 

In this Section, a nationwide projection of the electric power demand is presented. To do so, the rural 

energy demand forecasts presented in Chapter 5.5 are integrated with the Monrovia and Industry 

sector demand projections of the LCPDP study [21]. To be more specific the each scenario defined in 

Chapter 5.5 will be aggregated with one Scenario of the LCPDP [21]. The correspondence is in Table 

5.10: 

Table 5.10 ς Correspondence between Rural energy master plan scenarios and LCPDP scenarios.  

Rural Energy Master Plan for Liberia Scenario 

(only Rural demand) 

Least Cost Development Plan Scenario (only 

Monrovia and Industrial Sector demand) 

Conservative Electrification Scenario Slow Sensitivity Scenario 

Base Electrification Scenario Base Sensitivity Scenario 
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Aggressive Scenario High Sensitivity Scenario 

The aggregated results are depicted in the following figures (Figure 5.16 and Figure 5.17) for the 

Conservative, Base and Aggressive electrification scenarios. 

 

Figure 5.16 ς Integrated Liberia energy consumption projection. 

 

Figure 5.17 ς Integrated Liberia peak demand projection. 

Figure 5.18 illustrates the results for 2030 for each scenario, but now differentiating the rural demand 

from the consumptions of Monrovia and the Industrial sector.  



RURAL ENERGY STRATEGY AND MASTER PLAN FOR LIBERIA UNTIL 2030 

TECHNICAL REPORT 

  87 
   LR.2016.R.001.3 

 

 

Figure 5.18 ς 2030 Integrated Liberia energy demand projection differentiated between sectors. 

These projections show that the rural demand is expected to be about a ¼ of total consumption in all 

scenarios. However it can be seen that as the scenarios become more aggressive, the percentage of 

rural consumption gets even higher. This denotes that in these scenarios the rural consumption grows a 

bit more than the other sectors, since more people and services are consuming electricity. 

Figure 5.19 shows the results considering the peak demand. 

 

Figure 5.19 ς 2030 integrated Liberia peak demand projection differentiated between sectors. 
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6 SUPPLY OPTIONS AND RESOURCES 

6.1 GRID: REVIEW OF LEAST COST DEVELOPMENT PLAN SUPPLY 

PERSPECTIVES 

Building on the topics addressed in Chapter 5.6, this section is a review of the least cost development 

plan supply perspectives, based on the same document, LCPDP [21] 

Cross-ōƻǊŘŜǊ ŀƴŘ ŎƻǊǊƛŘƻǊ ǇǊƻƧŜŎǘǎ ŀǊŜ ƻŦ [9/Ωǎ ƛƴǘŜǊŜǎǘ ŎƻƴŎŜǊƴƛƴƎ ƛǘǎ ƎǊƛŘ ŜȄǇŀƴǎƛƻƴΦ The 225 kV CLSG 

line, which crosses the most populated areas in Liberia, is also near most of the main big hydropower 

sites (Manu River, Mt. Coffee, and St. John River) and some big mining areas. Therefore, the CLSG line 

can be used as a backbone of the national grid, including the option to import or export electricity from 

or to neighboring countries. Alongside the CLSG project, there are three corridor projects which are 

important transmission/sub-transmission projects for expansion of the system and for the electrification 

of households across the country (Kle-corridor, Kakata corridor and RIA corridor). 

Investment reduction and power centralization are some of the advantages in using cross-border and 

corridor projects. The use of the CLSG line as a backbone also reduces additional investment in a 

country-wide high-voltage grid, which is necessary in the long term for a low-cost, reliable power supply 

system. Also, the current routing of the CLSG line, which also touches the cities of Monrovia and 

Buchanan, both of which have basic harbor facilities, allows centralized power generation systems at 

these locations based on imported fuels. The main advantage of this is that the number of power plant 

locations can be minimized. A second advantage of concentrated power generation is that fuel 

transport can be minimized in Liberia, since, at present, the infrastructure is not in a good condition in 

all areas of the country. Finally, operation and maintenance of the grid can also be more easily managed 

and organized than in the case of power generation and fuel supply all over the country. 

The main objective of the grid development plant is to meet the forecasted peak on-grid demand plus 

10% reserve each year. Supply options will be chosen based on their levelized unit cost (LUC), so that 

the lowest cost options are selected first, which is determined by the long-run marginal costs (LRMC). 

[/t5tΩǎ [21] grid development plan considers that the CLSG line will be used as a backbone for the 

transmission of power from the supply centers, which will be located at coastal areas and at major 

hydropower plant sites. It also takes into consideration that connections near the CLSG line, as well as 

the ones in the regions of the three ongoing corridor projects (Kle-corridor, Kakata corridor and RIA 

corridor), will be on-grid connections. Other assumptions for the grid development plan were an 8% 

discount rate, a 3.5% yearly fuel price increase, that no single power-generating unit should exceed 

10-15% of the total grid capacity and that the capacity considered is the firm capacity (instead of the 

installed capacity). Finally, the demand considered excludes the demand from mines. 

The Levelized Unit Costs of the grid expansion candidates range from 5 USD cent/kWh, in Mt. Coffee, 

to 35.5 USD cent/kWh, in a reciprocating high-speed diesel engine of 1 MW. The calculation of the 

Levelized Unit Costs allows the comparison between different power generation options, according to 

cost/benefit criteria. Figure 6.1 below represents the estimated LUC in the LCPDP [21] document. 
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Figure 6.1 ς Levelized Unit Costs 

As can be seen from the figure above, thermal options are, in general, less competitive in terms of cost 

efficiency than hydropower options. However, coal-fired power plants may become relevant in the later 

stages of the planning period.  

Base case results include reciprocating Heavy-Fuel Oil (HFO) power plants and hydropower plants, 

and a USD 1 567M investment. In the short term, HFO-fueled plants appear to be one of the most 

ǎǳƛǘŀōƭŜ ƻǇǘƛƻƴǎ ŦƻǊ [ƛōŜǊƛŀΩǎ ǇƻǿŜǊ ŜȄǘŜƴǎƛƻƴΦ bƻǘ ƻƴƭȅ ƛǎ ICh ŜƴŜǊƎȅ ǇǊƻŘǳŎǘƛƻƴ relatively cheap 

(compared with current high-speed diesel plants), but this type of energy production has also been 

handled before by LEC. Hydropower, on the other hand, might remain confined to the role of a fuel 

saver at an early stage, since Mt. Coffee can provide only a very limited amount of firm capacity. 

However, if reservoir addition appears feasible, hydropower turns into a firm energy option. In addition 

to cheap energy production, hydropower has the advantage of long plant lifespans, and as such it is 

suggested in the LCPDP [21] to have hydropower solutions as soon as possible (in this case, this happens 

after 2022). Figure 6.2 and Table 6.1 ōŜƭƻǿ ǊŜǇǊŜǎŜƴǘ [/t5tΩǎ [21] lowest cost solution. 

 
Figure 6.2 ς Least cost supply options 
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Table 6.1 - Detailed least cost supply options 

Expansion Plan (Base Case) in firm capacity (MW) Installed 

Capacity 

(MW) 
 2015 2016 2017 2018 2019 2021 2022 2026 2033 

HFO at Bushrod Island 48         48 

Mt. Coffee  10        66 

HFO plant   20       20 

HFO plant    20      20 

Decommissioning of existing HSD     -23      -23 

HFO plant     20     20 

HFO plant      20    20 

Mt. Coffee + Via Reservoir       59   88 

SP-1B        97  120 

SP-2         147 214 

Total 48 58 78 98 118 138 197 294 441 593 

Generation through hydropower plants reduces the system costs. Hydropower plants have the lowest 

marginal costs, and are therefore the first in merit order for the dispatch of electricity. If the demand 

can be entirely satisfied with hydropower, then there is no need of operating thermal power plants, 

decreasing the system costs. Until 2022, and especially during the dry season, more thermal power 

Ǉƭŀƴǘǎ ŀǊŜ ƴŜŜŘŜŘ ƛƴ ƻǊŘŜǊ ǘƻ ŎƻƳǇŜƴǎŀǘŜ ŦƻǊ aǘΦ /ƻŦŦŜŜΩǎ ƭƻǿŜǊ ƻǳǘǇǳǘΣ ƛƴŎǊŜŀǎƛƴƎ ǎȅǎtem costs. The 

LCPDP [21] document states that after St. Paul River 1B Hydropower Plant (SP-1B) becomes operational 

in 2026, system costs will round 7.7 USD cent/kWh, when all demand can be satisfied by hydro 

generation only. 

IȅŘǊƻǇƻǿŜǊ Ǉƭŀƴǘǎ ƘŀǾŜ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǘƻ ƳƛǘƛƎŀǘŜ [ƛōŜǊƛŀΩǎ ŦǳŜƭ ǇǊƛŎŜ ŘŜǇŜƴŘŜƴŎȅΦ As was outlined 

before, the fuel costs of the thermal power options to be installed in the base scenario will weigh 

ƘŜŀǾƛƭȅ ƻƴ [ƛōŜǊƛŀΩǎ ŦƛƴŀƴŎŜǎΦ CƻǊ ƛƴǎǘŀƴŎŜΣ ŎƻƴǎƛŘŜǊƛƴƎ ǘhe demand in 2023 (790 GWh) and adding 15% 

losses and subtracting the annual power generation of Mount Coffee, this results in 566 GWh per year 

that has to be covered by HFO thermal plants. The HFO thermal plants, in turn, would consume some 

13 835 tons of fuel. The annual fuel costs will then be approximately USD 87M, which has the potential 

to easily double if fuel price volatilities are extreme. Hydropower generation, as well as biomass power 

ǇƭŀƴǘǎΣ ǿƛƭƭ ƘŜƭǇ ǘƘŜ ǊŜŘǳŎǘƛƻƴ ƻŦ [ƛōŜǊƛŀΩǎ ǾǳƭƴŜǊŀōƛƭƛǘȅ Ŏƻƴcerning fuel prices and availability. 

A sensitivity analysis was also performed, concerning the potential variability of the demand, fuel 

prices, discount rate, investment costs, as well as the robustness of hydropower investment costs and 

the possibility of importing energy. [/t5tΩǎ ǊŜǎǳƭǘǎ [21] were as follows: 

¶ If the demand is lower than expected, the main alteration is that St. Paul River 2 Hydropower 

Plant (SP-2), as well as 20 MW in HFO, will not be needed. Consequently, investment costs 

decrease by more than 40%. Also, SP-1B is only added to the system in 2030; 
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¶ On the other hand, for the high demand scenario, SP-1B and SP-2 are added earlier and an 

additional 20 MW in HFO generation is needed. System costs increase and the investment is 

1.1% more comparing to the base scenario; 

¶ Considering that fuel prices only increase according to the inflation rate, system costs 

decrease by approximately 5%, but there are no changes in the generation portfolio; 

¶ If fuel prices have a real price increase of 5%, although there are no changes in the 

generation portfolio, though system costs increase by 9%; 

¶ The variation of the discount rate influences system costs. The higher the discount rate is, 

the higher are the hydropower costs and thus so are the system costs; 

¶ The generation portfolio remains unchanged if the investment costs increase by 10%. 

However, system costs in this scenario increase; 

¶ Concerning the robustness of hydropower investment costs, the LCDPD document states 

that even if the costs of hydropower were to triple, it would still be cheaper than the 

cheapest HFO-fired power plant; 

¶ When considering the possibility of importing energy through the CLSG line, the imported 

energy essentially replaces 50 MW in HFO generation after its completion. Thus, system 

costs fall to the lowest of all scenarios and investment costs decrease approximately 4%. 

As described previously in Chapter 5.6, mining demand has significant impact on future demand, and 

thus impacts on the grid expansion plan. As such, the supply alternatives for the same two scenarios 

which include demand from the mining sector were included, as well as a third scenario: 

¶ For the first scenario, secured mining demand, mining supply only becomes feasible after cheap 

hydropower is available. Before that, the installation of HFO plants would be too expensive to 

support. CǳǊǘƘŜǊƳƻǊŜΣ ǘƘŜ ŜȄǇŀƴǎƛƻƴ Ǉƭŀƴ ƛƴŎƭǳŘŜǎ ǘƘŜ ŀŘŘƛǘƛƻƴ ƻŦ ǘƘŜ {ǘΦ WƻƘƴΩǎ ƘȅŘǊƻǇƻǿŜǊ 

plant. This scenario appears to be feasible in some respect, as excess power from hydropower 

plants can be distributed to the mines, although the total investment would increase to 

USD 1 767M; 

¶ Regarding the second scenario, ramp-up mining demand, similar conclusions apply, as mines 

supply is only sustainable after the development of cheap hydropower. Additionally, three 

100 MW coal-fired power plants would be needed, with their development between 2026 and 

2029. Despite the fact that the total investment would greatly increase, amounting to 

USD 2 682M, coal-fired power plants are relatively cheap, especially when compared to HFO 

power plants; 

¶ The third scenario takes into account that the mines will probably develop their own generation 

portfolio. The LCPDP [21] document states this does not have a positive financial impact in the 

grid expansion plan, since the mining companies will most likely use HFO-fired power plants, 

which are the most expensive options for LEC. 

The investment costs for the different scenarios range from USD 875M to USD 2 682M. Figure 6.3 

below summarizes the investment costs and installed capacities for each scenario. It is important to 
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state that the investment requirements are only approximate, due to the uncertainty of several factors, 

especially with regard to hydropower. On the other hand, investment requirements for HFO power 

plants are somewhat predictable. However, additional factors such as transportation and storage 

infrastructure might influence the final investment cost.  

 
Figure 6.3 - Investment and Installed Capacity for the different scenarios 

To sum up, LCPDP [21] recommends that the grid generation should come primarily from HFO-fired 

power plants, until hydropower plants are available. ¦ƴǘƛƭ ǘƘŜ ŀŘŘƛǘƛƻƴ ƻŦ aǘΦ /ƻŦŦŜŜΩǎ ±ƛŀ wŜǎŜǊǾƻƛǊ ƛƴ 

2022, Mt. Coffee will only serve as a fuel-saver, with its limited firm capacity. The LCPDP [21] document 

states that apart from hydropower, other renewables will not play a significant role on the expansion of 

the grid due to their high investment costs, although this situation might change in the future. Also, 

biomass is not considered a suitable alternative for a grid-connected power supply, as the resource is 

spread out across the country, and grid-connected power plants would be competition for its use in 

cooking or as a source of fuel for other appliances. Regarding mining demand, it is possible to say that 

to take it into consideration implies hydropower should be rapidly developed and potentially coal fired 

power plants. However, even in the base case, excess hydropower can be distributed to generate 

additional income streams, contributing to an overall reduction of power generation costs. Apart from 

this, the LCPDP [21] reinforces the importance of capacity-building, as the increasing complexity of the 

power system, with different types of power plants, will require an increase of the skills and capabilities 

ƻŦ [9/Ωǎ ǎǘŀŦŦΦ 

6.2 EXISTING AND PLANNED OFF-GRID ELECTRIFICATION PROJECTS 

Increasing access to electricity all over Liberia, especially in rural areas, has been one of the main 

objectives of Liberian government, since it acceleraǘŜǎ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǊŜŎƻƴǎǘǊǳŎǘƛƻƴ ŀƴŘ ƛǘǎ ŜŎƻƴƻƳƛŎ 

revitalization. To help achieving this objective, RREA has been studying and developing different rural 
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generation alternatives for Liberia, including solar, hydro, biomass projects, as it can be seen in Figure 

6.4, where existing and on-going rural electrification projects are presented. 

 

Figure 6.4 ς Existing and on-going rural electrification projects. 

Before the war, only two small hydro-sites had been developed: Firestone Plantation with 4 MW of 

installed capacity is still in operation, providing electricity to Firestone rubber plantation and several 

other villages near Harbel, and a 60 kW micro-hydro in Yandahun in Bong County, which was destroyed 

during the war. The Yandahun micro-hydro, implemented by RREA and financed by the World Bank, 

involved the rehabilitation of 60 kW to serve 240 households and was commissioned in May 2013. It is 

ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŦƛǊǎǘ ŎƻƳƳǳƴƛǘȅ-owned power system. 

Nowadays, several micro and mini hydro projects are being studied to ensure its feasibility and select 

the ones which can be assumed as an alternative to rural electrification. A brief description of these 

projects is presented next. 
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Micro-hydro projects: 

¶ wƻōŜǊǘǎǇƻǊǘΣ ƭƻŎŀǘŜŘ ƴŜŀǊ {ǘ WƻƘƴΩǎ Ƴƛǎǎƛƻƴ ŀǘ wƻōŜǊǘǎǇƻǊǘ ƛƴ DǊŀƴŘ /ŀǇŜ aƻǳƴǘ /ƻǳƴǘȅ ƻƴ ŀ 

small creek, with 70 kW of expected capacity [26]; 

¶ Bopolu. Located in near village Bopolu in Gbopolu County on Marvo creek (Mahe River 

basin), with 90kW of expected capacity [26]; 

¶ Wayavah falls located in the Salayea District, Lofa County. The hydropower plant will have 

15 kW of installed capacity (but can be enlarged for 120 kW). This project is developed by 

USAID and is currently on hold for financing reasons [26]. 

Mini-hydro projects: 

¶ Kaiha, located in Lofa County, with an expected capacity between 1 to 3 MW. 

¶ ²ƻȊƛ ƛǎ ƭƻŎŀǘŜŘ ŀǘ ²ƻȊƛ ǾƛƭƭŀƎŜ ƛƴ ½ƻǊȊƻǊ Ŏƛǘȅ ƛƴ [ƻŦŀ /ƻǳƴǘȅ ŀƴŘ ŀŎǊƻǎǎ ά±ƛŀ wƛǾŜǊέ ǿƘƛŎƘ ƛǎ ŀ 

tributary of St. Paul River. The project has an expected capacity of 1.7 MW [26]; 

¶ Ya Creek, located near village Boaplay in Nimba County, on Ya creek with 450 KW of 

expected capacity [26]; 

¶ Mein River, located in Suakoko District, Bong County, with an expected capacity of 1 MW, 

will electrify 500 households and 250 commercial consumers. The project will be financed by 

USAID and will cost around USD 5.8M. At present, however, development is on hold due to 

uncertainties of financing [16]; 

¶ St John, with 10 MW of capacity, located in John River, Gampa water falls, Nimba County. 

The project is financed by UNIDO and has an expected cost of USD 26M. The project will 

electrify Ganta city, Sanniquellie town, Zuluyee town, Gbedein village, Kapawleh-Snoh 

village. At present, project is on hold due to lack of capacity in country to implement the 

project [27]; 

¶ River Gee, located in River Gee County, 55 km from Fish Town. 

¶ Gbedin falls, with an expected capacity between 5 to 10 MW, is located in St John river, in 

Nimba County. This project is located in an international part of St John river and its 

construction will require accordance between Liberia and Guinea [28]. 

PV based rural electrification projects are also being studied and/or implemented. According to the 

Scaling-up Renewables Energy Program (SREP) [3], the five PV projects with more relevance are: 

¶ Liberia Energy Assistance Program (LEAP): PV installation in 19 schools, clinics and public 

buildings, financed by USAID. Installation is already completed. 

¶ Renewable energy for health care facilities: PV installation in 205 public health facilities with 

support from RREA and implemented by Merlin Non-Governmental Organization (NGO). 

Project financed by EU (75%) and Ministry of Health (25%). Project will be implemented 

countrywide and has an expected cost of USD 2M. 

¶ PV installation in public buildings, in Lofa County, financed by EU. 



RURAL ENERGY STRATEGY AND MASTER PLAN FOR LIBERIA UNTIL 2030 

TECHNICAL REPORT 

  95 
   LR.2016.R.001.3 

 

¶ LESSP Urban: PV installation to be implemented under LESSP project, financed by USAID and 

with an expected cost of USD 2.7M. The project will be implemented in Bushrod and has 1 

MW of installed capacity. 

¶ Lighting Lives in Liberia: Market development for cost-effective distribution of solar lanterns 

through private retailers, financed by WB and with an expected cost of USD 1.45M. 120 000 

solar lanterns will be distributed nationwide. 

Regarding to biomass projects, LESSP completed three feasibility studies [16]:  

ω ор ƪ² {ƻǊƭǳƳōŀ .ƛƻƳŀǎǎ tǊƻƧŜŎǘΥ ƭƻŎŀǘŜŘ ƛƴ [ƻŦŀ /ƻǳƴǘȅΣ ǘƘƛǎ ōƛƻƳŀǎǎ Ǉƭŀƴǘ ƛƴǾƻƭǾŜǎ 

combustion of Crude Palm Oil (CPO) in an internal combustion engine to generate power. 

Technical issues still need to be resolved, as CPO has the potential of gumming up a traditional 

diesel-fired engine. LESSP is looking at two options: (1) pretreatment of CPO; and (2) use of a 

Lister-type engine. The bidding process has been delayed due to this issue. 

ω нпл ƪ² /ƻŎƻǇŀ .ƛƻƳŀǎǎ tǊƻƧŜŎǘΥ ƭƻŎŀǘŜŘ ƛƴ bƛƳōŀ /ƻǳƴǘȅΦ  ¢ƘŜ [ƛōŜǊƛŀ wǳōōŜǊ /ƻǊǇƻǊŀǘƛƻƴ 

(LIBCO) was recruited as a private sector partner for the Cocopa biomass plant, however, the 

organization has formally withdrawn support, most likely, due to an inability to raise the USD 1M 

in private sector capital required. The project is financially infeasible without LIBCO support. 

ω сл ƪ² YǿŜƴŘƛƴ .ƛƻƳŀǎǎ tǊƻƧŜŎǘΥ ƭƻŎŀǘŜŘ ƛƴ bƛƳba County is the substitute for the Cocopa 

project and can be completed with current funds. 

6.3 MINI-GRID THERMAL SUPPLY ALTERNATIVES (DIESEL AND BIOMASS) 

 DIESEL GENERATION LOGISTICS AND ECONOMICS 6.3.1

Diesel genset. One of the alternatives for mini-grid supply is diesel generation. A diesel generator is the 

combination of a reciprocating diesel engine with an electric generator ς the diesel engine provides 

mechanical energy, which is converted into electricity by the generator. Similarly to the already existing 

units in Liberia, the most common type of fuel for small-scale power generation is HSD. For even 

smaller-scale generation, including home systems, gasoline is commonly used, although this will not be 

analyzed, as the minimum installed capacity considered here is 6 kW. 

Advantages. One of the biggest advantages of this type of generation is its easy installation and 

Operation & Maintenance (O&M), especially when compared to steam-based power plants. 

Additionally, diesel generation is predictable and rapidly dispatchable, useful for balancing the 

intermittent production of renewable energy sources, and as there are modules of nearly any size 

available, it is possible to have a power plant consisting of several units, depending on the load demand. 

Finally, its low Capital Expenditures (CAPEX) makes diesel generation an attractive short-term option. 

Concerning Liberia, it may be added that there is already some experience with this type of technology, 

as it was and is operated by LEC and by several other private entities. 
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Disadvantages. Despite these advantages, diesel engines require fuel to operate. Considering the high 

costs of diesel itself and the costs of transport and storage, it is possible to say that diesel generation 

has high running costs, aggravated by the fact that continuous use of diesel engines severely shortens 

its lifespan to 3-4 years (assuming 25 000 hours). Moreover, the availability of fuel is a major concern, 

especially in rural areas of developing countries. These two factors have been a problem in the past for 

Liberia, and it is only advisable to install this type of system where a reliable fuel supply can be 

guaranteed and where customers have the necessary financial means to supports its operation costs. 

Apart from this, diesel generation systems are noisy and polluting, having a direct impact on users, 

especially when the generators are located next to the house. 

Considerations. Some possible solutions have been analyzed, and the specific cost of each solution 

strongly depends on its rated power: lower rated powers have higher specific costs. However, it is 

important to state that a correct sizing of the power generation unit is of the utmost importance, since 

specific consumption, and therefore specific costs, increase when the engine is not operating at full load 

(considering the alternatives in Table 6.2, the increase can reach almost 20%). Also, operating a diesel 

engine in non-rated conditions may shorten its lifespan, especially when overloading the engine. 

Considering this, a demand assessment is needed before sizing the generation system, in order to 

optimize its composition. Table 6.2 provides some examples of possible alternatives, considering 

0.94 USD/L as the diesel price [9]. The analyzed alternatives have specific operation costs ranging from 

0.283 USD/kWh to 0.382 USD/kWh, working at full load. It is important to notice that these costs only 

consider fuel consumption, therefore the global specific cost is higher, due to factors such as the 

investment in equipment and maintenance, personnel, grid O&M and other costs. Moreover, fuel prices 

will vary depending on the location, thus the fuel price needs to be assessed when a specific location is 

being studied.  
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Table 6.2 - Diesel generation alternatives [29]. 

Technical Data 
C1.1 

[DE9.5E3] 
C1.5 

[DE13.5E3] 
C2.2 

[DE18E3] 
C2.2 

[DE22E3] 
C3.3 

[DE33E0] 
C3.3 

[DE50E0] 
C4.4 

[DE55E0] 
C4.4 

[DE65E0] 

Rated power (kW) 6.8 10 13.2 16 24 36 40 48 

Frequency (Hz) 50 

Voltage (V) 400/230 

Fuel Diesel 

Fuel tank (L) 62 62 66 66 161 219 219 219 

F
u
e
l C

o
n

su
m

p
tio

n
 

(L
/h

) 

110% Load* 2.9 4.0 4.8 5.9 7.7 11.7 12.7 14.9 

100% Load 2.6 3.7 4.4 5.3 7.0 10.5 11.5 13.6 

75% Load 2.0 2.8 3.4 3.9 5.2 7.8 8.7 10.2 

50 Load 1.5 2.0 2.6 2.9 3.8 5.5 6.2 7.1 

S
p
e
c
ifi

c 

c
o

n
su

m
p
tio

n
 

(L
/k

W
h

) 

110% Load* 0.388 0.364 0.331 0.335 0.292 0.295 0.289 0.282 

100% Load 0.382 0.370 0.333 0.331 0.292 0.292 0.288 0.283 

75% Load 0.392 0.373 0.343 0.325 0.289 0.289 0.290 0.283 

50% Load 0.441 0.400 0.394 0.363 0.317 0.306 0.310 0.296 

S
p
e
c
ifi

c 
C

o
st

 o
f 

O
p
e
ra

tio
n
 

(U
S

D
/k

W
h
) 

@
1

0
0

%
 L

o
a

d 

0.359 0.348 0.313 0.311 0.274 0.274 0.271 0.266 

No. of Cylinders/Alignment 3 / In Line 3 / In Line 4 / In Line 4 / In Line 3 / In Line 3 / In Line 3 / In Line 3 / In Line 

Cycle 4 Stroke 

*use a max of 1 hour in 12 and cannot exceed 25 hours per year 

Fuel Distribution 

Limitations. Nowadays, Liberia has serious issues and limitations regarding fuel distribution outside of 

Greater Monrovia. The major barriers in diesel distribution lie on the lack of accessibility ς namely the 

deficiency of the communication routes that allow the passage of oil trucks to the rest of the country. 

TOTAL, one of the major fuel retailers in Liberia, revealed that they had 30 stations scattered in nine 

counties. However, despite covering 60% of the country, during the rainy season distribution to the 

countryside is often interrupted due to road flooding. 

Diesel cost varies with the distance. During the Beliefs Audit performed in all counties and presented in 

Chapter 4, in the month of September of 2015, a diesel cost assessment was performed and the findings 

confirmed that the prices of diesel were higher the further away from Monrovia and from the main 

national roads, Figure 6.5. 
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Figure 6.5 ς Observed diesel prices during the Beliefs Audit (October/November 2015). 

The base price in Monrovia was, at the time of the questionnaires, 265 LD/gallon (or 0.76 USD/L), being 

the lowest diesel cost in the country. However, in Maryland and Grand Kru counties the prices were 

almost the double reaching 450 LD/gallon (or 1.29 USD/L). 

A 5% increase per 100 km was considered. Since 1) there are currently several plans to rehabilitate and 

improve the national transportation network and 2) it is expected that the base diesel price (cost of 

diesel in Monrovia) rises in the future, the retrieved information in the Beliefs Audit questionnaire 

should not be used to assess the future diesel cost distribution throughout the country. To consider the 

distribution costs of diesel, a cost/distance proxy was used. Basically, to determine the price of diesel 

fuel in the future, a 5% cost increase for each 100 km distance from Monrovia (fuel import point) was 

used. In Figure 6.6, the results of this assumption are presented. 
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Figure 6.6 ς Diesel fuel costs considered for the future. 

The considered future diesel base cost was 350 LD/Gallon (or 1 USD/L). So, each 100 km stripe, 

presented in the previous figure, has a different diesel cost. For example, diesel price in Monrovia is 

1 USD/L, and in the most northern and eastern regions of the country the cost should be 20% higher 

(1.2 USD/L). 

Diesel cost. Considering the differentiated diesel costs and several diesel generation technical and 

economic assumptions5, the Diesel Levelized Cost of Energy for each one of the county capitals was 

determined as an example, and the obtained results are presented in Table 6.3. Note that these results 

are only intended to verify the influence of fuel cost in the costs of energy of diesel gensets. Therefore, 

demand is considered to be the same for each location.  

                                                      

5 CAPEX: 250 USD/kW +25% Inst. Cost, Generator lifetime: 5 years, Fuel Consumption (50% Load) 0.35 l/kWh, Estimated future Diesel Cost in Monrovia: 
350 $L/Gallon (or 1 USD/l), WACC = 5% 
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Table 6.3 ς Diesel Levelized Costs of Energy considering the diesel fuel cost in each County Capital and Monrovia. 

City Levelized Cost of Energy 

Monrovia, Bensonville, Kakata, Tubmanburg and Robertsport ~380 USD/MWh 

Buchanan, Gbarnga, Bopolu and Cestos City ~395 USD/MWh 

Sanniquellie and Greenville ~415 USD/MWh 

Voinjama, Zwedru, Fish Town and Barclayville ~430 USD/MWh 

Harper ~450 USD/MWh 

As expected, the costs of energy rise the further apart a city is from ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŦǳŜƭ ƛƳǇƻǊǘ ǇƻƛƴǘΦ 

 BIOMASS POTENTIAL ASSESSMENT 6.3.2

Advantages and disadvantages of biomass. Biomass sources include forestry products and residues, 

agricultural crops and residues, manure and waste residues. On the one hand, biomass is a renewable, 

widely available, low carbon and low-cost fuel, which may help in dealing with waste or other residues 

and that can be produced domestically or in small scale, thus a potential source of energy for mini-grid 

or stand-alone systems. The fact that biomass generates energy through fuel implies storage is much 

cheaper and easier than energy sources that need batteries. On the other hand, it is energy intensive to 

produce, is usually expensive to transport (as it has low energy density), may require extensive use of 

land and can be seen as competition for the food production industry. Biomass is already extensively 

used in Liberia as a source of cooking fuel, and also to provide heat and light. 

Forest resources. [ƛōŜǊƛŀΩǎ ŦƻǊŜǎǘǎ ŀǊŜ ƻŦ ǎǇŜŎƛŀƭ ƛƳǇƻǊǘŀƴŎŜ ǘƻ the economy because they provide 

employment in the rural areas, fuel sources (charcoal and firewood), and export products (logs and 

timber). With forest resources covering about 5.7 million hectares, Liberia has 11 National Forests 

(under very limited protection) and two legally protected areas. Forest resources have been 

mismanaged in the past, resulting in United Nations Security Council sanctions on timber exports, 

between 2003 and 2006, when it was lifted after the new Liberian National Forestry Reform Law. Wood, 

especially charcoal and firewood, has already a high demand, since it is used in low-efficiency traditional 

ovens and cook stoves. Consequently, it is important to properly manage these resources, so as to avoid 

environmental impacts such as deforestation and loss of biodiversity from excessive logging. Although 

only few contracts are still effective, forest residues from logging or wood-processing activities can be 

used to generate heat, electricity and liquid or solid fuels. This generation potential will increase after 

logging concessions resume operations, and a study has estimated that 15 248 GWh per year of 

electricity could be available [30]. It should be noted that, also in other countries, byproducts from 

wood harvesting and timber processes are used only in close connection with the source of these 

products, because transport is expensive and the energy-specific transport costs are very high, 

especially for Liberia in the present situation, since the transport infrastructure and the quality of the 

transport infrastructure is very poor. For forestry byproducts during the harvesting process, it must also 

be examined whether it is necessary to leave them in the forest to fertilize the forest. 
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Agricultural resources. !ƎǊƛŎǳƭǘǳǊŜ ƛǎ ǘƘŜ ōŀŎƪōƻƴŜ ƻŦ [ƛōŜǊƛŀΩǎ ŜŎƻƴƻƳȅΣ ǇǊƻǾƛŘƛƴƎ ƛƴŦƻǊƳŀƭ 

employment for more than 70% of the workforce (mostly in rural areas) and contributing an estimated 

53% to the gross domestic product in 2006. Liberia has climate and terrain conditions very favorable for 

agricultural development, with an estimated 3.7 million hectares of arable land. Agricultural resources 

may be divided in three categories: 

¶ Food crop residues ς residues and byproducts that remain after these crops are harvested and 

processed, such as stalks, straw, husks and shells, from rice, cassava, sweet potato, maize and 

other types of food crops, have an estimated energy content equivalent to 188 GWh of 

electricity per year [30]. Despite this, much of [ƛōŜǊƛŀΩǎ ǇǊƻŘǳŎǘƛƻƴ ƛǎ Ǌǳƴ ōȅ ǎƳŀƭƭ ƘƻǳǎŜƘƻƭŘǎ ŦƻǊ 

self-consumption or local markets. The lack of large-scale food crops production, and their 

dispersion, increases collection and transportation costs, which would restrain the use of these 

residues for centralized electricity generation. However, even if food-crop production were to 

increase, it would most likely be used to secure food supply and not as a biomass resource. 

Moreover, many crop residues and byproducts are seasonal and become available all at once at 

the same time of the year. Therefore, treatment and storage facilities will be required if they are 

to be made available as a bio-power feedstock throughout the year. 

¶ Cash crop residues ς mainly rubber, but also oil palm, cacao and coffee plantations. Liberia is the 

third biggest African producer of natural latex, having large-scale rubber plantations, making this 

its most important cash crop. This type of plantation generates considerable amounts of wood 

residues from pruning and replanting activities, as tree trunks and branches become available. 

Tree trunks are usually used as timber and the small branches are left in the field. If only 10% of 

the current rubber tree stock (about 5 800 ha) is replanted, it would result in roughly 254 000 

dry tons of wood branches. The corresponding energy content is about 4 600 TJ, equivalent to 

381 GWh of electricity [30]Φ ¢Ƙƛǎ ŀƴŀƭȅǎƛǎ ŘƻŜǎƴΩǘ ŜǾŀƭǳŀǘŜ ǘƘŜ ǊŜǎƛŘǳŜǎ ƎŜƴŜǊŀǘŜŘ ŦǊƻƳ ǊǳōōŜǊ 

trees grown on household farms as it is assumed that these residues are already in use as 

firewood or on farm applications. 

Oil palm grows throughout Liberia but is particularly abundant in the coastal areas. It can 

yield cooking oil, animal food, and raw material for the manufacture of cosmetics, 

detergents, and pharmaceuticals. Palm oil can be used to produce biodiesel or used 

directly to run low-rpm (rotations per minute) diesel generators. In addition, the oil palm 

residues can be a feedstock for heat and power generation. The average yield per hectare 

is about 80 dry tons of biomass, which means that if only 10% of the area planted with oil 

palm trees in Liberia (about 3 000 ha) were replanted, it would yield 240 000 tons of 

biomass, equivalent to 4 320 TJ (360 GWh) [30]. 

Cacao trees need shade and are not very suitable for large-scale monoculture 

plantations, making intercropping with other cash or food crops a common practice in 

the small household farms. They need regular pruning, which would yield about 8 GWh of 

electricity per year in Liberia, and replanting would yield more 15 GWh [30]. Some of this 
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resource is already in use as cacao trees are being cut and burned as charcoal in some 

areas of Liberia. 

Coffee cash crops in Liberia are pruned yearly, but there is no information on the amount 

of residues generated. Despite this, coffee processing generates husk, among other by-

products, which is usually used as a fertilizer but could also be compressed into pellets. It 

is estimated that about 500 dry tons of husk are generated per year, with a 

corresponding energy content of 8 TJ and electricity generation potential of less than one 

GWh [30]. 

Other cash crops in Liberia include coconuts, bananas, plantains, sugarcane and 

pineapple. Even though the energy content of the biomass generated is high, these 

resources are sparsely distributed and/or have many other competing uses, being 

difficult to estimate the amount available for power generation. 

¶ Animal Manure ς Although the livestock sector has never been a major feature in Liberia, it is an 

important activity to traditional farmers. About 8% of farming families own ducks, and 5% own 

pigs and goats. Sheep and cattle are hardly present. Before the war, there were seven large 

cattle farms in Maryland, Grand Kru, and Sinoe counties. Today they are slowly being 

rehabilitated, mainly in Maryland. Livestock manure is used as an organic fertilizer, building 

material, and energy source. It can be used as fuel in two ways: either burned directly or 

anaerobically digested to produce biogas, which is then burned, more efficiently than raw 

ƳŀƴǳǊŜΦ Lǘ ǿŀǎ ŜǎǘƛƳŀǘŜŘ ǘƘŀǘ [ƛōŜǊƛŀΩǎ ǇƻǘŜƴǘƛŀƭ ōƛƻƎŀǎ ǇǊƻŘǳŎǘƛƻƴ ŎƻǳƭŘ ȅƛŜƭŘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ 

219 GWh of electricity per year [30], and it is considered that digestion processes based on cattle 

manure may be a solution in the future. 

Urban resources. The concentration of population and activities in urban areas is responsible for the 

generation of waste. This waste, referred to as municipal solid waste (MSW), is generated by 

households and the commercial and industrial sectors. The waste takes many forms, including plastics, 

paper, textiles, glass, metal, wood, food, and other organic wastes. MSW, particularly the biogenic 

fraction, is a resource that can be converted to electricity, heat, gaseous and liquid fuels. The use of 

waste to provide energy has one major benefit derived from the production of electricity, which is the 

safe waste management and disposal, reducing waste volume by 90%, and consequently in a decrease 

in the amount of land needed for waste disposal. The power generation can be achieved through 

several processes, including incineration, gasification and digestion. Despite the fact that there are no 

landfill sites in Liberia, a study [30] estimates the generation potential of waste-to-power in 18 major 

populated places in Liberia with more than 5 000 people, which have a total potential of 52 GWh per 

year. 

Processes and technologies. Biomass resources may be used in different manners, existing several 

processes and technologies which allow electricity generation from biomass. Regarding this report, 

biomass to electricity or fuel processes can be separated in two main processes ς thermo-chemical 

(incineration, gasification and pyrolysis) processes and bio-chemical-processes (anaerobic digestion). A 
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brief description of processes and technologies to produce electricity from biomass is presented in 

Table 6.4. 

Table 6.4 ςProcesses and technologies to electricity generation by biomass. 

Thermo-chemical processes 

In
c
in

e
ra

tio
n 

Consists on burning the biomass to generate steam, which is used to generate power through a turbine and a 

generator. To be economically feasible, biomass based steam process power plants should have a demand superior 

to 5 MW, with a continuous supply of biomass throughout the year, in order to ensure a constant price level for the 

project. The fuel has to be pretreated. Considering the above, using biomass for steam generation could be a 

suitable option for rural Liberia, in areas where the demand is high enough and with secured access to biomass 

supply. 

G
a

si
fi
c
a

tio
n 

Using a gasifier, this is a process described by the partial combustion of biomass (wood chips, charcoal, among 

others) with a controlled amount of oxygen, from which results a gas that can be used in reciprocating engines, fuel 

cells and gas turbines. This process is more efficient than incineration and needs pretreated biomass as well. Using 

the process gas in reciprocating engines, it is possible to have smaller-size generation units than in incineration, with 

electric outputs as low as 1 kW. This is a fairly new technology in Africa, with most projects still at planning or 

demonstration stages. It is important to state that past studies indicate charcoal gasifiers present less operation 

problems than, for example, gasifiers fueled with wood or agricultural residues. Small and micro-scale gasification 

systems could be a suitable alternative for villages, as they are portable, small, cheap and simple. Gasifiers are 

already being tested in Liberia: in Booker Washington Institute, Kakata, three 15 kW PP20 gasifiers are being used to 

provide electricity to the campus (Figure 6.7). As Kakata is in the center of extensive rubber farms, there is a 

ŎƻƴǎƛŘŜǊŀōƭŜ ŀƳƻǳƴǘ ƻŦ ōƛƻƳŀǎǎ ǎǳǇǇƭȅΦ 5ŜǎǇƛǘŜ ǘƘƛǎΣ ǘƘŜ ƳƻŘŜƭǎ ōŜƛƴƎ ǘŜǎǘŜŘ ƘŀǾŜƴΩǘ ǇǊƻǾŜƴ ǘƻ ōŜ ŀǎ ƭƻƴƎ-lasting 

as desirable, having had technical problems which made some of them unavailable for power generation. Although 

biomass gasification is promising, the process is still under development, not being a suitable option for power 

generation at the present time. 

P
yr

o
ly

s
is Similar to gasification, with extremely low amounts of air (theoretically in the absence of air), but the combustion 

stops at lower temperatures, converting the biomass in a bio-oil, a liquid fuel. Taking into consideration that this 

process is still being developed, it is not regarded as a suitable alternative. 

Bio-chemical processes 

A
n

a
e

ro
b

ic
 

d
ig

e
st

io
n Consists in a natural decomposition process, favored by low-oxygen, hot and dry conditions, typically based on 

manure from livestock farming, residues from palm oil processing or municipal solid waste. This process uses a 

digester and gives biogas as product, which can be used in reciprocating engines, gas turbines or fuel cells. It allows 

small-scale generation units, with capacities ranging from a few kW to a few MW. 
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Figure 6.7 ς BWI Biomass gasifiers pilot project. 

[ƛōŜǊƛŀΩǎ ōƛƻƳŀǎǎ ǇƻǘŜƴǘƛŀƭ ŀǎǎŜǎǎƳŜƴǘΦ ¢ŀƪƛƴƎ ƛƴǘƻ ŎƻƴǎƛŘŜǊŀǘƛƻƴ [ƛōŜǊƛŀΩǎ ǊŜǎƻǳǊŎŜǎ ŀƴŘ ǘƘŜ ǇǊŜǎŜƴǘ 

goal, which is the analysis of suitable processes for mini-grid operation, it is possible to draw some 

conclusions.  

Concerning the resources, the analysis above indicates that a careful planning is of the utmost 

importance. Most of the biomass which could be used to produce electricity can also be used 

elsewhere, especially when considering the much more important charcoal market. For example, using 

arable land in order to produce fuel, and not food, may have negative impacts; as could the use of crop 

residues for energy generation, instead of cattle feeding. A sustainable use of the available resources is 

also necessary, so as to prevent deforestation and other related issues. It is recommended to use 

resources that do not compete with other uses, in a sustainable manner, but it is important to ensure 

that the resources will be available at a reasonable cost.  

Considering that biomass has low energy density, the distance between the resource and the power 

generating unit must be minimized. In general, biomass transport is limited to 30-50 km, especially with 

poorly developed infrastructure. Moreover, processing the feedstock to enable its use may be an energy 

intensive process which will increase the cost of biomass power generation, such as the pretreatment of 

wood and wood residues in a chipper. 

To sum up, the many competing alternatives and the lack of concentrated resources discourage the use 

of most of the possible biomass sources for medium-scale generation. However, viable alternatives may 

exist, such as power production in combination with the palm oil mill process, although it is not clear if 

that would be cost effective. Additionally, small-scale generation, as gasifiers and anaerobic digesters, is 

not considered to be suitable at the present time, as gasifiers are not yet a mature technology and 

ŜȄǇŜǊƛŜƴŎŜ Ƙŀǎ ǇǊƻǾŜƴ ǘƘŜƛǊ ƭƛŦŜǎǇŀƴ ƛǎ ƴƻǘ ƭƻƴƎ ŜƴƻǳƎƘΣ ŀƴŘ ŘƛƎŜǎǘŜǊǎ ǇǊƻōŀōƭȅ ǿƻǳƭŘƴΩǘ ƘŀǾŜ ŜƴƻǳƎƘ 

resources, as there are no large farms (for concentrated quantities of animal manure, such as cattle) nor 

centralized waste collection systems.  
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In the future, if the demand is high enough, biomass-fired power plants may become feasible. For 

smaller-scale generation, both gasifiers and anaerobic digesters may be suitable, given that their 

respective limitations are overcame ς reliable technology for gasifiers and concentrated resource supply 

for digesters. The main constraints to surpass for generating power through biomass are the availability 

of resources and the need of capacity building, as the technologies used are considerably complex. That 

way, biomass could start replacing diesel generation. 

6.4 SOLAR POTENTIAL ASSESSMENT 

 SOLAR POTENTIAL MAP 6.4.1

Global scale factors effect on solar radiation. On a global scale, solar irradiation essentially depends on 

the atmosphere, geometry and movement of the planet in relation to the sun, however on a local scale 

the changes in solar irradiation are mainly due to the topography, that is, variation in elevation, slope, 

aspect and shading. 

Solar irradiation model. The mapping of the solar resource is accomplished with r.sun model using 

satellite data. The mentioned model is implemented under an open source environment, estimating 

global radiation under clear-sky conditions from the sum of its beam, diffuse, and reflected components 

for a given day, latitude, surface, and atmospheric conditions.  

Clear and Real-sky parameterization. Real-sky solar radiation is calculated from the clear-sky values by 

applying a factor that parameterizes attenuation caused by cloudiness. The effect of cloudiness is 

considered in the application as a transmission factor (a model parameter that reflects the relation 

between clear-sky and real-sky radiation). A good estimate of this parameter depends on the availability 

of radiation measurements as well as the estimation of the proportion of diffuse radiation. 

Local meteorological data. For the study of the solar potential for Liberia were collected and analyzed 

global radiation data from 7 weather stations in Ghana and Nigeria, provided by World Radiation Data 

Center (WRDC) since for Liberia, meteorological data from ground stations are very sparse and has few 

years of records.  

Global meteorological data. Historical data and collected measurements of global radiation were used 

to calibrate the HelioClim-1 (HC1) satellite data for the whole territory and calculate the global 

irradiation on horizontal plane. HC1 database is available to meet the need for long-term radiation data 

series, which contains 20 years of data (1985-2005). The data used for this study as well as the 

methodology and assumptions of modeling the solar resource for Liberia are presented in more detail in 

ANNEX IV. 

Liberia Potential Atlas. As presented in Figure 6.8, Liberia is characterized by high levels of solar 

radiation, especially in central and northern territory. The mapping of Global Horizontal Irradiation (GHI) 

for Liberia was performed with a resource grid of 1 km x 1 km.  
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Figure 6.8 ς Solar Potential Atlas for Liberia. 

Liberia vs. worldwide solar radiation. Liberia is characterized by high levels of solar radiation when 

compared with good locations in Europe and Asia (Figure 6.9). On average, the solar potential of Liberia 

ranges between 1 665 and 1 771 kWh/m2/year, being Greenville City the county capital with the 

minimum value of GHI, 1 673 kWh/m2/year, and Zwedru the county capital with the average highest 

value of 1 728 kWh/m2/year. 
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Solar Atlas allows project identification. The Solar Atlas of Liberia will allow the identification of any 

site nationwide with generation capacity between any power ranges, being an auxiliary tool to promote 

rural electrification based on solar energy. 

 

Figure 6.9 ς Solar benchmark for the world. 

PV potential. Specific production of a PV system is assessed by PVSyst application. The methodology 

and assumptions are detailed in ANNEX IV. There were performed 45 simulations, for a total of 45 

points covering Liberia territory, with a typical technical solution of a PV project with 10 kWp of solar 

panels6 limited in the inverter7 of 10 kW. To the results was applied a linear regression in order to 

include the most significant variables and therefore estimate the PV production for all the territory 

(Figure 6.10). 

                                                      

6 For simulation purpose, were adopted Yingli Solar panels, YL250P-29b. 

7 For simulation purpose, was adopted the Siemens inverter, Sinvert PVM10.  



RURAL ENERGY STRATEGY AND MASTER PLAN FOR LIBERIA UNTIL 2030 

TECHNICAL REPORT 

  108 
   LR.2016.R.001.3 

 

 

Figure 6.10 ς Specific production mapping for Liberia. 

 PV BASED SUPPLY ALTERNATIVES 6.4.2

6.4.2.1 ALTERNATIVES COMPARISON 

PV based solutions. There are several different PV based solutions to be taken into account in the rural 

electrification options, with different levels of service from solar shops to mini-grids, including Solar 

Home Systems (SHS). 

PV and Diesel Hybrid system. Three distinct PV based alternatives were considered. One consists of 

100% PV solution, considering individual home systems. The two other alternatives take into account 

distinct approaches of hybrid PV/Diesel systems with different PV penetration ratios. Note that the main 

objective of implementing solar into an existing diesel mini-grid is to achieve diesel fuel savings, thus 

reducing on-going operational costs and diesel fuel price exposure. 

¶ Diesel & PV Inverter Hybrid System (no batteries) 
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This alternative includes a solution based in a 100% diesel system along with a solar system 

(without batteries). In this approach, solar penetration could reach up to 20% of the diesel 

genset nominal power.  

¶ Diesel & PV Battery Inverter Hybrid System 

Solution based in a 100% diesel system along with a solar system (with batteries). In this 

approach, due to batteries usage, solar penetration could reach up to 60% of the diesel genset 

nominal power. 

However if a Grid Manager system is considered, the PV penetration could ascend up to 100% to 

reach economic optimum, including support for diesel off-mode. An intelligent management 

ensures that the amount of solar energy fed into the system matches exactly the demand at that 

time.  

¶ Standalone solar system (Solar Home Systems ς SHS) 

This alternative consists in individual 100% solar powered systems with batteries. 

It is presented in Figure 6.11 the summary of the PV based off-grid and mini-grid technology 

alternatives discussed above, which are better detailed in ANNEX V. 

 

Figure 6.11 ς Off-Grid and Mini-Grid Technology Alternatives. 

Market assessment. In order to accomplish the financial pre-feasibility analysis, a market assessment of 

the PV solutions in Liberia was carried out. This market assessment allowed the evaluation of CAPEX and 

Operational Expenditures (OPEX) costs to be taken into consideration in the business models and the 

suitability of the solutions to the regions, types of settlement, social and environmental background. 

The assumptions taken into consideration for the economic analysis of the PV based alternatives are 

presented in ANNEX VII. 

LCOE simulations. Four different simulations for the Levelized Cost of Electricity (LCOE) were performed 

in order to better understand the cost differences between the previously presented alternatives. The 

simulations took into account the technology alternatives of the PV based solutions presented 
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previously. It was also carried out a simulation considering an alternative with a system operating 100% 

diesel.  

LCOE example for Monrovia. As an example, it is presented a specific case for the capital Monrovia, 

thus considering its local fuel costs and solar radiation. In Table 6.5 is presented the operation 

assumptions that were used. The results for the alternatives simulations of LCOE are presented in Figure 

6.12. 

Table 6.5 ς Example of operation assumptions for each PV based alternative and Diesel standalone solution. 

 
Diesel Capacity 

(kW) 

PV Capacity 

(kW) 

Battery Capacity 

(kWh) 

100% Diesel 

Standalone 
100% Peak load - - 

Hybrid PV/Diesel 

(no batteries) 
100% Peak load 20% Peak load - 

Hybrid PV/Diesel 

(with batteries) 
100% Peak load 160% Peak load (*) 432 kWh (*) 

100% PV 

Standalone 
- 280% Peak load 1942 kWh 

(*) Designed for 50/50% ratio of solar/diesel energy supply.  

Comparative costs between the alternatives simulations. For the mini-grid operation options 

(standalone diesel and hybrid systems) distribution cost must also be considered. It is possible to 

observe that in these alternatives, for the used assumptions, the costs of energy are very similar, just 

below 450 USD/MWh. Diesel standalone system is the most expensive of the mini-grid solutions due to 

its high operational costs (i.e. fuel consumption). As the solar energy is introduced in the system it is 

possible to observe that there is a slight decrease in the LCOE, because of fuel savings. When a 100% PV 

solution is considered (SHS), no distribution network is required and therefore there are no distribution 

costs. However, due to the high investment costs of batteries, the LCOE becomes the highest of the four 

alternatives, reaching 475 USD/kWh. 

LCOE for SHS can decrease considerably in case of Grants or Concessional Finance. Since, no fuel is 

required in PV systems, their operational costs are practically inexistent, and consequently, the price of 

energy for this type of systems is mainly affected by the initial investment, CAPEX. This represents an 

opportunity cost for solar systems since in case of Grants or Concessional Finance, the resulting costs of 

energy can decrease substantially. 
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Figure 6.12 ς Levelized Cost of Electricity, Monrovia example (5% WACC). 

6.4.2.2 GRID ANTICIPATION ς SOLAR/DIESEL TRANSITIONAL GRIDS 

Hybrid solutions offer the possibility to anticipate electrification.  Solar/Diesel hybrid systems are a 

very interesting solution to anticipate electrification in more remote settlements, where the national 

grid may take several years to come. 

Solar/Diesel Transitional grids for short-term scenario. In the present work, a simple solution to enable 

grid anticipation was considered in a way that the implemented equipment of the mini-grid can 

continue in operation when the system is integrated in the national grid, thus optimizing the initial 

investment. The Solar/Diesel Transitional grids consist on several distributed low voltage (LV) mini-grids 

connected to different hybrid solar/diesel systems which would provide in the short-term, a first stage 

of electrification in an off-grid location. Transitional grids are better described in ANNEX IV. These 

hybrid systems are to be scattered within the community, as if they were Medium Voltage (MV)/LV 

transformation stations, forming several small clusters of isolated micro-grids. To avoid high PV and 

storage capacities, which would translate in high CAPEX costs, lower household service levels could be 

provided. As a hypothesis, a 12 hours supply service and 1 Amp per client limitation were considered. 

Hybrid Systems design. The hybrid systems may have a wide range of design solutions, depending on 

several aspects, as PV radiation or consumption profiles. In order to ensure service continuity, thermal 

generation should always be designed for 100% peak load. To maximize its efficiency of operation, 

diesel generators would operate only in peak hours (~4 hours/day), and the remaining hours would be 

supplied by the renewable source. As discussed above, PV penetration depends on the combination of 

PV installed power and storage capacity, and several near-optimum solutions are possible.  
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Long-term scenario. In the long-term, when grid coverage is available, the hybrid systems would be 

replaced by transformation stations that would be connected to the existing LV grid and PV systems, 

which would remain in operation. For national network integration, the transformation stations would 

be connected with the required medium voltage distribution lines. 

Case study for Salala. In order to evaluate the feasibility and economics of the Solar/Diesel Transitional 

Grids, a case study was performed for the community of Salala. Firstly, a demand assessment of the 

potential clients was performed, and then the hybrid systems were designed and distributed in the 

community as MV/LV transformation stations would, taking into consideration household scattering. In 

this case study, the considered solution consisted on a PV capacity equal to 100% peak load, and 

enough storage capacity for the nocturnal off-peak hours. Hence, during daytime, all consumption could 

be satisfied by solar resource, and the excess energy could be used to charge the batteries. Peak hours 

would be supplied by diesel generation and batteries would be used in off-peak hours. In total, five 

PV/Diesel systems were design according to the aggregated demand, and to the specific solar radiation 

of Salala community. The low voltage grids, emerging from the hybrid systems were also designed, as 

seen in Figure 6.13. 

Long-term scenario for Salala. When the grid reaches Salala, hybrid systems can be replaced by MV/LV 

transformation stations, as shown in Figure 6.14. At this stage, additional investment would be required 

to connect the substations to each other and to the national grid. However, the existing LV grid, and the 

PV systems would continue to be used since they would be connected to the new medium voltage grid.  

Case study conclusions. The case study revealed that the diesel generation would be responsible for 

65% of total consumption and that the remaining 35% would be based on the renewable resource.  

 

Figure 6.13 ς Short-term mini-grids (low voltage). 
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Figure 6.14 ς Long-term medium voltage and Grid. 

Budget of aggregated costs. All the equipment costs were budgeted and the main results of the 

designed system are presented in Table 6.6 for both off-grid and on-grid operation. The aggregated 

costs of energy of the system are around 450 USD/MWh.  

Table 6.6 ς Short-term and Long-term scenarios for Salala. 

 
Solar / Diesel Transitional Grid 

(Short-Term) 

Grid Connection 

(Long-Term) 

Number of 

clients: 
834 Residential + 18 Services 834 Residential + 18 Services 

Limited 

service: 

Residential clients: 12 hours / 1 amp 

per Household 

Services clients: normal services 

Normal Service 

Installed 

capacity:   

340 kW (Solar: 170 kW + Diesel: 170 

kW + 543 kWh batteries) 

170 kW Solar (remaining from mini-grids) + 255 kW HFO 

(+50% load/24 hour service) 

CAPEX 

generation: 
USD 426k (510 USD/client) 

Additional CAPEX generation (HFO*): USD 255k 

(+300USD/client) 

CAPEX 

distribution: 

 (LV and client connection): USD 486k 

(585 USD/client) 

Additional CAPEX Distribution (LV): None 

(MV): USD 106k + MV Grid extension (+125 USD/client) 

Solution of Transitional Grids. Transitional Solar/Diesel Grids can be an interesting alternative to 

electrify remote communities until national grid access is available. This solution is a renewable energy 

based alternative with the objective to substitute diesel fuel consumption, thus reducing operational 
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costs and contributing for the reduction in greenhouse gas emissions. In addition due to small storage 

needs, investment costs are also reduced.  Continuity in service is guaranteed due to diesel backup and 

a storage capacity. One of the main aspects of this solution is the optimization of the initial investments, 

since both the PV system and the low voltage grid can continue to be used, when the system is 

connected to the national grid. Additionally, as discussed above, the solar component allows a 

considerable decrease in energy costs, in case of Grants or Concessional Finance. In this case, the cost of 

energy could reduce to the predicted future tariff, keeping the sustainability of the system.   

6.5 HYDRO POTENTIAL ASSESSMENT 

 INITIAL CONSIDERATIONS 6.5.1

Evaluation of hydropower potential. The evaluation of hydropower potential integrates hydrological 

results and terrain features as well as technical and economic criteria in order to obtain regions 

reflecting the higher or lower potential of the analyzed locations. For the development of these 

analyzes, the Consultant has spatial analysis tools as well as extensive experience in developing custom 

made models appropriated to each geography.  

Hydropower potential map as an auxiliary tool to promote rural electrification. Hydropower potential 

map is intended as an auxiliary tool to promote rural electrification through hydropower, since it is a 

map with representation of the rivers and its hydropower potential as power capacity. This map allows 

identifying any site nationwide with generation capacity between any power ranges. Based on the 

hydropower potential maps, pico and micro hydro off grid were assessed based on an algorithm 

developed by the Consultant.  

Small hydro feeding mini-grids. Concerning to small hydropower plants, a desktop study will be 

conducted in order to perform a preliminary design for the hydro potential sites identified in the past 

ŀƴŘ ŎŀƭŎǳƭŀǘŜ ŘƛŦŦŜǊŜƴǘ [/h9Ωǎ ŦƻǊ ŘƛŦŦŜǊŜƴǘ ƘȅŘǊƻ ǎƛȊŜΦ ¢ƘŜ ŘƛŦŦŜǊŜƴǘ ƘȅŘǊƻ ǎƻƭǳǘƛƻƴǎ ǿƛƭƭ ōŜ Ŏƻmpared 

with demand size of closest clusters of settlements (potential mini-grids) or future sub-stations (which 

could be electrified before based on such mini-hydro). In terms of rural electrification, this kind of 

mini-grids present several advantages, namely the possibility of constituting transitional grids for places 

ǿƘŜǊŜ ƎǊƛŘ ǎƘƻǳƭŘ ƳŜŜǘ ƛƴ ǘƘŜ ƭƻƴƎ ǘŜǊƳΣ ƎƛǾŜƴ ǘƘŜ ǳǎǳŀƭ ƭƻǿ ƎŜƴŜǊŀǘƛƻƴ [/h9Ωǎ ŦƻǊ ǘƘƛǎ ƪƛƴŘ ƻŦ ǇǊƻƧŜŎǘΦ  

 AVERAGE ANNUAL FLOW 6.5.2

The average annual flow was obtained by applying the Turc method. Turc method consists on a 

formulation that determines, for each watershed, the flow deficit considering only climatic variables: 

average temperature and mean annual precipitation. Its application is particularly suitable when the 

existing hydrometric data not allows describing properly the hydrological phenomenon, as is the case of 

Liberia.  

Performing Turc method using GIS. In the present study, the implementation of Turc methodology was 

performed using a Geographic Information System. The procedure was computed in matrix format 
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(raster), with a resolution of 30 x 30 m and as result an average annual runoff value at each pixel was 

obtained. The flow value calculated for each pixel corresponds to the annual average runoff in the 

catchment area defined by that pixel. This methodology was applied in all river basins of Liberia 

discretized for each pixel, for which precipitation and temperature (annual average) of the watershed 

were calculated. Annual average precipitation and temperature in the catchment area defined by each 

pixel were obtained considering data available on WorldClim website.  

The average annual runoff obtained by Turc Method is presented in Figure 6.15, as well as annual 

average precipitation and temperature. 

 

Figure 6.15 ς Scheme of Turc formulation. 

 HYDROPOWER POTENTIAL MAP  6.5.3

Hydropower potential map.  In theory, hydropower potential map is the mapping of possible capacities 

that can be installed on each point of the analysis, considering the estimated average daily flow rate and 

the usable head at each point. Based on the runoff map of Liberia obtained by Turc formulation, it was 

possible to determine the modular flow at each point of the territory. Gross head was calculated based 

on the difference of altitudes given by the digital terrain model of the Shuttle Radar Topography Mission 

(SRTM). 
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The hydropower potential is determinate by: 

0 h g 1  ( (6.1) 

where: 

P ς capacity (W) 

h ς turbine-generator efficiency (86%) 

g ς specific weight of water (kN/m3) 

Q ς design flow (m3/s) 

H ς net head (m) 

Design flow and net head and global efficiency were determined differently according to main objective 

of the hydropower potential map, as is exposed in Figure 6.16. 

 

Figure 6.16 ς Hydropower potential map inputs. 

Average annual isoenergetic lines. To complement the map of hydropower potential, average annual 

isoenergetic lines were also calculated, that express the producible energy per unit area per year. The 

expression used was as follows: 

7  πȢππς % È  (6.2) 

where: 

W ς average annual energy (kWh/m2) 

E ς flow (m) 

h ς altitude above mean sea level (m) 
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Hydropower potential map obtained for small hydropower assessment is presented in Figure 6.17. 

 

Figure 6.17 ς Hydropower potential map. 

In ANNEX VI, a more detailed methodology used in determining the potential map is presented. 
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 PICO AND MICRO HYDRO ASSESSMENT 6.5.4

Pico and micro hydro definition. According to the Liberian White Paper, pico and micro hydro differs by 

power output ratings, so, hydropower systems with installed generation capacity from 100 W to 1 kW 

are denominated pico hydro and micro hydro are the ones with installed capacity from 1 to 100 kW. 

Objective of pico/micro assessment. The main objective of pico and micro assessment is to find for 

each village, a hydro location with sufficient capacity to feed its power peak. To do so, an algorithm was 

developed by the Consultant in order ǘƻ ƛŘŜƴǘƛŦȅ ǘƘŜ ƘȅŘǊƻ ƭƻŎŀǘƛƻƴǎΦ !ǎ ƛƴǇǳǘ ƛƴ ǘƘŜ ŀƭƎƻǊƛǘƘƳΣ ǾƛƭƭŀƎŜǎΩ 

locations and its respective long term power peak were required, as well as the hydropower potential 

map.  

More than 8 000 villages were analyzed with the algorithm, and as a result, more than 700 pico and 

micro hydropower plants were identified as a possible solution to feed the villages, considering a 

maximum distance of 5 km between the village and the hydropower plant. In Figure 6.18, villages and 

pico /micro hydro locations are presented. 

 

Figure 6.18 ς Villages that can be feed by a pico and micro hydro solution, including each pico/micro hydro location. 
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Ranges of LCOE obtained. Costs of all the 769 pico and micro hydro were obtained by applying 

simplified cost curves. As a final result, levelized costs of energy were obtained for all micro end pico 

hydro analyzed. The range of LCOEΩǎ ƻōǘŀƛƴŜŘ ƛǎ нпо ǘƻ сумс ¦{5κa²Ƙ όFigure 6.19).  

 
Figure 6.19 ς [/h9Ωǎ ǊŀƴƎŜ ŦƻǊ ǇƛŎƻκƳƛŎǊƻ IȅŘǊƻΦ 

The end of this analysis led to the selection of 9 locations (see Figure 6.20), which have lower cost than 

solar/diesel based mini-grids and will not be connected to grid up to 2030. 
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Figure 6.20 ς Micro hydro selected. 

Local studies are required in further stages of the projects. It has to be noted that the study performed 

evaluate micro hydro in an automatic way and offers only an indication of potential. Given small size of 

the hydropower projects, local studies are required to confirm location and respective geometric 

characteristics. 

In ANNEX VII a description of the methodology used in pico and micro hydro assessment are presented, 

including restrictions of the algorithm developed by the Consultant, cost curves used and economic 

assumptions included in the analysis. Results obtained for 769 micro hydro identified are also included 

in the mentioned Annex. 

 SMALL HYDRO ASSESSMENT 6.5.5

Collection of old hydropower plants studies. Small hydro analysis began with the collection of old 

studies that includes hydropower plants identification and analysis.  The hydropower plants identified in 

the past were georeferenced and evaluated with the goal of update the old analysis. 

Georeference of hydropower studies identified in the past. Despite all the efforts to identify and 

georeference hydropower plants previously studied, each exact location was not always possible to 
















































































































































































































































































































































































































