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1.0 EXECUTIVE SUMMARY

This NREAP for Liberia 2015 presents the current situatoevedlle energgctor of Liberia, focusing
onrenewablenergysolar water heatirpoking fuels and technologiekiafugs, an examination of the

current and immediagdional energy policiErsabling legislative and regulatory environment as well as the
institutional framework and players of the sector, highlighting the regulatory and ongoing program achiever
and idenifyingremaining gaps. Current generation capacities, electricity accessheatestuandf

renewable energy in Liberia are presented.

The NREAP then presents in detail the planned targets, projections and scenarios for the trajectories detert
through rigorous analysis using appropriate software tools to determine the targets and cost scenarios fo
planned developments. Targets for the Action Plans imdadectjdd mingrids, and introduction of

modern domestic cooking fuels amnegtiamong others and increased access to electricity to both urban
and rural areaslso targeted are the development of the enabling policy, regulatory and legislative environme
and institutional capacity and manpower develapsient

The NREAP go®n to advance appropriate measures for improved power generation as well as require
standards for a rapid transformation of the electricity sector and acceleration of the involvement of all ple
including local community, civil society, goveastitugiong donor community adatetdl and regional

energy institutions and the private sector investors, etc. in developments in the power sector.

Appropriateargets prioritymeasuresand programs have been identified andcadws tlose actions
required foneeingthe targets f@0202030 will enable Liberia to achieve the requiredi rtergette

which Liberia has made commitments as ofda@@kVA$or the planning period. The dgliovational
implementation coordination structalgsis.and monitoring framework as well as the required tavestment
accomplisthis NREA&e also presented.

2.0 INTRODUCTION

The ECOWAS Renewable Energy Policy (EREP) and the ECOWAS Energy Efficiency Policy (EEEP) 1
adopted by the ECOWAS Membegigtattober 2012 datkr byhe ECOWAS Heads of States on 18 July
2013.The policy documentsreprepared with technical suppaheodECOWAS Centre for Renewable
Energy and Energy Efficiency (ECREdeE)road rangeioternational partners (UNEMEIPDF GEF
SPWAAustriaand Spa)jn The policies includimimum targets and scenariosniewable enerd®g and

energy efficiendyg and measures, standards and incentives to be implemanagicatab@ndational

levels

TheEREForesesthedevelopmenf National Renewable Energy Action Plans (NREAPS) by the end of 2014
by alfiifteen ECOWASember States. Thesyear rollinlREAPs will contribute to the achievement of the
regionaEREP targeby 2020 and 203le NREAR®vebeenpreparetly the ECOWAS Member States
accordance withtemplateprovided by ECREHBe NREAPs inclublaseline datan the statuef

renewable energy developnamt propose attainabiel renewable energgrgés, incudinggender
disaggregated indicatoased on national poteydiadl socieconomic assessments. Moreover, an overview

on concrete laws, incentives and measures to be implemented by the country to acliaege the targets
includedThe implementa on o f L iwill bermoratdresithgNvihiStey Bisrds, Mines and Energy

of LiberiandECREEE on behaltrid ECOWAEommissioduringa continuedonsultative proce$he
NREARemplate was prepared with technical assistance of ECREEE and NRHB®.dBvelopment
processhas been supported by a broad range of partners suchGE-8RWA G1Z IRENA the
Governments of AusindSpain.
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3.0 SUMMARY OF CURRENT NATIONAL RENEWABLE ENERGY POLICY

The GOL has sir@@9 placed priorities on accelerating the expansion of electricity access to the populatior
and improve supply of reliable services esserttialdmic growth. Buildiog thee National Energy Policy

of Liberia (NEPand the initial results achieved in rebuilding the electricity systems destroyed by the war, t
GOL has an ambitious strategy to reach electricity cavézagBOopercent of the population in Monrovia,

and 35 percent nationwide by 2025 gretdd)t nationwide by 2030

The NEPL specifies policy obgeictiestablish an adequate delivery process for energy products and services
through a public and private partnership where investments in new infrastructure and services are provide
the private sector to the greatest extent possible, includingggpdvearsaetions with the public sector
providing the supporting policy environment as well as regulatory oversight. The NEPL expresses the
commitment to establish an independent and transparent regulatory process for the creation of an invest
enmironment conducive to increased private sector involvement in the energy sector. Currently, the institutio
the electricity sabctor in Liberia comprise: the Ministry of Lands, Mines and Energy (MLME), the Liberi
Electricity Corporation (LEC) arRuttal and Renewable Energy AGRYy

3.1 AN EXAMINATION OF THE 2009 ENERGY POLICY OF LIBERIA

In 2009, the GOL approvedNatienal Energy Policy of Liberia (NEPL) and Agenda for Action and

Economic and Social Development. The principal objectiveldated in the National Energy Policy of Liberia

is to ensure universal access to modern energy services in an affordable, sustainable and environment
friendly manner in order to foster the economic, political, and social development of Liberia.

For theperiod of June 2008 to June 2011 the Government of Liberia (GOL) adopted an overall vision &
strategy for poverty r eduaverty BeductiomStrategyw®RiSh louiltt | i n e c
uponthe 18Day Pl an of Jameary m2CP0&eang Reduttion Str
period July 2006 to June 2008. Both documents were built on fbuceittidating peace and security;

(2) revitalizing the economy; (3) strengthening governance and the rule (4f fahabditdting
infrastructure and delivering basic services. The development of the NEPL came about as an essential exe
towards the realization of the goals and objectives of the PRS as well as contributing to the achievement ¢
Millennium Belopment Goals (MDGS).

3.1.1 The 2009 NEPL Energy Access Targets

At the time of approval of the NEPL, the GOL reports 10%t athanltan residents and less 2%aof

rural residents had access to electricity largelydesmaragti(NorLEC grid connected generatsny

expensive imported fuel. The NEPL in 2009 predicted that by 2015, in line with the Millennium Developi
Goals (MDGs) as adopted by the Economic Community of West African States (ECOWAS), the Governi
expectedthave achieved the following targets:

40% of Liberian citizens living in rural andbaeriareas and using traditional biomass for cooking shall have
access to improved stoves and kerosene oigefficieokers in order to reduce aidoaiution;

30% of the urban and petan population shall have access to reliable modern energy services enabling then
to meet their basic needs (lighting, cooking, communication, and smalbpeddaatiioties);

15% of the rural populatiod @6% of the schools, clinics, and community centers in rural areas shall have
access to modern energy services to meet the same basic neetdsnThidteyy is to make Liberia a
carbon neutral country by 2050

The GOkommitted faromote the userehewable energy such as solar and wind systems in power plants
and all large commercial facilities such as supermarkets, hotels, restaurants, entertainment centers, hosy
and large retail shops and stores. The GOL through the dedicatReiRweddlditergy Agency (RREA)
aimedtvi gorously pursue the devel opment of mi ni a
streamdor rural electrificatibhepolicyfurther committed for @@L to ensure the availability of quality
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petroleurproducts on a cost recoverable, competitive, and affordable basiththrmatgiro In the long
term, plans are teabstitute renewable sources such as bsvdidsebmployed as fuel for transportation.

3.1.2 Quality Standards

The GOL in the NEBImitted to establishing quality standards for all energy products and services which wi
be monitored and enforced by the Energy Regulatory Boatdc{ERBplanned to be establisbhed

contained in the 2015 Electricity Law ofanitdeheexistig Bureau of Standards as appropriate; standards

will be established to ensure accuracy of meters and gauges, product safety, security, reliability, consiste
purity, and availability as well as timeliness in responding to stakeholder sefmieec@gussad. also

establish energy efficiency standards for all government and commercial buildings and industrial facilities al
importation of fgdlicient vehicles and eneffigient light bulbs and home appliances. It is the policy of the
GOLto minimize and eliminageross, theft, and corruptiomlectricity generation, transmission and
distributioand to promote international best practices in wholesale and retail energy transactions and in t
granting of licenses and concegsiasergy transactions

3.1.3 Energy Cost and Efficiency Targets

The policy objective is to ensure affordability threnggt peaduction and utilization of energy SEmeices.
GOL supports the collective global effort to control harmful gred@id@¥miEsons responsible for
climate change and will seek to balance the environmental costs and benefits of all energy programs.

The 2009 NEPL states that the GOL expects to achieve its acc2¥kb gdils feducirgHGemissions

by 10%, imprimg energy efficiency by 20%, raising the share of renewable energy to 30% of electricit
production and 10% of overall energy consumption, and increasingdheeteiretrahsport fuel to 5%.

No progress evaluation has thus far been madesobiéyttcommitmeriie GOlurthelcommitted to the

provision of energy services on a fultamary basis to those who are able to pay and on a targeted
subsidized basis to those who can only afford to pay a portion of the cost. Prigethevitipeeasetsb

subject to costs allowed by the Energy Regulat(BRByaralv (National Electricity Regulatory Commission
(NERCand principles set by the Ministry of Lands, Mines and Energy (MLME) to ensure universal access.
Government will essbla regulatory process for monitoring alt eost®omic, financial, social, and
environmentabnd allocating these to the user (rate payer or polluter) or public (taxpayer) Hsi@ppropriate.
energy cost and efficiency targets policy is réaffimdsdREAP.

3.1.4 The Status of the 2009 NEPL as of November 2015

Up to the present (November 2015, the original NEPL target year, the majority of the above predicted ta
have yet to be achieved and conversely, some of the gains made during the years since 2009 have been |
back by many factors including timt ceoging of tBbola Virus Disease Epidemic (EVD).

Recently the GOL initiated concrete actions to change the electric power and renewable energy sector fror
planning and emergency recovery stages and activities undertaken since 2006ifielowihg)theds

civil war, into instituting transformation of the national regulatory and enabling environment for private s
driven power generation, transmission and distribution transactions and cross border electricity trade base
sustainableenewable energy resources and ltagihaoThe GOL passed inttheyrRREA Act approved

July 6, 2015 and published into hammBilily 15, 2015

3.2 THE RREA ACT OF JULY 6, 2015

The GOL on July 6, 2015 fulfilled its commitment to facilitate nith@@maomic transformation of rural

Liberia by establishing a wholly government owned autonomous Rural and Renewable Energy Agency (R
dedicated to the commercial development and supply of modern energy services to rural areas with an emg
on leally available renewable resources. In fulfilment of this policy, the Rural and Renewable Energy Age
(RREA) and the Rural and Renewable Energy Fund (RREFUND), which up to this year (2015) was consti
through executive order in January 2010 thdtchamhewed annually has now been enacted into law.
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The RREA's mandate includes integrating energy
energy technologies; facilitating delivery of energy products and services througiving alcemeagyese
(RESCOs) and community initiatives;

The RREA also has the mandate to facilitate and accelerate the economic transformation of rural Liberi
promoting the commercial development and supply of modern energy services to rueah@naais with an

on |l ocally available renewable resources. One of
rural energy projects for implementation by public, private and community developers. This includes educ
the general public abmmewable energy options and opportunities. The RREA is also mandated to manage
Rural Energy Fund (REFUND), a transparent financial management system through which all domestic
international resources intended for rural energy programs sigaiti e ondar to help achieve universal

energy access in Liberia. Through the REFUND the RREA can provide low interest loans, loan guarantees
grants as targeted subsidies to ensure access by the poor.

3.21 Objectives of the RREA

The objectives of the RREA as specified in the proposed Act creating it are as follows:
€) To promote improved access to modern energy services in the rural areas of Liberia.

(b) To facilitate and accelerate the economic transformation dd hyradrbineting the development
and supply of modern energy products and services to rural areas with an emphasis on locally avail:
renewable resources.

(© To introduce and promote the enactment of regulations and policies in the exeroise a¥f the funct
the Agency.

(d) To administer, secure, enforce, design and execute policies, strategies, plans and programs relat
directly and indirectly to the functioning, growth and development of the rural energy sector.

3.2.2 Principles of Rural and Renewable Energy

TheRREAAct provides for the following “Principles
EnergySeri ce Pr ovi si loythe GOLas fdlevs:r ecogni zed

National Interest —to promote the general welfare, empowerment, aoidifpiaditygl to support and sustain
economic and social development;

Sustainability —to promote the development and use of economically, technically, socially, and environments
viable and sustainable energy resources, including renewable engphgpsisitbn docally available
resources in the rural energy sector;

Development — to promote, facilitate and support sustainable energy development through private anc
community initiative and involvement;

Productive Uses and Income Generation —to promotgrowth in economic production and productivity as well
as social welfare through modern energy services to rural areas;

Equality —toprovide energy services without undue discrimination among consumers;

Quality of Service, Safety, Efficiency and Continuity — to comply with applicable service quality, safety,
reliability and efficiency norms and rules in force in energy services;

Coordination of Public Policies —to coordinate the requirements of energy policy with other policies that may
be applicable avoid inconsistent actions or directives;
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Community Involvement — all relevanstakeholders will be encouraged to take active part in the decision
making process to strengthen community ownership, households, commercial enterprises, social ser
facilies, administrative centres, etc.;

Conservation and Efficient Use of Natural Resources: Formulation and execution of the policy and principle
of conservation and preservation of the environment will consistently be a consideration in the.

3.3  THE NEW 2015 ELECTRICITY LAW OF LIBERIA

In recentefforts to implement the GOL commitments in the NEPL, the Presidentbofittedesa

electricity bill thalans tacreate a regulatory bawtituting the above stated transfoan@tienGOL

recently (Auguxd15) passedto law the 2015 Electriaity @f Liberievhich was given thmal signature of

the President of LiberiaOctober 23, 2Gritwas printeitito handbilten 26 October 20Ihere is need

for urgency and speed in the process of gtheeCOWAS energy policy and SE4AIl goals of ensuring
comprehensive access, doubling the current rate of efficiency improvements and doubling the share
renewable energy in thal emtergy mix as wellas achi®ed. ' s st r at e g iyobjattvdsi o n a l
of cost effective and qualiéygy access for all, and craagnigstitutional reforms that provide the enabling
environment for sustainable power sector devel o]
TransformatioART). In July this year, the President appointed another Assistant Minister for Energy (AME)
fill the vacancy that has been there for nearly a year after the last AMie ddjiEst&dectricity Law

provides for the elevation of the Energy Departaesta Deputy Minister for EnergytamMiaay be

appointed in the near futueeldition to the AME.

3.3.1 Purpose and Scope of the 2015 Electricity Law

The MLME has the mandate to develop national energy policies andandsiadplanigtr, implement

and enforcenergy policas defined in the National Energy Hblkcyaurpose and scope of2€1b
Electricityawisto establish the legal and regulatory framework for the generation, transmission, distribution a
sale of electricityhivitthe territory of the Republic of labdrthe import and export of the Samdaw

aimsto facilitate the implementation of the National Energy Policy whose goals include but are not restricte
the following:

1. Expand on a sustainable basiaviikability of electricity services with the goal of attaining universal
access to electricity service;

2. Assure availability of supply and quality of service in electricity at reasonable and cost compensat
prices, fully cognizant of the need to ledfardability to customers with the need to attract capital and
piivate investment to the sector;

3. Increase availability of electricity services needed tosuppartdevelopment;

4. Promote the development of renewable enercgsrésoslectricigngration;

5. Encourage efficient use of electricity resoufaetitatel economic development;

6. Promote regional and international cooperation in @ldetenityitvestment;

7. Maintain a financially viable atdisable electricity industry;

8. Estabsh and maintain transparency, accountability, and sound principles of governance in the electri
sector through appropriate institutional, market,zaony regahgements;

9. Provide the necessary capacity building process fyrselstinclyliand security;

10. Ensure the security of tipplsuof electricity in Liberia;

11. Ensure the promotion of sustainable and fair competition in the elestra@igyisecudficient to do
SO;

12. Protect the interests of all classes of consumers gfaddottivg terms aondditions and charge of
supply;

13. Ensure, so far as it is practicable to do so, the continued availability of electricity for use in puk
hospitals; and facilifmsthe disabled, aged and sick;

14. Ensure the availability of headtisafety guidance in relatioadwieity supply to the public;

15. Ensure the financial viability of effici¢sieceglectricity undertakings;
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16. Ensure the collection, publication, and dissemination of information relating to standards of performa
bylicensed operators and on the electricity sector in Liberia for the use by thenraastng consu
prospective investors.;

17. Participate in regional and international matters relating to nhef rdguatatiiay in Liberia;

18. Develop annual sugphgets for the purpose of ensuring that such services are accessilste to the wide
number of electricity users; and

19. Achieve the aforementioned goals taking into account the protection of the environment and acces:
electricity for low income customers.

34  THE PROPOSED GOL POWER SECTOR DEVELOPMENT PLANS AND
PROGRESS

The LEC Progress: The LEC has made small but significant progress to supply affordable power from the gri
tomicro, small and medium enter(MS&4Ef to industrieand commercial enterprisedto households

in urban areaLEC is working with partners to estayl fuel oHFQ units at its Bushrsthndplant to

increase capacity while the RRB@rking with donors to developaster plan for rural efeetion
includingf-grid areas using srsalllesolarand hydrechnologies. This will also entail consolidating the
decision making process in the government, improving donor coordination, utilizing PPPs, and secu
agreemesfrom mining compnio invest in (or otherwise support) power geoe@tigrfor sskipply

of their mining company facilities biraasuaission from which other users can buy p&RREATblans

for theenergy sectoncorporate considerationerfi@ironmegit sustainability, including reduced use of
charcoal and wood for fiyetnsuring thaiost rural populations getnelectricity as alternative to charcoal

and firewood.

Agents and Process of Change: TheGOLEnergy Technical Comm(Ea&€) Liberian ElectriCatporation

(LEC) the Rurabnd Renewable Energy Agency (RREA), the National Electricity Regulatory Commissio
(NERC), and the Department of Energy (DOE) of theWairdfitigwith development partners, investors,
concessions anther stakeholddrs plan, finance and carry out the reconstruction and rebii@ltation

power infrastructure for centralized generation and decentralized rural pegvsossppilydesign and
implementationustbe made jointly, through aatiiterproces$his consultation is being implemented as a

part of the Rural Energy Master Plan process, and the process leading to this NREAP, NEEAP and SE-
Action Agenda for Libdre oil companies exploring offshanel sidtural gas Liberias well as major

petroleum importers and distribution compiingéso play a meaningfuirrdlee future trajectory of the

energy sector of Lihdfieommercialepositare discovereelspecially gas discoveries which could be used

for electricower generatiohis the policy of the GOL to discourage flaring of associsatssboiatemh
producetd NG Even if these dotrtome cline until after Z)2hey could have a major impact sogher on

energy planning and invessment

Outcome Indicators and Targets (by 2017): It is expected thabnethan100,00Giouseholds and enterprises
will have access to electric power at reduced costs and increased reliability. Tmeagovittraeede
safe access to petroleum fueldeutdinrovia and more accessntalern nesolid fuels for cooking
throughout the coutitgt doesnt contri bute to deforestation.

Priority interventions: Power sector investments planned un@@lthgenda for Transforma&fdraqd
incorporated under this NREAPARSE4AIAA includerehabilitation of the Mount Coffee-etigichric

plant; addition of bagdHFOgeneration capacity for the dry sedmonthe power output from the Mount
Coffee Hydro is jaempletion of thaimtransmission backbomelsdastribution facilif@sthe main grid

and integrid connectigmndthe CLS@onnectionndethe West African Power Hbel.above mentioned

key power sector institutions mandated to drive the power sectaonragsiudarat the creation of the

legal, regulatory and policy envircsim#inas a priority be supported for technical and administrative capacity
building and provided with the relevant supporting structures, staff and equipment, andking pinecess of m
NERC functional and effective shall be givenTpeoegyimated cost of th@serityinwestments toted

more than \$H00 milliofor the first five (5) yearmajor part of whickexpected to derifremPrivate

Power ProduceBPR) and international partners. The government will also arrange the installation of solal
lights in over 10,000 villages.
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Delays in building facilities for HFO storage and handling: In the interim period when HFO fuelled plants are

an appropriagdternative for reducing the electricity production cost and at the same time bringing response
the demand increase and peaks installing facilities forgéR@mh&nan the critical Jatlaccelerate the
implementation of the projects alreddy agenda of the Governmeahtpatentially funded by various

donors in order that new plamisoanmissioned at the eailisshecessary that thhabilitadn of storage
facilitieprogresexpeditiously being mindful afctite issues on theest of pollution and environmental
impactf spillage from HFO plalisre modern solutions are contemplatedtramsimart of HFO by

pipeline.

Plans for Major Consumers of Power in Liberia: As the main consumers of power in Liba

agricliural and industgampanies will examine, together with the governrossihititiegnd economic

feasibilityf building hydetectric, solar PV, biomdesavyuel and gas firéldermal generating plants.
Because most o bt witl beeuseel byf manmg éperdtisnthes poweo prdvipions of the
concession agreements are finattzey will be encouraged to build extra capacity and provide electricity to
local enterprises and communities and eviertuiailghe national gatl cost recovery priclse relevant

regulations governing power transactions involving concessions other than power as their main operations v
analyzed and where necessary, guidelines will be made.

Small Scale Off-Grid Thermal, Hydro and Solar Energy Development: Since most communities will remain

off the grid in the immediate future, the government wiliesiipEA, IPPs and Private Invastors
developing alternative optionsswigtiiscale hermal hydre solar windenergyand othegefficient and

renewable energy technolo@iesently, experiments with agriculture biomass for small diesel generators are
being conduct€éBWI) and otheras successnerges from such pilots, the governmilérstupport their
replication.

4.0 ENERGY SECTOR GREENHOUSE GAS EMISSIONS IN LIBERIA

TheNational Inventasy GreenhougBases of Libenmblishedy theEnvironmental Protection Agency

(EPA) ofiberiandicates that 2000GHGemissions from thieergy sectarere5,414 Gg C{equivalents,
whichaccounted for 67.5% of the total emisdidreyiaCQ accounted for 66% of sectoral emissions, while
CHand MO contributed 28.3% and 5.7%, respetkigeOL will support progeamed at updagi the

GHG inventory statistics and the development of reduction and mitigation measures of GHG emissions il
energy sectofhe energy industries subsector produced 20.6% of the emissions from the energy sector. T
relatively low emissions (1.9 #b)mfr@nufacturing industries and construction reflect the low production and
contribution of this subsector to the national .€8eabat}el belowfor a summary of the 2§@€stics of
GHGemission#or Liberidigure 1 below shows the graph of respective percentage share of contributions of
GHG emissiofrem the Energy Sector

TABLE 1: SUMMARY REPORT OF 2000 GHG EMISSIONS ESTIMATIONS FOR THE ENERGY SECTOR*

CO: CH. N20 | Year 2000 | Contribution
GHG Source GgCO2 GgCO2 | GgCO:2 | GgCO: To National Contribution
and Sink Categories eq. eq. eq. eq. Total (%) To Sector (%)
Total Nation&ector GHG
Emissions 3,571 4,141 310 8,022

EnergySector(in Gg ands 3,571 1,533 310 5,414
percent of towhergy sectq  (66%)| (28.3%) (5.7%) (100%)

emissiorns
Contribution of Energy to
Total (%) 67.%%
GHG emissions from fuel combustion
(by sub-sector)
1. Energy industries 1,117 0 0 1,117 13.% 20.86
2. Manufacturing industi 105 0 0 105 1.3% 1.9%
and construction
3. Transport (road vehicle 2,152 21 0 2,173 27.% 40.26
4.0thelEnergy SuBectors 197 1,512 310 2,019 25.2%% 37.%%
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‘ *SOURCE: ERA. | B EBSRIITHAL NATIONAL COMMUNICATION 2013

FIGURE 1: Energy S8kctor Contribution to GHG Emissions

m Energy industries
2% . :
m Manufacturing Industries
Transport (road vehicles)

m Other Energy Sub-Sectors

Transport (road vehiclea$ the largest emittiategory in @0, contributing 40.1% to setztbraGHG

emissions. The majority of the vehicles imatgbdil@pidatexhd poorly maintained, inefficoambume

lowgrade fuel, and are forced to useobddOtherEnergy SuBectors (including energy for residential,
agricultural, and commercial uses) come second with 37%, while energy industries such as electricity gene
come third with 21Rtanufacturingdustrieare thdeastemitting sourcegh 2%.Souces of ensgns

includedssil fuetombustion and burning of biomass (firewood and charcoal).

5.0 INSTITUTIONAL FRAMEWORK
5.1 MINISTRY OF LANDS, MINES AND ENERGY (MLME)

The MLNE was established by an Act of Legislature in 1972 to administeriatihc¢tviied, mineral,

water and energy resources exploration, coordination and development in Liberia. In adherence to its stat
mandate, the Ministry formulates and implements policies and regulations in collaboration with other se
related ageies for the delivery to the public, efficient services from the land, mineral, water and energy sect
The three functional areas of the Miaistly, minerals and eneagg clustered under a Deputy Minister for
Operations.

The2009NEPL commithe GOL to reorganizing the MLME to elevate the attention given to energy and its
many uses and benefits and ensures that the Mini
resourced adequately to discharge its oversight raileeodifeatint energy-sabtors as well as to direct

and supervise, through policy making and planning, the efficient development of the energy sector as a who

5.1.1 The Department of Enerqy (DOE), MLME

The Department of Energy (DOE) under the MaNMBveasight role over all the different energy sub
sectors, as well as the mandate to direct and supervise, through policy making and planning, the effic
development of the energy sector as a whole. The DOE is headed by an Assistant Miaister for Energ
consists of the Bureau of Hydrocarbons and the Bureau of Energy Technology and Policy Developn
(presently called Bureau of Alternative Energy). MLME and DOE play an essential policy guidance
complementing other plasigek as the LEC, NOG#Id RREA the energy sector. The MLME is part of the

Board of Directors of LIEOCARNnd RREA.

Presently the Bureau of Hydrocarbon has since 2000 been dissolved and the National Oil Company of Li
(NOCAL) was created to take the functionsuoédneoBHydrocarbon. This left the Department of energy
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with only the Alternative Energy Bureau. With the creation of the RREA, the remaining functions of
Department of Energy performed by the Alternative Energy Bureau are effectivelydr&iREeNed to t

l eaving t hi sforha energyusecedfectivaiyn uhdefinetther than being member on the
respective boards

Up to the present, the DOE is still headed by an Assistant Minister for Energy and not yet elevated to the D
Ministestatus as planned in2B89NEPL. Secondly, the position of Assistant relinéstexdnoccupied

for some timA.recent development has seen the appointment phvuahakiet to take offithke DME

position haseercreateavith the entry into forah@2015 Electricity Law

The general situation is therefore thatrivgrstitutional framework has some gagsemndot fit with
challenges and requirements @rafextediational energy policy and strdtagyherefore a part of this
plan for DOE be staffedvith engineers, technician and consaiftdrasrganized taking into account the
challenges, tasks and deadlines derivirhiSr6REAP NEEARIndthe SE4ALL Action Agestdategy
adopted by the Gaweaent.

As a part of the staffing and training process for the DOE it should be a regambmeédedoriie a

Technical Assistance program. A first expert recruited internationally will train and transfer knowledge to
staff. Supportirgiministrative staff and office resourcesemnmusbilized simultaneouhetransfer of
knowledgand trainingf the local staff in theocedureand practiceis the fields of project appraisal,
international procurement of goods and servidéanopsswvices contracts, tender documents analysis and

bid evaluatienin the power seci®ra must. This staff must bmagerntly based at the DOEfllyd

dedicated to the task of liaising with the community of donors.

5.1.2 Energy Requlatory Board (ERB) and Liberia Electricity Regulatory
Commission (LERC)

The NEPL commits the GOL to balance the interests of consumers with those of firms engaged in
importation, production, transportation, distribution, and sale of energy products and #svices through
creation of an autonomous regulatory body, enabled by legislation, to eliminate distogtatrs in energy
markets through transparent, predictable and stable oversight; the Energy Regulatory Board (ERB) w
created, shall be responsible forormaniall energy policies and standards established by the MLME.
fulfilmenof this policyhe new 2015 Electricity Law prdeiddee appointment by the Presidabdria

Electricity Regulatory Commission (LERRggulator”) whichshall consisif a chairperson and two
members, appointed by the President with the consent of the Senate.

TheRegulator shall have the authority beginning ylesas ¢djer the electricity Law comes into effect

with functions includimgnvestigate alternative forms of regulation such as flexible tariffs, incentive basec
regulations, and the use of competitive markets. The Regulator may adopt one or more alternative me
of regulation following such investigation upon a findisiggrexd@pen and transparent process that

the use of alternative forms of regulafidfiltivél purposes of this law and will result in rates that are just
and reasonable for consumers and compensatory for licensees.

TheLERC shall initially residgthin the Ministry for administrative puapdsesll be independent with

respect to its budget, management, staffing and in the exercise of its duties and authorities. Notwithstandil
independent role, LERC shall work closely with the higittey tdamsition period deswilibdee years

to ensure that the transfer of authority is conducted in a smooth manner and that employee transfers, if an
coordinated to serve the needs of both LERC and the Ministry.

TheLERC shall be an indwjent agency and shall act independently from any regulated entity and shall not
seek or take directions from any Government or public or private entity when carrying out its regulatory t
other than as required under this Law. LERC shall bewihalifibé, scope of its legal authority and
jurisdiction, to make final adjudicatory and administrative decisions, subject only to the appellate process.
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52  LIBERIA ELECTRICITY CORPORATION (LEC)

The Liberia Electricity Corpoiaiiti) is a pubtiorporation, established in 1973, with the responsibility for
generation, transmission and distribution of electricity throughout Liberia. To ensure the efficient operatic
LEC after the war, a-figar management contract was signed between Liii€tryhaf Mands, Mines, and

Energy (MLME), and Manitylolo International (MFI) background information elgEquotentials as

well agletails of tHeE polig programs, plans, other stakeholddcs please refer to the baseline report that

willbe published on BEREERebsite.

6.0 SUMMARY OF THE PRESENT POWER GENERATION CAPACITY

6.1 CURRENT STATUS OF RENEWABLE ENERGY PENETRATION IN 2010

This section presents tiveenstatus obrimary angnewable energy penetration in 2010 anesgipecif
targetd.iberiaintends to achieve by 2020 and 2030 as contrithgi@itacnment of the targets of the
ECOWAS Renewable Energy Relciafgets in the EREP document

The primaryenergyconsumption by fuel type is sliowable2 below. 2010 firewood represented
approximately 84% of the total energy; charcoal came second with a little over 9% and detraléum products
purposes including transporiatidrihat used for electricity genesatmumted tabout 6while the rest

(Inclding small scale hydotgl to slightly lesger %.

TABLE 2: PRIMARY ENERGY CONSUMPTION BY FUEL TYPE, 2010
GWh PERCENT
Petroleum Products 727 5.2%
Electricity Generatfffossil fuel) 150 1.1%
Firewood 11,613 83.9%
Charcoal 1,316 9.5%
OthersGeneratiofHydro) 40 0.3%
TOTAL 13,845 100.00%

The current primary energy situation in Liberia is characterized by a dominance of traditional biom
consumption and low access to poor quality and relatively expensive modern energy services. Over 95% ¢
population of the low income categorgndiiesvood, charcoal, and palm oil, candles and kerosene for their
cooking and lighting energy né@dsvood antharcoal consumption together constieu@8% of the

energy mikigure 2 below presents the picture of the relative share aérggrbstrjuehtype in Liberia by

in 2010.

Electricity generation from renewable energy srohidhiegliunscalehydro accounted &#6 of total

electricity production 2010 Modern energy services based on electricity and petroleum products are
predminantly used for economic production, electricity generation and transportation, and mainly in
Monrovia area.

FIGURE 2: Primary Energy by Fuel Type Percent 2010
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6.2  ELECTRIC POWER SECTOR (INSTALLED CAPACITY, ANNUAL GENERATION,

IMPORT/EXPORT)
The tabl8below gives the estimated electric power generation capacity for 2010 by type of fuel.
TABLE 3: INSTALLED CAPACITY (2010) \ ESTIMATED GENERATION
Fuel Type Mw % of Total GWh %
Hydro 4.6 21% 40.0| 21%
HFO 2.3 11% 20.1 11%
TOTAL 21.7 100% 190.0 | 100%

The current (20103talled.ECelectrigrid generati@apacity in Liberia is approxin22#My distributed
as follows: Hygdoover21%;therma(HFO) capacityl%;thermaldiesel 680 andherma(gasoline)2a of
the total installed capacity in Liberia. Power geioer20d0 is estimated at 190 @Mthibuted in
approximately the same proportions.

6.3  THE 2015 ASSESSED SELF-GENERATION (NON-LEC GRID CONNECTED)
CAPACITY

The 2015 assessaglfgenerationonLEC grid connectetBctric power capacity in Liberia highlights the
problem of low accesgridconnected electricity from AEGssessment showret the current AOBC,
selfgeneratiogapacity is estimated to be @®@titof current total electric power generation capacity in
Liberia(i.e. the total 2015 generation capatB98isMWi ncl udi ng L4BQ0M3earlierapaci t
estimatef 2010 waaround0% of thel13.5MW total capacity in 200 gap between -godnected

power supply and that producsidfgalonselfgeneratiogystems istill widelnformal independaeoiver

producers (IPPs) are beginning to enfieage is aneed to accelerate the creation of the enabling
environment, electricity laws, regulations and institutional structures requirdig@lizieiiraatize
developmindependeptroducer©nebenefifrom formalizing the IPPs is their positive impantoratese

in therate of access to electricity for the popWatlerwe encourage the development of IPPs, the need to
increase the efficiency of power production by way of impcteedearbdologies &y@dcceleratgthe

rate of renewable energy in the power production mix and environmentally sustainability power produ
cannot be overemphasi3ed.figure 3 below.

FIGURE 3: 201SELFSENERATION CAPACITY [%]
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Tabled below gives a summary of thegesedfation capacity distribution. The initiat tb&l2018elf
generation capacity assessed mmxapately 91.78 MWie highest share sdlfgeneratiorf59.8%)
originated from the si@dle industries, commercial, administrative and GOL services. The second highest

(14.9%) was from ito ore mining sectind the third was theber conceenis(12.8%). graphof the
percentagaistribtionof the setfeneration capacdsyghown in kige 3above

TABLE 4: 2015 SELF-GENERATION CAPACITY OF ELECTRIC POWER BY CATEGORY (utilizing mainly
diesel)
CAPACITY PERCENTAGE OF TOTAL SELF-

SUMMARY (MW) GENERATION CAPACITY
Iron Ore Mining Concessions 13.71 14.9%
Gold Mines 0.29 0.3%
Petroleum Companies 1.95 2.1%
Rubber Concessions 11.75 12.8%
Qil Palm Concessions 1.63 1.8%
SmalScale Agriculture 1.96 2.1%
Forestry 0.79 0.9%
Small Scale Industries, iGerial,
Administrative And (B8tvices 54.90 59.8%
Small & Medium Scale Manufacturing 3.23 3.5%
IPPs& Others 1.59 1.7%
GRAND TOTAL 91.78 100.0%

7.0 TARGETS FOR GRID CONNECTED RE 2010, 2020 AND 2030

The calculatedgets for grid connectedbRE20152020 and 2030ased on the NREXPEAFRSE4ALL

Scenarios Toamhdparametershosen by the LibeMBEAP @jecfTeam are shown irable5 belowThe

inputvalues for traalculation parametafrshescenarioand trajectories are in Appendix Ill. According to the

set targetshé baseline Grid Connected Power Generation, 202010020, 2025 and 2030 amounts to
190GWh, 242GWh, 309GWh, 395GWh and 505GWh respectively of which about 40GWh each comes
Renewable Energy generation. The implementation of the NREAP will make additional power genere
available from hydro powénd, PV and other renewable (mainly biohwddREAP Scenario results

indicate that there will be more than sufficient power generation available from the RE sources to replace
projected grid power generation capacity from fossil fuelled sources.

7.1 TARGETS FOR GRID CONNECTED RENEWABLE ENERGY

TABLE 5: TARGETS FOR GRID CONNECTED RENEWABLE ENERGY
2010 2015 2020 2025 2030
Annual electricity generation
(GWh) 190.00 242.49 309.49 395.00 504.13
of which renewable

eneration (GWh 39.51 39.51 39.51 39.51 39.51
Additional hydropower
generation (GWh) - - 1,950.0( 3,900.0¢  3,900.0(¢
Additional wind generation
(GWh) - - 0.16 0.31 0.31
Additional PV generation (G - - 225.00 450.00 450.00
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TABLE 5: TARGETS FOR GRID CONNECTED RENEWABLE ENERGY
2010 2015 2020

2025 2030

Additional renewable electri
generation (GWh) - -

2,175.1¢ 4,350.3]1 4,350.31

Table 6 below shows the electric power installed capdinigynfiedium scale hydro) inTViV.

Renewable Energy Shatbetbtal Grid Connectélctricitifower Generatibhix (inctlingmedium and

large hydrayill constitute only 13%, 10% and 8% respectively in 2020, 2025 and 2030. However, w
the NREAP Measures as stated in table 5 above, the RE share is expected to constitute the gre
share of the generation with a mix of gankoai various RE resouitetl Grid Connected

Electric Power InstalBagpacity for 2010 &@d5, is 22MW and 28MW respectively and is targeted

to rise to about 36MW in 2020, 46MW in 2025 and 58MW in 2030. In addition, a constant capaci

4.6MW RBainly medium and large scale hydro is piamjeatddof the years.

TABLE 6: TARGETS FOR GRID CONNECTED INSTALLED CAPACITY AND GENERATION AND SHARE OF RE

IN MW INSTALLED CAPACITY 2010 2015 2020 2025 2030
Total Grid ConnecHEedctri®owelnstalled Capacity
(including large and medium scale Mo 21.99 28.07 35.82 45.72 58.35
Renewable Energy Share of Total Grid Connected
Powetnstalle€Capacity (includiaggeand medium scal
hydro) (MW) 4.57 4.57 4.57 4.57 4.57
Renewable Energy Share of theGriota@onnected
Electri@oweinstalled Capacity (incluidirgg and
mediunscalehydro)% 21% 16% 13% 10% 8%
TotalGrid Connectédectric Power Generation (inclug
large and medium scale Hyf&\/N 190 242,49  309.49 395.00 504.13
Renewable Ene8jyare of thEotalGridConnected
Electric Power Generdjimciuding medium and large
hydrofGWh) 39.51 39.51 39.51 39.51 39.51
Renewable Energy Shatieedfotal Grid Connected
ElectricitiPower Generatidglix (inclling medium and
large hydrd)q 21% 16% 13% 10% 8%

Rurapopulation®ceiving access to electricity thgodgnd stand alphatlargelythroughhe use adff
gridor mingridelectric powapplications will increase from the 2010080%&1tof34.5% in 2020 and 100%

(universal access) in 203®ee tablé below.

7.2 TARGETS FOR OFF-GRID APPLICATIONS
TABLE 7: TARGETS FOR OFF-GRID APPLICATIONS
2010] 2020 2030
Share of Rural Population Served v@tid@ffingrids and staadbne)
Renewable Energy Electricity Sanvides 0.3%| 34.5% 100%

7.3

DOMESTIC COOKING UTILIZING IMPROVED COOK-STOVES TECHNOLOGIES

Domesticookingutilizing improvedokstovestechnologies and the use of efficaamtsumingharcoal

stovestechnologies are planned to be introduced, promoted and encouragedexthesplaiynong
period. The set targets therefore are prestaiikd8m and3b below The share of populataygeted for
usingmodern cooking devisgmojectetb increasé&rom 26% in 2010 and 2015 to achieve universal access

to modern
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95% irR030. Theusemmfe asur es t o achieve univePlkaheffriemeds t
cookstovedechnologiessojected to raise theges for the share of population using improvetd\eEok
by more than doufstam the constant 15% rate in the baseline sc202€p2025 and 2030 to 36% in 2020

37% in 2@and up to 88 in 203®BeetablesBa andb below.

7.3.1 Targets For Domestic Cooking Energy

TABLE 8a: TARGETS FOR DOMESTIC COOKING ENERGY

2010, 2015| 2020| 2025/ 2030
Share of Population Using Improve&©uek in % 15%)| 15%| 15%| 15%)| 15%
Shareof households using an alternative technology ( 1%/| 1%]| 1%| 1%/| 1%
Shareof households using LPG (%) 10%)| 10%| 10%| 10%| 10%
Total families using modern cooking devices (%) 26%| 26%| 26%| 26%| 26%

7.3.2 Scenario With Measures to Achieve Universal Access to Modern
Cooking, "Cooking Plan"

TABLE 8b: SCENARIO WITH MEASURES TO ACHIEVE UNIVERSAL ACCESS TO MODERN
COOKING, "COOKING PLAN"

2010| 2015| 2020| 2025| 2030
Share of Population Using Improve&©uek in % 15%)| 15%| 26%| 37%)| 48%

Sharef householdaising an alternative technology
(%) 1%| 1%| 2%| 4%| 5%

Shareof households using LPG (%) 10%| 10%| 21%| 32%| 43%
Total families using modern cooking devices (%) | 26%)| 26%| 49%| 72%| 95%

74  PROJECTED MODERN COOKING

The tabl® below from the Scenario results preseatibers of thousands of households for the baseline
compared to the scenario with measures for access to modern cooking for th€2@dlecaPge 2325
and 2030 The required investments to achiegaalgetsrecalculated to amount to approximately 99.3

million Liberian doli@&is24million U8ollars)
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TABLE 9: PROJECTED MODERN COOKING

No. of households using LPG (000)

71

79

182

Total number of households (000) 712 786 868 958 1,058
No. of households using LPG (000) 71 79 87 96 106
No. of households using an improved cookstove (000) 107 118 130 144 159
No. of households using an alternative technology (000) 7 8 9 10 11

305

453

No. of householdasing an improved cookstove (000)

107

118

225

353

506

No. of households using an alternative technology (000)

7

Annual investment LPG (00Qib&€ian Dollar) 0.00 0.94 4.03 5.71 7.68
Annual investment improved cookstove (000 000 Liberian Dolla 0.00 0.14 0.46 0.63 0.83
Annual investment alternative technology (000 000 Liberian Dol 0.00 0.09 0.45 0.64 0.86
Total investment (000 000 Liberian Dollar) 99.33001




7.5  TARGETS FOR SOLAR WATER HEATERS

The targets for Solar Water Héateesbeen sitincrease from zero in 2010 to approximately 17,400 in use
around the country in 2020 andappriaximately 52,900 in 2030.

TABLE 10: TARGETS FOR SOLAR WATER HEATERS

2010 2020 2030
Na d Residential Houses With Solar Thermal §36®ms 0| 17.4| 52.9
Shareof District Health Centers, Maternities, School Kitchens And Boar
Schols Witlsolar Thermal Systemoi 0%| 5%/ 10%
Shareof AgoFood Industries (Preheafigacess Wa) With Solar Therma
Systems1i% 0%| 5%/ 15%
Shareof Hogels With Solar Thermal Systefss i 1%| 10%| 15%

7.6  TARGETS FOR BIO-FUEL USE AS FUEL

Biofueluseas fuelin the form of biodiesel and eth@m®mbeerassessed to have a substantially high
potential in LibefTde toaloes not mention-hiels so we referenceddbsessment of Biomass Resources
in Liberia by NRELherefore it is envisampadisethe perceateshardrom0% in 2010 to 2% in 202D an
up tdb% in 203 accordance with the target set in the 200Se¢ERIblelbelow.

TABLE 11: TARGETS FOR BIO-FUELS

2010 2020 2030

Biofues (1st Generation)
Ethanahs Share bGasolin€onsumption
Biodiesals Sharef@®ieseandFuelOil Consumpti¢ 0% | 2% | 5%

1.7 RENEWABLE ENERGY TARGETS AND TRAJECTORIES

7.71 GridZLonnected Renewable Enerqy Targets

This secti on -ponnected targess folthelslamre bf achesvablg enierdy in the national electricity
mix in 201@0152020 2025and 2030. The targets herein decided upon will contribute to the achievement of
the set targets in the ECOWASewable Energy Policy (EREP) to which Liberia is a TWignatory.
methodology used to determine these targets is based on the Scenario ThNEIEAPBEREBAP. The

base year selected is 2010 and the year 2016 has been selected as the geagxacutivchaf the

NREAP, NEEAP and SE4ALL plans will comwpendga. /Il to this document gives the Calculation
Parameters for the ScesaNREAREEAFSE4ALL. Table h&low presents a summanerview of the

scenario NREAEEARSE4ALLelectricpower generation capaciiesthebaselinescenaio case in
comparison with theemariosvith measures to introduce a combination of renewable emre@gyRE),
efficiency (EE) and SEdéililon agenda plans in Liberia for the selected targetnyedrsledtricity
generatiorGWh/yeaty presented for the respective scenarios. In addiiojectbdates of electricity

access to the populative also presentedhe detailed analyses of these results as gvaefphécal
comparisararepresentedn thefigureghat followelowforthefourcases scenariosa¢Bling RE, EE and

SE4All measured)erthesaneasures are introduced in the power production sector.

(Note: The Scenarios Tool is taking into account all local conditions (favorable/unfavorable) including but not limited to: cost

of alternative fossil based technologies; willingness and ability of users to pay for the energy; local technical capacity;

availability of public and private capital, efc.; Average consumption per household of fossil fuels - such as kerosene, oil,

fusel based electricity, etc. - for lighting and other energetic uses; Expenses for purchase of fossil fuels, as percentage of

total power sector costs is assumed to be 50%)
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7.8 OVERVIEW OF THE SCENARIO NREAP - NEEAP - SE4ALL

TABLE 12- OVERVIEW OF THE SCENARIO NREAP - NEEAP -
SE4ALL

Baseline scenario ("Baseline") for the power sector of L

YEAR| 2010] 2015 2020] 2025 2030

Annual electricity generation (GWh) 190| 242] 309 395 504
of which renewable generation (GWh) 40 40 40 40 40
1.40

Rate of access to electricity %

Additional renewable electricity generation (GWh) 2,175 4,350, 4,350

Savings in electricity consuni@ioim) 165| 369 590

Efficiency + renewables (GWh) 2,340 4,719 4,941

o |O |o |o
o |O |o |o

Estimated reduction of GHG emissions (in thousaneés|p 936| 1,888 1,976

1.40| 1.40( 34.20 67.10 100.00
Rate of access to electricity % % % % %

7.8.1 The Access Rate

Following the NRENBEARSE4ALL implementation, electricity access as percent of the population receiving
access to electricity which stands at 1.4% for 2010 and 2015 is projected to rise to 34.2% in 2020 and by 2
will reach to 67.1% and is targetedch universal access of 100% supply of electricity from various sources.
For théaseline scenario, the power production for 2015 is projected to increase by 29BwWh that of
for2010 and by the same propatitrat for 2015 to achieve@2dtargetand 2030 respectivallis

amounts to a 12@% yeaincreaser24% per year.

7.8.2 Scenario With Simultaneous Introduction of RE-EE-SE4All Measures

The simultaneous introduction -8ERE4AIll measureslimake availabéven greatdevels of electric
power generation growth rates trajectory
See theverview of tlseenarios analy3$iable 3 below.

79  COMPARATIVE OVERVIEW OF THE SCENARIOS

Theoverviewesults faheyear2010201520202025 and 203@eonthe belowable13(RE- Overview of
Scenario NREARsrepeated in table 12 belovRémewable Energy Share of Total Grid Connected Electric
PoweGeneratiofircluding large and medium scaleihy@whdeclines from 21% in 2010 to 16% in 2015
down to 13% in 202nttee10% and 8% in 2025 and 2030 respé&tievedyroduction of renewable energy

in the power generation mix for Liberia will make available at3a0@iEhaihe yea?02(8,700GWh

in 2025and 8,700GWHn 2030 This additional electric power generation would coatsifiamal
hydroelectric powether renewable energy systems; wind andsglar photovoltaic (P\iMgric, and
standalone power systefss represents an incrégasiee share of renewadbiergy in thetalelectricity
generation mivom 13%o 93%in 20R andfrom1(% share t88%in 2025 and from 8% share t9896

total power generatanthe ye&030.See table 12 below.
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TABLE 13 - RE - OVERVIEW OF SCENARIO FOR NATIONAL RENEWABLE ENERGY ACTION PLAN (NREAP )

YEA 2010 2015 2020 2025 2030

Annual electricity generation (GWh) 190.00 242.49 309.49 395.00 504.13

of which renewable generation (GWh) 39.51 39.51 39.51 39.51 39.51
Renewable Enerii Share in the Generation 21% 16% 13% 10% 8%
Additional hydropower generation (GWh) - - | 1,950.0¢ 3,900.0¢ 3,900.0(
Additional wind generation (GWh) - - 0.16 0.31 0.31
Additional PV generation (GWh) - - 225.00 450.00 450.00
Additional renewadblectricity generation (GWH - -| 2,175.14 4,350.31 4,350.3]
Total Additional RE Generation (GWh) - -| 4,350.3] 8,700.63 8,700.67
Additional Renewable Energy Shard atahe
Electric Pow&eneration Mix 0% 0% 93% 96% 95%
RemaininGeneration (Fossil Fuel) GWh 150.49 202.98§ 269.98 355.49 464.62

7.10

SAVINGS FROM ENERGY EFFICIENCY

The total additional energy available from the implementation of enefl§i )eftecisnms is

presented in tabkéelow. The total savings in groengsumption amounts to 165GWh; 369GWh

and590GWh in 202m25 and 2030 respectivdig.energy efficiency sawwhd€5GWh in 2020,

369GWh in 2025 and 590GWh innZi0®@ enough to replace or avoid the remaining fossil fuel
generatiofsee bottom line ofléab3abovepy61% in 2020 and more than 100% replacement or

avoidance of fossil fuel generation before or by 282&m@isd 2030 and beyofee table4l

below,
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TABLE 14: EE - OVERVIEW OF SCENARIO FOR NATIONAL ENERGY EFFICIENCY ACTION PLAN (NEEAP)

YEAR 2010] 2015 2020 2025 2030
Annual electricity generation (GWh) 190.00 242.49 309.49 395.00 504.13
Savings through the reduction of losses in th

electric grid (GWh) - - 30.95 71.10 90.74
Savings in domestic and public lighting (GWI - - 116.00 251.16 412.73
Savings in the building sector (GWh) - - 11.61 29.62 56.71
Savings in thedustry sector (GWh) - - 6.63 16.93 30.25
TotaEEsavings in electricity consumption (G - - 165.19 368.81 590.43

8.0 VALUE OF REQUIRED INVESTMENTS

8.1 VALUE OF ELECTRIC POWER GENERATION AND REQUIRED INVESTMENTS

Table % below presents the projectdue ofthe required investments to achieve the projected capacity and
power generation targets. The electricity access rate is expected to rise from the dagast {1.48 sub

of the population in 2015) to 3df2Be populatitey 202067.1% in 2026d finally to 100&niversal
accesspy 2030At the current (2010) exchange 1#8®tdJS$1, theotal investments needed amount to
US$144million in 20, US$32fr 205, US$HU4billion in 2020S83.3 billion in 2025 ab&%.95 billion in
2030.This amounts to an average annual investmeb5@20Migion to achieve the planned targets over
the 20 years planning period ZIB().The projected annual investments awe ehdhe below trend

graph, Figuke

Figured below demonstrates tiiagectories of financial investments for the baseline scenario as compared to
the REEESEA4AIl trajectory when the appropriate measures for power generation and sectorial development
introducedlhe baseline scenario predicts avarabenvestmestof US$321.48r the 2@ear planning
periodhowever, this will not meedds@ed universal access targets until the annual investments include the
introduction of the NREEMEFEAFRSE4AIl action agenda which will require more than doubling {Be21 times
baseline annual investments t6363%Million.
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TABLE 15: VALUE OF ELECTRIC POWER GENERATION AND REQUIRED INVESTMENTS IN LD$ AND US$ FOR THE NREAP-EEAP-SE4ALL

Value of electricity generation (in Millions of

Liberian Dollar) 8,208 18,057 39,725 87,393 | 192261 103| 226| 497|1,092| 2,403
Value of fossil fuel consumption (in Millions of

Liberian Dollar) 3,250.5840 | 8,175.19 39,725 42,843 95,277 41| 102| 238| 536| 1,191
Rate of access to electricity 1.4%

Value of renewable electricity generation (in

Millions dfiberian Dollar) 0 0 26,876 53,752 53,752 = -| 336| 672| 672
Value of savings (in Millions bfberian Dollar 0 0 10,176 31,855 69,339 = -| 127| 398| 867
Value of EE + RE (in Millions bfberian Dollar) 0 0 37,052 85,607 | 123,091 - -| 463|1,070| 1,539
NPV of the set of action plans, in the starting

year of implementation (in Millions bfberian

Dollar) 290,316

Improvement in the national balance of

payments = value of the reduction in fossil fuel

consumption (in Millions bfberian Dollar) 0 0 19,553 45,072 65,302 0 0| 244| 563| 816
Rate of access to electricity 1.4% 1.4% 34.2% 67.1% 100.0% § 144| 328| 1,442 3,261 5,949
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9.0 ANNUAL POWER GENERATION RESOURCES MIX

The detailed breakdown of power generation from all sources is préden&dedmwtalncluding

additional power made available from RE, EE, loss reduction, sustainable energy leessitses total e
available amount$96GWh in 201818Wh in 2013;40GWh in 2020; 5,247GWh in 2025 %4@Wh

in 2030. FiguBsbelow presenthe graphical picture of the various generation sources for the selected years.
You will observe that for the year 2010, the predominant energy supply sources afeopiedsihinantly

fuels andelatively small amount from hydro. The cdfityast B below presents a range of other sources of
electric power in the generation mix, namely hydro, solar PV, wind and biomass in addition to the small an

of fossil fuel which is eventually replaced by the RE sources.
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TABLE 16: PROJECTED TOTAL GENERATION ALL SOURCES (GWh)

Year| 2010 | 2015 | 2020 2025 2030

Baselin€fossil fueFQ) Generation (GWh) 190.00 242.49 309.49 395.00 504.13
BaselinRESHP Generation (GWh) 39.51] 39.51 39.51 39.51 39.51
HydrdGeneration (MHP) (GWh) - -| 1,950.0¢ 3,900.0¢ 3,900.0(
WindGeneration (GWh) - - 0.16 0.31 0.31
Solar (P\Generation (GWh) - - 225.00 450.00 450.00
Add REseneration (GWh) - -1 2,175.1¢ 4,350.3] 4,350.3]
ENERGY EFFICIENCY GAINS

Grid Loss Reduct{@Wh) - - 30.95 71.10 90.74
domestic and public lighting (GWh) - -| 116.00 251.16| 412.73
building sector (GWh) - - 11.61 29.62 56.71
industry sector (GWh) - - 6.63 16.93 30.25
Total Savings - -| 165.19] 368.81| 590.43

200.00

Figure 5: YEAR 2010 SOURCES OF ENERGY
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Figure 6: YEAR 2030 SOURCES OF ENERGY
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TABLE 17: ACCESS TARGETS FOR THE SHARE OF GRID-CONNECTED RENEWABLE ENERGY IN 2020 AND 2030

In MW Installed Capacity 2,010 2,015 2,020 2,025 2,030
Other (FF) MW installed capacity 17.42 23.49 31.25 41.14 53.78
Small Scale Hydro energy installed capacity in MW (excluding medium anc 4.57 4.57 4.57 4.57 4.57
Small Scale hydro share of the total installed capacity in % (excluding me

large hydro) 26% 19% 15% 11% 9%
Largeand medium scale hydropower capacity installed in MW (more than - - 225.69 451.39 451.39
Largeand medium scale hydropower (more than 30 MW) share of total insf

capacity in % 0% 0% 5% 5% 5%
Other renewable energy capacity in MW (including large and medium scalg - - 277.81 555.63 555.63
TOTAL RE CAMACITY in MW 4.57 4.57 508.08 1,011.59 1,011.5¢
Renewable energy share of the total iGtiall€dnnectedpacity in % (including

medium and large hydro) 21% 16% 94% 96% 95%
TOTAL INSTALLED CAPACITY in MW 21.99 28.07] 539.33 1,052.73 1,065.3¢
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10.0 THE ACCESS TARGETS FOR THE SHARE OF GRID-CONNECTED
RENEWABLE ENERGY

10.1 GRID-CONNECTED RENEWABLE ENERGY

The access targets for the share -6@fdaridcted Renewable Energ®10 to 20 are presentidable
17 aboveThe RE share of total power generation is targdi@d in BE3, andwill besignificaht
increased to 8in 202®8% in 285 and 95% in 2030.

10.2 PROJECTED POWER GENERATION OR SAVINGS BY SOURCE

Table21below gives th@nuapower generation catyaic MWby source of generafarthe years 2010 to
2030. The total generation capacity for 2B¥0Wsfor 2015 it increase8NtW2 for 2020 I5BMW; for
20251,053MW; and for 20BO6BAW.

Table22 below presents the corresponding projected power generation ina@amigbicB010 to
190GWhfor 2015 the generatior248GWh; for 2020660GWh; for 2026096GWh; and for 2030;
9,20%5Wh.
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TABLE 18: NATIONAL 2020 TO 2030 ANNUAL TARGETS AND ESTIMATED TRAJECTORY OF GRID CONNECTED CAPACITIES (MW)

201| 201 | 201 | 201 | 201 | 201

0 1 2 3 4 5 | 2016| 2017| 2018| 2019| 2020| 2021| 2022| 2023| 2024| 2025 | 2026 | 2027 | 2028 | 2029 | 2030
Small hydr
(up to 3(Q
MW) 46| 46| 46| 46| 46| 46| 46| 46| 46| 46| 46| 46| 46| 46| 4.6 4.6 4.6 4.6 4.6 4.6 4.6
Medium an
Large Hydr
(more 135.| 180.| 225.| 270.| 316.| 361.| 406.
than30MW) - - - - - -| 45.1] 90.3 4 6 7 8 0 1 3| 451.4) 451.4) 451.4| 451.4] 451.4| 451.4
Solar

- - - - - - 5.2| 10.4| 15.6| 20.8| 26.0| 31.3| 36.5| 41.7| 46.9| 52.1| 52.1| 52.1| 521 521 521
Tide, wave
ocean - - - - - - - - - - - - - - - - - - - - -
Wind

- - - - - - 0.0/ 0.0/ 0.0/ 0.0f 0.0/ 0.0/ 0.0f 0.0f 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Additional R
(Bicenergy) 100.| 151.| 201.| 251.| 302.| 352.| 402.| 453.

- - - - - -| 50.4 7 1 4 8 1 5 8 2| 503.5| 503.5| 503.5| 503.5| 503.5| 503.5
Geothermal
Total RH
Generation
Capacity 105.| 206.| 306.| 407.| 508.| 608.| 709., 810.| 910.| 1,011, 1,011, 1,012, 1,011 1,011 1,011.
(MW) 46| 46| 46| 46| 46| 4.6 3 0 7 4 1 8 5 2 9 6 6 6 6 6 6
OTHER
GENERATIO
N (fossil fuel) | 17.4| 18.5| 19.7| 20.9| 22.2| 23.5| 24.9| 26.4| 27.9| 29.5| 31.2| 33.0| 34.9| 36.9| 39.0/ 41.1| 43.4| 45.8| 484 51.0f 53.8
TOTAL
Generation
Capacity 130. | 232. | 334. | 436. 641. | 744. | 847. | 949. 1,055. | 1,057. | 1,059. | 1,062.
(Mw) 231 | 242 | 255 | 26.7 2 3 6 9 8 4 1 9 0 4 9 6
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TABLE 19: NATIONAL 2020 TO 2030 ANNUAL TARGETS AND ESTIMATED TRAJECTORY OF GRID CONNECTED RENEWABLE ENERGY GENERATION (GWh)
201| 201| 201| 201| 201| 201

0 1 2 3 4 5| 2016| 2017| 2018| 2019| 2020 2021| 2022| 2023| 2024| 2025| 2026| 2027| 2028| 2029| 2030
Small hydr
(up to 3(
GWh) 39.5| 39.5| 39.5| 39.5| 39.5| 39.5| 39.5| 39.5| 39.5| 39.5| 39.5| 39.5| 39.5| 39.5| 39.5| 39.5| 39.5| 39.5| 39.5| 39.5| 39.5
Medium
and Large
Hydro
(more
than30GW 1,170 1,560 1,950 2,340 2,730| 3,120 3,510| 3,900| 3,900/ 3,900/ 3,900/ 3,900| 3,900
) - - - - - - | 390.0| 780.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
Solar

- - - - - -| 45.0] 90.0| 135.0] 180.0| 225.0| 270.0] 315.0| 360.0| 405.0| 450.0| 450.0| 450.0| 450.0| 450.0| 450.0
Tide, wave
ocean - - - - - - - - - - - - - - - - - - - - -
Wind

- - - - - - 0.0 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Additional
RE 1,305| 1,740| 2,175| 2,610| 3,045| 3,480| 3,915| 4,350| 4,350| 4,350, 4,350| 4,350| 4,350
(Bioenergy - - - - - - | 435.0| 870.1 A1 1 .2 2 2 .3 .3 .3 .3 .3 .3 .3 .3
Geotherma
Total RE
Generation 1,779| 2,649| 3,519| 4,389| 5,259| 6,129| 7,000 7,870 8,740| 8,740| 8,740| 8,740 8,740| 8,740
(GWh) 39.5| 39.5| 39.5| 39.5| 39.5| 39.5| 909.6 .6 7 .8 .8 .9 .9 .0 1 A 1 A A 1 1
OTHER
GENERAT
ON 150.| 160.| 170.| 180.| 191.| 203.
(Baseline) 4 4 0| 215.1| 227.8| 241.2| 255.2| 270.0| 285.5| 301.7| 318.8| 336.7| 355.5| 375.2| 396.0| 417.7| 440.6| 464.6
Total
Generation
RE Case 219.| 230. 1,124 2,007| 2,890| 3,775 5,545| 6,431| 7,318 9,115| 9,136, 9,157
(GWh) 9 9 7 5 .9 .0 .3 7 .8 4 A .9

-34-




National Renewable Energy Action Plan (NREAP) of < Insert Name of Country >

10.3 OFF-GRID RENEWABLE ENERGY ACCESS TARGETS

Therequired electrification for 202030 in general as well as for the envisaged contribution of renewable
energy based staadne systems and mirdsweredetermined and appropriate taggeihee national

targets will contribute to the achievement of the regional rural renewable energy electrification targets ir
EREP.In addition to the targets, the corresponding appropriate trajectory waakicgmputed
consideration the expected growth of the poptitatmoess to electriaitgthe likelysociakconomic
development of the planpéag 2010, 2015, 2020, 2828 2030. Tablé l2elow presents the contribution

of renewable energy ¢ztelcity access targets expressed as a penceeasd ithe populati@tcess to
electricityThe access is expected to increase from 1.4% of the population having access in 2010 and 201¢
34.2% in 20267.1% in 2025 and 100% in 2030.

10.3.1 Access to Electricity Baseline Scenario

TABLE 20: ACCESS TO ELECTRICITY

Year 2010 | 2015 | 2020 2025 2030
Total number of househthdsi$ands 712 786 868 958 1,058
Number @lectrified householdsgoleon current re
of access (thousanhds 10 11 12 13 14
Fossil fuel consumption (000 kg) 21,065 23,257 25,678 28,351 31,301
Value of fossil fuel consumiitidillions bfberian
Dollars) 2,528 2,791 3,081 3,402 3,756

Scenario with measures to achieve universal access

Annual increase in the rate of access to electric

scenario "Access" 6.6%
Increase in the rate of access 0.0%| 0.0% 6.6% 6.6% 6.6%
Rate of access 1.4%| 1.4%0 34.2% 67.1% 100.0%

No. of electrified households, scenario "Access 10 11 297 643 1,058

No. of remaining households without access to

electricity (000) 702| 775 571 315 -
No. of new connections to thahgidgsénds - - 34 38 12
Investment for grid connections (in Millions of L

Dollars - - 822 907 299
New offrid servicethbusands - - 23 25 8
Investment for-gffd servicgs Millions of Liberial

Dollars - - 548 605 199

Scenario with measures fgridffighting

No. of offrid electric lighting devices distributed

according to the "access plan" (thousands - - 68 76 25
Total number ofgifid electric lighting devices in

(thousands - - 329 693 1,035
No. of replacemeataised lighting devices

(thousands - - 110 231 345
Value of lighting devices distributed/sold, 'acce|

+ replacement (000 000 Liberian Dollar) - - 285 490 592
Reducatin of fossil fuel consumgtimusandsy) - - 8,559 18,900 31,301
Value of the reduction in fossil fuel cons(imptiol

Millions of Liberian Ddllars - - 1,027 2,268 3,756

Economic balance of the set of measures for access t¢

GDP increase attributable to sheet 'Aatdstlions
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TABLE 20: ACCESS TO ELECTRICITY

Year 2010 | 2015 | 2020 2025 2030
of Liberian Dollars - 1,369 3,024 5,008
Annual investment = Invest. grid + Invgsd ©ff
Invest lighting devi@iesMillions of Liberian Dllar - 1,655 |2,002 | 1,090
Cash flows = GDP increase + reduced fossil fU
investmerfin Millions of Liberian Ddllars - 742 3,290 7,675
NPV (Net Present VafireMillions of Liberian
Dollary
Total investmdirt Millions of Liberian Dpllars 26,580

10.3.2 Contribution of Renewable Energy to Electricity Access Targets

The contribution of RE to electricity access is targeted to average 30% of the access from Grid Connected
population; seven percent (7%) from rural population annually supplied from Renewable energy and hybrid |
Grids and about four percent (4%) awetage, rural population served by standalone renewable energy
systems. Projected targethdanumber of Hybrid imilss 23 for 2020; 25 for 2025 and 30 for 2030. See

Table21 below.

TABLE 21: CONTRIBUTION OF RENEWABLE ENERGY TO ELECTRICITY ACCESS TARGETS

2010] 2015 2020 2025/ 2030
Share of Population Served by Electricity Serv| 1.4%| 1.4%| 34.2%| 67.1%| 100.0%
Share of Population Connected to the Grid (% 1.4%| 1.4%| 26.7%| 51.0%| 67.0%
Share dPopulation Served by Renewable Ener
Hybrid Mu@rids (%) 0.0%| 0.0%| 4.9%| 11.0%| 19.6%
Share of Population Served by Standalone Re
Energy Systems (%) 0.0%| 0.0%| 2.6% 5.1%| 13.4%
Number of Re/Hybrid-Mirds - - 23 25 30

A comparison of the number of households with access to electricity connection for the baseline scenario in
comparison to the access interventions scenario is showhelofigutés clearly evident that the access
scenario is far greater than the baseline. S@dé&liguredccess is expected to average 12,000 households

per year for the Baseline, while as it averages tea@#e000ns per yesaching to over alion

connections by 2030 for thEIREE Scenatrio

Table 22: Scenario Comparison

Year| 2010 | 2015| 2020| 2025, 2030
Number of electrified households, based on current rate ¢
(000) 10| 11| 12| 13 14
No. of electrifiaduseholds, scenario "Access" (000) 10| 11| 297| 643| 1,058
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Figure 7: Current Access Rate Vs RE-EE-SE Scenario Access Rate
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800 /
600 / Current Access Rate

400 / —Scenario "Access"Rate
200 /
O —

2010 2015 2020 2025 2030

No of Electrified Households (000)

10.3.3 Targets and Estimated Trajectory for Rural Population Served by RE

The Rural Population numbers targeted trajectory for electricity services raatgsO%om thvértu

population in 2015 servethe rural areas to 16% semitbdgrid connectel@ctricitgervicebdy 2020, to

24% served by 2025 and at least 38% served by 2030.The remaining population will be lpgmidd by RE and
mimigrids amounting t&22%% andB3% respectively for 2020, 2025 and 2030. The remainder will be served
by standalone systems to achieve the universal access targets for cooking and lighting through the use o
various access measures presented in the further chaplecsioiethizee table3below.

TABLE 23: NATIONAL 2010 to 2030 TARGETS AND ESTIMATED TRAJECTORY FOR RURAL
POPULATION SERVED BY RE

2010 2015 2020 2025 2030

Total Rural Population (number of inhg
000) 2,468.0 2,685.0 2,876.0 3,078.0 3,290.C

Rural population served with grid conn
electricity services (number of inhabita|

000) 0.0 0.0/ 460.0 739.00 1,255.C
Rural population servedgrithconnectec
electricity services (% of total) 0.0% 0.0%| 16.099 24.09 38.1%

Rural population serwgétth Mirgrid
renewable electricity services (RE only
hybrid) (number of inhabitants) 0.0 0.0| 576.0 770.0 1,152.C

Rural population servedmittigrid
renewable electricity services (RE only

hybrid) (%) 0.0% 0.0%| 20.099 25.094 35.0%
RemaininBural Population served by C

Stand alone and@ifid services 2,468.0 2,685.0 1,840. 1,569.0 883.0
RemaininBural Population served by C

Stand alone and-gfid services % 100.09%¢ 100.0% 64.09% 51.09% 26.8%
* The most recent year for which statistics

are available 100.0%4 100.0% 100.0% 100.0% 100.0%
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The breakdown of the tartgajesctory between ithgtalled capacitiedviifigridsOffgrid(RE and Hybr;id)

PV, pictnydro and smatiale wind systems and the other grid power capacities in MW is presghted on table
below. The power genenatapacity is projected forgkiliisi (RE and Hybrid) to contribute 47% of capacity

by 2020, 45% of total by 2022%¥dof total by 2030. For the PWhydiamand smaflale wind systems,

its share of generation capacity is projected to be 23% of total generation capacity in 2010, 10% in 2015, 1.
2020, 11% in 2025 and 7% in 2030. Thistdrgeinentagepoportionab the increase in the contribution

of the mor@esirableources @rid and mini grid lageantities of power.

10.3.4 Targets and Estimated Trajectory for Off-Grid RE Systems

The blk of the power generation will come from grid generation capacity whose percentage share of tc
capacity decreases over the years as tpednsources become more and more develogesirahtd

The respective grid capacity targe88Mkfor 2@0 and 61MW edon 208 and 2030 respectivBhe

the respectivapacities in MW in taldlbe2ow.

TABLE 24: NATIONAL 2020 AND 2030 TARGETS AND ESTIMATED TRAJECTORY FOR OFF-GRID RE
SYSTEMS
YEAR 2010 2015 2020 2025 2030

Offgrids/Mirgridg RE andHybrid) (in MW o
installed capacity) - - 6.57 8.57 8.57
PV, picénydro and small scale wind syst¢
(MW) - 0.06] 26.06 52.12 52.12
SubTotalOffgrid/MirgridsRE installed
capacity (MW) - 0.06 32.63 60.69 60.69
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11.0 RENEWABLE ENERGY APPLICATIONS FOR DOMESTIC USES
111 DOMESTIC COOKING ENERGY TARGETS AND TRAJECTORIES

TABLE 25: MODERN COOKING

Baseline scenario ("Baseline") for cooking

Year 2010/ 2015/ 2020] 2025 2030
Total number of households (thousands of hguseho 712| 786 868| 958| 1,058
No. of households usiRG (thousands of households 71 79 87 96 106
No. of householdsing an improved cookstove (thous

of householgs 107| 118 130] 144 159
No. of households gsan alternative techno{tgyusandy

of householyls 7 8 9 10 11
Total: families using modern cooking devices, basel

scenariatiousands of househplds 185| 204| 226| 249| 275
No. of households using tRiEgands of househplds 71 79| 182| 305| 453
No. of households using an improved cotthstmsan(s

ofhouseholdls 107| 118 225| 353 506
No. of householdsngsan alternative technology (thou

of householgs 7 8 20 34 50
Total: families using modern coekilcgsl baseline

scenarigthousands of households 185| 204| 426 692| 1,009
Annual investment L{E@Millions of Liberian Ddllars -1 0.94] 4.03] 5.71] 7.68
Annual investment improved cookistddilions of Liberi

Dollark -| 0.14] 0.46| 0.63] 0.83
Annual investment alternative techfiolbtiljions of

Liberian Dollars -] 0.09] 0.45| 0.64] 0.86
Total investmdirt Millions of Liberian Ddllars 99.33

In this sectiotie required national target presenteelgarding renewable energy applications for domestic
usesas well as its trajectir010 t®030is analyzed for the baseline and the access measures scenarios
For the Baseline scendneshare of population usingowegrcoektoves will rise at a constant ra@oof

in 20102015, 2020, 2025 and 2030 each. For the baseline case, thepsitatiorofisimgodern fuel
alternatives for cooking (e.g. LPG, biogas, solar cookerswiéinsarase at a constant rate of 10% of the
population for each of the selected years.

When the access measures are introduced, the share or population changes to 26% for 2010 and 2015
and goes up 49% irR020Q; 72% in 202md 95% in 2030.a@oal production for domestic uses produced
using efficient technologies will rise from 1% in 2010 to 15% of the charcoal production in 2020 and 58% in .

The share gbpulation usingodern fuel alternatives for cooking (e.g. LPG, biogas, sol&e asade

will increase at rate of 10% of the population for each of the years 2010 and 2015, but (i@ék)y takes off to
332% and 43% for the years 2020, 2023020 respectively. See tablbebw. Required annual
investments to achieve thasgets are estimated to range from US$10,000 in 2015, US$60,000 in 2020,
US$90,000 in 2025 and us$120,000 in 2030.
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TABLE 26: DOMESTIC COOKING ENERGY TARGETS FOR 2020 AND 2030
YEAR | 2010 | 2015 | 2020 | 2025 | 2030

Share of Population Using Improve&©uesn % 15%| 15%| 15%| 15%| 15%
Share of households using an alternative technolog)

(%) 1%| 1%| 1% 1%| 1%
Share of households using LPG (%) 10%| 10%| 10%| 10%| 10%

Total families using modern cooking devices (%) 26%| 26%| 26%| 26%| 26%

Share of Population Using Improve&©uek in % 15%| 15%| 26%| 37%| 48%
Share of households using an alternative technolog)

(%) 1%| 1%| 2%| 4%| 5%
Share of households using LPG (%) 10%| 10%| 21%| 32%| 43%
Totalfamilies using modern cooking devices (%) 26%| 26%| 49%| 72%| 95%
TOTAL ANNUAL INVESTMENTS (Millions of Liberi

Dollars) -1 1.17| 4.93] 6.97| 9.38
In Millions of US$ -] 0.01] 0.06] 0.09] 0.12

11.2 SOLAR THERMAL WATER HEATING

The requirgdrgetgegarding the usesolarwaterheatingechnologiderdomestitises in 2@Rand 2030
are presentedtable27 belowThese figures are derived from calculated results of the scenario tool.

TABLE 27: SOLAR THERMAL WATER HEATING TARGETS FOR 2020 AND 2030

Solar water heaters for sanitary hot water and preheating of industriz

water: 2010 2020] 2030
No. of residential houses with solar thermal systems (000) 0| 17.4| 52.9
Share of district healthtersmaternities, school kitchens and boarding sc

with solar thermal system in % 0 5| 10
Share of agfood industries (preheating of process water) with solar the

systems in % 0 5| 15
Share of hotels with solar thermal systems in % 1| 10| 15

The projected number of buildingsolaitithermal systewid amounid negligible quantit@i0 andre
projected tse progressively to 86,000 in 2020, and up to 120,000 in 2030. District, hestkinndgntres
clinics, schokitchea andbaarding schools did not use solar thermal systemsbint Big@rcentage
share of institutions using solar thermal systems %l ins2@and1®b6in 2030.

11.3  BIO-FUELS TARGETS

This section presents riguiredargetsand projectenicfuelin the fualsageby 2010,2020 and 2030
respectively rising from 0% share in 20124pyt@020 and 5By 2030Table28 below presents the
targets for years 2010 to 2@geqtion dEthanol as share of gasoline consumptand Biodiesel as
shareof Diesel and Fadll consumption (8bpre of biodiesel in thediiehix based biofueluseas fuel

(in the form of biodiesel and ethano} itaagetordance with the target set in the 200@RRteREnce to

the ECOWAS Targets for Domesptcétipns anBiofue$;, see also Liberia SE4AlkoECOWAS
Renewable Energy Policy Mandated Member StateantbAgsisssment of Biomass Resources in Liberia

by NREL
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TABLE 28: BIO-FUELS TARGETS FOR 2020 AND 2030

Biofue$ Target¢lstgeneration)* 2010
Ethanol as share of gasoline consumption (%) 0
Biodiesel as share of Diesel angiFc@hsumption (! 0
*Source2009 NEPL

2020

NN

2030

12.0 POWER SECTOR MARKET DEVELOPMENT INDICATORS

12.1

STATUS OF RENEWABLE ENERGY INVESTMENT IN THE COUNTRY

This section presents available information anccregntexiatus of investments in renewable energy in the

Liberiam€market and where available, the shareho&nshiccally produced. efadbelow isntendedo

serve ashebenchmary whichio measurprogress ilocal renewable energy etatkvelopment by the
years2020 and 203Bvailable information and estirslateghat total investments in newly installed RE
electric capagcigxcluding medium and large hydroetapicitis aound US$8.35million (mainly small

scale hydro less thanNB@/ and solar energy. Investments in large scdMth@ivtiee hydm@wer
amounted to US$383 mifliea.Tabl29below.

TABLE 29: STATUS OF RENEWABLE ENERGY INVESTMENT IN THE COUNTRY

Total investment in newly estaE
electric capacity (in YE&cludingredium
and large hydro

medium and large hydro
Total investment in solar thermal

Volume of contracts for I
manufactures/assembly industry"
installers of total investments (in Euro)

Number of registered compax@®s and
of companies)

Total investment in mewihstalled R
capacity (in UBS$ exclidingmedium an
large hydro, with the participation o
commercial banks

Number of commercial banks financing

Total investment in newly Edt®E electric capacity (in JJSH$l.

Total investment in other RE sectosddawitity e.biofues)

*Estimates for the most recent year for which information was gathered

Small hydro (up to 30 N
Solar

Tide, wavecean
Wind

Bioenergy

Small hydro (up to
MW)

Solar

Tidewave, ocean
Wind

Bioenergy

Solar thermal

Firinsthe RE field (num

Small hydro (up to
MW)

Solar

Tide, wave, ocean
Wind

Bioenergy

Solar thermal

RE in the regia Haumhkd)

2010

2013(US9)
500thousanc
2.2 millior
0
0
650thousanc

383 milliol
300 thousan
250 thousan

2 thousan
0
0

150 thosand
0

16

0
500 thousan

(eoNeololNoNe]
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12.2  CURRENT KNOWN ENERGY RELATED REGISTERED LIBERIAN OWNED
COMPANIES

TABLE 30: CURRENT KNOWN ENERGY RELATED REGISTERED LIBERIAN OWNED COMPANIES

NO. ORGANIZATION ACTIVITY

1 | Fosera Liberia Small solar energy
Sorlumba Comm. Electric

2 | Cooperative Renewable energy business (mini hydro project)
Gbanway Woeyah Electric | Agriculture and Renewable Erdisgiybution of stand along !

3 | Cooperatives panel foevery house

4 | Liberian Energy Network Selling and distributing solar panel lights

5| Community Power House Detribution and sale of electricity

6 | Diggs Light Sale of solar lights

7 | Eagle Electric Power Power production, transmission & distribution

Importation, distribution, training andatiostabf renewal
8 | African Green Energy System energy moths

9 | Ecopower Liberia Power generation utilizing biomass
10| Solar Solution Liberia INC Sale of solar panels
11| SJedi Green Energy Sale of energyhar coal stoves
12 | Mein River Company Energy hydro
13| Geontia Energy generation & Distribution
14| MEPEC Group, Inc. Energy & Environment

Registered Liberian Energy Companies

It is planned that the GOL will target a nuRdmgstefediberian Energy Companies will be encouraged to

be active in the Liberian energy sector. The projected number of such registered companies to be targete
GOL support and encouragement sdsepséimnated to be 6 in 2010, about 14 in 2015, 1&Mi2020;

2025 and 34 in 2030. See Rldelow.

TABLE 31 NATIONAL 2020 AND 2030 TARGETS AND ESTIMATED TRAJECTORY OF REGISTERED
LIBERIAN ENERGY COMPANIES

2010 | 2015 2020 2025 2030

Number of registered compani@mnén the RE field 6 14 16 20 A

* The most recent year for which estimates are made
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13.0 MEASURES FOR ACHIEVING THE TARGETS

The déllowing chaptpreserg L i b enmreasarés sand activiligendedo achieve the set targets in the
previous chapter. The implementation of the activities will be ntbeitptednbyg coordination and
monibring structures and system as WglEGREEE aheregional levels.

The following secteammarizes tipolicies and measueassting or planned by the &@kd at the set
targets and policy goals of the govetordewtlop andromote the use of renewable energy resources
energy access and energy efficidreyare grouped into the categbResiies ad Measurder.

GridConnected RE;
OffGrid RE;

Domestic Cooking Energy
Solar Water Heatiagd
Biofues.

[ eI T i )

Thetables A — E in Appendix | of this documetlitenpresenta more detaileaverview of the specific

planned policies and measures by typeof measuresxpected results and the target group and estimated
timefram@orimplementation of the respective measures. The respective measotlesibeely described

as follows:

TYPE OF MEASURE*

1. Regulatory, Polighabling Environment, Adtrative Procedure

2. Financial,

3. Capacity Building, Soft (i.e. information campaign),

4. Efficiency Improvement, Technology EquBpshesiT echnology, Solar technology, Baseline Data,
etc.

EXPECTED RESULTS**

1. Behavioural Change, Transformation, Connection Access,

2. Installed Capacity (MW; tlyear), Loss Reduction, Modern Cooking, PubliBehadoemaks,
ChangeEmployment, Economic Empowerment

3. Energy Generated (MWhlyear), Improved Managemenik, capahiticalncreased Investment,

Local Participation

TARGET GROUP AND/OR ACTIVITY***

1. Investors, Local Community Involvement, Local Content

2. End Users, Customers Benefits, Increased Connections, Access Targets Achieved

3. Public Administration, Eitutaldalth, Employment

4, Planners, Technicians, Labour Improvement

5. Architects, Designers, Engineers, Energy & Power Specialists, Consultants

6. Installers, Workers, Entrepreneurs, Developers, Community Sensitizers, Civil Society

7. Urban or Rural Rigtion, Village Level Units, Power ProducensddVi@igrids, Staralone
Units

8. Health Centres, Schools, Comr@atigges, Local Institutionbli®Buildings, etc.

9. Targeted Activity / Sed®iofuel Production, Solar PV Facility, éieetdgse of Animal Manure,

etc.),

12. Local Community Land Use Improvements,

13. Energy Farms, Fgsbwing Firewooutd,
EXISTING OR PLANNED

1. Planned

2. Existing.

START AND END DATE
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1. Dates, Duration,
2. Process Required,
3. Start Process

4, End Requirement
SEE APPENDIX I.

13.1  SPECIFIC MEASURES FOR REQUIREMENTS UNDER THE EREP

13.1.1 Administrative Procedures and Spatial Planning

Examining the current process of authorization, certification angdivensamgadtions wighoducers,
powemlants and associated transmission and distribution network for electricltip@ri@doati@mtly
applies a number of legislative instruments, polmiesudtadvith, invelee refesto specifimstitutional

as well as administratesposilbe entitiedProspectiver potential investments have been categorized into
three (3jproceduresr pathways &pprovinghvesnents in LiberiBhese include tarenot limited to the
following processes:

1. Standard Business which requires no incentivEsese go through the Liberia Business Registry (LBR) a
semiautonomous government agency, which operates-stopshapeto formalize or register all
enterprises and provide information services to the public.

2.. Special Investment Incentives through the Liberia National Investment Commission apply for
businesses that are typically less than US$ 10 Million and seek government incentives.
The National Investment Comm(si@®nhas the mandate for registration oiviestraertdypically
a foreign owned investmeadlvgsed to contact the NI@eadirst point of contact for this category of
investments.

3. Concessions are businesses that invest over US$ 10 Million and seek extra considerations from the
government. These wi | | typically commence the transac
for Power Sector, minexa)

In addition to business registration with the Liberia Business Registry and filing of articlésrahecorporation
business entityhe NIC masiggesector specific licenses and perquitement®epending on the size and

type of business, applicieand legal regulationslude bwrenot limited to the followsigfegional
legislati@iconcerning authorisation, certification, licensing procedures and spatiaicphlamapmied
topoweplants and associated transmission and distribution network infrastructure

The Consolidated Tax Amendment Act of KM01i6try of Finanaaed Development Planning
(MFDP)

The Liberia Environmental and ManagemeBnizmanmental Protection Agency (EPA)
The 205 Electricity Law of LibeMaistry of Lands, Mines & Erdtdyif, and DOE/LERC

The Land Rights Policy which concermdotiglits categories (Public Land, Government Land,
Customary Land, and Private Land), and-attimgsubategory called Protected Areas, which
must be conserved for the benefit of all Lilhaman§ommission of Liljefid)

Revenue Code ofdria 2000 and amendments there lafteria Revenue Auth{riA)
Labour Law of LiberMinistry of Labour
Liberia Agriculture Sector Investment Rrijrasiry of Agriculture (MOA)

National Legislatuhavestments in the category of concemsorexjuired to be ratified by the
National Legislature after aditiggons for the concession highbeen carluded

The Zoning Cod of Libektnistry of Public Works
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Where further steps are needed to ensure that procedures are prapoicestarynthe GOL shall
undertake measures to revisalibee listecegistratigncertification @ticensingrocess to make it a

straight forward prociestuding strengthening the administrative and piceresiagn general including a
“osiops hop” for electric power tr ans amporidexpsrt, (gene
duties, taxies, equipment, technologies, software, and related operations).

With the above listed legislations, it is clear that there is wisedy furerdusiness registration and
certification process tailored specifically for the electricity sector of Liberia. It is therefore planned 1
comprehensive information on the authorisation, certification aptbdiesssgrgd on assistance to
applicants will be made avail®tdesoverthe RREAhalldevelop specific information and assistance
packageavailable to potential applicants for new renewable energy installations in the near future.

Specific incentives for secale, decentraliseftgrid installations (such as PVs ehygiom) shall be
developed by the MLME and RREA including grantsaeditnitoom the Renewable Energy Fund.

13.2 COORDINATION IN THE AUTHORIZATION AND LICENSING ACTIVITIES

In the process of granting of aatimnizcertification, and licensing of IPPs, investors, developers and
entrepreneurs for power sector transactions and operations of various tyypedégridifiasinstand

alone, etc.s well as for grantingrofironmental permits, conistnugermits, soeabnomic agreements,

etc. the GOL shatfisure, that there will be organized and streckrdidation/cooperation between the
different actors involved in the authorization, certification and licenbingraetivigiemestopshop for

the permission procddwizontal coordinatibrall be facilitatbdtween different administrative laodies
government agenaiesponsible for the different parts of power generation fwesnsisgiamneasonably

fast transactioropess void of barriers and unnecessary costs and wrong/uninformed decisions.

13.3  Technical Specifications for Buildings

To benefit from support schaemswable energy technologies will need to meet certain quality standards as
follows:

Buildings presently account for a large percentage of electricity consumption and very little consideration is
toensure energyseefficiency.

There are limited actions, programs or canbeagnsmplemented in Libiniathe demand side
managesntand energy efficiency in buildings. It is therefore planned for LEC and other power producers
implement demand side management tools in order to optimize the use of electric energy. This is also val
smoothing out demand peaks and for redissage for additional capaldshnical support and funding

can be provided by dofmrsuch programs

It isprojectethat theuse of electricity from renewable energy isobwdeigsill increase by-5 percent

annuallyintil 280 (ifferetiatedbetween residential, commercial, public and inBustte.introduction of

energy efficiency measures for buildings will bring savings in total energy demand for buildings of 9 to 289
year by 2030.

Theexisting national and regleg#latianincluding the zoning code from the Ministry @{détikdrall
be strengthedto specify thequiredncreasénthe share of energy from renewable sources in the building
sectomcompliance with internationally acceptable statitanodusttry.

Table 32 below gives a projected increase of renewable energy use in buildings until 2030 differentiati
between residential, commeneidic pnd industeédctricity demand.
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TABLE 32: INCREASE OF RENEWABLE ENERGY USE IN BUILDINGS UNTIL 2030 (GWh)
2010 2015 2020 2025
Residential 8 9 34 44
Commercial 9 10 39 51
Public 5 6 23 30
Industrial 3 4 15 20
Total 25 28 112 145
% Share ¢btal generation 0% 1% 5% 3%
Savings with EE 0% 0% 9% 28%

The GOL wilupport thémplemeation ofcapacity buildihgraining progranon energy auditing and
managemeacttivitiealongsidether programs and initiatives in the region

It is plannefbr the GOL through the relevant agency such as the Ministry of Public Works to revise existi
official guidelines for local antdn&drative General Service Agd@3#9 on planning ahebigning,

buildingand refurbishing industriataycbrpo a t praects te make provisiomstalhgequipment and

systems that use RE in electricity and water heating.

13.3.1 Information Provisions and Capacity Building

Information and awareness raising campaigregeanimes, as well as planned revisaingast once

every five (5) years will be undertaken with the expectation that every community will be aware of en
management, conservation and efficiency measures and requirements in all sectors. The DOE/MLME sh:e
the responsible authorityinformation provision on RE, EE and EA and shall be monitored by the NERC to
evaluate the impacts and make appropriate revision of the information program to achieve the targets.
Ministry of Information, NERC and the RREA shall also have és\poritayt ilthe information provision
program. Policy regulations shall be promulgated tqwaxisidhe information on RE, EE andhe

DOE shall set up public information sessions for the generappmbtie arfdrmation to taggetips

about supposabvailable anoheasures for raising public awareness and acceptance. Identify and promote
funding assistance programs for the public to undéiEdad¥ projects

Develop anichplemergustainable renewable energy market@rprapiaimmeand @courage research
develoment in renewable energy

The DOE shall undertakarination, advocacy and awareness raising measures fofdREeped{gaErs
and the general pubticnderstand the nexus between renewable energsgureffierency and energy
access

The DOE shall be responsible to publish and make adequate information available on supporting measure
using renewable energy sources in electricity as well as the, sestseapfitsystems using RE in rural

areas to all relevant actors (consumers, builders, installers, architects, rural developers, financial institution
suppliers of relevant equi pment, including NGO’
men and women, regi@nd local actors in designing and managing the information program.

There is currenthael of local new skills and human resources in the endfgytisectorseveral years of
conflicts, the stock of Liberian techniciamsgarekrs trained or graduated in the energy/electricity sector
have drastically decreastzhsures and strategies must be put in place by responsiblesdutiatiopies (

for preparing the replacement of staff who will retire soon from LEG/estiieini& inrhuman capital
developmefdr the power sector should bettakeramongst top prioritidsberian  universities  and
technical institutesabtesign appropriate academic prograirsirengthen the University of liibtdr&a

sector oflectrical engineering. Exchange with foreign universities and scholarshipsh&olr Iséidents
immediate good alternative together withtlnaogyy staéixchange programthvioreign electric utilities.
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Considering thappaopriation and ovemép of skills amdépacities by nationals are dowtechnical

assistance prograroensultancy services contracts (technical andutksg)nde not emphasize enough

the aspect ofkillstransferThe GOL shalitroduce appropriate clauses imduagreements, technical
assistance programs and consultancy service con
transfer skills dknowledge to local persofiogmplement this measure, the GOL shall requirgutbat o

and outcorsamust be meaahte through agreed indicatoreamoheratnshalbe performance based.

Appropriatastitutional capacitg®ll be built includempowenent ok nt r epr eneur s and
responsible bodisgch as local cooperatieeglectricityiocal electricity sales agentsaetc.expected
access and efficiencies results skaiybted arlrsued.

13.3.2 Certification of Installers for RE Equipment

With eference to the existing national legislations concerning certificasi@mtonuedification schemes

and standard®r installers of RE equipment mentioned in section 9.2.1 above, the National Electricit
Regulatory Commission or its equivadIiEdt ME shall give appropriate licenses, certificattomitgnd

for instédrs of smadktale biomass boilers and stoves, solar photovoltaic and solar thermal systems in
accordanceiththe above corresponding tabulated targets on a yandthagjshe licensing ofgnihi

and stand aloBd Gsystems providelrsformation on these certification and licensing schemes shall be made
public for competitive and transparent process.

Transparency in managing concessions awards, tariffs computations and operator remuneration mus
translated into the regulatory faknewd in the text of applicable laws. Delegating generation to the private
sector under appropriate rules and monitoring systems is one of these measures

14.0 ELECTRICITY INFRASTRUCTURE DEVELOPMENT

Based on the current situation and already existifug laglaargets, projects on electricity infrastructure
development shall be undertaken through the relevamchctionprivate sectondependent power

producers (IPPgublic corporations, N®Osng, Agriculture and other ConcesdlamaRBartners, etc.,

in accordance with the NRERRRP-SE4AIl AA and the RREA released Rural Electrification Master Plan
approved by the GOL. These action plans and targets shall be appropriately updated and revised periodi
The plans for the Cross Bdrdeject and the CLSG ECOWAS WAPP Transmission Line project will be
vigorously pursyatd provisiongthin the CLSG ECOWAS Treaty egspéstivagreements and plans

shalbe undertaken and the respective legislations on cross bordeaddewsitidity implemented. Targets

and capacities for interconnection and appropriate standards with neighbouring countries shall be plannec
implemented accordingly.

In this process of infrastructure development, algiREs,noiirids and otheowwer production operations

in the proximity of the CLSG transmission lines shall be required to comply with the standards that en
integrating the targeted amount of renewable electricity sources and insuring security of the system. There
be expdted approval and licensing process for all interconnections to the CLSG-{inds fach affini

grids, and other power production operations that meet the standards.

Coordination between grid BTGnfrastructure and other administrative planning procedures shall be
regulated and tlapprovaprocessegulated and expedited by the NERCh includgsoviding the

necessary information on dbgigrecise timetable for processing their rexjugsgsdval and an indicative
timetable for their grid connection. The priority connection and transmission rights and capacities shall be
to new installations producing electricity from renewable energittsapmepriate cost sharings tariff
andwheeling agreements put in place.

141 REGULATION FOR GRID CONNECTED RE

Mitigate high costs: In Liberia, thpresentaverage household tdfiff the Monrovia LEC gdd)
USB052/kWh.The informdln d e pendent Power Pr odneporethahe cdost6fPs ) "
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operating small individual diesel/gasoline generatorkigherarah their tariffs aeen higher than the
LEC tariff. It is therefore planned to mitigate the Imdldewsta@ moreeasonable tariff structure for both
the LEC and for IPPs.

The national grids expansion program and the access plan forecasts and trajectories must be executed in s
way as to meet the ECOWAS energy policies. The grids widblendssessdems resolved to ensure that

those circuits to be developed agddagpansions are adequate to carry their expected loads under various
operational conditions, and ensure that voltage drop and technical losses are within Acigmtabe limits.
technical design involving load flows, short circuit analysis, and reliability investigations shall be required
would have to confirm the adequacy of the expansion program. Studies and development/master plans
donors intend to supplooutd cover this aspect.

Coherence between the grid expansion program and the access piathtoREARERAP-SE4AIl is

to be strengthenedhe LEC capacities are insufficient to install connections required by the targets of the
access plan announced by the Government and embedtREARMNEEAFSE4Alset of goal&eeping

the ratesf newconnections at appmete\ 25000 connectioper year for the next decade to cope with the
targets to achieve 70% and @dd#ccess in urban and rural areas reslyegtijuires adequate resources
Deployment of a strategy and corresponding means dmassettion forecasts is a .nhE&E hasot

perform detailed analysis of the resoeecksincludingequipment, staff and corresponding investments and
working capital. Enlarging the customer basis is one of thesgogrsaigitéinterest of private investors in

the gearation segmerittbe sector.

14,2 REGULATION FOR RURAL ELECTRIFICATION

The RREA Act has mandated the RREA to be responsible for rural electrification and the LEC is curre
concentrating its actions and activitiagtiessinmai nl vy
other regions (rural) are very limited. The RREA should therefore be mandated to take charge of the cross &
rural electrification project in progidsg the RREA the authority to organize IPPs in the rural communities
served by thisopect. The Cross Border power supply project is already supplying power and there is urge
need to empower the RREA to engage with the local communitiesfftaladavehderprises and power
distribution, management and maintenance capacitpilotipiiggams for the promotion of grid extension,
minigrids or dispersstdnealonesystems management taking into accqumojdbidccess targets legal
frameworks and obligationrural electrification.

It shall be a policy thatltEC wille responsible for the CLSG interconnectioanutdfexipolicgquire

that LEC has the authority and the resources to operate in the regions where the WAPP transmission line
located to effegheeling agreements with IHES.ishereforéornally in charge of developing and operating

the electric system/network out of Monrovia area in the framework -GfLHE WaxRRissibnes

networkwhile the migrids and effrid systermaperators aresponsible for their respective operatasal a

within their license

TheLEC statutory role, functions, scope of tasks and respaislliltiegeadjusted dixéd at the
higheslevelc | ear | vy doarftrywide resgonsibiiti€s’asthey relate to IPPs, RREA and other players
inthe power sector of Litsdrad operate line with the new refoirhs. laws, bills and decrees ruling the

LEC and its role and actiatiafi benalysed and revised. drbesbordempower supply project is already
supplying power ghdreforehtelocal communitisisall be empowetteddevelopfftaker enterprises and

power distribution, management and maintenance capacity

14.3 OTHER REGULATORY AND PRIORITY RURAL ELECTRIFICATION

14.3.1 Civil Society Engagement

Civil society partnerships und&tRE&ARvill aim to empower Libegiiszendo hold government, utilities
and power pools accountable. Interventions will be designed to assist Civil Society Organizations (CSOSs)
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constituency support and enadarag activism and participatigpoween CSOs to condamiversector

oversighand advocate forplementation of transparent and ealéetnleitpolicy; and establish networks

and platforms for greadecess to electricitgooperation armblidarity between CSOs. &icikety
representation will be diverse and inclusive, with extra care to empower highly ncargmalidtelsand
underserved welectricitfwomen, youth, the poor, the elderly, ethnic or geographically based minorities, anc
the disableahd hospitals anhid3 to benefit from the reform process.

14.3.2 Gender Mainstreaming in the Energy Sector

As a part of the NREAP the GOL will encourage eomonsteatioof innovative, gender sensitide

alternative framewanrid support programs on gender mainstteamdrigwith rural electrification in areas

that are not likely to be connected to the grid in the foreseeable future including a program for mas:
deployment of solar systems for homes, clinics anditeel@0ls.shall asssbuilding the capacity of

energy related ministries and departments to consider the challenges and needs women face concerning e
use and access. Technical assistance can focus on developing clear and-etat®it gealdeand

objectives withtheframework of gender mainstreamingeinetigy sectoWomen are not only valuable
domestic and commercial consumers who have demonstrated a tendency to pay their energy bills on time;
are also energy entrepreneurs who can help broadeh iiedese energy technologies. Women are social
advocates who can raise community awareness abaataterkrgpportunities and give attention to the
unique challenges women and marginalized communities (such as the disabled) face in access to ene
Women are capable technicians and managers who bring enormous value to the energy industry. Worr
energy choices can be different from those of men, and the social and economic benefits of increased er
access may be different for women compamdrtahisecontext, Liberia will continue to cooperate with the
ECOWAS Program on Gender Mainstreaming in Energy Ace8&NEGE@EEUREEE and, specifically,
with the implementation oFthea mewor k Acti on Pl an on ‘ Wcmgegen'
Access in the Mano River Union.(MRU)

s Ec

144 ELECTRICITY NETWORK OPERATION

The transmission and distribution of electricity from renewable energyosbampesrdateed by
transmission and distiinusiystem operataaadpriority or guarantematesss providedihe GOL shall

adoptlear legislation that defines the procedure for granting permission to link production plants to the pt
network.

The GOL through the RREA shall develop a study on the impact of incorporation ¢fRiEStatilitg)grid

and ¢ ensurghat RE generation is encourdgedsOL shdlirtheconduct net metering and tariff reviews

and introduce appropriate mechanisms for net metering and standards to encourage the developmer
renewable energy

With the lwkdrop of thdi | | enni um Ch aMCQES$yZ=7 CroirIploircart i “o@d mp g ct
the eventual expiration of the current MHI Management ContraetG@ &l appropriatedgtructure

the LEC along the spirit and intent of tB@f hi&lectricity Law which effectively changes the LEC previous
mandate as a government utility company with the nationwide exclusive authority over electric power operz
and transactien

14.5 INITIAL MINI-GRIDS PROJECT PIPELINE

The following projects viretbe pipeline prior tortdeentEbola Virus Disease outbreak, which need to be
reactivated because of thgirvaluewithin the contexitlt NREARarget, stand alone and smadiium
scale projects.
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14.5.1 Proposed Rural Municipal Mini-Grid Projects

The followimaneteeliL9 projects arearmarked as the initial prioritynmuigtidspipelindocommence the
Rural MiniGridsRolloutDevelopment Progrémat coulde run as Mi@Girids under Private Selfts
transactions system. Some of phejgets have potential hydroelectric resources within their pobdaimity
energy potential that coulddweloped as either #mywiro Ased,or assolar P\Battery System toybrid
hydresolar application systefifee management structure neesl studied for the options of either local
cooperative obmbined integional migrid scheme to enhapogiectommercialjtgconomics of scale
and management capacity advanc&eethe map below.

BarclayvilleMinigrid for the city power;

BellefanatMinigrid for the city power;

Bopolu-Minigrid for the city power,;

BuchananMinigrid for the city power and Municipal Water Supply;
Cestus-Minigrid for the city power;

Fish Town-Minigrid for the city power;

Foya—Minigrid for theity power and Municipal Water Supply;
Ganta-Minigrid for the city power;

GbarngaMinigrid for the city power and Municipal Water Supply;
Greenville Minigrid for the city power;

Harper Minigrid for the city power;

Kakata-Minigrid for thetgipower and Municipal Water Supply;
Kolahur-Minigrid for city power

Roberts SpetMinigrid for the city and Municipal Water System;
SaniquellieMinigrid for the City and the Municipal Water System;
Tapita-Minigrid for the city power and Malnifgter Supply;
Vonjama Offgrid for the City and the Municipal Water Project
ZorzorMinigrid for the city

ZwedryMinigrid for the city power and Municipal Water Supply

Development of these-grids should begin witlassessment tifeavailale local RE resources base to
determine the appropriate techn&egythe Map Below of Propose® tisiLocations.
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Map of Proposed MiniGrids Locations
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14.5.2 The Small-Scale Solar Lighting Projects - Stand Alone Projects

Street and Traffic Control and Schools Solar Lighting

Solar street lighting has been successfully demonstrated in Liberia @otar&edevéihting and solar
powered traffic control lights on major junctions of the streets).dt Nesads@mbeen demonstrated that
police substation depots can effectively utilize solar lighting systemsh&nNiR&EA#@vincludes as a first
impact priority progrdime installation of solar lights at selected target points as @ontpenent
implementationtioé following proposed and ongoing roads and constructand@pgsified sites

Solar PV Lighting for MVTC School Comgplasatboms, streets affide;

RedljhtGbarnga (OPRC Lot 3Bupport for solar PV for traffic lights at selected junctions and
checkpoints and warning signs;

Gbarng&antaGuineaBorder (OPRC LOT #Zupport for solar PV for traffic lights at selected
junctions, border pokeckpoints and warning signs;

Gantarekepa Road ProjectSupport for solar PV for traffic lights at selected junctions and
checkpoints and warning signs;

FreepofRedlight (Somalia driveSupport for solar PV for traffic lights at selected jumttions a
checkpoints and warning signs;

New Caldwell BridgBA support for solar PV for traffic lights at bridge crossing checkpoints and
warning signs;

Police Academy Redslupport for solar PV for traffic lights at selected junctions and checkpoints and
waning signs;

SheffleiMarshall Roadsupport for solar PV for traffic lights at selected junctions and checkpoints
and warning signs;

Fish TanHarper Road Phase- Bupport for solar PV for traffic lights at selected junctions and
checkpoints and warsiggs;

Kolahuvahun RoadSupport for solar PV for traffic lights at selected junctions and checkpoints and
warning signs;

GbarngdMendicorm@.ot #1 Gbarng#&ornea)- Support for solar PV for traffic lights at selected
junctions and checkpoints aming signs;

GbarngdMendicorma (L#2— Kornealendicorma)Support for solar PV for traffic lights at selected
junctions and checkpoints and warning signs;

KakatéBong Mines Support for solar PV for traffic lights at selected junctions and ahneckpoin
warning signs;

Sinkor Streets & Avendu8apport for solar PV for traffic lights at selected junctions and checkpoints
and warning signs.

AB Tolbert/Weaver Stre@upport for solar PV for street lights and for traffic lights at selected
junctionand checkpoints and warning signs.

Clara Town RoadSupport for solar PV for street lights, traffic lights at selected junctions and
checkpoints and warning signs.

Main Du Port Roadsupport for solar PV for street lights, traffic lights at selemsdajuh
checkpoints and warning signs.
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Solar Lighting for Immigration Border Posts and Police Deports

Solar Lighting for Immigration Border Posts and Police Deports across the Country. This is estimated at abc
border posts and at least3@police deports across the country.

15.0 RENEWABLE ENERGY APPLICATIONS FOR DOMESTIC USES

151  IMPROVED COOKING STOVES

In orderto encourage the use of Improved Cooking Stoves that meet standards, first of all, studies will
undertaken to adopt a standairdgorved cooking stoves, and capacity building program will be supported to
help stove producers improve the production techniques andbpemisddsasures for the promotion of
efficientookstoves will be instituted and training materialzr@gbried/ disseminated to stove producers

this shall include conducting market assessment for -skese<daolorder to check the viability of market
expansion and the implications for hous@helsis. measures will be specified and implemented in
coordination with the West African Clean Cooking Alliance (WACCA), the ECOWAS Initiative for s
sustainable, affordable and clean cooking.

15.2  EFFICIENT CHARCOAL PRODUCTION

The organization of the fuel wood and charcoal induitegaloes not fitithe the environmental and
modern energy development challrereshough the charcoal produddiesportation and utilization is a
large industry employing providing incoméetts of thousands in the various points of tH&iaiaiss
fuelscortribute by more thabfoto the cooking and water heating energy ssonhietis a threab the
environment and hedhbnsitization campaigns must be planned in order to inform arel \edimate th
actors of the sectér.gudy on the consequenaieswitching from the use of biomass energy to modern
energy that the SE4ALL goals wiltalitibrang to tipepulatiowill be conducted Improved efficient
charcoal production technologies will be introduced and studies including cagddastybdddisicewil

The use of biomass fuels (fuel wood and charcoal) is not efficient. The current production techniques an
end users practices are not optimized. Local w0
Pots” are not deiofprojedtsevii be.orgabiaech girramncegdrasd laanched in order to develop

the use of efficient kiln technologies for the production of charcoal. The same shall be implemented for
development, promotion and utilization of improved stoves qyTéredRasestry Development Authority

(FDA) shall allocate resources and pursue information actions for sensitization of actors of the char
production industry including the National Charcoal Production Association (NCPA) on the aspects of fi
managment and the use of more efficient charcoal production techniques as a conservation and EE meas
FDAshdl also introduce fast growing firewood plantations for energy purposes.

USE OF MODERN FUEL ALTERNATIVES FOR COOKING

Moderrfuelalternatives fooaking such as electritiBG biogas, solar cooksinall be encouraged and
vigorouslpromoted ncl udi ng campaigns and educat i,am, fina
commercial outletghictwill be undertakienmeet the targets ofSE4ALL for Liberia.

15.2.1 Bio-fuels—Sustainability Criteria and Verification of Compliance

At present, there isiekl of strategy for replacement of biomass fuels by mod@&inkmsrgy. and
charcoal industries are currently providires anigdévenues to many people. The GOL stratesyices
onBicfues shall be undertaken wigihaato meet the projected targets of this NREAPhandge the
transition towards the aBmodern energy. Information and other incerititiesiaeshdl be providddr
the actoresho will undertaieeconversioof their current energy production fachidsdisesas long as
the production and use of biomass energy will decrease.
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TheGOL will undertake ttovile incentives for the utlizafinational Hiels andto develop process to
identify the national authority/body that is responsible for monitoring the comiplinet witlthe
sustainability criterial dor certificationbiéfues. Moreover, the GOL puill/ide ifiormation on thend
areas that can be umtthe productiorbaffues.

The agriculture sector and environmental management laws of Liberia will be taken into consideratio
compliance with good ®groronmental pliaes and other crassnpliancequirements

16.0 CAPACITY BUILDING OF TECHNICAL STAFF FOR RE IN ELECTRICITY

There are delays in preparing the next generation of hydropower projects located in the various river basi
the countrgespite large hydropower resourbesGOshall make all effoasatcelerate the studies for the

Mia Reservoir projeicttended taltimately increase the generation capacity &bthmissioned b

Coffee power stafithe EU has submitted ToR for the reconnaissance stufifl@avadit@mprehensive

feasibility study to the MLavit has pledgfaancdorboth of them.

MLME and the D@Hincorporateldropowespecialist in their staff, given the increasing importance of this
sector for the near future.

The MLME and specifithly DOE are the responsible entities faandgement of the energy sector;
however they are lacking adequate human resources. The RREA is imive¢deinpewer Capacity

The RREA needs to recruit addiéiomaicainanpowesuch agngineer® develop a techihidepartment.

It is therefore a plarceonmissioadiagnatic studyof the current human resources and for determining the
needs in line with responsibilities andftdskdDOE and NEThestudywillalso encompass diagnosis of

logistic means (office space, office equipment, integrated computerized system, vehicles) as well as tra
courses and programs.

The studynust be performed by an independent external specialized firm. Funding may be obtained witl
donorssupportedechnical Assistance programs.

16.1  FINANCIAL SUPPORT FOR INVESTMENT

Local banks are reluctant to allow lorityritetns to private operaldms.banking industrglsbe required
to observe good practices and exercise strict govearaigsingralit applications. It shall be a policy
measure of the GOLdans$ and financing facilities by banks and the [RBEde guarantees for loans to
be extended according to the merits of the projects established through impartial due diligence.

Presentlgrivatesector participation is limited and there are few potential private investors and operators for tl
energy sector. Potential investors and operators in the energy sector lack information and experience. Ser
and information workshspall beorganizedhrough GOL and donor sugporpresenting business
opportunities offered by the energy sector development. Workshops and seminars should be jointly orgat
with the participation of the MLME, the local banks, the businessaassdgatimmor organizations

The information on possible projects remains confidential or limited to a restricted number of actors. Reliabi
information is often uncertain. The Government/Authorities should maintain transparency and equity fol
informtion relating éoergy and powepjects which may be of interest for private investors.

The RREA is embarked on developimglEnBrgyMasterPlan andthe validation process @nallire that

the NREAP and the RREA Rural Energy Master Plan are alignetherith @daah sectoral development

master plan is a prerequisite for the establishment of a credible list of projects and business opportunities
developmenttbiemaste plan is a present priority for the RREA.
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16.2 REGIONAL COOPERATION, INTEGRATION AND CONFERENCES SUPPORT

In order to ensweordination with regional andintberational energy agentibsyia museaffirmts

membership to regional organizatenSOL shahsure that the appropiatal Persons are designated

for attending to eashthem(WAPP, other National Electric Utilities in neighbouring ECQWikS

programs, ejcThe appropriate qualified persons shall be carefullpssgpecesiand nominateattend

and participate suchmeetings and sessiassglegates frometiGovernment (e.g. MLME, DOE, LEC, and
MOFDP, and others), and shall be timely funded (including provision for such expensdsrin the budget
exchanging drsharing experiences and popbcieging back the best added value from sucls amekting
develoimgsynergies for the creation of a regional electricity market

Donorsshall bestronglyencouraed by the governmernb suppontegional integration in gbever sector

providing financial support and technical assistance alBuwelhrasources for the organization of
meetings, workshops and the establishment of regional psticieegiaad The African Urbh i€

curently piloting the PIDA (Plan for Development of Infrastructure in Africa) assisting member countrie:
preparand promote regional projects.

16.3 SUPPORTING THE NREAP-NEEAP-SE4ALL INITIATIVE IN LIBERIA

TheGOL is seeking support from inyekiomy ageres andriendly nations for the resuscitation of the
powersector as well as to boost investments and straighten local businesses that are relying on private po
provisions. In addition to efforts the GOL and friendly governments are providing through which parts of Mot
are currently benefiting from powosxdded by the LEC through USAID, Japan, Norway and the GOL power
project, the G@hd MLME officeresed to be fulpnversantthithe facilities, funding tools and opportunities
specifically put in place for supporting thethgéseofsthdREAMNEEAPSE4ALL initiativd hisnclués

the need for thoroagiguai@incewith the terms and procedures for the utilitagidollofving:

The 400M€  glending facility adted by the European Commission #mel desorted Technical
AssistancEacility of @4 € .

Other donoted initiatives like the SEFA (Sustainable Energy Fund for Africa by the African Developme
Bankjand many others are available.

Power Africa (PA) has the objective of electric power generation suppordiriiasivppdricior

utility and energy sector reforms to pave the way for investments and growth, including the initiative fo
to triggerthe support of a wide rapige).S. Government (USG) tools for investments in the energy
sector ranging from poliwy r@gulatory best practices, fegsibility support and capacity building

and longerm financing such as insurance, guarantees, credit enhancements and technical assistance
help partners expand generation capacity and access, committingpkt.& @veu@7 billion for

Africa over the next five (5) years.

U.S.Agency for International Development (H&A\HDhds tprovide $285 million in technical
assistance, grants and risk mitigation to advance private sector energy transactions and help governm
adopt and implement the policy, regulatory, and other reforms necessary to attract private sec
investment in taeergy and power sectors.

The Overseas Private Investment Corporatiohg§pi3 to expeng to $1.5 billion in financing
and insurance to energy projects$abkaban Africa.

The U.S. Expémport Bank (x) will make available up to $5 billion in support of U.S. exports for the
development of power projects acreSalsaan Africa.
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The Millennium Challenge Corporation (MCC) will invest up to $1 billion irsystéras {hoowegh

its country compacts to increase access and the reliability and sustainability of electricity supply thro
investments in energy infrastructure, policy and regulatory reforms and institutional.capacity build
Already, as mentioned apthe MCC and GOL have signed the agreement for the grant of $257 million
Compact.

TheOPIC and the U.S. Trade and Development Agency (USTDA) will provide up to $20 million in pro
preparation, feasibility and technical assistance grants to develop renewable energy projects. Th
efforts will be coordinated through the Afrisa CleaEnergy Finance InitiativeACEF) and

supported by the recently launched Mffica Clean Energy Development and Finance Center
(CEDFC) itohannesburg, South Africa.

The U.S. African Development Foundation (USADF) will launch a-G2idgitlengyO&fhallenge to
provide grants of up to $100,000 to-@ivizash and operated enterprises to develop or expand the use
of proven technologies fayrioffelectricity benefitting rural and marginal populations.

EnDev/GIZ is working in the figieneiable energy technofggram in Liberim briefthe
EnDev/GIZ led by its local Director Harttiech Euler is making efforts tSadevemyghdiarket
promotion, training, innovation, planning, distributioelawid psallatioffridges and freezers for
the cold chain in healte ready fdnstallation (delivery, women)f@andchools; sevesalar
installationare ready for thealth sectofhe following have also been inssall@dinstallations in
the health and iresegly in the school sesmall and medium sized solar home syieEsS,
picePV light systenasd operation ofranning hotline for service and rBpairegular training
workshops and seminars at University, VocationaS@haioingThey énergy audifor larger
systemsand work on migrid development, school systemsldarntig and larger commercial
installatiorfecusing the private sector

These initiatives and tools are specifically designed in litlereat®) guals of SEALL. Liberia is fully
eligible. Utilization i s Iitshalee thehpkan of thesGOb as a griorityf i r
to appoint an experienced person permanently sited at the MLME oofii¢HE spsetiimbdon these

fundig failities and their procedures

Financial support can be classified in various ways. Exafimaesiarsupport for investment, capital
grants, low interest loans, tax exemptions or reductions, t@x fefliddgsender schemes, renewable

energy obligations, feedariffs, feed premiums, voluntary schemieso cretdj loansand production
sharingThe government shall undertake to pursue some or all of these financial schemes on the case by c
bases through a systematic anahsessment of power development projects/programs.

Two key issues that need to be agldlerssincreasing the access to electricity and reducing the cost of
electricity to customer s. This may beissichcande by €
distribution capacity and improving the quality of services. But the cost of expansion makes cost recove
difficult challenge. The cost of production may be reduced in the long run with the use of RE resources. Wi
current low capacihdamall customer base, funding expansion through the revenue collection is impossibl
even at the current high tariff Fatesicial support by donertherefore requiredorder to soften the

transition between a situation of high productiom ¢oglstariffandto enter into production of less costly
sources (likeolar P) Utilization of subsidizing tools is the recommended measure for filling the gap
accumulated during several years of electricity poverty in the sector. LEC, RREfamhttishal

therefore strongly encourage and promote projects which improve the system energy mix as it is expectec
RE resources will in the long run have lower production costs thanelastly fossil fu
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16.4  SENSITIZATION AND INFORMATION CAMPAIGNS

The GO shall suppatistainedersitizatiomnd information campaigrglaininghe benefits of renewable
energyto the public t he costs for energy services and the
reduce these costs to the consumer.

16.5 ELECTRICITY TARIFFS AND FEED-IN-TARIFFS

Electricity Tariffs

The current Liberian electricity paidf®y the general pubicthe highest in the redioa.believed that

the tariffs are high due to real productionhowstyerobservations @ thathere is an exaggerated
perception of risks from investors and private sector paiticipamay be factored into the tariff
determinatiomhere is a need for the GOL to review the current electricity tariffs being charged the public.

Feed-in Tariffs

In order to encourggivate sector participatioe of the options now becoming popular in the electric power
generation wo#idde is the use of Faeriffs (FITs)he GOL wilitrodue feedntariff(FITschemes as

well as somepiys of tariff ieg, and criteria for differentiating tariffs, fixed tariff guarantees and other
foreseeable scheneticularly in cases where investors such as mining concessions are encouraged tc
expand production beyond their internal energyfeee dse@xcess capacity into the grid.

The GOL shall make comprehensive review and analysis of the various options available for encouragemer
promotion of private sector participation in the electricity supipdypsectgstion of highbysgrospective

investors, operators or developers could result in biased financial evaluation of projects that could event
factor into offering prohibitive.t@rdfssparency in managing concessions awards, tariffs computations and
operator remuaéon must be translated into the regulatory framework and in the text of applicable laws
Delegating generation to the private sector under appropriate rules and monitoring systems is one of tt
measurediransparent analysis of costs andrariftherefordoe conducted in order to determine the true

and fair price of electric energy in Liberia. Such arslaalalgsighe basis and ghemotion tool for

capturing the interest of the private sector.

The enabling environment for institutiop@yatesector participatiomthe energy/electricity sectathand
experiencm Liberia is lacking or relativelyG@lshall pursue opportunities for eng&gimgtenPublic
Partnership (PPP) strustanel the regulatidios such opportunitieall beut in place.elevant laws and
regulations as well as models for concession conted@saguéfements, tariff adjustment rules and
tendering/award procedwtesl beupdatedfinalized and enforcddhe National Electricity Regulatory
Comrissiorwhich has already beesatedhs part of the 2015 Electricity Law of ¢libkthiagiven the
enforcement powers needed toteging wittlectricity transactipnscess

16.6 TENDERING:

There are no recent projectsprintitesectorparticipatiowhich could serve as a model/demonstration for
officials to be conversant with the procedures and practices reeuinedefaisiiiishas caused the lack

of experience and practice PPP’ s i n ThehGOL shalleas sporpasstieabld develop the

rules procedures and organization for tendering GOL and donor supported power sector development proj
andthe procedure for approval of-ifetediffs as discussed later in this docidiimienghall include using

tendering pcedure to determine the level afveedf or feedpremium that will ped to the investor.

The tender would request investors to state the price/lkWh at which they would develop a particular projec
will grant the project and aifeadf to the investor offering the lowest price. In this way the size of the feed
intariff would be linked to the tendering process of a particular project and not defined in advance by
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governmefitis necessary to ngse selected transactions (thioish are in the current pipeline) as training
onthejob opportunities for government officiatso@micfinancial, engineering, procurement and legal
aspects.) with the support of consultamt$echnical Assistaiaciityoffered by the E” wdl as other

initiatives (SEWt SREP, GEF, IFGrepossibleesourcesvhich shall be pursued to develop the GOL own
Support Transactions Advisory Services in Litieri&OL may want to consider the possibility of using the
tendering procedure to deter the level of feethriff or feeid-premium that will be paid to the investor. That is, the
tender would request investors to state the price/lkWh at which they would develop a particular project and will grar
project and a femtariff to #ninvestor offering the lowest price. In this way the sizeioftainiéf feealild be linked to

the tendering process of a particular project and not defined in advance by the government.

TheGovernmelig committe enforce, implement and noglegational the laws and measures which are
well defined and described in the National Enefy.iBelidprreassuring private investodsall players

in the power sectiororderto close the gapappropriate feasibility studies aneesowimidinkage®f

plamed projectsew generation, tsamissionand distribution projestiall bdisted based on the obvious
priorities aseeded to satisfy the future demahid list shall be developed and prioritized through the
process ahe ingstmenprospectus development for the power sector olténeea. projects for the
development of the Liberian electric/energyshgditeentechnically and s@&gonomically evaluated in
compliance with good practices respecting the requimersigaists and procedures of donors who may
further finance these projects. The NNEEXPSE4AIl action agenda is intended to serve as the
consolidated development master plan for the sector providing a credible list tf whachiyt@peojec
eligiblefordurdi ng by the donor’s community.

1.1 MANAGEMENT OF RURAL ELECTRIFICATION

LEC is currently concentrating its actions and
parts of the country (rural areas) are very limitesssTherder rural electrification as well as the CLSG
interconnection projects is in progress. The GOL shall require that LEC has the authority and the resourc
operate in the regions where these cross border projects are located. The G@lash&lCdsritnmally

in charge of developing and operating the electric system/network out of Monrovia area. In this reg
adjustment of LEC statutory role, function scope of tasks and responsibilities shall be fixed at the highest
(LEC Countwyde responsibilities) The GOL shall in this regard undertake aareligsodnde laws,

bills and decrees ruling the LEC's role and act
crossborder power supply project is already supplying power in this connection, the GOL shall, under the ov
Master Plan for Power Development, empower the local communitigfétakelegatepprises and power
distribution, management and mainteapacéy. Other management schemes, systems and dtions will
pursued includinticensing of local electricity cooperatives, regigridsmofijrid power supply and stand

alone schemeswer distribution mechanisms.

There is presentiglifficient consideration of the hydropowerssectoired fibre long terrdevelopment

of power in Libefzata and information on the river basins (hydrology, land use, environmpews issues
generation potentials and feasibilijyaretotdaed and should bepdated accordingttam day’' s g oo
practices anéchnology requiremeRiger basins other than theaSt Rver (St John, Maawd others

rivery must bsurvegd and studiddr identifying sitesldaasible hydropower projSeth studies might

be linked to the establishment dfatimnal Development MasteriPlander to prioritize the projects and
establish projections regarding the resources they will mobilize from the Government itself and from donor:
possilyl Privag Sector Participants.

This action plan inchutiee development ofitically requiréihancial Support Schelf&SsYor Rural
ElectrificatidProgras Thesd=SSsmustproject funding scherased on the specific project types and the

set of FSS applicable will be decided by the GOL. FSS optiomsladdiableot limited: subsidies;

capital grantgpw interest loartsx exemtion or reductjaax refundgax holidaysmport/exgt duty
exemptiongechnical assistantaining sponsorshigis.and these support schemes wilabaged by the

RREA to benefit both gowent owned and the IPPs involved in RE or hybrid electricity production systems
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and other power sector etlunzdind manager@dpacity building suppaitiding business and managerial
advisory servical$ dependent on the givejegir

1.2 SPECIFIC MEASURES FOR THE PROMOTION OF EFFICIENT COOK-STOVES

The DOEBNd the RREA are committed to initiate themphefficient cesthves, including improvements
in the <currentPogdpuilmrliybeursiead, “aGddeokiogtachriologgn o f
equipment and introduction of conservation measures. This forogxkampigtlude:

Information campaigns on clean and efficiestov@&sotargeting different needs for rural and urban
areas as well as men and women

Using modern fuel alternatives for cidk@adpiogasethanglsolar cookersvens, electric stove,
heaters, elshall be promoted through either tax incentives, or direct promotional programs and suppo
of institutions undertaking the sensitization and distribution schemes.

The Fuel Switching programs will be in line with the aboveotatrefstesbligationargéts pe

year which will be planned in details to specify per fuel or+teéHa@egiricityetc to meet the

annual trajectories for the p20ibd to 2030.

Biomass has an important role as primanfararglinin rural and periban aessin Liberia and

will continue to do so for the foreseeableTheu@OL shall provide suppomidiosdbstitution
awareness prograwtsich are seen tovay seriously awdlprioritizéhem throughtensiveupport

for achieving the SE4Aletargnd objectivésocal groups such as the Charcoal Industry Association,
etc.willbe encouragedengagén conservation and efficiency action plans.

1.1 BIOMASS USE (FORESTRY RESIDUES, MUNICIPAL WASTE, AGRICULTURAL
WASTE)

The National Renewable Energy Laboratory (NREL) in 2009 conducted an Assessment of Biomass in Libel
USAID under the Liberia Energy Assistance Program (LEAP). The fiNBRgstudythiadicate that a

variety dfiomass resources exiktbarian large quantitemor e t han enough to cove
electricity consumptionapproximatel9GWh and oil consumptiorapgfroximatel206 daf with
opportunities for expangorelectric power generation using biomass techfinddgizsd production and

use of biomass resources as substitute foadesssiuels offers many smmoomic and environmental

benefits for Liberia including energy security, investment opportunities, job creation, rural developm
decreased greenbelwgas (GHG) emissions, waste utilization, and erosion control. However, if hot manage
properly, biomass resource development could have negative impacts, particularly to the environment.

The GOL shall encourage and support the hismasihased reneble electric power generation
technologies including biodiesel, solid biomass fuel generation and programs for production of biomass fiel
for energy uses. The GOL shall also undertake or support studies in detailsdoiessassnieand
ernvironmental implicatiandimpact of biomass resources development in order to guide appropriate national
policies and measures.

Table 3 belowpresents the potential and existing biomasserdsse for fower and biiesel
generation capacifiesiberia.
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TABLE 33: BIO-POWER AND BIO-FUELS FROM EXISTING AND POTENTIAL BIOMASS RESOURCES IN

LIBERIA
EXISTING RESOURCES POTENTIAL RESOURCES

Bio- Bio- Bio-

Power Power Power

From From From Bio-Power

Food Cash Cash From Cash

Crops Crops Forest Crop

Residues | Residues* | Residues Biodiesel** | Ethanol*** | Residues****
COUNTY | (GWhlyr) | (GWhlyr) | (GWhlyr) | Rank | (dam3/yr) | (dam3/yr) (GWhlyr) | Rank

Bomi 1.4 25.1 0 11 152 94 1,660 6
Bong 32.6 105.5 0.04 3 499 308 5,435 1
Grand
Bassa 8.2 66.2 0.15 5 318 196 3,465 3
Grand Cap
Mount 1.6 32.5 0.15 10 147 91 1,604 8
Grand
Gedeh 6.4 9.8 3.88 12 21 13 231 14
Grand Kru 1.8 55 1.15 15 93 57 1,012 9
Lofa 18.9 46.9 0.88 6 287 177 3,121 4
Margibi 8.8 114.7 0 4 148 92 1,614 7
Maryland 8.8 32.2 0.24 8 73 45 793 10
Montserrad 35.8 184.9 0 2 0 0 0 15
Nimba 45.6 313.3 1.76 1 461 286 5,053 2
River Cess 2.1 8.5 2.88 14 57 35 620 11
Sinoe 5.1 32.1 0.97 9 27 17 292 12
River Gee 3.9 12 2.19 13 24 15 261 13
Gbarpolu 7.4 40.5 0.98 7 162 100 1,764 5

1 dry tonne of biomass = 1.5 MWh of electdfiy €2ficiency); * The total doesn't add up to total for the wh
The analysis by county excludes residues from replanting. There would be differetepentinglcatesal tree
stock conditions; * Includes palm and coeosingdil0% of available cropland for oil palm and 10% for cocotl
Using 10% of available cropland for sugarcane; **** Includes oil palm, coconut, and sugdntpBe%esfdues
available croplaridd% for each crop.
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2.0 ARTICULATION WITH REGIONAL INITIATIVES

The ECOWAS region has a seriegaihgregional initiatives on the field of renewatds évlbrgy

1. The ECOWAS White Paper on a R&mbowalfor Increasing Access to Energy Servicédrimareri
and Rural Areas by 2015;

Establishment of ECREEE;

Adoption of the ECOWAS Renewable Energy Policy (EREP) with targets for 2020 and 2030;
The ECOWAS Small Scale Hydrdpmgesam

The ECOWASI8oThermal Program

The ECOWAS Rioergy Strategy Framework; and

The ECREEE Rural Electrifi¢atognam

Nookwd

A summary of these regional initiatives in renewable energy caArnexdohthis NREAP.

Besides the activities in renewable eneEfyOMAS region has also a seriega@hgmctivities in energy
access:

1. The ECOWAS White Paper on a Regional Policy for Increasing Access to EnergyUsleavices in Peri
and Rural Areas by 2015

2. The ECOWAS Revised Generation and Transmission Master Plan;

3. The WestfAca Gas Pipeline (WAGP); and

4. ECOWARural Electrification praojects

A summary of the regional initiatives on energy access canAnadolind in

Synergies between these regional initiatives and the proposed mddRiEASNill theseated.

3.0 PREPARATION OF THE NATIONAL RENEWABLE ENERGY ACTION PLAN

3.1 PROCESS FOR THE NREAP-NEEAP-SE4ALL

This National Renewable Energy Action Plan {N&&a#&R)ped in line with the SE4ALL Actionafidenda

the National Energy Efficiency Actio(NEIBAP), all of which have the objective of Liberia meeting the
ECOWAS regional targets by 2020 and 2030. To support this planning process, ECREEE and its part
provided support for national and international experts to assist Liberia. Thendlib@aasu&rit,

supported by ECREEE is Prof. Jacob S. Sandikie, working with a local counterpart team of professionals
the Department of Energy, MLME and the RREA. They were assisted by a backstopping consultant, Rc
Ritter. Af teaded, RGREHEEeappoisted & @ewvsironge backstopping team comprising i) Mr.
Leonardo Barréggmmez, ii) Ms Cornelia Schenk, and iii) Ms Andrea Jamek from the Austrian Energy Agenc
(AEA) and iv) Ms Sofia Martinez from the Spanish Institute for Ematignlindr&iaving @EpAOther

partners are also working with Liberia to support the Action Plans.

40 FOLLOW-UP ON ITS IMPLEMENTATION

In order to fulfill the quantitative and qualitative targets, portfolios of bankable projects that are consid
attrative for private investors and financial instghé&tbe developed. In addition, the required
transformations of the enabling policy environment have been proposed and assigetedaftiens
implementation of renewable energy politigglagieted in this repbine Liberia National Energy Policy
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(NEPL) contains a setaifonal goals and activities that must be revisited and a modeendlatblel
PolicyNREP) be crafted as proposed herein if Liberia is to meet the MEE3\dndrtieds.

The accompanying reports (SEAELNEEAP aAgpendix I8f this repoalculatiorBarameters for the
Scenarios for NRERXPEAFRSE4AL)Lhave all been developed to map out a comprehensive policy and
implementation strategy based tagiits and the selected accompanying techool@gieg the period

up to 2030

41 NREAP IMPLEMENTATION COORDINATION STRUCTURE

The RREA Executive Director is the designated Contact Focal Pointdiod BOB&EBsible NGREAP
activities iniberia

At the launch of tNREAMEEAFSE4ALL Action Plans implementation pleasedinatoshallbe
appointed either in the RREA or in the Ministry of Lands, Mines and Energy. Bah&Hixe genjdctd
in the process as input for ttestiment Prospectus(es).

In developing the investment mtaspea Financing Working Gsbapibe set up bringing together
Government stakeholders and financing institutions. The mandates, roles and responsibilities of institution:
stakeholdehallbe clearly and adequately defined within the instiumgonaikito implementAbion

Agenda. The issue of quality control is dantgimension that will ladsaddressed.

4.1.1 Institutional Support to the Coordination Office for Liberia

The GOL shall develop or seek support for a sustainable software platform for storage, retrieval and
sharing of i nNREAWBBAKBAAIIMplementatidirdjebts mral @l&ctification and off
grid activities including best practices and success stories TEROW@#tRmuUntries and other parts of
the world i can be replicated in other parts of Liberia

The GOL shall seek Early-Stage Project Development Support, including grant fundimg earkgtage
market study, prefeasibility stade®ther development costs in collaboration with other donors and
otherECOWAS RE agencies and programs.

Need to Establish a Delivery Unit for Liberia The Government of Liberia (GOL) does not have a Delivery Unit
focused on the Power Séunttuding the related technologies, cooking and biomass supplipobam, etc.
theneed for coordination, and continuous monitoring, evaluptiatearah the national lénelGOL

coupled withternational and donor suppitiets a prioritgreate and effectively deploy resources to create a
modern Delivery Unit in the LINREAMNEEARS E4 AL L C oGfficetbiengaginoseriols and
sustainable transactions with the privatdnseotgjunction with the LERC and RREBR.er i a’ s el e (
companwvill develop dashboartbrdailymonitoring and evaluation of all power sector projects in Liberia to
continuously assess barriers to progress on each project to recommend mitigation measures. The coordir
office will be respsible for this Unit and shailve participation apdates from the field and other policy

and regulatory authorities in the JéwbDelivery Unit sHadladequately fded by the donoesd provided

vehicles and logistical support to operate for effective services delivery.
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4.2 FOLLOW-UP ANALYSIS AND ACTIVITIES BASED ON PLANS AND
IMPLEMENTATION SCHEDULE

The NREAP is intended to outline the national structures artptheetbibivisms in terms of subsequent
analysis, reporting and monitoring arrangements for actions in thel'fRE&akctshavithout delay
support aral seek assistance for the development of the follow

uplnvestment Prospectus of the NRE&PBelerate the support and implementation process for the NREAP.

The Action Agenda already provides the strategic framework that needs to be followed towards achievin
SE4ALL targewshich are intertwined with the NREAP and NEEAPatasyeishéte will be a need for
subsequent-gepth studies and analysimany cases.(e.g. electrification plan, priesggtsulmarket
mapping)The GOL shall as a priority undertake to provide and seek support tonecdskaeythe
resourceto expeditiously and consistently move the process forward.

43  LINKTOINVESTMENT PROSPECTUS(ES)

The action plan procesbould be followed by the developmBIREfMNEEAFRSE4ALL Investment
Prospectyss) or projects pipelirmrtfoli® and promotion packagéth a view to mobilize the required
investments to implementhiee national action plahisese prospects can then be put before investors,
developers, bankers, and international donor corhmwotkrothe Investment Prospectus(es) should not

be limited to large projects buinaksstment Portfolios develompment Li beri a’s SSRE and
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APPENDIX I: SUMMARY TABLES OF POLICIES AND MEASURES

TABLE A: OVERVIEW OF REGULATORY, POLICY, ENABLING ENVIRONMENT, AND ADMINISTRATIVE

MEASURES
Start And
TargeGroup End Dates
Type of Expected And/or Existing o  of The
No.| Name of The Measure Measure* Results** Activity*** Planned | Measure
Identify obstacles related to
authorization, certification a Rural and Peri
licensing procedures applie SpeedRE Urban
Grid, MirBrids, and @ffids and other Communities
renewable energy power pl; electricity and RE
and electricity transactsor development | developers,
take the necessary steps tg Administrativ| and LERC, MLME, 2016
1| eliminate them Procedures | investments | DOE, RREA | Planned | onwards
Administrativ| Behavioral | RE Plants and
Create standardized Proceduresf | Change and | gridnetwork
proceduref®r authorization ¢ the LERC, published operators,
RE plants, including grid MLME, DOE| standards for | investors and 2016
2 | connected and off grid ones RREA reference developers Planned | onwards
Transformatio
and clearly
Set up clear legislation that| Administrativ| defined
defines the procedure for | Proceduresf | process Oftgrid, and gri
granting permission to link | theERC, including networks
production plants to the pulf MLME, DOE| capacity operators and 2016
3 | network (renewable & fossil RREA considerationy investors Planned | onwards
Investor
Ensure coordination betwec confidence an Developers
grid infrastructure approval | Harmonizatig increased entrepreneurs
4 | other administratprecedure¢ of Regulatior] investments | and investors | Planned | 20162030
A fungonal
active and
operational
TheNREAP reffirms th2015 NERC, RREA
Electricity Law of Lihesiaich LEC and DO
creates an Independéheria with
ElectricitRegulatory enforcement
CommissiorLERC; powers and | Offgrid, and gri
“Regulatrand empovgst to clear plants and
enforce thiemprovment of the Administrativ| separation of | networks
efficiency of the system anc Procedures | powers and | operators and
compliance with establishe( Independent| mandates for | investors and
benchmarks, procedures ar regulatory | theREAction | Environmental 2016
5 | standards environment| Plans evaluators Existing | onwards
Continuously review the
existing internal regulatory
framework for performance
strengths, weaknesses and
lessons learnt while recogn| Administrativ|
the implications of external | Procedures | RE Generatio
dimensions and formulate ¢ and Spatial | Capacity Rural Populatic 2016
6 | implement programs of Planning increases End Users Planned | Onwards
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TABLE A: OVERVIEW OF REGULATORY, POLICY, ENABLING ENVIRONMENT, AND ADMINISTRATIVE

MEASURES
Start And
TargeGroup End Dates
Type of Expected And/or Existing ol  of The
No.| Name of The Measure Measure* Results** Activity*** Planned | Measure
regulatory reform
Create the regulations to th
Electricity Law and Strateg)
e Highlight |
achieve the RE targethén
electricity supply mix (itlshg
clearly highlight the roles of
IPPs in the achievement of
targets)
e ldenti fy t | Regulatory | RE Generatio
to request licences toutflty | and enabling Capacity Rural Populatic 2016
7 | for grid connection environment| increases End Users Planned | Onwards
Offgrade
modern Rural and Peri
Develop a grid extension pl building urban
that considers the integratic efficiency communities
RE and the improvement of Planners ang access target{ and RE 2016
8 | electricity security. administratio| achieved developers Planned | 2030
Project
Introduce legal and regulat( Support developers,
framework for hydropower | Schemes to investors,
including environmental promote general public
protection standards and | hydropower& Development| and standards
coordinated use of water | Nexus of Hydro Mini| and regulatory
9 | resources EnergyVater| grids agencies Planned | 20162030
Enabling Project
environment | developers,
and investors,
Strengthened| general public
process and | and standards
Develop national policies to Updated investor and regulatory 2016
10| encourage mygid installatio| Regulations | confidence | agencies Planned | 2030
Revise existing National En New and
Policy of Liberia (NEPL) an approved
RE Policy comprehensiv
NEPL that
takes into
account the
transformed | National public
Policyevision energy sector| and private
RE & EE with the institutions,
Administrativ| enabling pow¢ general public
and enabling environmenta| other
11 environment| provisions stakeholders | Planned | 20162020
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TABLE B: OVERVIEW OF FINANCING POLICY MEASURES

66

Start And
Target Grouy End Dates
Type of Expected And/or Existing orf  of The
No. Name of The Measure  Measure* Results** Activity*** Planned Measure
Provide aimcentive
package such as tax
holidays for IPPs of spec Independent
capacities, duty exemptig A consistent | power
on RE equipment for incentive producers,
licensed IPPs for a specit package and | project
period of the license, to procedures developers, 2017 and
directly stimulate RE Administrativ¢ released by the and consume five (5)
12 | deployment and Financial GOL public Planned years on
Loan Investors,
guarantees, developers,
grantstechnical local mini
assistance and grids,
Implement a mechanism| Administrag | Increased technical
13 | set prices for IPPs andFinancial | Capacity trainees Planned 2016-2030
Financial Support for
Investment in Riis
includes implementation Loan Investors,
pilot projects, provision o guarantees, developers,
financial support grants, technici local mini
mechanisms (loans Financial assistance and grids,
guarantees, grants, tax | Support Increased technical
14 | incentives, etc.) Schemes Capacity trainees Planned 2016-2030
Loan Investors,
guarantees, developers,
Innovativénancing grants, technici local mini
schemes for small RES | Financial assistance and grids,
plants (e.g. solar home | Support Increased technical
15 | systems) Schemes Capacity trainees Planned 20162030
Loan Investors,
Provide aimcentive guarantees, developers,
package to directly stimu grants, technic| local mini
oftgrade RE deploymient assistance and grids,
modern cooking fuels an equipment technical
16 | technologies Financial provision trainees Planned 20162030
Financial
Support
equipment
Manufacturir@upport duty free
Schemes to promote imports for Developers
photovoltaic (PV) & solar| photovoltaic | Local and investors
17| thermal (PV) manufacturing | Employment | Planned 2016- 2030
Financial Developers
Support and investors
Schemes to small scale
Promotghotovoltaic (PV)| promote solal Producerand | distributers,
solar thermalarket and | PV and commercial vendors and

18 entreﬁreneurs thermal suEﬁliers Emﬁloiees Planned 2016-2030
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TABLE C: OVERVIEW OF CAPACITY BUILDING, SOFT (i.e. INFORMATION CAMPAIGN) MEASURES AND

POLICIES
Start Anc
End
Existing Dates of
Type of Expected Target Group or The
No.| Name of The Measure  Measure* Results** And/or Activity** Planned Measure
Development and
adoption of national
cooking policies,
strategies and targets,
including legal and
regulatory mechanism|
line with the existing | Awareness
ECOWAS regional programs
policies and the SE4A| strengthening
initiative in order to reg of the
market transformation| technical and
towards modern and | manpower
alternative fuels and | capacity of th
efficient devices to LERC and
reduce health and development
environmental impacts of guidelines,| Increased
and identification of ar{ policies, and | Access to Rural, residential 2016
19| of adaptation regulations | Modern cookin and public Planned| 2030
Market
availability,
Specific Measures for | Modern Fuel | wide spread | Residentiakector
promotion of Modern F Alternatives | use of LPG, | service institutions 2016
20 | Alternatives for Cookir for Cooking | electricity, etc, modern homes planned | onwards
Develop
training
material to be
presented/
disseminated
to stove
producers
Conduct
market Access to
assessment | modern efficie
for clean cooking
Capacity building to he Cookstoves | methods Stove producers,
stove producers impro| viability of available for | designers,
the production techniq| market rural and urba| developers and 2020
21 | and processes expansion population marketers Planned| 2030
Integration of gender Active
mainstreaming aspects participation
the national electric and contributig
power sector planning| of women in
and strategy and management,
decisioimaking administration
processes Gender engineering | Women, civil
Mainstreamin and all other | society, institutions 2016
22 in Energy aspects and public Planned| onwards
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TABLE B: OVERVIEW OF FINANCING POLICY MEASURES

Start And
Target Grouy End Dates
Type of Expected And/or Existing orf  of The
No. Name of The Measure  Measure* Results** Activity*** Planned Measure
Create legislation to
mandate the utility(ies)
accept all RE8Boduced
from licensed IPPs Transformatiol Power Producers,
through the establishn| Administrativ( of the power | Public Consumers 2016
23 | of Standards PPAs Procedures | sector and Developers | Planned| onwards
Defie a clear structure
for PPAs andiapt
regulatory frameworks
that allow for other poy
project setups in additi Transformatio
to utility supply (PPA) | Administrativ of the power | Utilities and 2016
24 | models Procedures | sector developers Planned| onwards
Transformatio
of the process| National Public,
Guidelines for setting and developec Investors,
gridconnected RE Administrativ( reference Developers and 2016
25 | project Procedures | guidelines Authorities Planned| onwards
Review on an-gning
basighe existing
institutional and
organisational framew
for performance, Enabling
strengths, weakness, environment
lessons learnt to and
formulate and impleme Strengthened
programs of legal, processrad
regulatory and policy | Updated investor LERC, DOE, 2016
26 | reforms Regulations | confidence RREA ,MLME Existing | 2030
Develop
Requirement{ Administrative
forNational | procedures an
grid system t( guidelines Grid operators,
be obligated | developed; power producers,
to accept Generation Administrative
electricity Capacity Procedures and
Support for IPPs and | generated Increased and guidelinéor 2017
27 | increased access from RES active projects developers Planned| onwards
Customs duty and sale
tax exemption for impc
sale of machinery
equipment and spare
parts meant for the init
installation or for
balancing, modernizati Increased Developers,
maintenance, Financial investments | investors and
replacement, or support and regulatory
expansion after thiough tax | development ¢ authorities MFDP, 2016
28| commissioning of RE | exemption minigrids MLME, RREA planned| 2030
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TABLE B: OVERVIEW OF FINANCING POLICY MEASURES

Start And
Target Grouy End Dates
Type of Expected And/or Existing orf  of The
No. Name of The Measure  Measure* Results** Activity*** Planned Measure
projects
Set up guidelines for
attracting private sectc Transformatio
investment in the process and | Investors,
electricity sector inclug clearly defineg developers and
requirement for guidelines ang Liberian owned
partnership with Liberi promotional | energy
owned companies/firm projects companies/firms
and local content Administrativ( pipeline ready| and regulatory 2016
29 | requirements Procedures | for investment| authorities Planned| onwards
Develop Tendering REcompetitive
Procedurder Power development
Sector Transactions, | Financial and Investors,
including tariffs, and | Support transparency il Developers and 2016
30 | investment prospects | Schemes operations Managers Planned| onwards
Loan
Support the Rural Ene guarantees,
Fund for financial supy grants, Investors,
schemes for rural technical developers, local
electrificatiptechnical | Financial assistance an¢ minigridsand
assistance and trainin¢ Support Increased energy 2016
31 | programs Schemes Capacity companies/firms | Planned| 2030
Create mobilisation of
environmental funds fc
power sectofhis will
includehe REFUND
created in the RREA A
funding from mining,
agricultural and other
concessions under the
Social Development Security for
funds that could be Environmenté customers and EPA, NERC, MLM
allocated for power support and | public both run RREA, DOE and 2017
32 | development. studies and urban general public planned | onwards
Loan
guarantees,
grants,
technical Investors,
Promote the use of Pu Financial assistance an( developers, local
Private Partnerships | Support Increased mirkgrids, technics 2016
33 | (PPP) Schemes Capacity trainees Planned| 2030
Build capacity of the Transformatio
different actors involve and
in the authorization, procurement
certification and licens training and
activities on the recognized LERC, MLME, DO
procedures and Administrativ( technical RREApublic 2016
34 | standards to be applie| Procedures | capacity administration Planned| onwards
35 | Develop awareness | Access to Public and Public Planned| 2016
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TABLE B: OVERVIEW OF FINANCING POLICY MEASURES

Start And
Target Grouy End Dates
Type of Expected And/or Existing orf  of The
No. Name of The Measure  Measure* Results** Activity*** Planned Measure
raising and informatior| Information | Investors, Administration Onwards
campaigns on the and Consumers ar|
process f@uthorisation Administrativ( other
certification and licens stakeholder
applications information
program
Power producers,
Set up a capacity builg public
program ¢PPs anthe RE Generatior, administratioRural
staff of the energy Capacity Capacity Populatigiend 2016
36 | ministry in the field of | Building increases Users Planned| Onwards
Systematiaclusion of | Education an| Technical
RE and EE topics in | Vocational | Education Vocational 2016
37| school curriculum Training Materials Institutions Planned| 2030
Set up and implement| Support Training
Capacity Building and| Schemes to | programs and
Awareness Raising promote mini| scholarships f¢ IPPs, Developers, 2016
38| programs for mgmids | grids REoperators | LEC, RREA, DOE| Planned| 2030
Develop a database th
identifies offered trainil Data base on Training for
courses for afid thelnstallers | Nineteen (19)
installers certification g for RE pilot miAgrids | Community and 2016-
39| means adquivalency | Equipment | developed BTG projects Planned| 2030
Technical
Capacity buildinggrffl | assistance
management and syst| and training Investors,
operations and programst developers, local
maintenance for promote mini| Increased mirkgrids, technics 2016
40 | sustainability grids Capacity trainees Planned| 2030
Installers, training
Mandate that eftgrid Trained institutionsuplic
RE installations need { Certification ¢ Technicians in buildings and
be deployed by certifie Installers for | Building energ industries and 2016
41 | installers RE Equipmer audit program{ mining sector Planned| 2030
Support from | Administration,
the regioand | operators, installe
Develop a database th cooperation | investorgand
identify certified install¢ Reliability and| developers of-off
for OHGrid RE with security gridand mirgrid
requirements for local | Certification ¢ RE equipment
content and Installers for Investors, technica 2016
42 | empowerment of local{ RE Equipmer, trainees, civil soci¢ Planned| 2030
Training of commercial Promotion of
users on improviegls | Modern Fuel
and cocktove Alternatives | Community | Public local
maintenance and for Cooking | awareness an{ community college 2016
43 | operations involvement | schools Planned| 2030
Ensure Enabling Behavior Investors 2016
44 | coordination/cooperati| Environment| Change and | developers Planned| Onwards
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TABLE B: OVERVIEW OF FINANCING POLICY MEASURES

Start And
Target Grouy End Dates
Type of Expected And/or Existing orf  of The

No. Name of The Measure  Measure* Results** Activity*** Planned Measure

between the different | and active effective

actors involved in the | Administrativ( coordination

authorization, certificai office

and licensing activities

Create a omstopshop

for coordinating all ste|

in the permission

procesCreate

procedures to facilitat

horizontal coordinatior

between different

admistrative bodies

responsible for the

different parts of powe

generation permission

Create a program linke

with the ECOWAS-Bio

energy Program to

promote: implementati Generation

of plantation and woog Capacity

projects to supplement support and

wood requirements of ECOWAS

populations for both active End Userwood

construction industry g participation in industry, public 2016
45 | for cooking Administrativ( the process | administration Planned| Onwards

Develop legislation

mandatinthe provision

of information on RE, [ DOE, LERC, MLM

and EAnd support the Information an public

relevant agency for su| Regulatory | promotion administration, civ 2017
46 | information programs | environment | packages society Planned| 2930

Designate a responsib

authority/institutiom Private sector

persorfor coordination Enabling information media

and public information environment | agencies/institutio

dissemination related 1 and interested public,

the NREABNd the Strengthened | civil society

RE&EE&EA and supp process and | organizations,

measures and funding| Updated investor LERC, DOE, 2016
47| programs Regulations | confidence RREA,MLME Planned| 2030

Develop Information,

advocacy and awaren

raising measures for R

project developers;

understand the nexus

between renewable Issuesare Civil society

energy and energy Public addressed an¢ developers,

efficiency and energy | awareness | stakeholders | investorand 2016
48| access and training | informed service sector planned | onwards
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TABLE B: OVERVIEW OF FINANCING POLICY MEASURES

Target Grou
Type of Expected And/or
Measure* Results** Activity***

Existing or
Planned

Start And
End Dates
of The
Measure

TABLE D: OVERVIEW OF MEASURES ON EFFICIENCY IMPROVEMENT, TECHNOLOGY EQUIPMENT, BIO-FUELS
TECHNOLOGY, SOLAR TECHNOLOGY AND BASELINE DATA, ETC.
Start And
End Dates ¢
Name of The Type of Expected Target Group Existing or The
No.| Measure Measure* Results** And/or Activity***  Planned Measure
Support research ir
renewable energy
and provide financi Generation | Administrative
for pilot Capacity Proceduresnd
demonstration Increased ang guideline develope 2017
49| projects Financial active projectg investors, developg¢ Planned onwards
Conduct diagnostic UtilitiesiMinigrids,
studies to determin Efficiency and transmission and
power losses and K Lossreduction Access management
50 | mitigation actions | studies Increases administration existing 20162020
Continuously monit
ard create Supply
regulations to ensu reliability and
adequate inventory] Administrative security, IPPs, and Grid
levels to cushion an Procedures, | efficiency and| Operators, LERC,
shorterm disruptior| Policy management | DOE, MLME,LEC 2016
51 | in electricity supply| Environments capacity and RREA Planned onwards
Improve and maint:
accuratenetering Meters Connection teams,
and billing systems| Sustainability| available for 4 customers and pul 2016
52 | for electricity and efficiency and are reliab| both rural and urba Planned onwards
Conduct net meteri
and tariff reviews a
introducappropriate
mechanisms for ne
metering and
standards to Enabling Increased
encourage the environment | Access to
development of Transformatic Modern Rural, residential a
53| renewable energy | and Change | cooking public Planned 20162030
Review the tariff RE
structure to take int sustainability | Priority institutions,
account the impact| Electricity and Targeted needy an
the incorporation of Network management | target industry
54| RES Operation improved access to the need Planned 20162030
Loan Investors,
Financial guarantees, | developers, local
Developeedn Support grants, minigrids, technical
55| tariffs Schemes technical trainees Planned 20162030
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TABLE D: OVERVIEW OF MEASURES ON EFFICIENCY IMPROVEMENT, TECHNOLOGY EQUIPMENT, BIO-FUELS
TECHNOLOGY, SOLAR TECHNOLOGY AND BASELINE DATA, ETC.

Start And
End Dates ¢
Name of The Type of Expected Target Group Existing or The
No.| Measure Measure* Results** And/or Activity***  Planned Measure
assistance an
Increased
Capacity
Develop and Design
implement program promotional
to influence market| programs anc
behaviour toward | conduct
sustainable energy, feasibilities
Encourage researc, and portfolio
development and | development | Data base, LERC, RREAP,
timely and efficient| complete and information MLME, DOE,
implementation of | ready for package, Coordinator Office
renewable energy | investor investment end users, researc
56 | projects consideration| prospectuses| institutions, investg Planned 20162030
Identify perceived
barriers and watgs
remove the barriers
for hydropower Develop
development, monitoring an
including policy, RE projects |[LERC, Codc
regulatory, Suppd tracking Office, Field
institutional, legal, | Schemes to | scheme for | Managers, DOE,
financial and promote prompt barrief RREA and IPPS, 2016
57 | technical issues hydropower | identification | Developers Planned onwards
Identify obstacles
related to
authorisation, Speed
certification and transactions
licensing procedure process,
applied to renewab| enabling
energy power plant environment,
and take the legislative anc Investordeveloper
necessary steps to| policy Transparent | andpublic
58 | eliminate them framewdr licenses administration Planned 201620130
Support research ir
renewable energy
and provide financi
for pilot
demonstration Research Replication in| Research Institutp
59 | projects Grants other parts Universities and D( Planned 20162030
Establish procedur
and conditions for
installers to get the
Certificate for Certification g Trained
installation of RE, | Recognized | Credibility of
including solar Training of | Technicians ir
thermal systems, a| Installers for | Building energ Vocational Training
60 | well as conditions fi RE Equipmer audit program| Institutionsnstallers Planned 2016-2030
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TABLE D: OVERVIEW OF MEASURES ON EFFICIENCY IMPROVEMENT, TECHNOLOGY EQUIPMENT, BIO-FUELS
TECHNOLOGY, SOLAR TECHNOLOGY AND BASELINE DATA, ETC.

Start And
End Dates ¢
Name of The Type of Expected Target Group Existing or The
No.| Measure Measure* Results** And/or Activity***  Planned Measure
the equivalency of
training courses
Develop a study on Provide
the impact off-grid information ar
RE in the introduce
communities Offgrid improvements Rural Miwgjrids
(acceptance, stabili Electricity on ofgrid RE | operators, civil
sustainability, Network and improved| societyandLERC,
61 | affordability) Operation acceptance | DOE, MLME, RRE]| Planned 2016-2030
Conduct net meteri
and tariff reviews fc
off-grid systems anc
introduce approprig
mechanisms for ne
metering and
standards to
encourage the Power
development of-off| Electricity exchange IPPs and ®FDP,
grid renewable Network Technical DOELERCMLME,
62 | energy Operation support, RREAcivil society | Planned 2016-2030
Create official
guidancéorlocal
and administrative
general service
agency (GSA)
planning, designing
building and
refurbishing industr
andcityareas to
make provision for Rural andrban
equipment and Administrative infrastructure
systems that use R Procedures | RE Generatio| providers,
in electricity and and Spatial | Capacity Populatigiend 2016
63 | water heating Planning increases Users Planned Onwards
Administration,
Define national operators, installer
gualificatiocsthemes investors, and
andstandards for developers of-gfid
installers of RE and miAjrid RE
equipment arige Certification ¢ equipment, Investo
quality standardsf | Installers for | Financial technical trainees, | Investors an
64 | equipment RE Equipmern Support civil society end users | Planned
Set up a system an
a body for certifying
installerso ensure Administrativ
high quality work | Certification o Generation Capaci| Procedures
during project Installers for Increased and actiy and guideling
65 | implementation RE Equipmer Financial projects developers | Planned
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TABLE D: OVERVIEW OF MEASURES ON EFFICIENCY IMPROVEMENT, TECHNOLOGY EQUIPMENT, BIO-FUELS
TECHNOLOGY, SOLAR TECHNOLOGY AND BASELINE DATA, ETC.

Start And
End Dates ¢
Name of The Type of Expected Target Group Existing or The
No.| Measure Measure* Results** And/or Activity***  Planned Measure
Create official
guidance for Guidelines fo
communities and | offgrids
areas to install-off | Electricity
grid equipment and Networknd | Offgrid
systems that use R| generation producers Rural and Periban
in electricity and development | guidelines communities and R
66 | water heating and Operatior achieved developers Planned 2016-2030
Promote the use of| Support
solar thermal energ Schemes to | Solar thermal | Residentiakector
for domestic and | promote solal capacity in the health centres,
67 | productive activitieg thermal homes hotelsguest houseg Planned 2016-2030
Develop and
implement a policy Generation
framework for the Capacity and
and supply or biomass Rural Population
biomass in the projects in biomass sectdgEnd 2016
68| country. Administrativd progress Users, Developers| Planned Onwards
Ensure harmonizat
of bigfuelsas well as Developed
other RE harmonization
development and policies on
investmemtolicies regulations,
and strategies with taxes, and
other sector policie| Bicfuels support
and strategies at th Administrative schemes
national level as we Procedures | proportional t¢ Public administratic
as with the regional and the nature and investors, 2016
69 | biofuels strategy | Regulatory | resources developetsIPPs Planned onwards
Identify theational
authority/body that
responsible for RE policy and
monitoring the regulatory
compliance of the mandates ang
biofuels with clearly definec
sustainability criteri mandates and RREA, MLME, DO
and for certification| Bicfuels separationfo | NERC and other 2016
70 | biofuels Development| powers players Planned Onwards
Provide informatior Land Commission,
onavailablé&and MOA, FDA NERC,
areas that can be | Biofuels Identified land RREA, MLME
used for the Production ar and reserved
production of bio | sustainable | areador bie 2017
71 | fuels resource bas¢ fuel productio Planned onwards
Promote the use of, Waste Increased Developers, invest
the biomass from | Disposal and| investments | and regulatory
agricultural and Energy and authorities MFDP,
72 | forestry/logging wa! Production | development ( MLME, RREA planned 20162030
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TABLE D: OVERVIEW OF MEASURES ON EFFICIENCY IMPROVEMENT, TECHNOLOGY EQUIPMENT, BIO-FUELS
TECHNOLOGY, SOLAR TECHNOLOGY AND BASELINE DATA, ETC.

Start And
End Dates ¢
Name of The Type of Expected Target Group Existing or The
No.| Measure Measure* Results** And/or Activity***  Planned Measure
and invasive plant technology
species to be used
a RE source of
energy in articulatic
with th&ECOWAS
bieenergy program
Implement Sawmills, agricultu
demonstration Biomass pow¢ concessions, fores
projects to show hg generation logging operators
to useagreindustry, | Waste plants,
forest logging and | Utilization ang increased
sawmills residues t| Energy power capacit
73 | produce energy Production | available Planned 20162030
Improving the
efficiency and
sustainability of the Development
energy value chain of forest
through participatol reserves, Investors,
and sustainable reforestation, | developer$prest
forest management and Improve | owners, wood
74 | (PSFM) Financial FDA' s industry Planned 2016-2030
Promote the use of]
RES technologies i Promote
the water supply | Nexus: Solar and RE
infrastructure and it EnergyWater | Irrigation and | Agriculture and wa
75 | the agrdood sector | Food water supply | supphsector Planned 2016-2030
Provide incentives |
the utilization of Financial Increased bicfuels producers 2016
76 | national bifmels Support Investments | and consumers Planned onward
Identify the nationa
authority/body that
responsible for
monitoring the
compliance of the
biofues with
sustainability criteri
and for certification| Capacity Enabling LERC, DOE,MLME
77 | biofues building environment | RREA Planned 2016-2030
Provide informatior
on the areas that ci
be used for the
production bfo Land Public
78| fueb administration Information Investors, develope Planned 2016-2030
Ensure harmonizat Investors,
ofbiofues policies developers,
and strategies with agriculture and
other sector policie Enabling forestry concessior
79| and strategies at th Studies environment | and biomass energ Planned 2016-2030
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TABLE D: OVERVIEW OF MEASURES ON EFFICIENCY IMPROVEMENT, TECHNOLOGY EQUIPMENT, BIO-FUELS
TECHNOLOGY, SOLAR TECHNOLOGY AND BASELINE DATA, ETC.

national level as we producers
as with the regiona
biofue$ strategy
Promote the
production bfofuel
and make the

necessary studies 1 Investors,

analyse the developers,

national/regional agriculture and

supply of feed stoc forestry concessior

for expansion of th¢ Policy and biomass energ

80 | already existent un| measures Database producers Planned 2016-2030

Investors,

Promote biodiesel developers, biodieg

and ethanol fuel and equipment

substitution in Regional importers and ener

81 transiort sector Reiulatori Adaitation Eroducers Planned 2016-2030
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ANNEX Il - DEFINITION OF TERMS USED IN THE NATIONAL RENEWABLE
ENERGY ACTION PLAN

Agrifuels Solid bio-fuels obtained from crops, and residues from crops and other agricultural products.
Residues from agricultural production include animal solid excreta, meat and fish residues. Agrifuel is subdivided
into bagasse, animal wastes and other biomass materials and residues (check definitions for bagasse, animal
wastes and other agricultural residues).

Animal wasteExcreta of animals which, when dry, are used directly as a fuel. This excludes waste used in
anaerobic fermentation plants. Fuel gases from these plants are under biogases (see biogas).

Bagassethe fuel obtained from the fibre which remains after juice extraction in sugar processing
Biofuek: liquid or gaseous fuel for transport produced from biomass.

Other vegetable material and residwbasfuels not specified elsewhere and including straw, vegetable
husks, ground nut shells, pruning brushwood, olive pomade and other wastes arising from maintenance,
cropping and processing plants.

Solidbio-fuek: solid fuels derived from biomass.

Liguid bio-fuek: Liquids derived from biomass and generally used as fuels. Liquids bio-fuels comprise bio-
gasoline, biodiesel and other liquid fuels (definitions of bio-gasoline, biodiesel and other liquid fuels are provided
below).

Bio-gasoline Liquid fuels derived from biomass and used in spark-ignition internal combustion engines.
Common examples are: bioethanol; biomethanol; bio ETBE (ethyl-tertio-butyl-ether); and bio MTBE (methyl-
tertio-butyl-ether).

Biodiesel: Liquid bio-fuels which are usually modified chemically so that they can be used as fuel in engines
either directly or after blending with petroleum diesel. Biological sources of biodiesel include, but are not limited
to, vegetable oils made from canola (rapeseed), soybeans, corn, oil palm, peanut, or sunflower. Some liquid bio-
fuels (straight vegetable oils) may be used without chemical modification their use usually requires modification
of the engine.

Biodiesel as a share of diesel and-diledonsumption (in %lhe EREP sets conventional bio-fuels targets
(15t Generation Bio-fuels) for the ECOWAS region as a whole, one of which is the biodiesel as a share of diesel
and fuel oil consumption. In this template this is calculated by dividing the production of raw vegetal oil/biodiesel
by the diesel oil/DDO/fuel oil consumption in the country.

Straight vegetable oWthen vegetable oil is used directly as a fuel, in either modified or unmodified equipment,
it is referred to as straight vegetable oil (SVO) or pure plant oil (PPO).

Other liquidio-fuek: liquid bio-fuels not elsewhere specified.

Biogas gases arising from anaerobic fermentation of biomass. These gases are composed principally of
methane and carbon dioxide and comprise landfill gas, sewage sludge gas and other biogases (check definitions
for landfill gas, sewage sludge gas and other biogases). They are used mainly as a fuel but can be used as a
chemical feedstock. . It is particularly relevant for cooking purposes or in the context of industrial uses (e.g.
breweries, slaughter houses).

Landfill gasbiogas from anaerobic fermentation of organic matter in landfills.
Sewage sludge gasogas from anaerobic fermentation of waste matter in sewage plants.

Other biogasesiogases not elsewhere specified including synthesis gas produced from biomass.
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Biomass biodegradable fraction of products, waste and residues from biological origin from agriculture
(including vegetal and animal substances), forestry and related industries including fisheries and aquaculture, as
well as the biodegradable fraction of industrial and municipal waste. The uses of biomass for energy are very
diverse: from the traditional, low-efficiency burning of wood in open fires for cooking purposes to the more
modern use of wood pellets for the production of power and heat, and the use of biodiesel and bioethanol as a
substitute for oil-based products in transport.

Base Lad Base load is the level below which electricity demand never drops, i.e. a site with a high maximum
demand of 750 kVA whose demand never drops below 250 kVA would have a base load of 250 kVA. Large
hydro power is an important renewable energy source for the provision of base load in the ECOWAS region. The
significance will grow with the implementation of the WAPP hydropower project pipeline.

Charcoal The solid residue from the carbonisation of wood or other vegetal matter through pyrolysis. The
amount of biomass (usually fuelwood) necessary to yield a given quantity of charcoal depends mostly on three
factors:

Parent wood density the principal factor in determining the yield of charcoal from fuelwood is parent wood
density, since the weight of charcoal can vary by a factor of 2 for equal volumes

Moisture content moisture content of the wood also has an appreciable effect on yields - the drier the wood,
the greater is the yield - ; and

The means of charcoal productiokarcoal is produced in earth-covered pits, in oil drums, in brick or steel
kilns and in retorts. The less sophisticated means of production generally involve loss of powdered charcoal
(fines), incomplete carbonization of the fuelwood and combustion of part of the charcoal product, resulting in
lower yields.

Traditional notefficient charcoal production methoidmiitional charcoal production methods include open
pits, oil drums and kilns with lower efficiencies. In the ECOWAS charcoal is mainly produced by traditional
methods in the informal sector (e.g. open pits and kilns) which are inefficient (60-80% of the energy in the wood
is lost) and has impacts on the health and on the environment.

Efficient charcoal productiosfficient charcoal is the terminology used on this template for the charcoal
produced by modern methods that are more efficient than traditional ones. The modern methods use sealed
containers and have higher efficiencies and thus higher yields. Within the EREP, under the targets for domestic
cooking, a target for efficient charcoal production is set: 60%/100% of the charcoal production should be by
improved carbonisation techniques (yield >25% in 2020 and 2030, respectively. In this template the MS is asked
to set out its target and trajectory for efficient charcoal production. This is calculated by dividing the quantity of
charcoal produced by improved carbonisation techniques with yield superior to 25% in tonnes by the total
charcoal production in tonnes.

ConservationThe reduction of energy usage through increased efficiency and/or reduced waste.
DDO Distillate Diesel Oil

Distributed and Microgeneratiofitis is when electricity is generated for local distribution and is not
connected directly to the national grid. Microgeneration is typically used to describe smaller scale generating
technology.

Energy Efficiency appliancésectrical devices or appliances that perform their task, and use less electricity
than lower-efficient devices. Electrical inefficiency in many devices is directly related to the heat they produce.
For example, energy efficient light bulbs use most of the incoming electrical energy to produce light, not heat.
Inefficient air conditioning is a major cause of peak hours in the ECOWAS region.

Electricity The transfer of energy through the physical phenomena involving electric charges and their effects
when at rest and in motion. Electricity can be generated through different processes: e.g. by the conversion of
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energy contained in falling or streaming water, wind or waves or by the direct conversion of solar radiation
through photovoltaic processes in semiconductor devices (solar cells); or by the combustion of fuels.

Electricity demandhe total electricity consumption in GWh or MWh consumed by a country annually. This
includes the demand of the complete system including the incircuital consumption and the losses.

Electricity mixThe range of energy sources of a region/country (either renewable or non-renewable) that is
used to produce electricity,

Energy accessA universal and affordable access to modern means of energy. It implies access to modern
cooking solutions defined as relying primarily on non-solid fuels for cooking. It also implies access to electricity,
defined as availability of an electricity connection at home or the use of electricity as the primary source of
lighting that can provide non-served communities and households with a modern life and economic development.

Energy Efficiencyhe ratio of performance or output of performance of services, goods or energy to input of
energy. The energy efficiency of a process is improved if it produces the same service using less energy.
Energy-efficient light bulbs produce the same amount of light but use up to 75% less energy to do so. Improving
energy efficiency helps reducing energy use or bringing more energy services with the same amount of energy
consumed.

EREPECOWAS Renewable Energy Policy

Ethanal also called ethyl alcohol, pure alcohol, grain alcohol or drinking alcohol, is a volatile, flammable,
colourless liquid that can be used for several different purposes, being one of them as fuel. As fuel, ethanol is
used as a motor fuel and fuel additive (e.g. Brazil relies in Ethanol as a motor fuel). Ethanol is also used for
household heating as relatively safe fuels.

Ethanol ashare of gasoline consumptidihe EREP sets first generation bio-fuels targets for the ECOWAS
region as a whole, one of which is the ethanol as a share of the gasoline consumption. This is calculated by
diving the quantity of ethanol produced by the quantity of gasoline consumed in the country and it is show in %.

Fossil FuelAn energy source formed in the Earth’s crust from decayed organic material. The common fossil
fuels are oil, diesel, coal, and natural gas. Some ECOWAS countries are highly dependent on diesel electricity
generation.

Fuelwood, wood residues andpogducts:fuelwood or firewood (in log, brushwood, pellet or chip form)
obtained from natural or managed forests or isolated trees. Also included are wood residues used as fuel and in
which the original composition of wood is retained. In the ECOWAS region fuelwood is the principal source of
energy for cooking and heating, however statistics on fuelwood are generally poor as it is mainly produced and
traded in the informal sector.

Gridconnested: a system (photovoltaic, hydro, diesel, etc.) that is connected to a centralised electrical power
network (power grid).

Generation (electricitylhis covers the production of electricity at power stations.
Heat Heat is an energy carrier primarily used for warming spaces and industrial processes

Hybrid Systema power system consisting of two or more power generating subsystems (e.g. combination of a
wind turbine or diesel generator and a photovoltaic system)

ImprovedCookstoves(also called clearffecient Cookstoves: is a device that is designed to consume
less fuel and save cooking time, convenient in cooking process and creates smokeless environment in the
kitchen or reduction in the volume of smoke produced during cooking against the traditional stove; and thus
addressing he health and environmental impacts associated with traditional Cook-stoves.

TraditionalCookstoves (open fires and rudimentary Cook-stoves using solid fuels like wood, coal, crop
residues and animal dung) are inefficient, unhealthy, and unsafe, and inhaling the acrid smoke and fine particles
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they emit leads lead to severe health problems and death. Traditional Cook-stoves also place pressure on
ecosystems and forests and contribute to climate change through emissions of greenhouse gases and clack
carbon.

Within the EREP targets are set for improved Cook-stoves, as the pressure on the ECOWAS woodland will grow
exponentially. Thus the policy includes the banning of inefficient stoves after 2020, enabling 100% of the
population of the urban areas to use high efficient wood and charcoal stoves (with efficiencies higher than 35%)
from 2020 onwards and 100% of the rural population to use high efficient charcoal stoves from the same date on.
In this template the MS is asked to set a target for improved Cook-stoves measured in terms of the % of the
population that uses efficient Cook-stoves. This is estimated by dividing the number of inhabitants that use
improved Cook-stoves by the total number of inhabitants of the country.

Installed capacitys the rated continuous load-carrying ability of a given electricity generation plant expressed
in megawatts (MW) for active power

Kilowatt (kW): 1,000 watts

Kilowatt-hour (kWh): 1,000 watt-hours.

LPG: Liquefied petroleum gas

Load: In an electrical circuit, any device or appliance that uses power (such as light bulb or water pump)
Megawatt (MW): 1,000,000 watts

Megawatt-hour (MWh): 1,000,000 watt-hours

Minigrids set of electricity generators and, possibly, energy storage systems interconnected to a distribution
network that supplies the entire electricity demand of a localized group of customers. This power delivery
architecture can be contrasted with single customer systems (e.g. solar home systems) where there is no
distribution network interconnecting customers, and with centralized grid systems, where electrical energy is
transmitted over large distances from large central generators and local generators are generally not capable of
meeting local demand. Mini-grids are particularly relevant in the rural context of ECOWAS where renewable
energy powered hybrids can be the more cost-effective alternative. The EREP includes mini-grid targets.

Modern fuedlternatives (for cookindnown as non-conventional or advanced fuels, these are any materials
or substances that can be used as fuels for cooking, other than conventional solid fuels such as coal, fuelwood
and charcoal. These alternatives cover Liquefied petroleum gas (LPG), biogas, ethanol, solar power (e.g. solar
cookers) and kerosene. In this template improved Cook-stoves are not considered within the modern fuel
alternatives, as they are object of a separate analysis in this template.

Nontechnical dsses:in electricity distribution include mainly electricity theft, but also losses due to poor
equipment maintenance, calculation errors and accounting mistakes. Non-Technical losses are caused by
actions external to the power system or are caused by loads and condition that the Technical losses computation
failed to take into account. Non- Technical losses are more difficult to measure because these losses are often
unaccounted for by the system operators and thus have no recorded information. A reduction of the losses can
contribute considerably to the improvement of energy security in many ECOWAS countries.

Offshore windwind projects installed in waters off the coast.
Onshore windWind farms installed on land.

Operating costghe costs of using a system; for fuel-based systems these costs include all fuel costs over
system lifetime;

Oftgrid applicationsis a designation for facilities that produce all their own energy and are not connected to
any external source, such as the electrical power grid.
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Peak Load: maximum value of necessary capacity to face peak demand. In terms of this template, peak loac
characterised for a given year in MW (this includes the load of the complete system including the in circ
consumption and the losses).

Photovdtaic (PV) systena:complete set of interconnected components for converting sunlight into electricity
by photovoltaic process, including array, balance-of-system components, and the load.

Power grida system of high-tension cables by which electrical power is distributed throughout a region

Renewable Energy (RERenewable energy’ is used to describe the energy produced using naturally
replenishing resources. This includes solar power, wind, geothermal, bio-energy, wave and tide and hydropower.

Renewable energy sourcesin this template the renewable energy sources refer to the following renewable
energy technologies:

Hydropower which includes:

1. Small scale hydropower (small-hydro or SSHP) up to a maximum installed capacity of 30 MW,
2. Medium (capacity between 30MW and 100MW) and large hydropower (capacity higher than 100MW);

In the EREP hydropower is defined as follows: up to 30 MW small-scale, 30 to 100 MW medium-scale, more
than 100 MW large-scale.

BioEnergy Covering Three Different Fields

Woodfuels(firewood and charcoal) used for domestic cooking purposes and commercial applications
(restaurants, breweries, potteries, blacksmiths, brick makers). Excess woodfuels resources could be used for
power generation with other biomass.

By-productsfrom crops production for power generation (stalks, ,dtmasks, shells, kernels, etc.):
These can serve as fuel for power generation when gathered together on an agro-industry site. Power can
also be generated through biogas production using industrial or urban waste, manure and dung (resource
concentration at dairies or slaughter houses or cattle and vegetable markets).

Energy crops for power generation or sustainbioéuek (e.g. jafropha) offer some interesting
perspectives. EREP considers 2 generation bio-fuels which do not compete with food crops for available
land, and comply with the following minimum criteria; lifecycle GHG reductions, including land use change
and social standards.

Wind energyon-grid and off-grid applications);
Solar PV, Concentrated Solar Power (CSP) and solar thermal water heating.

Tide, wave and ocean and geotheraftbdugh not considered in the EREP as renewable energy options,
were included on the template as some of the countries have available potential for its use for generation of
energy.

GeothermalGeothermal energy can provide low-carbon base-load power, heat (and cooling) from high-
temperature hydrothermal resources, deep aquifer systems with low and medium temperatures, and hot rock
resources.

Renewable energy share in the electricity-rgittie share of renewable energy electricity generation in the
total electricity generation for a given year, measured in %. This is calculated in the template by dividing the
electricity production from renewable energy sources (in MWh/year) by the total electricity production (in
MWh/year) — renewable and non-renewable for the same year.
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Rural ElectrificatiorProvides a reqular supply of electricity to rural residents. It implies the extension of power
lines to rural areas, or the use of stand-alone, mini-grids or isolated power systems. The EREP includes targets
for rural electrification.

Rural Population as referred forgritl applications (migirids and standlone systems)Following
EREP’s definitions, it refers to the population for which the mini-grid and decentralised supply systems apply.

Share of rural population served with off-grid (mini-grids and stand-alone) renewable energy electricity services:
this is the percentage (%) of the rural population as defined above that is served with mini-grids and stand-alone
system. This is calculated by dividing the number of inhabitants served by off-grid applications by the number of
rural inhabitants (as defined above).

Rural communitieghese includes population living in rural centres and villages with population between 200
and 2,500 inhabitants and some larger cities that due to its peripheral geographical location are away from the
national grid. The EREP refers as well that some of the off-grid rural localities supplied before 2020 might be
included in the grid extension as they will potentially grow up.

Solar cookersor solar oven, is a device which uses the energy of direct sun rays (which is the heat from the
sun) to heat, cook or pasteurize food or drink.

Solar thermal water heatingsolar hot water (SHW) systems comprise several innovations and many mature
renewable energy technologies that have been well established for many years. In these systems water is
heated by the sun using collectors. These systems are designed to deliver hot water for most of the year. They
can contribute to the reduction of peak hours in the urban context. Moreover, they can be an effective tool to
save energy costs in hotels, hospitals and industrial processes (e.g. beverage industry)

Standalone power systems (SAP&3o known as remote area power supply, is an off-the-grid electricity
system for locations that are not fitted with an electricity distribution system. Typical SAPS include one or more
methods of electricity generation, energy storage, and regulation.

Support schemeneans any instrument, scheme or mechanism applied by a Country or group of Countries,
that promotes the use of energy from renewable sources by reducing the cost of that energy, increasing the price
at which it can be sold, or increasing, by means of a renewable energy obligation or otherwise, the volume of
such energy purchased. This includes, but is not restricted to, investment aid, tax exemptions or reductions, tax
refunds, renewable energy obligation support schemes including those using green certificates, and direct price
support schemes including feed-in tariffs and premium payments.

SomeSupport Schemes for Renewable Bnerg
ProductiorBased Incentives:

Feedin-Tariff ("FIT")is an energy supply policy that promotes the deployment of renewable energy resources.
A FIT offers a guarantee of payments to renewable energy producers for the actual electricity produced ($/kWh).
These payments are generally awarded as long-term contracts.

InvestmenBased Incentives

Capital grants and loangvestment instruments in which government provide grants or loans for the
development of renewable energy projects. Grants do not have to be repaid, while loans have to be repaid.

Microcreditsis the extension of very small loans (microloans) to impoverished borrowers who typically lack
collateral, steady employment and a verifiable credit history.

VAT Exemptiongllows households or investors not to have to pay VAT on renewable energy or energy
efficiency equipment
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Tidal And Wave (marine generati@m:principle behind tidal generation is similar to wind turbines, except
that instead of wind turning the turbine blades, the process uses underwater current caused by tides. One of the
benefits of tidal power over wind power is the predictability of tidal currents, enabling the developers to know
exactly when the turbines will be producing power. Electricity can also be generated by harnessing the energy
waves. The aim is to capture the vertical movement in the water surface caused by waves and to convert that
energy to electricity by turning a generator.

Technical lossed:osses in power system that are caused by the physical properties of the components of the
power system. Technical losses are naturally occurring losses (caused by action internal to the power system)
and consist mainly of power dissipation in electrical system component such as transmission lines, power
transformers, measurement system, efc.

Watthour (Wh)a measure of electric energy equal to the electrical power multiplied by the length of time
(hours) the power is applied.

Waste:in energy statistics waste refers to the part of the waste that is incinerated with heat recovery at
installations designed for mixed wastes or co-fired with other fuels. The heat may be used for heating or
electricity generation. Certain wastes are mixtures of materials of fossil and biomass origin.

Industrial wastenon-renewable waste which is combusted with heat recovery in plants other than those used
for the incineration of municipal waste. Examples are used tires, specific residues from the chemical industry and
hazardous wastes from health care. Combustion includes co-firing with other fuels. The renewable portions of
industrial waste combusted with heat recovery are classified according to the bio-fuels which best describe them.

Municipal waste4ousehold waste and waste from companies and public services that resembles household
waste and which is collected at installations specifically designed for the disposal of mixed wastes with recovery
of combustible liquids, gases or heat. Municipal wastes can be divided into renewable and non-renewable
fractions.

Wind powerThe conversion of energy in the wind into electrical power using a wind turbine. Wind farms can be
sited on land or at sea, with those offshore able to take advantage of the much stronger and consistent winds
found off the coast.

84



National Renewable Energy Action Plan (NREAP) of Liberia 2015

ANNEX Ill - REGIONAL INITIATIVES IN RENEWABLE ENERGY

The ECOWAS White Paper on Increasing Access to Energy Services in Peri-Urban and Rural Areas by
2015

The ECOWAS White Paper was adopted in 2006 by the ECOWAS Heads of States and Governmer
recognition of the key role that energy plays in the achievement of the Millennium Dei@s)ent Goals
The White Paper aims to provide access to improved domestic cooking fuels and sustainable electricity sel
for the majority of the population by 2015. Moreover, it foresees that at least 20% of new investment
electricity generation shouiginate from locally available renewable resources, in order to- achieve self
sufficiency, reduced vulnerability and sustainable environmental development.

The ECOWAS Energy Protocol

The ECOWAS Energy Protocol is a legal text that formalises flaenjemidi of enterprises in the energy

sector that was modelled after the European Energy Charter Treaty. It promotes investment and trade by se
as a security for foreign direct investments in the energy sector. The ECOWAS Member $¢tates have comf
the process of ratifying the Protocol which aims to provide a legal and regulatory framework for all regi
energy integration initiatives and priojebts view, Liberia recognizes and incorporates the ECOWAS Energy
Protocol as a part of its ARRE

The ECOWAS Bio-energy Strategy Framework

The ECOWAS Rinergy Strategy Framework, adopted by the ECOWAS Council of Ministers in June 201
aims to enhance the sustainabEn®&igy production and use within the Region that help address energy
poverty, particularly in the rural angh@aripopulations, promotes food security, safeguard the environment,
and enabling domestic and foreign investments. Development of National Action Plans should take
consideration the following objectvésitaatives:

1. Universal access to modern energy services, especially amthgeuinban areas by 2030

2. A more sustainable and safe provision of domestic energy services for cooking thus achieving |
objectives of the White Paper for accesteto energy services by a@dhcreasing food security
within the region;

3. Promote the transition from the traditional use of biomass towards a modern, efficient production and
of modern Banergy;

4. Broaden regional dialogue andtggeesr leamng to support the development-en@&igy strategies

in the ECOWAS Member States

Promote regional policy planning-8reBgy harmonized with national policies;

Sensitize and share experiences on modern sustaaradrigyBicoduction that alsmetes food

security; and

7. Create a vibrant and sustainable modemergip sector that promotes economic growth, rural
development, and poverty alleviation.

The ECOWAS Small-Scale Hydropower Program (SSHP)

oo

THE ECOWAS Sr&tlale Hydropower Program, etibgtthe ECOWAS Council of Ministers in June 2013,
aims to contribute towards increased access to modern, affordable and reliable energy services by establi
an enabling environment for-soadd hydro power investments and markets in the EGQWWAS aeg

part ot the NREAP of Liberia to undertake programs and activities in accordance with the ECOWAS SSHP.

Between 2013 and 2018 the following specific program objectives will be achieved:

1. At least six ECOWAS countries will have improved fin@indagak (poverty reduction impact of
SSHP evidence in their legal framewonh téegfidefined, transparent licensing procedure etc.);
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2. ECOWAS Member States integrate SSHP into their scenarios, planning documents and budget
allocations;

3. NationaBSHP initiatives and projects increasingly rely on local expertise from public and private sect
(withlimited international suppeatteast 1000 experts are trained;

4. Quality guidelines are in use and quality of SSHP posigstaomd feasibility studipsoved

5. SHPP, planning tools and all other SHPP reliatatpsiat@vailable on the ECREEE website;

6. A least 35 additional SSHP projects per year are developed up to feasibility study level. The construc
of 50 projects has commenced. The more funding is mailiegatdfects can be developed,;

7. At least 10 companies established to provide&s@htuelated services (planning, operation, repair
etc.)

8. Sustainability criteria and biodiversity offsetting will be mainstreamed throughout the planning &
construction of SHP plants.

ECREEE Rural Electrification Program (ERuUEP)

The implementation of ERUEP will be done based on the four main pillars of ECREEE work programs:

1. PolicysupportR);

2. Capacitipevelopmerg)

3. Project DevelopmantFinancin{D); and
4. Knowledg®lanagemeri)(

These four pillars are vastly interlinked, and their impatag@nfievelopment in ECREEE is that, it

allows for planning to take into account all the aspects needed for a successful implementation. A fea:
initiative must include policy mechanisms, capacitgibaildeggromote the development anttiivgpof

specific projects and appropriate knowledge management, starting with awareness raising and knowle
sharing.

The main activities to be undertaken in the rural electrification initiative include:

Support Member States in setting up the enalshimgnent and institutional frameworkdddini
Support MS in analysis and planning of rural electrification through GIS based rural electrification plan
Support the identification of national tailored approach to rural electrification

Supporthe establishment of appropriate institutional and legislative framework

Promote an enabling environment for private sector involvement

Promote regional policy on rural electrification

Strengthen the capacities on sustainable management, operitiensanue wlexisting systems
Technical and entrepreneurial training to build capacity on local manufacturing of components
Mentorship to entrepreneurs

Support project preparatory activities

Support governments in fund mobilisation

Direct supportitoplementation through EREF calls

The ECOWAS Program on Gender Mainstreaming in Energy Access (ECOW-GEN)

The ECOWASogranon Gender Mainstreaming in Energy AccessGENIAMS established against the
background that women’'s potential, in the ECOWA
undedutilized and that empowering women to make significant contributions in the implementation of
adopted regionanewable energy and energy efficiency policies is necessary for the achievement of th
Sustainable Energy for All (SE4ALL) goals in West Africa. Moregraes tfeeinded upon the principles

of the ECOWAS Gender P o | idevgiop poficiex dpabgeam pohpeodde z e s t
alternative energy sources which would contribut
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To stimulate the development of Wemnbuosiness initiatives in the energy sector, ECREEE, through the
sypport of the Spanish Agency for International Cooperation and Development (AECID), established
ECOWAS Women’'s Business Fund. ECREEE will wor k
fund, innovative energy projects implemented bgraupeeand associations. In addition to this, ECREEE

will assist Member States to establish similar funds in their respective

The ECOWAS Solar Thermal Program

The overall goal of the Solar Thermal Program (SOLTRAIN) in West Africa is to softtibérientcathe

fossil fuel based energy supply to a sustainable energy supply system based on renewable energies in ge
but based on solar thermal in particular. The overall project will be coordinated by ECREEE and techni
implemented by AEE INFEEoperation with 8 institutional project partners from 7 West African countries
(Cape Verde, Nigeria, Burkina Faso, Ghana, Mali, Senegal, Niger and Sierra Leone).

The ECOWAS solar thermal capacity building and demonstration program thengiove exisdinig re
awareness, political, technological, and capacity related barriers which restrict solar thermal energy deploy
in ECOWAS countries. The program will also contribute to increase the grid stability and save national p
reserves as sol&etmal systems will significantly reduce the stress on electric grids due to the shift fron
electricity to solar energy. The program links precisely to the goals of the regional polices on Renewable el
and energy Efficiency adopted by the ECOWA$ édlutheads of State and Government in 2013. The
regional policies considered solar thermal as a least cost sustainable energy technology and set specific te
for its use to meet sanitary and industrial hot water needs in the region.

The Goals of SOLtrain West Africa are:

Capacity Building by theoretical and practithéffaiiier courses to selected universities and polytechnic
schools in the area of solar water heating and solar thermal drying

Identify, monitor, analyze and improve egistintpjesmal systems together with the partner institutions
(practical training).

Technical support of local producers:

Design and Instalbesdhermal systemstifier partner institutions for tegeimd demonstration purposes;
The partner institusionill offer trainings to national companies, installers, producers and further training
institutions within their countries.

Installation of 200 Demonstration systems at social institutions as schools and hospitals engineered by
partner instituticansd installed by national practitioners

Trainings to administrative, political and financial stakeholders in each country

Solar thermal testing facility in one of the countries

The ECOWAS GENERATION AND TRANSMISSION MASTER PLAN

The ECOWAS Renew8lnlergy Policy highlights renewable energy scenario that is fully complementary to the
ECOWAS power supply strategy and conventional national supplies, both as a significant contribution to
power generation and as a prevailing contribution toenniggrsaicess for rural areas. Projects to be
developed under the renewable energy power generation are to be implemented by ECREEE.
TheECOWAS Generation and Transmids#templan approved in September 2011, foresees 30 power
generation projects selected as regional priority power projects with a total capacity of 10.3 GW and a cc
US$18 billion (€15 Billion). The nesisprojectsdiosbe e o f
available from 2017 to 2019. The selected projects are based primarily on large hydro power (21) with 7
MW, on natural gas (3) with 1,300 MW, on coal (2) with 1,075 MW and on renewable energy (4) with 800 N
must be notedathsome projects are already getting delayed, and, therefore, the proposed scenario will mo
likely not happen as scheduled. This would have serious consequences for the importing countries and cou
relying on new large hydro. In this contexynRbBdezEs mighgsume more competitive roles.
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The tables below show the lists of projects (generation and transmission) earmarked for regional implemen

orasregional priority projects:

Table 1: REGIONAL PRIORITY GENERATION PROJECTS

Annual
Energy Generation Year of Projec

Regional Projec Priority Capacity Generation Cost Commissionin
Coal Power plant in US$ 2531
SendotfSenegal) 875MW Million 2016
Gouina Hydroelectri
Project:
Interconnecting Kay
(Mali)-Tambacounda
(Senegal) 140 MW 5655Wh| $329 Millio 2017
Wind Farm( Senegsg
the Gambia) 200 MW $318 Millio 2021
Hydroelectric plants
Boureya (OMVS)
Badoumbé (OMVS)
Balassa
(OMVS) and
Koukoutamba (OM\
1.Badoumbé
2. Balassa 70 MW 416GWh| $197 Millio 20172019
3. Boureya 181 MW 40GWh| $171 Millio 20172019
4. Koukoutamba 160 MW 4585Wh| $373 Millio 2021
(Mali) 281 MW 4585Wh| $404 Millio 20192021
Kaléta Hyd{Guinea) 240 MVAB x 80 MV 9465Wh| 267 Million 2015
Sambangalou Hydr¢
(Guinea) 128 M4 x 32 MV 40Z5Wh| 433 Million 2017
Digan HydrGinea) 93.3 MW 243zWh| 112 Million 2012
Souapitidydro
(Guinea) 515 MW 251&Wh| 796 Million 20172019
Amaria Hydf@finea) 300MW 143%Wh| 377 Million 20192021
Grand Kinkdtydro
(Guinea) 291MW 72@Wh| 298Million 2012
Kassa Hydro
(Guinea/Sierra Leor 135 MW 52&8Wh| 214 Million 20192021
Mount Coffee Hyq 66 MW 435GWH 383 Million 2015

88



National Renewable Energy Action Plan (NREAP) of Liberia 2015

Table 1: REGIONAL PRIORITY GENERATION PROJECTS

Annual
Energy Generation Year of Projec

Regional Projec Priority Capacity Generation Cost Commissionin
(Liberia)
Bumbuna 400 MW-1560GWk
Hydrdierra Leone) 520M§  1,566Wh| 520 Million 20172019
Félou Hyd{Mali) 60 MW 350GWHh 170 Million 2013
Solar project 150 M
(Mali) 150MW $54M 549 Million 20192021
Tiboto Hydro (Cote
d’'lvoire) 225 MW 91Z5Wh| 578 Million 2021
Fomi Hydr¢Guinea) 90 MW 3745Wh| 156 Million 20172029
Soubré Hydro&€e
d’'l voire 270MW,  1,1265Wh| 620 Million
Aboadzecombined
cycle Thermal Plant
(Ghana) 400 MW 356 Million 2014
Hydro Adjaralla
(Togo) 147 MW 3685Wh| 333 Million 2017
Project of combined
cycle ThermaTogo) 450 MW 401 Million 2021
Projecof thermal
plant in Maria Gleta
(Benin) 450 MW 401 Million 2014
Solar project 150 M\
(Burkina Faso) 150MW 549 Million 20172019
Mambilla Hydro $4000
(Nigeria) 2600MW  1,12146Wh Million 20192021
Zungeru Hydro 1,07Million
(Nigeria) 700 MW 3019Wh $ 20172019
Wind Farm 300 MW
(Nigeria) 300 MW 477 Million 2021
Coal plant of
Salkadamr(diger) 200 MW 573 Million
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TABLE 2: REGIONAL PRIORITY TRANSMISSION AND INTERCONNECTION PROJECTS

Length of Cost of
Project Transmission Line | Project Commissioning Year

Hydroelectric plant Gouina: 225 kV Ol
loop 280 km $65 Millior, 2019
225kV OM VG double circuit loop Lin $131
(GuineaManantafMali) Million
Reinforcement of ManaBtatiako $151| 1st circuit: 202D19; 2n(
SikassadMali) section Million circuit: 2012021
225kV OM VG loop Bolgatdtpad) — 230 Millio
Bobo DiolassBugkina)- BamakadVali) 742 Km $ 2015
225 kV OMVG loop between Senegal 576.5
Gambia, Guin8&issau. 1677 Km  Million § 2017
Grand Kinkon western section of OMV( 141 Millio
loop $ 2012

430 Millio
CLSG 225kV OMVG double circuit log 1060 ki $ 2015
Second circuit of CLSG line 225kV ( 69 Millior
loop 1060 $ 20172019
225kV OMVG loop Séytali)(- 175 Millio
Ferkessédougdvofy Coast) 370 km $ 2012
225kV OMVG loop Buchdkribérig) — $100
San Pedrdvery Coast) 400 kn1 Million 20192021
225kV OMVG loop LiAsami- Fom 550 Millio
Nzerekore FomiBamako 1350 kn $ 20172029
225kV OMVG double circuit loop Fom 111 Millio
(Guinea) -Boundiallvory Coast) 380 km $ 20192021
225kV OMVG loop Soubaébolyory 69 Millior
Coast) 196 km $ 20172019
225kV OMVG loop Bolgata@Btpmd) — 74 Millior
OuagadougoButkina Faso) 206 kn1 $ 2013
330kV OMVG loop betviReestea and 240 Millio
Bolgatanga (Ghana) 640 km $ 20172019
330 kV OMVG loop NiamMiggnj - Birnin
KebbiNigeria) - Malanvilléénin) — 540 Millio
OuagadougoButkina Faso) 832 km $ 20172019

2000

760 kV OMVG loop network thNigeyta 2700 knj  Million ¢ 20192021
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TABLE 2: REGIONAL PRIORITY TRANSMISSION AND INTERCONNECTION PROJECTS

Length of Cost of
Project Transmission Line | Project Commissioning Year
238 Millio
Median Backbone 330kV OMVG loop 713 kn $ 20192021
330 kV OMVG double circuit loop Sak 39 Millior
(Benin) - OmotoshdNigeria) 120 km $ 2021
225kV OMVG loop Salkadawaraey 72 Millior
(Niger) 190 km $ 20192021

ECOWAS-ACTION PLAN IMPLEMENTATION STRATEGIES AND STATUS

Regional Priority Projects planned for implerd@titat2025:
10 000 MW to be installed of wiTi®d0 MW will be hydro sources

16 000 km of transmission lines

TOTAL INVESTMENT COSUS$s24 BILLION with GENERATION COSTSSf 18 BILLION AND

TRANSMISSIONJS$H6BN

TABLE 3: STATUS OF IMPLEMENTATION OF ECOWAS TRANSMISSION PROJECTS

Project

Status of
implementation

Time of Commissionir

Expected commissionir|

330 kV Ri vi eRrestea((Ghana e d Projectsngoing 2015
Operational since

330 kV Aboadze (Ghan&lta (Ghana) 2010 Completed

330 kV Volta (Ghand)o me “ G SakdteT o g

(Benin) Undeimplementatia Completed

330 kV PHCN/T(Migeria)

At level of preparati

Expected to be complet
2017

330 kV ABOADZEPRESTEAKUMASH
BOLGATANGA , Tunatlan-Wa

At level of pre
investment

Expected to be complet
2015

Han (Ghana)Bobo Dioulasso (Burkina F&8kasso
(Mald-Bamako (Mali)

Preinvestment

Expected toe completec
2015

225 kV Nzerekore (GuinEani (GuineaBamako
(Mali)

Preinvestment

To be completed 2016

330 kV Birnin Kebbi (NigeBajnberke (Benin)
Niamey (Niger) Ouagadougou (Burkina Faso)

Preinvestment

To be completed 2017

147 MW WARRIjarala Hydropower Facility

Preinvestment

To be completed 2017
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TABLE 3: STATUS OF IMPLEMENTATION OF ECOWAS TRANSMISSION PROJECTS
Status of
Project implementation | Time of Commissionir
At level of
60 MW Felou Hydropower Project implementation To be completed 2014

INTER-ZONAL TRANSMISSION HUB SUB-PROGRAM

(Burkina Faso, OMVS via Mali, Cote d’lvoire via Mali, CLSG via Cote d’Ivoire).

The main transmission huipsadras for the region include:

225 kV Bobo Dioulasso (Burkina-Fasapjadougou (Burkina Faso);

225 kV Bolgatanga (Ghaa)agadougou (Burkina Faso);

25 kV CoeMai;, d’ |l voire

330 kV Aboadze (GhanBlesea (Ghana)Kumasi (GhanapBolgatanga (Ghana) + Tumu (Ghéatam)
(Ghana)Wa (Ghana);

Han (Ghana)Bobo Dioulasso (Burkina FaSiasso (MaiBamako (Mali);

225 kV Fomi (Guine&amako (MaliNzerekore (Guined)insan (Guinea)

147 MW WBP Adjarala Hydro Power Facility

Both the generation and transmission projects identified HEQ8YARe Generation and Transmission
Master Plan have been spread between phases 1, 2 and 3 according to:

The implementation of this master plan hashegkred to ensure the load supply throughout the region.
This will be implemented in line with following phases of development:

Phase 1: Commissioning in the perie202@17

Phase 2: Commissioning between 2019 and 2021

Phase 3: Commissioning atémg202:2023)

THE WEST AFRICA GAS PIPELINE (WAGP)

The West African Gas Pipeline project is an International Gas transmission system that will transport cl
reliable and cheap natural gas from Nigeria to customers in Benin, Togo and Ghana. The proposal for a n:
Gas Pipeline across West Africa adesim1982 by the ECOWAS Commission ECOWAS as a key regional
economic goal. The World Bank undertook a study on this in 1992 which confirmed the viability of a Natura
Pipeline based on ample reserves of Nigerian Natural Gas and Regional Ehergyaneealts for

Chevron and its partners to buildrail@20ffshore line capable of initially shipping 180 million cubic feet of
Nigerian gas per day for sale to power plants and other major gas users in Ghana, Togo and Benin.

The main objectivethefgas pipeline master plan were three folds:

To encourage Royal Dutch Shell and Chevron to tap into a vast resource that since the onset of oil product
the 1960s has been wasted in the associated gasfipnodegs known as flaring.

To prode a cheap source of energy in a region starved of electricity, by serving as International G
Transmission System that will transport clean, reliable and cheap natural gas from Nigeria to customers in E
Togo and Ghana.

Foster regional economit @wiitical integration that would support economic growth, and in particular the
development of ¥est Africa electricity market

Agreement on project

In 2000, the four nations involved signed an Intergovernmental Agreement for a harmegigaetbfiscal and r
framework for crdssrder construction and operation of the gas pipeline. The four Nations and the West Africe
Pipeline Company (WAPCo) signed International Project Agreement (IPA) for the development of the pipel
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2003. Construction ef WIAGP therefore began in 2005 and by 2008, the Pipeline construction had complete
and gas introduced into pipeline.

The Project benefit

The project is the sabion's solution to bringing energy for economic growth and environmental benefits t
GhanaTogo, Benin and Nigeria. To help in the energy access challengesginrthéhslAGP aims to

achieve the following benefits:

u

i

i

Provide a lorgrm supply of abundant, clean, relatively cheaper fuel from Nigeria to Ghana, Togo an
Benin;

Transfer témical knowledge and skills to relevant public agencies, local consultants, contractors and th
employees across the four countries

Employ over 100 skilled people from tlegisub on competitive selection basis. This number has been

far greater dugisonstruction

Provide a new level of regionapemtion and economic integration to enhance regional stability under
the auspices of ECOWAS

Serve as a catalyst for direct foreign investment in the project countries

Provide Nigerian producerderitéfit from additional revenues accruing from the sale of associated gas to
WAPCo

APPENDIX IV GIVES THE CALCULATION PARAMETERS FOR THE SCENARIOS
NREAP-NEEAP-SE4ALL

Value
To be chosen by the national team, on th
2010 of availability of data
Base year
Year in which the execution of the N
Beginning of execution of national plans | 2016 NEEAP and SE4ALL plans will start
Country: Liberia Liberia
Population 3,630,030
Population growth rate 2.0%
Family size 5 Number of people per housing unit
National currency (Liberian Dollar) LD$
Exchange rate (LD$/US$1) 80 = value euro/value national currency
GDP (000 000) 1,946 in millions, of national currency
Annual economic growth rate 5.5% in %
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This is equivalent to the interest rate u
calculate therofitability of investments.
used in this tool to calculate net present
of energy investments. If no national V|
available (for instance from the Minig

National discount rate 10.0% Economy), use a suggested value =10%
It would be preferable to exclude capag
has been out of service for a long period

Installed generation capacity (MW) 65 for instance > 2 years

Annual electricity generation (GWh) 190

Growth rate of electricity generation 17.2%

Electricity tariff (Liberian Dollar/per kWh)| 43.20
Expenditures on fossil fuels for th

Expenses for purchase of fossil fue electricity generation, divided by the tota

percentage of total power sector costs | 50.0% of sales ofegtricity from thermal sources

GHG intensity of the electricity sector (kg

400

Average Greenhouse Gas (GHG) emisg
the electricity sector, in kg CO2 equival
MWh electricity produced

Rate of access to electricity (base year) | 1.4%

According to national objectives and
Target year to reach universal access 2030 including the national SE4ALL Action Agg

Percentage of households connected

national grid (acc. to national plans

objectives); this does not include user t

receive service from 4giitis or staradone
% of grid connections 60.0% systems

Average costs @fnnecting a new user to

grid (including costs born by the utility an
Cost of grid connection (Liberian Dollar) | 24,000 born by the user)

Average costs per user ofgrnds or stan(
Cost of offrid service (Liberian Dollar) 24,000 alone systems

Increase in GDP attributable to each
Economic impact of access to ele household receiving access to electricit]
(Liberian Dollar) 4,800 grid connected andgoidl solutions)

PV generation {ire base year) (GWh)
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Technical and economic potential for n
generation (MW)

253

Taking into account all local cong
(favorable/unfavorable): cost of alternatiy
based technologies; willingness and al
pay of users; lotathnical capacity; availa
of public and private capital, etc.

Number of operating hours of PV pe
(Hours)

1,800

Number of hours of generation/year; ca
as an equivalent to the numbers of hour
capacity generation

Investmembst per kW PV (Liberian Dollay

200,000

Average annual operating costs per |
installed PV capacity (Liberian Dollar)

2332800

Wind generation (base year) (GWh)

0

Technical and economic potential for ne

generation (MW) 0 same as PV
Number of operating hours of wind pe

(hours) 2,500 same as PV
Investment cost per KW wind (Liberian D¢ 160,000

Average annual operating costs per |

installed wind capacity (Liberian Dollar) | 6,480,000

Hydropower generation (base({Af)) 40

Technical and economic potential fol

hydropower generation (MW) 175 same as PV
Number of operating hours of hydropov

year (hours) 4,90 same as PV
Investment cost per MW of hydro

(Liberian Dollar) 240,000

Average annuabperating costs per MW
installed hydropower capacity (Liberian O

3,888000

Year to realise the full RES potential

2025

According to national plans and objectivg
in which the combined planned new
investments will be operational

Technical and n@chnical losses in electr

Rate of grid losses (base year) 28.0% transmission and distribution
According to applicable power sector plg
the NEEAP; as defined in the NEEAP, t
in which the losses of the electric grid
Year in which losses will be reduced to 1| 2025 reduced to 10% of electricity generation
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Capital intensity of grid EE investments (|
Dollar)

80,000

Value of investment (hard, soft, instit
needed to reduce losses by 1 MW
expressed in the national currency

Number of lights per grid connected houg 9 =national average
Power rating of incandescent lamps (W) | 60 = national average
Year in which all incandescent lamps s
replaced by high efficiency lamps (CFL
etc.); the period for executitredEE lightin
plan" should be less than the average lif¢
Year to attain 100% high efficiency lightirl 2018 high efficiency lamps
Cost of one low consumption lamp Average cost, including all types of
(Liberian Dollar) 160 efficiency lamps
Average lifetim@cluding all types of K
Lifetime of LCL (years) 4 efficiency lamps
Verification of the length of the plan Plan OK | Automatic verification, carried out by the
Number of use hours/year/lamp (hours) | 1,200 = national average
Automatic calculation based on the parg
above. This should amount to approx.
Estimated total national power consumpg total national power use for all types of
household lights (GWh) 7 (see automatic verification below)
Independent household data of all
National total power consumption for obtained e.g. from national power cof
(indepettent data) (GWh) 22 national statistics organization, etc.
Automatic verification of lighting data Data OK
Estimated reduction in household
consumption through the implementatig
Reduction of electricity consumption thro national program to disseminate high ef
use of higéfficiency lamps 60% household lighting

= national average, number of lights and
devices per family, including -atand solg
lamps or higifficiency lamps powered |
decentralized or stahohe source (solar |

Number of gjfid lightper household 3 picehydro, migirids, etc.)

Average consumption per household o
Fossil fuetonsumption for lighting per f fuels- such as kerosene, oil, efor lighting
per year (kg) 30 and other energetic uses
Price of kerosene (per liter) (Liberian Dol| 120
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Cost of an gdfid lighting device (Liber
Dollar)

1,600

National average cost gjradflighting devic
for all types of technologies: -atand sola
lamps, the lighting portion of a solar
system etc.

Lifetime of an-gfid lighting device (years)

Percentage of national electricity consum
buildings (in base year)

40%

For air conditioning, ventilation, water H
this does not include lighting

Technical and economic potential fd
measures in buildings

13%

Percentage reduction in electricity const
in buildings, with a payback time accept
building owners and users (see below)

Year to achieve 100% of the potential sa

Percentage of national electricity consun
industry (in base year)

buildings 2031

Simple payback time for fBBasures i

buildings acceptable to building ownel Number of years necessary for the ¢
users (years) 5 savings to pay for EE measures

20%

Includes all industrial activities (transform
matter), including artisanal activities, tre
of minerals, agraustrial activities, etc.

Technical and economiateqtial for E
measures in industry

13%

Percentage reduction in electricity const
in industry, with an acceptable payback ti

Year to achieve 100% of the potential sa

industry 2029
Simple payback time for the EE me; Number of years necessary for the ¢
acceptable todustrial enterprises (years) | 3 savings to pay for EE measures

Percentage of national electricity consu
for public street lighting (in base year)

1%

Percentage reduction in electricity const

Technical and economic potential fd for public street lighting with an acce
measures in public street lighting 20% payback time (see below)

Year to achieve 100% of the potential §

for public street lighting 2024

Simple payback time for the EE mei

acceptable to municipalities/street Number of years necessary for the g
operators (years) 4 savings to pay for EE measures
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Year to reach 100% of households with
to clean, affordable, safe and suste
cooking

2031

Percentage of families using LPG for (¢
(base year)

10%

Cost per family of equipment for LPG ¢
(Liberian Dollar)

100

Average cost per family for all typ
equipment: individual (bottle/tank, ¢
appliance/hot plate); collective (filling
distribution network, tanks, etc.)

Lifetime of LPG cooking equipment (year,

10

Average lifetimef the different types
equipment

Target for the percentage of families usir
when the 100% access to modern ¢
target is achieved

45%

Percentage of families using improved
(wood, charcoal) for cooking (in base yee

15%

Cost pefamily for an improved wood/chi
stove (Liberian Dollar)

10

Lifetime of an improved cookstove (years

10

Target for the percentage of families
improvedookstoves when the 100% acc

to modern cooking target is achieved 50%
Percentage of families using an alte Modern cooking technologies include:
modern cooking technology (in base yeal 1% ethonal, pellets, solar stoves, etc.

Cost per family of alternative modern (¢
technology (Liberian Dollar)

50

Lifetime of alternative cooking technology

10

For all types of alternative technologies {
targeted in national plans

Target for percentage of families
alternative modern cooking technologies
the 100% access to modern cooking té

attained 5%
Automatic verification: the sum of targ
LPG, improved stoves and alter
technologies = 100% (note: unless the 1
plans aim at a target lower than 100% wi
Automatic check of targets Plan OK | scenario period)

The End; Thank You.
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