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FOREWARD 

This report reviews major activities and developments as 

part of the U. S. Agency For International Development's 

(U.S.A. I.D.) technical assistance to the Government of Liberia's 

(GOL) National Energy Committee (NEC) and its member agencies
 

from November 1983 to October 1985. 

The energy sector assistance to the GOL represented the
 

collaborative efforts of several 
 branches of U.S.A.I.D. The
 

principal form of assistance was a Resident Energy Advisor 
 under 

funding from the Energy Initiatives For Africa (EIA) Program, 

Africa Bureau AID/Washington. The EIA regional office in Abidjan, 

Ivory Coast also provided the assistance of project staff on 

several short-term visits. 

The Energy Office of the Science and Technology (S&T) Bureau
 

(AID/Washington) provided funding for a number of short-term
 

consultants to work with the Resident Energy Advisor and his
 

Liberian counterparts. 
The Africa Bureau also funded short-term
 

working visits by the Bureau staff and contractors. The USAID
 

Mission in Monrovia provided valuable back-up support throughout 

the period and financed an Energy Program Implementation 

Workshop, the final major project activity. 

Under contract to U.S. A.I.D., Oak Ridge National Laboratory 

(ORNL) staff filled the Resident Energy Advisor position and 

provided most of the short-term consultants. 
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The GOL provided the services of various individuals froM 

the amber agencies of the NEC, including the Secretary of the 

NEC, who served as principal counterpart to the Resident Energy 

Advisor. The GOL also provided material support in the form of 

office space# same secretarial and photocopy servicess a project 

vehicle and a portion of its transport fuel requirements. 
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SUMMARY 

This report reviews the activites and consequences of the 

U.S.A.I..-funded energy sector technical assistance to the GOL 

from November 1983 to October 1985. The emphasis here Is on 

describing the process of energy resource/technology assessment 

and policy evaluation as it occurred within the context of other 

energy as sesment work, and the larger planning/decision-making 

context In Liberia. The results of the energy analyses and the 

specific recommendattons made by the NEC to the GOL on energy 

polices are described briefly 
inthis report. More comple":e
 

descriptions can be found in the NEC's comprehensive "Integrated
 

National Energy Program for Liberia" and In the other references
 

identified In the full report which follows this Summary. 

The period covered In this report represents a "second
 

phase" of U.S.A. I.D. s energy sector technical assistance in 

Liberia. The "first phase" occurred from April 1982 to March
 

1983 when U.S.A.1.0. provided about one and hal f person years of 

short-term tochncal assistance. During the second phase
 

(November 1983 to October 1985) tho assistance was In the form of 

a resident advisor to the NEC for two years and an additional one
 

and a half person years of short-term technical assistance.
 

The NEC, an Intoragency body of the GOL wIth responsibilIty 

for evaluating energy pol icy options* zerved as the counterpart
 

agercy. The resident energy advisor and the short term
 

consultants worked through the Secretariat of the NEC with
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conterpart staff persons from agencies of the NEC.
 

A substantial energy data base was developed during the
 

first phase of the joint GOL/U.S.A.I.D. energy assessment and the 

World Bank carried out its own independent Liberian energy
 

assessment soon after the start of the second phase of the
 

GOL/U.S.A.I.D. energy sector work. The World Bank's assessment 

built on the earlier one, extending the analysis in certain vital
 

subsectors, par'ticularly petroleum importation and public
 

electricity generation. Utilizing the information from these 

other research and pol icy evaluation programs, activities during
 

this second phase were directed primarily toward developing 

better technical Information about particular policy options and
 

formul ating speci fic program recommendations.
 

Major project activites are described 
under six general 

headi ngs: 

A) Data Collection and Technical Analyses 

B) Policy Evaluations and Liberian Counterpart 
Recommendations to the GOL 

C) Rovies of the Liberian Energy Pol Icy Process 

D) Liaison Activities with Other Donors 

E) Fomal and Informal Professional Development 
Activities for GOL Counterparts 

F) Other, Related Activities 

Following thu Lummary descriptions of these activities, 

devolopments with roJard to the goal 
of Institution building are
 

cons doreod.
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MAJOR PROJ ECT ACTIVITIES 

A.. 	k~tA rmUuctio Aid Tehnical Anayse 
1)	A study of public sector building electricity

conservation potenti al 
2) Examination of the economics of industrial
 

scale wood energy supply 

3) Development of a 1984 energy balance 

4) 	Examination of aspects of the LEC 
management information system 

S) 	Up-grading of the transport and electricity 
subsector descriptions
 

6) Start of work on a 1984 energy balance 

7)Other, short-term preliminary investigations 

(A.1) Public Sector Buildinf Electricity Conservation
 

The public sector building electricity conservation study
 

was carried out by Gerald Pine (ORNL) and 
R. Emile Rhinelander
 

(Dept. of Energy). It concluded that even substantial Invest­

ments inbuilding repair (e.g., fixing broken windows, adding sun
 

screens) would not result in significant reduction inelectricity
 

use, though comfort levels would be improved. Thusp conservation 

potential 1los Inshort-term measures such as mandatory emergency 

energy conservation and over the long term Inenergy efficiency
 

standards for new 
public sector buildings and appliances.
 

(A.2) EconumicD of Industrial Scale Wood Energy Supply 

Robert Porlack (OR1.UL), workod w Ith W111 faDarron (Resident 

Energy Advisor/ORNL), Garland Samuol b (OFRL) and Rhinelander on a 
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study of the economics of industrial scale wood energy supply in 

Liberia. The study concluded that use of standing biomass (i.e., 

secondary forests and retired rubber trees) offered the lowest 

cost resource base, but even wood energy plantations appear
 

likely to be cost competitive (on a technical basis) with
 

petroleum fuels for rural station electricity supply.
 

(A.3) 1982 Liberain National Energy Balance 

Barron, Samuels, Rhinelander# and G. Melvin Smith (Dept. of
 

Energy) developed a 1982 energy balance for Liberiat 
showing that
 

approximately 13 million barrels of crude oil 
equivalent were
 

utilized. Roughly two thirds of this energy 
was in the form of
 

fuelwood and wood utilized to make charcoal. About 2SK was in
 

the form of petrolem, 
with mining operations and electricity for
 

the associated mining communities accounting for about 6(X of all
 

petroleum use. Hydroelectric power accounted for the remainder
 

of energy supply. 

(A.4) LEC Management Information System Review 

Barron wcjrked with two teams of Liberia Electricity 

Corporation (LEC) staff persons to evaluate the Information 

system for data needod to determine optimal operation and 

maintenance of exiutirnj electrical generation equimeont and 

invoestmunt options In now cquipmnt. The teams recommended a 

number of pecitfic hadn9ou, including croation of two "Investment 

analyst" potttlons (tu bu filled with exibting staff) and the 

placing of a iwnior 4dviLor Irn the Corporate Planning and 

5-4 



Development Department of LEC. (The recommendations of these 

reviews were formally accepted by top LEC management, but no 

action has been taken.) 

(A.5) Up-dates For Transport and Electricity Descriptions 

Rhinelander and Smith worked under the general supervision
 

of K H. Neufville (Ast. Minister for Energy 
- Head, Dept. of
 

Energy, and Secretary of the NEC), and Barron to up-date and
 

extend the transport and electricity subsector descriptions firzt
 

developed in 1982. 
The transport report was completed in March
 

1985 and the electricity report Is in draft as of October 1985.
 

(A.6) Start of Work On a 1984 Energy Balance
 

In July 1985 Rhinelander and Smith, again working under the 

supervision of Neufville and Barron, started working on a 1984 

energy balance for Liberia. (The World Bank had produced a 1983
 

balance,) Work is presently stalled becAuse of 
Inconsistencies
 

In the data supplied by the Liberian Petroleum Refining Company
 

(LPRC). Work Is expected to resume on this In October 1985, if 

the LPRC data problems can be resolved. 

(A.7) Other Short-ti Prol Iminary Invobtlgations 

Barron c4rriva out a prol liminary study of the role of 

electric hot ,ator h.ating In total and peak demand on LEC. The 

concluslon wau that It probably accounted for between 3S and 85 

of Omand total and po4ak and that any thift to alternative tech­
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nologies, such as solar energy, should be left entirely to the 

market factors.
 

Barron also worked with data from the Liberian Rubber
 

Planters' Association to develop preliminary estimates of the
 

size and location of the rubber tree resource base which might 

possibly be utilized for energy purposes.
 

Sfnhcy 1VIuautl anS A"~ Libaria Counterprt Pal ic
Recomendatl onig I Ih . 

Tho studies covered in part A and others noted in the full 

text were designed to develop the technical background for
 

specific recommendations from the NEC to the GOL. Major recom­

mendations were in the following areas: 

1) 	public sector responses to shortfalls In 
electricity supply 

2) evaluation of major hydroelectric proposals
 

3) 	evaluation of the viability of the Llberian 
petroleum refinery 

4) 	rev las and comments on the World Bank's 
draft version uf its Llberian Energy
 
asses aont 

5) 	 development of a comprehensive energy
planning document for Liberia 

(B.I) Public Sector Responses To Electriclty Shortfalls 

BDaw~ In part on 4 utuay by Lucillo Kavah (LEC) and Barron 

shcwIng publ Ic %octor contribution to damanOs on LFC, the Secre­

tariat of tho K[C rt=com noa that goverrmnont ban the use of air­

conditionerb In public soctor buildings and change office hours 
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during periods of load shedding. (This recommendation was widely 

discussed within the GOL, but no action has been taken.) 

(B.2) Evaluation of Major Hydroelectric Proposals 

During the first phase assessment, the Secretariat of the 

NEC recommended against the proposed massive development of the 

hydroelectric potential of the St. Paul River, arguing that the 

proposed project's nearly oder of magnitude increase in genera­

tion capacity above establ ished demand represented an unaccept­

able risk . On the basis of further evaluations by Neufville and 

Barron during the second phase, the Secretariat also recommended 

against the proposed Mano River hydroelectric development (again 

because of the oconomic risks assoicated with its large size), 

but supported a much scaled-down version of the St. Paul develop­

ment proposal submitted to LEC In mid-1984. (By 1985 LEC's and 

the GOL's financial positions were so strained that even funding 

for the scaled-down version of the St. Paul proposal -- about 

$100 million -- seems out of reach for at least the next several 

years.) 

(B.3) Further Evaluations of the Liberian Petroleum refinery 

The viability of the LPRC refinery was a major Issue toward 

the end of the NEC' s f I rst phase assesment. Debates and further 

evaluations continued throughout the second phase. In late 

L903 LFIRC brought In Its own consultantb who produced a report 

favorable to refinery reopening (with an $80 million investment 
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requirement). Neufvllle and Barron prepared a review of the 

consultants' reports pointing out problems with Its assumptions 

and rejecting its findings. 

In early 1984 the World Bank also examined the refinery
 

issue and supported the NEC position. (While the refinery
 

remains closed due noto offshore liquidity problems, final 

decisions have been been made by the top levels of the GOL to 

permanently shutdown the refinery, redeploy staff, and restruc­

ture LPRC into an efficient petroleum product importer. LPRC 

itself continues to publicize plans for eventual restarting of 

refining operations.)
 

(8.4) Review Onand Comment Draft World Bank Assesument 

In June 1984 the draft version of the World Bank's 

"Liberia: Issues and Options in the Energy Sector" was received 

by the GOL. The Secretariat of the NEC served as the principal 

agency for coordination of the GOL ropsonse to the draft report. 

The Secretariat and several agencies of the NECmember provided 

detailed comments, sono of which wore refloctod in tho final 

version of the report issued by thr, World Bank in December 1984. 

(B.5) The NEC' s Comprehensive Enegy Planning Document 

The Secrtariat of the NEC bogan work on Its comprotionsivo 

national onorgy planninj documont for t.Lboria In Novwbr 1984. 

In January 1985 tNufvIllo and |inrron worked with Jamoo Gush 

(Min.of Juatlce), Kawah# and ThUtnab Wilbank% (ORNL) to finalizo a 
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draft version of the document for review by the member agencies 

of the NEC. Comments were received from a majority of the NEC's 

members and from several other organizations. A revised version 

was distributed in April 1985 under the title "An Integrated
 

National Energy Program For Liberia" (INEP). The INEP summarizes 

the NEC's recommendations to the GOL for investments and institu­

tional reforms in each energy subsector. 

In September 1985 an Energy Program Implementation Workshop 

was held by the NEC to discuss and publicize the recommendations 

contained in the INEP. Attendees at the three-day Workshop 

included senior GOL personnel, senior representatives of donor 

agencies and foreign embassies, and representatives from the 

major industrial firms in Liberia. 

Qn TMW PtgU af Energy Pol1IycL ,Oggrt Da1emmnt 

In May 1985 Neufville and Barron and Patrica Koshel
 

(AID/Washington) finished a paper entitled "The Evolution of
 

Energy Planning In Liberia", describing the creation and evolu­

tion of the NEC, its achievementso limitations and possible
 

future developments. The paper also describes the vital role of
 

outside technical assistance in strengthening the NEC.
 

In June 1985 Barron and Neufville also wrote two detailed
 

case studies. One paper describes the history of the evaluation
 

process for major hydroelectric development proposals between 

1981 and 1985. The socond reviews the pol icy debates over the 

LPRC refinery and the technical arguments of the several studies 
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carried out as part of the evaluation process. 

&OIUAIS Ativite 

During 1984 and 1985 the Secretariat of the NEC became the 

focal point for coordination of energy sector inquires and
 

activities by the World Bank, 
 the United Nations (UN), and the 

Delegation of the European Economic Community (EEC). As part of 
the Energy Program Implementation Workshop the Secretariat also 

worked with representatives of other embassies and potential 

donor agencies (e.g., the embassies of China, France, and Sweden 

and Italy). 

.L Formal A"d Informal ftofessional Deelament Activites 

From the beginning of the U.S.A.I.D.-funded energy sector
 

technical assistance to Liberia, 
data collection and analysis 

activities were carried out In 3 manner designed to maximize the 

training oxperien:es for the counterpart staff. 
 In some cases
 

this meant Liberian project staff from the member agencies of the 

NEC working under the direction of more experienced outside
 

technical 
persons, and In other cases, the Liberian staff having 

major or total responsibl ity with occassional advice fram the 

Outside experts. 

To complement tho "hands-on" training, Barron developed the 

curriculum for thorta course In project evaluation methodology 

and taught the course to 14 porsonb from six member agencies of 

the NEC. Naar the ..nd of the project a second, briefer course 
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was taught by Barron and Carl Petrich (ORNL) for staff of the
 

Dept. of Energy.
 

& Other Bate Aciities 

On an intermittent basis, the Secretariat of the NEC, its 

resident advisor and short-term consultants provided assistance
 

of various types to LEC, Ministry of Planning and Economic
 

Affairs (MPEA), the National Iron Ore company (NIOC), and 

U.S.A. I.D. 

Over the course of the project short-term visits were made to 

Liberia by EIA/Abidjan staff, AID/Washington staff and 

consultants. Ed Karch, Asif Shaikh, and KJell Christopherson
 

(EIA/Abidjan) made trips to Liberia to 
discuss possible areas of 

EIA support. Near the end of the project, a charcoal export 

study through EIA was agreed upon as a useful follow-on 

activity. Other visits included those by Wos Fisher, 

AID/Washington Africa Bureau Energy Advisor to discuss activities 

and possiblo aroas of assistance; by Frank Denton 

(AID/Washington) to diicuss rural electric systom technology and 

institutional possibilities; and by Shirley Burchfield
 

(consultant to AID/Washington Africa Bureau) to review the energy
 

data bases and collection systems of various Liberian agencies.
 

Blarron made a consultation trip to ORNL, Washington 

(U.S.A. 1.D., World 0ank) and New York (UN) facit itatoto help 

coordination of energy sector donor agency activites In Liberia. 
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INSTITUTION BUILDING 

The maj or alms of the U. S.A.I. D.­ funded energy sector
 

techncial assistance are to strengthen 
the capability of the GOL 

to systematically evaluate the nation's energy options, and after 

decisions have been made on appropraite policies, to effectively 

implement programs to improve the energy situation. "Institution 

building" involves development of pools of local tohncal 

expertise and creation of effective organizational structures#
 

proceedures, and responsibilities on the part of agencies
 

designated 
to evalaute options, make decisions and implemnent
 

programs.
 

The NEC made highly effective use of these outside technical 

resources to improve the energy information base, identify the
 

nature of Liberia's energy problems, to formulate well designed
 

programs to address Liberia's growing modern sector energy 

problems and to strengthen the analytic capabilities of Its own
 

staff. 
 Over the course of the two phases of U.S.A.I.D. 

assistance, considerable improvements were made in the technical 

ability of Liberian project participants In the area of energy 

analysis. The active GOL participants In the work (about 15 

persons) have gained considerably In their understanding of the 
nature of energy problems and opportunities facing Liberia. In
 

several cases, participants have also gained a much better
 

understanding of program ovaluation methods. 
The availability of 

substantial outbide tocchncial resources opened-up possibilities 

for spoclflc lines of analytic Inquiry and served as a catalyst
 

for the more active investlgatlon of energy options by the NEC.
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It is probably fair to say that in Liberia the energy 

situation Is reasonably woll understood, the nature of the 

particular problems has been adequately Identified, and realistic 

set of programs to address these problems have been proposed. 

The soundness of program recommendations cannot, of becourse, 

finally Judged until they have been adoped and Implmented. 

At the bottom line, the NEC Is an advisory body without 

significant access to the top-decision-making levels of the GOL. 

Its principal recomemdnations have not been officially disavowed 

by the Head of state, but neither have they been acted on. In 

terms of Figure So it can be said that energy planning (and for 

that matter planning in virtually every sector) Is presently 

stalled at the stage of program/pol icy formulation and 

Impl ementat Ion. 

Hard choices have boon postponed Ii Liberia to the detriment 

of energy services and the economy as a whole. Calls for needed 

reforms have o far gono unheeded. 
At this point it remains
 

unclear when actions will 
be taken and on what basis decisions
 

will be made. Whet, the 5tago 
Is again set for Oecislons which at 

least consider technical efficiency arguments, the NEC's INEP 

should prove to be a valuable starting point In the energy 

sector.
 

The NEC has domonutrated convincingly that It Is capable of
 

making effective uto of outbide technical 
abssIItance 
to enhance
 

the capabilities of Its 
own staff# and that It can 
 focus the
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Figure S
 

Outline of Energy Policy Evaluation
 
and Implementation Stages
 

I 
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work of outside experts on helping it develop practical solutions 

to Important problems. Con, iation of U.S.A. I.D. Is energy 

sector technical assistance is a recommendation of both the INEP 

and the World Bank's Liberian energy assessment. With regard to 

this recommendation, it Is necessary to consider the basic 

question of the appropriate goals In Liberia of continued energy
 

sector technical assistance. In certain respects# energy
 

analysis has gone as far as It can reasonalby go within the
 

present planning context 
in that nation. Without fine decisions
 

on recommeneded actions 
in different energy subsectors further
 

study 
is likely to result In little noticeable Improvement in
 

Liboria'[c onergy situation.
 

Until the largoer planning context Improves, the major 

benefits of continued outside technical assistance In the energy 

sector are likely bo In the form of the further professional 

covoloenent of t-oru GCL staff and In encouragement provided to 

those persons within the G(A. who cnntinuo to lobby for more 

effmtfvo m1an45omont of the o,.orVy tctor. 

CON(XUOJING (XM4KN TS 

If there are aspects of the U.S.A.1.0.-funded energy sector 

technical *tiIittance In Liboria which might be beneficially 

roplicatod In othor countrfo% (and perhap6 in other sectors In
 

Liberi4), pri~i bly nono 14 morp important than the the close 

workfitj rl tltionthl ,twuipn the L.iarian and U.S. projoct 

ttaff%. 11rojot $p4rtItcpantofrm Oth Oides benefited 

slgnlffiLently frc' ttmo professional devlo.Pont opportunItes 
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provided by this arrangement, and this in turn helped to make 

highly efficient use of the limited U.S.A.I.D. and Liberian 

resources available for the energy work. 
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I INTRODUCTION
 

The U.S.A.I.D.-funded energy sector technical assistance
 

programs in Liberia have 
 been chararacterized from their bcbl.n­

nfing in 1982 by a high level of interaction between the Liberian 

and American counterparts. All aspects of these technical assis­

tance efforts where carried out in close cooperation and with
 

substantial collaborative efforts on the part of Liberian coun­

terparts from the member agencies of the NEC. While the
 

specialized data collection and analysis activities Involved
 

varying degrees of counterpart participation, final energy policy 

recommendations put forward to the GQL were In casesall solely
 

the work of the NEC, Its Secretariat, or its member agencies.
 

In April 1985 the NEC sent its Integrated National Energy
 

Program (INEP) to the GOL (Ref. 1). The INEP contains a compre­

hensive set of recommendations for Liberia's energy sector and Is 

the culmination of work over the pac three years on the part of 

NEC staff, its advisors and consultants, and outside agencies.
 

For more detailed descriptions of the research methodology and
 

findings than those provided here, the reader is referred to the 

INEP, to the .%pecffic source roports/mmoranda listed as refer­

ences to thlb report, and to the four sem-annual reports submit­

ted by the Robident Enory Advitor to U.S.A. I.D. (Rf. 2). 

Thu deocriptionu which follo focus on the process of the 

technical assistance activitles and their Impacts and summarize
 

I
 



the specific findings and recommendations. This particular
 

report Is directed to U.S.A.I.D. to provide documentation on the 

direction and consequences of Its assistance program. In keep­

ing with this aim, the stress here is on describing activities 

steming directly or indirectly from this assistance. Periodic
 

reports submitted by the Department of Energy (Ministry of Lands, 

Mines and Energy -- NLM&E), by the Liberia Electricity Corpora­

tion (LEC), by the Liberia Petroleum Refinery (LPRC), and other
 

member agencies of the NEC, provide a 
more complete descriptior
 

of the activities of individual GL agencies in the energy
 

sector.
 

Prowlaus Wk InIk Llhaija Enarg tn 

The technical assistance activities described in this report
 

represent a "second phase" of U.S.A.I.D. s energy sector support 

to the GCL. The first phase occurred from April 1982 to March 

1983 when the F.norgy Office of the Science and Technology Bureau 

(S&T) funded ORNL to assist the GO. in Initiating a national
 

energy assesmont for Liberia. That project Involved many of the 

same Liberian and American staff persons who were active In this
 

second phase* and laid the groundwork for the close working 

relationships between the GOL personnel and their U.,'A. 1.D.­

funded counterparts in the energy sector. 

A uubstantial Litberian energy %sctordata base was developed 

during thlu firut phatuo (Rof. 3). 
 A reasonably comprehensive and 

up-to-date doucriptlon of the energy sector and Its various 

subsectoru is, clearly, a highly valuable and often necessary 
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condition for addressing energy policy issues. The availability
 

of the comprehensive energy data base developed during the first
 

phase allowed the participants In the second phase to concentrate
 

on more detailed analyses focused on specific energy policy
 

issues.
 

Aktimitlen Erm &Y,, IM a Q. 1M 

Because of the close working relationships among the resi­

dent energy advisor, the short-term consultants, and the pro­

ject's Liberian counterparts, the descriptions which follow 
are
 

not divided by "actor", but rather are divided by major type of
 

activity.
 

In this overview report project activities and Impacts in six
 

general categories are reviewed and summarized:
 

A) 	Major data collection and technical analysis
 
activities, including development of study
 
proposal s
 

B) 	Major policy analyses and counterpart policy

recommendations to the GOL
 

C)	Reviews of the energy po' Icy development process
 
In Liberia
 

D) 	Principal liaison activities with other donor
 
agencies
 

E) 	Formal and informal profoe.onal dovelopment
 
activities carried out 
for GOL :ounterparts
 

F) Other rolateud activities.
 

Tho abovq catogorieo 
 differ tom what frcm the classification
 

In the &copo of work for the Resident Energy Advisor (Ref. 4; and
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for that of the OINL short-term consultants (see Ref. 5), but the
 

activities described here touch on all major aspects of the
 

responsibilities covered in these scopes of work.
 

Section II of this report reviews the individual project
 

activities and developments. Section III reviews developments 

with regards to the goal of institution building and considers 

future needs of the GOL In the area of eoergy sector technical 

assistance. Section IV presents closing comments on the energy 

assessment work in Liberia, particularly on the importance of 

developing efective counterpart working relationships. 
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II ACTIVITY DESCRIPTIONIWACT REVIEW 

This section reviews projectactivitles frcm Novbember 1983 

to October 1985. 
 Figure 1 (page 44) at the end of this section
 

illustrates the timing of these activities.
 

1A1 "a~ C~lin~tJn mdl I3wtflica1 AaA1.m 

As noted above, an extensive and reasonably up-to-date
 

Liberian energy data base existed at the start of this second
 

phase of U.S.A.I.D.,s energy sector technical assistance. In
 

addition, soon after the start of this second phase, 
 the 

International Bank For Reconstruction and Development ('The World 

Bank'), undertook its own energy sector assessment for Liberia 

(Ref. 6). The Secretariat of the NEC served as the principal 

coordinating agency with World Bank's Energy A5esmoents Division
 

staff and acted with the Ministry of Planning and Economic 

Affairs (MPEA) as a major liaison with the World Bank on energy 

matters.
 

The World Bank's Liberian energy assoswent added consid­

orablo detail to the oxisting energy Information In certain 

subsectors, partIc(ularly the financial and t(chnical aikpoct6 of 

electricity and petroleum %upply capabilIty. The Socretariat of 

the NU bnof Itod cunrtJcerably frc a cCOU' to both the first 

pha4se (cat4 4nd tho Inftormation developed I)y tho World 1lnok early 

In tho NI(.' t.oond phlir., au we%;^vt projram, In lI iht of this 

situation, the 198I-8 data colloction effortb on the part of the 



NEC and its U.S.A. I.D.-funded counterparts were largely confined 

to specific technical analyses undertaken to provide an in-depth 

look at certain subjects not covered in detail during the 1982 

NEC or the early 1984 World Bank assessments. The major broad­

based data collection and analysis activity on the part of the 

NEC during its second phase work was development of a 1982 Energy 

Balance for Liberia. 

Project energy data collection and technical analysis
 

activities centered in the following general areas:
 

1) 	public sector building energy conservation
 
opportunities
 

2) examination of the economics of 
industrial
 
scale wood energy supply in Liberia 

3) development of a 1982 National Energy Balance
 
for Liberia
 

4) 	evaluation of the existing management information
 
system for LEC and opportunities for up-grading 
this system 

5) undertaking up-dates of the subsector
 
descriptions for electricity and transport
 

6) starting of work on a 1984 National Energy
 
Balanco for Liberia.
 

7) 	other# short-term research activities 

(A. I Public Sector Building Energy Conservation) 

It is clear from (Non casual observation that the use of 

electricity in public 5octor offices InLiberia Is highly 

inefficient. Open or broken windows in air-conditioned rooms are 

commonplace. LEC has mado the compelling argument that unpaid 
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public sector electricity consumption adds greatly to LEC's
 

already overstrained finances. 
 In turn, it Is clear that the
 

GOL's mounting budgetary problems make it unl ikell 
 that govern­

ment will substantially Increase payments to LEC anytime soon. 

Under these ciicumstances, building electricity conservation for 

the public sector is an obvious imperative. 

Energy conservation progrms can and should be considered in 

terms of both immediate or short-term moves and in terms of 

investments and policies to reduce inefficiencies over the longer 

term. 
 The NEC's policy recommendations for Immediate and short­

term actions are described in Section B.2 of this paper. 
 Before
 

addressing the question of longer-term improvements, the Secre­

tariat of the NEC requested a consulting engineer from ORNL 

experienced In building energy audits. 
Gerald Pine, Ph.D.,
 

arrived in February 1984 
 and worked with R. E. Rhinelander, a 

staff person from the Department of Energy (MLM&E), a member 

agency, and the Secretariat of the NEC.
 

Under Pine's direction, he and Rhinelander conducted a
 

detailed investigation of one middle-sized GOL office building
 

and less detailed examinations of a sample of other GOL 
buildings
 

of various sizes and ages. 
 The principal conclusion of this 

work is that Investments to make reasonably efficient use of air­

conditioning in most existing GOL buildings would increase com­

fort levels, but not significntly reduce energy 
use. Since most
 

air-conditioners are undersized for their cooling loads, 
 they
 

would continue to operate at capacity, even if these cooling
 

loads are reduced through better seals and other measures. The 
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principal recommendation for the longer term, then, is that the 

GOL should set and enforce energy efficiency design standards for 

now office buildings (Ref. 7). 

(A.2 Economics of Industrial-Scale Wood Energy Supply)
 

From the NEC assessment work in 1982, It was clear that 

Liberia's wood resource base has the potential for considerably
 

greater levels of utilization, including industrial-scale energy
 

supply (Ref. 3). From a resource standpoint, wood appears to a
 

particularly attractive option for rural 
electric power supply.
 

Miedi-Himie Neufville, Ph.D., Secretary of the NEC, and Willim
 

F. Barron, Ph.D., EIA- funded Resi dent Energy Adv isor, dre-up the 

terms of reference for short-term consultants from ORNL, 

including a resource economist and an engineer to work with NEC
 

staff and Barron to carry out a detailed analysis of 
the econom-


Ics of wood supply under Liberian conditions.
 

The purpose of this wood economics study was to develop a 

description of several existing and potential wood supply
 

systomso the costs associated with each system component, and 

then to determine how the delivered cost of isenergy likely to 

change in response to changes In the source of 
supply, transport 

distance, and scale of operation. The study design called for 

developmont of a detailed production function for wood growing, 

harvosting, and tranuport bubsystms for wood from several 

sourceb: retired rubber trees, secondary forests, and wood 

plantations (witn and without associated shifting agriculture)# 

a 



to serve the fuel requirments for an electric power plant of 1.5 

Megawatts (NW). 

During 1984, Robert Perlack, Ph.D., a resource economist
 

from ORNL made two 
trips to Liberia to collect field data on wood 

growing, harvesting, and transport costs. Garland Samuels, an 

engineer from ORNL, made one trip to Liberia during 1984 to
 

assist in several 
research efforts, including collection of
 

information on the actual operating experience in Liberia of
 

wood-fired steam 
 plants. Barron and Rhinelander generally worked 

on a day-to-day basis with Perlack and Samuels during their
 

visits.
 

The wood energy economic analysis indicates that wood 

(being only 1( 
to 2(X of the cost of petroleum on an equal
 

energy basis) from all 
four sources considered In the above seems
 

likely to be highly competitive with petroleum fuels. 
 Economles­

of-scale are important (especially in wood transport), 
and
 

significant advantages exist In utilizing standing biomass
 

compared to establ ishment of energy plantations. However, even 

wood energy plantations appear likely 
to behighly competitive 

with potrolow fuels In Liberia (Ref. 8). 

Working Independently of 
the NEC wood studies, the World 

Bank evaluated prospects for a 15 MW wood-fired electric plant to 

serve the Monrovia grid. The World Bank study concluded that 

such a plant Is viable, but given LEC's other requirements for 

capital, It should have a relatively low priority (Ref. 6). 
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In Liberia, the technical issues associated with ths 

viability of wood-fired electric power plants and other 

industrial scale uses of wood appear to be reasonably well 

understood and the findings are highly encouraging. The real 

issues at this point are: (1) the feasibility of the 

institutional changes needed to make use of this resource for 

publically generated electricity supply# and (2) for private
 

sector uses 
the question of when the overall Liberian economic
 

context will again be sufficiently favorable for capital­

intensive investments.
 

(A.3 Development of a 1982 National Energy Balance) 

National energy balances show energy sources, energy forms 

conversion processes (and associated loses), and use by specific 

types of consumers for a given year. Detailed national energy 

balances require considerable amounts of data and careful data 

review to identify missing Information, and avoid doubleto 

counting or other mothodological errors. Although they require 

substantial levels of effort, national energy balances are 

highly useful 
planning tools and, as such, generally have a high
 

priority in broad-based energy assessments. A national energy 

balance for Liberia for the Year 1961 was developed as part of 

the 1982 NEC Liberian energy assessment work (see Ref. 3). 

Given the rapidly changing economic situation In Liberia In 

the early 1980s and the likely consequences for energy use 

patterns# Nufville and Barron decided to develop a 1982 energy 

balance. Data collection efforts began In November 1983 and 
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continued through March 1984. During Smuels' visit In March 

1984 he worked with Barron, Rhinelander, and Melvin Smith (of the 

Department of Energy) to review the data and final ize the 1982 

energy balance for Liberia. The specific format for the 1982 

Liberia energy balance was developed by Samuels and Barron and 

involved certain changes in structure compared to that for the 

1981 
one for Liberia and other national energy balance formats in 

general use (Ref. 9). 

The 1982 balance showed that approximately 13.2 million 

barrels of crude oil euivalent ( 1 BOE - 5.8 million BTU or 

6.12 glgajoulos) were available In 1982, 67% in the form of wood, 

45 In the form of hydroelectric power, and 2% 
In the form of
 

petroleum. Residential use accounted for nearly all 
wood con­

sumption (directly in the form of fuelwood or 
Indirectly In the
 

form of charcoal). Mining operations accounted for about 6(X of
 

total petroleum use (mostly for electricity generated for ore
 

processing and for power to the mining communities). Transporta­

tion accounted for another 255 of petroleum consunption, with the
 

remaining 155 of potroloum utilized for forestry, agriculturo, 

and miscellaneous Hydroelectricuses. power ropresentvd only a 

mall fraction of total enorgy supply# but accounted for over 

70 of the power produced by LIC for the Monrovia gria (Ref. 9). 

t 4riaomvnt 

Dotwoon May a.sd ps;jttbor 1904, fiarron worked with two 

team* of LEC mid-ltvel &taff to Invostigate LEC's options for 

(A.4 LUC M Information Systwn Studios) 

an 
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improved information system for management decision-making. One 

first team developed a detailed first-hand description of the 

existing data system for electrical generation and compared this 

to the type of data required to: (1) effectively evaluate 

alternative generation investment options, and (2) to ensure
 

cost-effective operation of 
existing equipment. 

The team concluded tiat nearly all the required data was 

already being collected, although much of it was not being used 

and some of It was not na form which could be util ized. More
 

importantly, available technical 
 staff were not properly trained 

to determine optimal operational procedures or to project future 

Investment requtrements. The recommended twoteam that 

"investient analyst" positions be created employing existing
 

staff with backgrounds In economics and engineering. A detailed
 

scope of work for these two positions was outlined and submitted 

to LEC management in June 1984 (Ref. 10).
 

Following the submission of the above findings to LEC
 

management, Barron worked secondwith a team of LEC mid-level 

staff (including several persons who participated on the first
 

team). This second team drew-up the detailed terms of reference 

for a "Senior Planning Advisor" to the LEC Corporate Planning and 

Development Department. This report was submitted to LEC manage­

ment In September 1984. (Ref. 10). 

LEO management had responded enthusizstically to the initial 

inquires from the Secretariat of the NEC and Its own mid-level 

staff concerning these two Investigations. Conriderable support
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had 
ready access to relevant personnel and technical data. However 

as of October 1,985, more than a year after report submission, no 
apparent action has beoo taken by LEC on either set of 

recommendations. 

and cooperati.)n was provided by LEC manapent and the tes 

One useful outcome of these two investigations under the 

leadership of the Secretariat of the NEC is that several of the 
participating LEC staff persons became involved in other NEC 

activities (e.g., energy trainee participant selection the
 

energy program implementation workshop).
 

(A.5 Up-dates of the Transport and
 
Electricity Subsector Descriptions)
 

Given the relatively high quality of the existing data base#
 
NeufvIlle and Barron made the decision to carry out up-dating of 

the existing subsector descriptions in a manner which placed
 

considerable responsibility on mid-level GOL staff. 
 These staff
 

persons worked under the general# Intermittent supervision of
 

Noufvillo and Barron and In several 
cases under the direction of
 

short-term consultants from ORNL. 
 While the GOL staff Involved 

In this effort had some previous training a'nu experience, this 

approach resulted In a slower than anticipated up-dating of the 
subsector descriptions. This time cost was considered acceptable 

in light of the training benefits. 

Working under the general supervision of Neufville and
 

Barron# Rhinelandr and Smith worked to up-date the Transport and
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Electricity subsector descriptions produced as part of the 1982 

NEC assesment work. Data for these descriptions had previously
 

ended with 1981 figures. Rhinelander and Smith collected data
 

for 1982, 1983, and available information for 1984. A draft up­

dated transportation report was submitted In November 1984. 
 Over 

the next several months this craft was revised and a final 

version was completed in March 1985 (Ref. 11). 

Rhinelander and Smith began working on the electricity sub­

sector description up-date in February 1985 and an initial draft 

is expected in October 1985 (Ref. 12). The slow pace of these 

efforts Is due to several 
factors. First, Rhinelander and Smith
 

still have had only limited experience with this type of work.
 

Second, Neufville and Barron purposely provide only general
 

guidel ines to the authors with regards to approaches to overcome
 

data collection problems or data validity issues so as to place 

greater responsibility 
on these staff persons and hence maximize
 

the professional development 
value of their work experience.
 

Another problen with relying on Departnont of Energy mid-level
 

staff for thi5 type of work 
Is that available mid-level staff 

have other research and administrativo duties which frequently 

preclude the continuation of work on the energy subsoctor updates 

for weeks at a time. 

(A.6 Start of Work On A 1984 Energy Balance) 

The World Bank dovvloped a 1983 Liberian energy balance. 

Although thlu one vatl thevt detailed than those developed by 

NEC# Noufvillo and Barron decided that It wau most appropriate
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for the NEC to utilize the Bank's 1983 balance and begin work on 

one for 1984. 
 In June 1985 Neufvllle assigned Rhinelander and 

Smith to begin collecting data for Asthe 1984 energy balance. 

with the subsector up-dates, Neufville and Barron acted in a 

supervisory capacity, with most of the data collection and 

preliminary data analysis efforts being carried out by the mid­

level staff. However, because of the importance of consistent
 

methodology and the complexity of the data interpretation, 

Neufville and Barron became Involved earlier and more frequently 

in the work than in the case of the subsector description up­

dates. 

One major problem with the 1984 energy balance is that it is 

already clear that the data supplied by the Liberia Petrolum 

Refining company (LPRC) is less reliable than it has been in the
 

past. For example, when reported "sales" exceeded "imports" for 

some products by more than 20X (far more than changes in Inven­

tory could reasonably account for), Department of Energy staff 

returned to LPRC to Inquire about the discrepancies. They were 

told that Imports for certain concession customers are sometimes 

"borrowed" by LPRC and then returned and that records sometimes 

failed to clearly 
Indicate the cancelling transactions. Thus,
 

double counting probably occurs 
In the figures supplied by LPRC, 

but the level cannot be accurately determined without access to
 

original r(cords (Rot. 13). 

In late October 1985 Jacob Sandikle returned fram an 

eightoen-month masters degree program under USAID funding. It 
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is expected that Sandikie will 
work with Rhinelander and Smith 

starting about November on completing the 1984 energy balance. 

(A.7 Other Research Activities) 

7.a Solar hot water heating 

Virtually all hot water heating In the Monrovia area is
 

presently electric, and this use of power might be a good can­

didate for substitution by solar energy. 
 The decision to sitch
 

heating systems would be a market one on the part of individual
 

consumers and property 
owners. The questions at hand were
 

whether large-scale conversion would have a 
sufficient impact on 

electricity demand to warrant further research into the economics 

of conversion, or to consider the potential value of publicity 

campaigns, and possibly the creation of 
incentives to encourage
 

the use of solar hot water heating. 

Based on an informal examination of a sample of Liberian and 

expatriate households (about SO), Barron developed preliminary 

estimates of the typical range of sizes and energy use patterns 

for hot water heaters In Monrovia. With this Information a
 

rough range of hot-water heater energy use by individual middle
 

and upper income Liberian households and expatriate households
 

was developed. Extrapolating from Income and housing data and
 

other claoslffcation5 In the 1974 Liberian Housing and Population
 

Census and additional Information supplled by the National 

Housing Authority of Librila, Darron developed preliminary
 

estimates for a plausible ranUo of 
total hot water heater energy
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conservation in the Monrovia area for 1984.
 

The result of this analysis Indicated that hot water heating
 

probably represented between 35 and 5 of total and peak demind 

on LEC (Ref. 14). Based on this analysis and a later, separate 

brief review by the World Bank, both the NEC and the World Bank 

concluded that conversion of hot water heating to solar power in 

the Monrovia area should be left entirely to market factors and 

that no 
further research or publically financed incentives were
 

warranted at this time to encourage conversion.
 

7.b Rubber tree resource base
 

Early in the project it was clear that a reasonable first
 

approximation of the number, 
 size and location of rubber farms in 

Liberia was needed to better understand the role this resource 

base might play in any industrial-scale use of wood. In December 

1983 Barron obtained data from the Liberian Rubber Planters
 

Association and developed preliminary estimates of 
 the size and 

geographical distribution of smallerholder and middlo-stzed
 

rubber farms to add to the already known information on the size 

and location of major plantations (Ref. 15). 

In February 1984 this informaton was supplemented by 

additional data developed by the World Bank. On the basis of 

these studies, both the NEC and the World Bank concluded that 

active and abandoned rubber farms In Liberia offered a viable and 

substantial energy resource within reasonable transport distances 

of demand centers (Ref. It 6). 
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IMl fUc Ana1yama DkrCountart EQ1 JU 
Regmendatfon- Ig JheM G rmen nf Libarla 

As noted in thu Introduction Neufville and Barron decided
 

at the start of this project that the principal focus of project
 

activity should be on evaluations to develop the technical basis
 

for specific recommendations to be put forward to the GCL by the
 

NEC. In some cases this meant addressing issues on the NEC's own
 

agenda and in other cases responding to policy Initiatives put
 

forward by other agencies inside and outside the NEC and the GOL.
 

This approach represented a shift away from the focus of the
 

first phase (1982) technical assistance efforts. At the start of
 

the 1982 energy technical assistance project relatively little
 

reliable, recent information was available on energy supply 
or
 

use patterns. ajor research efforts therefore went Into
 

development of an adequate across-the-board energy Information 

base. Only toward the end of that first phase project was the 

onergy sector data base comprehensive enough to allow the NEC to 

offectivoly respond to policy issues. In December of 1982 the 

nature of Liborla'5 energy problems wab sufficiontly well 

undorstood for the NEC to develop an Initial sat of 

recommendations to the GOL (in this case on emergency onergy 

conservation). This &et of recommendations Included the proposal 

to shut down the Liberlan petrole um refinery (Ref. 16). 

Although It W4& cloar In N.veYmber 1983 that the energy data 

base from the first piohaw needed up-dating and that certain gaps
 

still ru'Iainod, Neufvtllo and lDirron agreed that the first 
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priority for the use of available personnel was to be for 

research to develop the technical basis for evaluatlng specific, 

already-pending policy issues. General Improvments in the data 

base would be the secondary priority. 

The policy analyses and NEC reccmmendations to the GOL 

centered on four major areas:
 

1) 	appropriate public sector response to the 
mounting dry season electricity shortages
which began In early 1983 and have continued 
each dry season since that time 

2) 	 technical review and development of NEC
recommendations regarding maJor hydro­
electric project proposals 

3) 	further review of issues and positions 
associated with the viability of the 
Liberin Petroleum refInery 

4) 	technical rev iw and formulation of NEC 
responses to the World Bank's draft
 
('Green Cover$) diagnostic report "Liberia:
 
Issues and Options In The Energy Sector"
 

5) 	development of a comprehensive national 
energy planning document for NEC 
presentation to the GCL 

(0.1 	 0ovelopmont of Recommondations For Public Sector 
Ro ponues To Ictricity Shortages) 

Since January 1963o 	 forcedLEC hat boon to undertake 

substantial load ohvddinU whenever output at Itu 64 * hydro­

oloctric f4i1tty 1 unalijl to m""t 4 mAjor 4hara of 4bm4nd. 

Such porlods tonorally 14%t fr(M January until early M4y. At 

notod in Pctlon 11 A.,I tho pul1ic setor It an obvlouo candi­

date for officiency Improv ontb In tho area of olectricity use. 
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A related 
 issue was how public sector consumption might be
 

dramatically curtailed during periods of emergency to help ease
 

the burden on other sectors (i.e., industry, commercial, 

residential). 

Behind these questions lay the presumption that publ ic 

sector consumption could probably be considerably reduced without 

serious impaiment to productivity and that the energy saved 

could be effectively utilIzed in other sectors. Another
 

presumption is that within the public sector 
mandatory conserva­

tion is enforceable and potentially more effective than
 

campaigns aimed at voluntary reduction in private sector
 

consumpti on.
 

Before the NEC made a speci fic proposal to government, it
 

was 
 necessary to determine as accurately as possible the contri­

bution of the public sector to electricity demand on LEC's gen­

erators. Thi. information was not readily available, since LEC
 

records consumption by government-owned corporations as
 

"Commercial" amid that by ministries as "Government". Actually, 

the reel question is public sector contribution to dry season
 

demands on LEC's own generators. During the dry season LEC's grid
 

is split and a portion of it is served by the Bong Mining Company 

(BMC). While reduced public sector consumption in the BMC­

supplied area would have some benefit, this area generally does 

not suffer from load shedding while Bong is the supplier, and 

therefore, emergency conservation in that area is a less pressing 

concern.
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Barron and Lucille Kawah (a staff person from LEC) examined
 

LEC's detailed 
 records on the specific consumption and location
 

of various public sector buildings and estimated that the public
 

sector (official "government" and government-owned corporations) 

accounted for approximately 20 of demands on LEC's dry season 

generation facilities (Ref. 17).
 

The Secretariat of the NEO concluded that 50% to 75S of this 

public sector demand on LEC might be eliminated during periods of
 

emergency, and demonstrated that this could make a substantial
 

contribution to providing additional 
 power for other sectors. In 

February 1984 the Secretariat of the NEC issued a position paper 
calling for a GOL ban on the use of air-conditioning in public 

sector offices (except for certain vital functions) during 

periods of off.cally declared electricity emergency. To ease the 

burden on public sector employees, It was further recommended
 

that government offices be open only about 8 AM
from until 1 PM
 

during the emergency period (Ref. 18).
 

Although this proposal was made in early 1984 and widely 

discussed within the GOL, no acticn was taken by government 

officals. Despite renewed calls by the NEC for this measure 

during the third annual load shedding season of 1985# no action 

has yet been taken. The recommendation that the public sector 

drastically reduce its electricity consumption during periods of 

load shedding is included In the NEC's Integrated National Energy
 

Program For Liberia (INEP) (Ref. 1). 
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(B.2 	 Review and Comment On Major Hydroelectric
Development Proposal s) 

Between 1981 and 1985 three feasibility studies were carried 

out for major hydroelectric projects in Liberia. Two of these 

feasibility studies were conducted for LEC for the further
 

development of the St. Paul River. The third feasibility study
 

was carried out for the Mano River Union, of which Liberia is a 

member states for the Joint development of the boundary river 

between Liberia and Sierra Leone. All the studies were carried 

out by private engineering consulting fires and the conclusion of 

each was that the specific project under study was highly attrac­

tive and should be undertaken as soon as possible (Ref. 19). 

During 1982 the NEC reviewed the C.T. Main proposal for the 

large-scale development of the St. Paul River put forward that
 
year to LEC. The NEC review concluded that the C.T. Main analy­

sis was seriously flawed and that the proposed project was
 

dangerously oversized for Liberia's needs. In particulars the NEC
 

felt that the electricity demand growth projections usod by C.T.
 

Main (5S to 11X annually for 25 years) were an unrealistic basis
 

for project evaluation. Although LEC and the Office of the Head 

of State strongly supported the C.T. Main proposal and (actively
 

sought funding from abroad), no donor or banking agency 
was 

willing to finance it and the proposal was quitely dropped in 

1983.
 

Also during 1982 the NEC reviewed the Mano River Proposal
 

and found it much less risky than the C.T. Main proposal (Ref. 

3). The NEC recommended further evaluation of the Mano proposal. 
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In 1984 a "scaled-down" version of the C.T. Main proposal 

was studied and later advocated by Harza Engineering and Stanley 

Consultants Joint Venture. 
Neufville and Barron reviewed the 

Harza/Stanley report and found some of the same methodological
 

problems involved in the C.T. Main analysis (e.g. , an 

unrealistic range set of electricity demand growth projections 

used in the sensitivity analysis). However, despite concern over 

the thoroughness of the study, Neufville and Barron felt that 

notthese problems did seriously affect the Harza/Stanley recom­

mendations for two of the three elements which the consultants
 

found to be attractive, i.e., construction of a water storage
 

rerservoir for flow augmentation in the dry season and the
 

addition of one 17 MW generating unit at the existing St. Paul
 

River hydrooloctric facility (Rof. 20). 
 The Secretariat of the 

NEC advocated this much reduced proposal 
for further
 

hydroelectric development of the St. Paul 
River and included this 

recommendation In Its comprehensive planning document (Ref. 1). 

In light of its subsequent support for the major part of the
 

Harza/stanley recommendations, the Secretariat of recom­the NEC 

mended shelving the Mono River proposal for at least the next
 

f ive years. 

(B.3 Further Debates On the Liberian Petroleum Refinery) 

The NEC f rst recommended permanent closure of the mall (12 
- 15,000 barrels per day) Liberian petroleum refinery operated by 

LPRC In December of 1982. The refinery did close In December 
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1982 becuase of offshore liquidity probl ems, but kept all Its 

staff, and continued planning for reopening. During early 1983 
a 

series of technical studies, Including ones by LPRC itself, ORNL, 

and A.D. Little (under U.S.A.I.D. funding) were carried out. 

Each of the studies listed above, with the exception of that by
 

LPRC, concluded the refinery should be permanently closed (Ref. 

21, 22). 

In September 1983 LPRC brought in Stone and Webster
 

Engineering Corp. to reviw possibilities for refinery expansion 

and reopening. The Stone and Webster reviw was issued to LPRC 

in late December 1983 . It concluded that a refinery inLiberia 

was potentially viable and that LPRC should seek funding for a
 

major facility expansion (about S 80 million). LPRC circulated 

this report in its contiruing efforts to secure GOL support for
 

major capital investment in the refinery, and Its near-term
 

restarting of refining operations.
 

Neufville and Barron revieed the Stone and Webster report
 

and concluded that Its recommendations rested on several highly
 

questionable assumptions regarding the marketability of heavy
 

petroleum products to neighboring Webt Africa states, future
 

relative crude oil 
and product prices, and the ability of the G1. 

or LPRC to acquire (and finance) the necessary capital for expan­

son. 
In February 1984 Neufvllle Issued a memorandum to member
 

agencies of the NEC (including LPRC) pointing out the problems
 

with the Stone and Webster reviw and reaffirming the Secretar­

lat's strong opposition to reopening the refinery (Ref. 23). 
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In February 1984 the World Bank carried out another indepen­

dent analysis of refinery operations. The World Bank's report, 

like that of the NEC, O#NL, and A.D. Little studies before It, 

strongly urged the GOL to keep it 	 toclosed and substantially 

restructure its product importation operations (Ref. 6).
 

(B.4 	 Review And Comment On The World Bank's 
Draft Version of "Liberia: Issues And Options
In The Energy Sector") 

In November 1983 the World Bank began Its own energy 

assessment for Liberia. 
The Secretariat of the NEC met with the
 

World Bank Energy Assessments Division reconnaissance tew and 

worked with them to Idontify crucial policy Issues and data gaps.
 

During the visit of 
the full World Bank energy assessment team
 

In February 1984, the Secretariat of the NEC served as a major
 

liaison point for the team, helping arrange appointments,
 

providing logif.tical 
supports and raising and discussing research
 

and policy issues. 

The Worh3a ank's anergy ass-ossment team utilized the energy 

data base !ouvolpeodIn 1982 during the first phase of 
the NEC's 

energy a4beuaount, In worked out anand late 1983 	 agrooent with 

the NEC and ONL to avoid duplication of effort. For example,
 

the NEC's 1982 description of the household energy sector and the 

1984 analyolu of contervatIon opporunitie in public sector 

bul1OInqu toSo 4*otIon 11 A.1) o:were utili 00frectly in the
 

Worla iianb' ropurt. I-or Its part the NEC xtontilvoly util Ied 

the Vorl t (Ianb't anayW; tuf t. -rol tuboctoro, particularly 

potro.um I3porttion and Monrovia olvctrt,UC(JC 	 UrIC. 

http:potro.um


The draft ('Green Covert) version of the World Bank's 
Liberian energy sector assessment was received by the NEC in Jure 

1984 and distributed to the NEC's member agencies. The Secre­

tariat of the NEC coordinated the GOL's reviw and comment on the 

draft report. Detailed comments were provided by the Secretar­

late by the WEA and by LEC. Less detailed comments were
 

received from LPRC and 
 several other member agencies (e.g., the 
Ministry of Agriculture, the Forest Development Authority). The 

Secretariat of the NEC organized a meeting of member agencies and 

coordinated the formal GOL response to the draft report.
 

The Secretariat and most of the member agencies of the NEC
 
agreed with the majority of the draft report's recommendations
 

and findings, but Identified several 
minor errors/inconssten­

cies, and disagreed on a few major points. In particular, the 

Secretariat disagreed with: (1) the Bark's low 
priority for water
 

storage reservoir for LEC's hydroelectric system, (2) with the
 
proposed structure of 
 the GtL's energy planning agency, (3) the
 

significance of rural eloctritfiation, and (4) the appropriate
 

scale for wood-fired eloctric power generation In Liberia. The 

Secretariat gave hydro storage a higher priority than did the 

Bank; preferree. the creation of an independent energy planning 

agency 
rather than the bak's proposed expansion of a planning
 

unit within an exibtlng ministry; placed a greater Importance on 

rural olactrictfcatton lfsues I and preferred that any Initial 

test of wood-fired utuam electric power be In the range of 1-3 

AWo rather than the 10-15 MN suggested by the Bank (Ref. 24). 
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LPRC strongly disagreed with the Bank's conclusions on
 

petroleum refining and importation in Liberia and initially
 

ignored the Bank's draft report. 
Later LPRC sent brief comments
 

rejecting the draft's conclusions directly to the World Bank. 

LEC disagreed with the draft report's call 
for an outside manage­

ment team for LEC, but participated actively in the review
 

process.
 

In November 1984 World Bank representatives returned to 

Liberia to review the GOL's comments on the draft report. 
As
 

before, the Secretariat of the NEC acted as a principal 
liaison
 

point and coordinator for discussions. In December 1984 the
 

final ('Blue Cover') 
version of the World Bank's "Liberia: Issues
 

and Options in the Energy Sector" was released (Ref. 6).
 

(8.5 	Development of The Integrated National
 
Energy Program For Liberia)
 

A major objective of the U.S.A. I.D.-funded technical 

assistance In the energy sector was the eventual 
development of a
 

comprehensive energy planning document for Liberia. 
Formulation
 

of a specific "national 
energy plan" began in November 1984.
 

Neufville, with assistance from Barron# began constructing the 

draft plan on the basis of the 1982 NEC energy assessment, the 

results of analyses/policy reviews carried out by the NEC and its 

advisor/conbultants during 1983 and 1984, and the recently com­

pleted World Bank Liberian energy asseswent. In early January 

1985 Thomas WilbanksPhD., from OfML arrived in Liberia and 

worked with Noufvlll1, 
 several other GOL staff persons, and
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Barron to further refine the format of the draft plan and pre­

sentation of its proposed contents.
 

In mid-January 1985 the Secretariat of the NEC released a 

draft version of the "1985 National Energy Plan For Liberia" to
 

member agencies of the NEC and others for their review, comments
 

and suggested revisions. Detailed comments were received from
 

five of the nine member agencies of the NEC. The responding
 

agencies endorsed the draft plan in general, although there were
 

some differences with regard 
to several specific recommen­

dations. 
The DVFEA (the GOL's principal planning agency) strongly
 

endorsed the document, noting that "... 
 it outlines a set of 

rrilistic objectives... (and) its intended plan of action as they 

relate to energy use, energy supply and energy institutions are
 

all Appropriate." Comments on the draft plan were also received
 

from U.A.I.D., and the World Bank.
 

On the basis of these inputs, the draft planning document
 

was revised in substance In several 
areas, and a number of
 

clarifications were made In the narrative. 
 Several reviewers
 

felt that 
a "plan" requires a specific timetable for implementa­

tion. Given the considerable uncertainty 
In Liberia's economic
 

and pol itical future, the Secretariat of the NEC concluded that
 

It was Inappropriat, at this 
stage In Liberia's energy planning
 

process to Include such 
an Implementation schedule. 
 In conse­

quonce the tam "Program" was adopted In place of "Plan" In the
 

document$& titlo. 
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The revised document# now called the "Integrated National 

Energy Progrm For Liberia" (INEP) was reviwed by the member 

agencies of the NEC. 
A few agencies expressed differences of
 

opinion regarding emphasis or priority the revised document gave
 

to certain problems and recommendations, but no serious reserva­

tions were expressed by the five member agencies which chose to 

participate in the final review. In April an advance copy
 

(photocopy) of the INEP was released by the NEC as its 

comprehensive set of recommendations to the GQL for actions In 

the energy sector. In June 1985 A final copy of the INEP was 

distributed (Ref. 1).
 

To encourage public discussion of the IN7,P John Pielemeer# 

Deputy Direction of the USAID Mission in Liberia suggested that
 

the NEC consider holding an energy program implementation work­

shop, and the Mission offered to financially support the
 

workshop. The Secretariat of the NEC agreed with this suggestion 

and in Juno 1985 Barron began working with USAID Mission staff to 

arrange for funding. In early July a Workshop Organizing
 

Committee was 
 farmed ano tni. group (consisting of Noufville, 

James Guseh of the Ministry of Justice, Mydea Karpeh of LEC, 

Carole Scherrer-Palma the USAID Mission Enerily Officer, and 

Barron) worked out the specific agenda, format for discussion, 

the list of Invitees, and other matters. 

The Enorgy Prcjrmn Iuplmntation Workshop was held from 

Septembr 4 through 6, In196S the city of Uuchanan, about 100 

mlas from Munruv a. Workshop participants includeu senior GOL 

staff, senior ropeontativos of donor agencies and wmbassies, and 



persons from Liberia's industrial and commerical sectors. The 

number of participants for the three meeting days varied between 

about 30 and 45. 

Three sessions were hold addressing the major points In the 

INEP with regard to energy use, energy supply, and energy insti­

tutions. Participation was active and a surprising degree of
 

consensus eventaully mergyed on most points, though often only
 

after considerable discussion. Attendees from all sectors
 

expressed the opinion that the Workshop was a useful 
means of
 

providing a public forum for discussion of Liberia's pressing 

energy problems and for stimulating discussions of the
 

recommendations in the INEP. 
Neufville, Guseh and Kawah
 

producod a report on the activities and conclusions reached
 

during the Workshop sessions (Ref. 25).
 

.C BhRuu±z On Iftw PRrg Of Li'ba i nern.EaLIcy Daue' ant 

It ib usoful to document, to the oxtent possiblo, the actual 

process of tho uv4luation of energy pol Icy options. the inter­

agency diticu~slons and dobates, and the procetu of the top-level 

docison-m&akIng. Such descriptions should be helpful in 

formulating *pproachou to tubsequont energy planning and 

tochncial asultance offorts InLiberia and possibly In other
 

ulevolopltiq countrii es well. 

In early 19h, Netfvillo, Hiarron, and Patric& Koao 

(AD/Nahiiqton) c*oplotea 4 paper ontifl!o "Th, [volution of 

Energy Planning In Liberia", which wat bubsequently submitted for
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Journal publication. The paper describes the creation and evol­
ution of the NEC, its successes, failures, and possible future 

developments. The paper also described the role of outside 

technical assistance in helping the NEC to address energy policy 

Issues (Ref. 26). 

In June 1985 Barron and Neufville wrote two case studies
 

describing in the first paper the history of the evaluation
 

process for proposed major hydroelectric developments in Liberia
 

(1981 - 1985), and in the second the policy issues and technical
 

studies carried out In support of the debates regarding the
 

viability of the Liberian petroleum refinery (1982 
- 1985). 

These case studies outline the major developments, identify the
 

principal 
actors and their policy positions* and describe the
 

course of the public policy debates. In addition, both case 

studies summarize the major technical Issues which entered Into 

the pol icy discussions (Ref. 27). 

The major conclusions of the hydroelectric case study are s 

that in tho early 1980's LEC and the GOL ovor-amphasized very 

largo incruasos In hydroelectric power (involving outputs from 

sevoral time to more than ton times ustabl ishod demand) and that 

by doing so they lobt the opportunity to obtain early funding for 
more reasonably 5izoo hydroelectric projocts. fly the time LEC
 

and the GL aqro on thi nooo for projoctb Involving only 

moderato lncroAro It, ouitput, LUborias oconumIc and fiscal 

altuation hau ua1id 'd tu th point whoro It bocame very 

difficult to fund ay v-pital-Inten~Lvo project. 
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The major conclusion of the refinery case study is that the 

weight of several detailed investigations of the refinery's via­

bility Is clearly on the side of permanent closure and fundamen­

tal organizational restructurfng. Such reforms would likely save
 

the financially hard-pressed GQL substantial sims each year
 

compared to present costs. However, the top levels of the GOL 

have thus far chosen not to move on the recommendations. 

D, Wo LLi=isn Activitimsc VJU 0000 Ananc 

As outlined in the terns of reference for the Resident 

Energy Advisor to Liberia (Ref. 4), one Important goal of the 

U.S.A.I.D. tochncial 
assistance effort was to improve the coordination 

of donor agency assistance to Liberia in the energy sector. Over 

the course of this project Noufville and Barron worked to make 

the Secretariat of the NEC Into an of fective coordlinating agency 

for the activities of various donor agencies (e.g.. the World
 

Bank, the Delegation of the European Economic Communities -- EEC, 

and U. S.A. I. D. ) in the energy sector. 

The principal liaison activities with donors other than 

USAID were with: 

1) the World lank
 

2) the Liborlan Dologation of the EEC
 

3) the United N4t0onu 

4) and variout obab;ob during the Energy
 
Program Implomantatlon Workshop 



(D.1 World Bank Liaison Activities) 

Contact between project staff and staff of the Energy 

Assesments Division of the World Bank began several weeks before 

the energy advisor arrived in Liberia. Barron and several pro­

ject persons from ORIL met with World Bank staff in September and 

October 1983 to discuss the up-coming energy assessment work. 

During subsequent trips to Washington by Neufville and, separate­

ly# by Barron, meetings were held with World Bank staff to 

discuss the process of the energy assessmiont work. 

It 's important to noto that at all times the work of the 

World Bank on the one hand and that of the NEC (and Its 

U.S.A.I.D-funded advisor and consultants) on the other remained 

independont undertaking . These meetings simply helped to ensure 

that duplicatlon of research actIvltioe was avoided.
 

As noted In Section 11 0.3, the Secretariat of the NEC
 

sorvod as a prIncIpal liaison agency for the World BankIs work In 

the tnorgy soctor In Llboria from late 1983. NuufvIlle and 

Barron workod closely with World Bank staff In Liberia during the 

couroeu of the Dank'U assos'wontonorgy and follow-on work (0.0., 

the energy sector managnont assistancu proposls, Ref. 28, and 

the Power Efficiency Audit of LEC In June 1985). 

(0.2 Liaison With Thu Liborlan Delegation 
of tho turopean Economic Comwunity) 

The Socrotorlat 4f tho NIC tntorActod oxtonsiva|y with 

repre entativoo of thq [R; during tho period of February to April 
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1984 to develop a proposal for EEC funding for a rural electric
 

station study. 
 Working in conjunction the MPEA and EEC staff,
 

Neufville and Barron helped to develop the terms of reference for
 

a study of the potential for a mall hydroelectric plant (1-5 M) 
and of institutional reform for the power system for the city of 

Gbarnga, Bong County (Ref. 29).
 

This proposal was put forward to the EEC by the WEA in
 
April 1984 and forwarded 
 to the EEC t s Brussels office. The
 

Brussells office decided to send 
a hydroelectric specialist to
 

Liberia on a short-term 
 assignment before considering the
 

proposal further. 
 This specialist was scheduled to arrive in the
 
Spring of 1985 but his visit has since been delayed. EEC staff 
remain optimistic that the proposal will eventually be funded.
 

(D.3 Liaison With The United Nations)
 

Before coming to Liberia in November 19P3, Barron met with
 

staff of the United Nations Department of Technical Cooperation
 

for Development (UN/DTCD) to follow-up on their just-completed
 

review of Liberian energy planning (Ref. 
 30) and in particular 

on discussions they had with Neufville in Liberia on possible UN 

support for energy pl anni ng In L iberi a. 

In November 1983 Neufville and Barron worked with senior 

staff of the UN Development Program (UNDP) office in Monrovia to 
evaluate possibilitos for UNDP support for onery planning in 
Liberia In 1986 and 1987P 
after the on-going U.S.A.Z.O.-funded
 

assistance program scheduledwas for completion. During the next 
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several months the Secretariat of the NEC interacted extensively 

with both the local UNDP office and, by correpondance, with the 

UN/DTCD office in New York to develop a proposal for UN assis­

tance to the NEC. A proposal was put forward, but by 1985 it was 

clear that budget cutbacks made funding unlikely. 

(D.4 Liaison With Other Agencies) 

One purpose of the Energy Program Implementation Workshop 

held in September 1985 was to involve representatives of donor 

agencies and embassies in discussions about the nature of 

Liberia's energy problems and the NEC's recommendations for
 

addressing these problems. In preparation for the Workshop,
 

Neufville and Barron visited the embassies of a number of 

existing and potential donor nations In Liberia. Meetings were 

held with the Ambassadors of West Germany, France, and The 

Piople's Republic of China, and with the Charge' d'Affaires of 

the Swedish Embassy. the Resident Represertative of the UNDP, and 

with senior staff of the Japanese and Ital ian embassies. 

These meotings resulted In attendance at the Workshop of 

senior representatives of the French, Chinese. Swedish, and 

Italian embassies, and the UNOP, as well as the American embassy 

and U.S.A.I.D. It Is hoped that the Workshop served to stimulate 

interest on the part of these agencies In possibly funding 

programb to holp Liberia address Its pressing and growing energy 

probl ems. 
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Formal &d Inforalkfmulianal D ulomant Acti±LmS 

Throughout the period of U.S.A.I.D.-funded energy sector
 

technical assistance, the Secretariat of 
the NEC has been able to 

draw on 
its member agencies to provide mid and upper-mid level 

staff to work on the energy assessment activites. A major goal 

of the U.S.A. I.D.-funded technical assistance in the energy 

sector in Liberia is to strengthen the capability of the Liberian 

energy analysts, planners, and the GOL's planning institutions, 

such as the NEC. 

Beginning with the 1982 technical assistance program and
 

continuing through the 1983-85 program, nearly all data
 

collection and analytic activities were carried out as Joint 

undertakings of Liberian and American project staff. 
 During the 

course of the research activities, efforts were consistently made 

to train the Liberian participants In the techniques and 

approaches to the work. In a few cases where the research was of
 

a highly specialized and technical nature (e.g., econometric 

modelling), the work was cdrried out largely by American partici­

pants with secondary support from Liberians. However, In such 

cases efforts were made to provide for later training In the use 

of these techniques to Liberian participants. For examples two 

participants In the Fisrt Phase work traveled to the U.S. to 

receive short-term training In the use of 
several computer-based
 

economic models of tho Liborian economy.
 

To supplement tho professional development benefits of the
 

"hands-on" data collection and analysis experiences of Liberian
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project participants* Barron developed the curriculum for a short 
course in project evaluation methodology (Ref. 31). This course 

emphasized Introductory benefit/cost analysis and the significant 

role of judgements and assumptions in the formal evaluation
 

process. Barron taught the six week 
 (12 two hour sessions) at
 

the Department of Energy 
 in July and August 1984. The class was 

attended by fourteen persons: the MLM&E (3)o the Ministry of 

Finance (2)o the Ministry of Agriculture (2), LEC (3) LPRC (2), 

and the Forest Development Authority (2).
 

In early October 1985 
a second short course on project 

evaluation methodology was held, taught by Barron and Carl 

Petrich from ORNL. 

& thar B&lAtd Activrities 

Activities related to USAID's energy sector technical
 

assistance in Liberia not covered in other parts of this report
 

include:
 

1) responses by 
the NEC# its advisor, and short-term 
consultants to information inquires and requests
for short-term assistance made by LEC, MPEA, the 
National Iron Ore Company (NIOC), 
and the USAID
 
Mission
 

2) visits to Liberia by .IA/AbIdjan and AID/Wash. 
consultants and staff
 

3) orientation and consultation trips made by the
 
resident energy outslce outside of Liberia
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(F.1 	 Assistance Provided By The Secretariat
Of The NEC, Its Advisor, And Consutlants To
LEC& MPEAt NIOC, U.S.A.X.D. ) 

As the NEC became more active and visible froi 1982 through 

1985, various agencies began looking to the Secretariat for
 

assistance or advice on various energy matters. For the most 

part such requests involved only moderate amounts of effort on 

the part of Secretariat staff, the resident advisor, and short­

term consultants. In a fe cases, however, the efforts were more 

substanti al. 

On several occassions LEC senior staff asked Neufville and 

Barron to reviw project proposals submitted to LEC (see for
 

example, Ref. 32). In addition, several mid-level LEC staff
 

persons who participated in the short-course on project evalua­

tion methodology (see Section II E) and others asked Barron for 

assistance when they 
were assigned responsibilities Involving
 

project design or evaluation. This assistance was either In the 

form of oxplainations about technical 
issues or of a reviw of an
 

early draft version of their work.
 

On several occasslons Neufville and Barron responded to
 

Information requests from the WIEA, particularly with regards to 

preparation of material for Liberia's positions on energy In 

meetings of the the Mano River Union (Liberia, Sierra Leone, and 

Guinea) and the Econconic Community of West African Statos 

(ECOWAS).
 

Requosts from National Iron Oro Company (NIOC) for 

assistance included more cubstantial time and effort. NIOC was 
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interested in exploring possibilities for substituting wood for
 

part of its petrole~m-based electricity generation at Its Mono 

River mine site which lies well outside the Monrovia electric 

grid. NIOC Invited Neufvllle and Barron to the mine site 

(Canada), the contract company 

in 

April 1984 to review their situation. Over the next several 

months Neufvlllo and Barron worked on an Intermittent basis with 

N1OC and consultants fro Het-Chm 

managing N1OC for the GcL. Initial work was on on a very 

preliminary evaluation of the economic and financial viability of 

wood-fired electricity at 
the mine and later on developing A 

study design for more detailed evaluation of the proposal. This
 

work Included a trip by Barron with senior Met-Chin and GOL/NIOC 

staff to Kenema, Slerra Leone to visit a wood-fired 1.2 I 

electric power plant (Ref. 33). 

Unfortunately, over this period NbOC's financial situation 

steadily worsened (April 1984 - January 1"5). In March 1985 

NIOC coa ed operationt and the proposal w4 dropped. Howevor, 

NIOC %t4ff Interest In wo-fired elctric power plants continuej 

and thih led to further ditcusilons with the Secretariat of the 

NEC and with the 1PEA. These discussions led to a series of 

exploratory letters between the MPEA and the African Development 

dank on possibilitiob for a wood-fired electric plant at the site 

desiPto mine clo~uro (Ref. 34). 

The S!orotarist vf thso N[C oervu ab a clearinghouse for the 

disslinIttIon of Infortm4tion to G()I Agencies on USAI0' energy 

training progras. thit role Involved helping ensureto that 
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relevant agencies and departments within thin received the infor­

mation in 
a timely manner and helping to collect the completed
 

appl ication forms. In addition, the Secretariat informally 

reviewed the training programs and applications and passed on to 

U.S.A.I.D. its comments on the relevance of specific program 

offerings and the usefullness of specific progrms to the 

professional development of 
Individual applicants.
 

On their own initiative Barron and Samuels wrote a 
mmoran­

dum to the Monrovia USAID Mission and the US Embassy on U.S. 

Government Liberian operation energy conservation opportunities 

(Ref. 35). This memorandum was submitted in March 1983 but as of 

October 1985, no response has been received and no apparent 

action on it has been taken.
 

(F.2 	 Visits by EIA/Abidjan, USAI/Wasington 
Contractors aW" Staff) 

A number of vil t wore made to Liberia on energy matters by 

contractors from .he EIA Regional Office in Abidjan# Ivory Coast, 

and by Washlnjton-baad U.S.A. I.D. staff and contractors. 

In Januory 1984 Ed Karch, Deputy Director for West Africa of 

the EIA Abidjan office, visited Liberia for several days and met 
with Barron, Neufvill, and Parlack to discuss possible activ­

ites rulatirng to wood and charcoal studles. Thl visit was 

followod-up toSoptumbr 1984 by Ault Shaikh# Director of (IA for 

West Africa, who mot witho Harron, Noufvill, Jim Pagano (then 

Miution (norgy Officer), and Deputy Milson Director Plelemeler 
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on several matterse including the appropriateness of a technical 

and insititutional evaluation of a wood-fired electric power 

plant for the city of Gbarnga, Bong County. 

During these discussions it was decided that the AbidJan 

office of EIA could assist the on-going Liberian energy sector 

technical assistance program through support in the development
 

of a study to evaluate charcoal 
export possibilities for Liberiat 

and by designing and holding in Monrovia a managment skills 

workshop for top LEC managers. (Itwas agreed in Septmber 1984 

to postpone both activities until about June 1985, because of up­

coming NEC work on coordinating the GOL's response to the draft
 

World Bank Liberian energy assessent report and the NEC's
 

development of a national 
energy program for Liberia.) By mutual 

agreement of EIA Abidjan, EIA/Washington, the Liberia Mission, 

and the Secretariat of the NEC, the LEC managment workshop was 

eventually cancelled due to scheduling problems and difficulties 

Identifying a trainer with the appropriate combination of skills. 

In September 1985 KJel1 Christopherson, Ph.D. v the EIAnew 

Director for West Africa, and Karch visited Liberia to follow-up 

on the charcoal export study. 
 (In late September 1985, the USAID
 

Liberia Mission formally extended Its support for a charcoal 

export study stressing examinetion of International transport 

costs and Importing country market conditions.) While In
 

Liberia# Karch and Chrlutopheroon also attended the NEC's Energy
 

Program Implomontatjon Workshop. 
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Wes Fisher, Energy Advisor to the Africa Bureau of
 

AID/Washington, visited Liberia 
in June 1964. Fisher, Barron,
 

Neufville, and Pagano reviwed project activities and areas of 

possible additional assistance which the Bureau could provide to
 

project participants in Liberia.
 

In late Aunust 1984. Frank Denton, Ph.D., from
 

AID/Washington visited Liberia to work with Barron, Neufvlle,
 

and Pagano to help make a preliminary determination of the
 

technical and institutional feasibility of a wood-fired ele.-tric 

power plant for the city of Gbarnga (Ref. 36). Asif Shaikh also
 

participated In this work briefly during his stay which partly
 

overlapped that of Denton. On the basis of Denton's work,
 

Shaikh's 
 omments, previous work by the Secretariat of the NEC 

and other agencies, Neufville Oarront and Pagano visited Gharnga 

to discuss matters of Institutional reform with senior personnel 

of major electricity producers and consumers In the area (Ref. 

37). The NEC Included pertinent recommendations on an experiment 

In rural station Institutional reform in Its INEP (Ref. 1). 

In Novembor 1984 Shirely Burchfiela, a consultant with 

Africa Bureau, vibiteod Liberia as one stop on a several nation 

energy data collection and review program. Buichfiold worked 

with Neufvllleo Barron, and staff frcm a number of the mft.ber 

agencies of the NEC (e.g.o KM& s LEC# W'EA, LFPC) obtaining 

Information on the nature of their energy cata systmb. A Oraft 

version of her report w4b rvieweod by Biarron and NeufvIllo in 

May 1985 (Ref. 36). 
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(F.3 	Orientation/Consultations Trips Made 
By Energy Advisor Barron Outside Liberia) 

Prior to his arrival in Liberia on Novmber 1 193P Barron 

atterded a two-week orientation progra InWashington. During
 

this ti.. he also met with staff of the Energy Assessments 

Division of the World Bank a', they were preparing for their up­

coming Liberian energy assement and with staff of the UWDTCT to 

discuss their recent trip and forthcoming report on energy
 

planning in Liberia (Ref. 30).
 

In late September and early October 1984 the Monrovia USAID
 

Mission funded a trip by Barron for consultation with short-tern 

project staff at ORNL, and for meetings with AID/Washington 

staff (Africa Bureau, S&T Bureau), World Bank, and UN 

headquarters staff. Thii purpose of this trip was to help 

Improve coordination of energy sector activities in Liberia by 

these various organizations.
 

During F'bruary 1985# while on R&R in Southeast Asia# Barron
 

worked for %6vorol 0a)s for the Office of Energy S&T in Kulaof 

Lumpur to roview a forthcoming energy planning manual being 

produceo by the Asian anU Paciic Dovelopmont Center (Hof. 39). 

With Mission approval but at his own mpenso Iarron accom­

panied Neufville an a trip to Koya In May 1985 ana, with 

Neufvill.s, hold on wergydi(uuion6 local m4tter with senior 

staff (f tho V9enyan Mitriutry of [nertly and Regional r 1lopmnt 

and with Nilrob!-I)AW USAID oneroy otaff and contractors.
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(A) Data Collection 1 

Figure I 
Timetable for Project Activities 
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III INSTITUTION BUILDING 

Ihs HtLna n£ fiarg mnitta 

Major alms of the U.S.A*. ID.-funded energy technicalsector 

assistance are to strenghten the abil ity of the GQ. to systmat-

Ically evaluate the nation's energy options and, after decisions 

have been made, to effectively implment appropriate energy 

programs. "Institution building" involves development of pool 

of local technical expertise and creation of effective organiz­

ational structures, proceedures, and responsibilities on the part 

of agencies designated to evaluate options, make decisions, and 

impi lment programs. 

While the effectiveness of an Institution will always depend
 

In large measure on the ablitles and dedication of Its Individ­

ual staff members, the goal of Institution building Is 
to
 

strengthen those professional development opportunities, organiz­

ational relationships, and expectations of effectiveness which
 

will 
proviae continuity of performance through changes in
 

peronnal.
 

With rogarm to the qoal of Institution building, the
 

primary concern of U.S.A.1.0.1s energy 
sector technical
 

tssltarm 
 iILiberia it to btrerwjthon agencies which evaluate 

po icy optlonr tIntin onorgy wtor. tlssube relate to agencies 

for pol Icy cct-wn4 is p"'cra imp!eiwntation are conbloreod 

later in thlb roport,) 
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In the area of technical reviews and develo;emnt of energy 
policy recommendations noteworthy achievements have been made. 

During both phases of the joint GOL/U. S. A. I.D. energy assessment 

work, between five and fifteen mid-level and upper mid-level
 

Liberian public 
sector staff have been continually, deeply
 

involved in project activities. Drawing from 
 the member agencies 

of the NEC and occassionaly from other GOL agencies, the 

Secretariat of 
the NEC has worked with the NEC's Technical
 

Subcommittee (composed of upper-mid level staff) 
and directed the 

NEC's Eno'gy Assessment Team (composed of mid level staff). The 

KLM&E, LEC, and the WPEA have been particularly well represented 

in those offorts. The U.S.A.I.D.-fundod technical assistance
 

acted as a vital supplement to this locally based effort. The
 

availability of substantial 
 outsiae technical resources, opened­

up possibilities for purOing spocdfc lines of analytic inquiry 

and served as a catalyst for the more active GOL Investigation of 

Its onerEW option5. 

oer tho past t-ovoral years the active GOL participants have 

gained consi uraoly In their understanding, of the nature of 

onargy probl%04 4n1 opportunitiou ftacinq Liberia. In %ovural 

cabobs partic pantb h4vo alo tained 4 muCh Dotter undert&nding 

of prowjrw ou4luation mothudb. An Irturo vncy cammittoo &uch a 

the NFC ha% uionitifklht otiat)atbt when It cumo to %uutalninq 

r0ot.erich 4ndlnflytl aLtivitib, but It 41%o h4% th" 0tgnhffcant 

4t)v4ht44CSf tit IOrV t0 .1 | tchtll 41 MI-O (f taO 4ndWlnted intar­

qIt htuia country [tIujit ptarti ipntb which I§ far laroor th4n 

afty Oinglo *qoncy t.ouh uff4r, 
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The NEC is not yet in a position to moot all of its analytic 

responsibilities strictly from its own personnel. Yet, at a
 

minimuim# the experiences of GQL personnel In the 
two phases of 

the joint GOL/U.S.A. 1.D. national energy assessment place the NEC 
in a stronger position to dentify specific areas of needed
 

outside expertise and to guide the consultants to ensure that
 

their work answers the most relevant questions. (For further 

descriptions of the Impacts and limitations of the professional
 

development 
 aspects of the energy assessment activities see Refs. 

2. 3, 26). 

There seems to be little question that the National Energy
 

Comitteoe and# in 
 particulars Its Secretariat, are much more 

active Institutions In the latter part of 
1985 than they wore
 

early In 1982. Unfortunately, at 
thii stage contlnuad effective­

nos probably still depends on a fI key Individua1 who provide
 

the lwaderthip anj on 4 modorato number of 
Interastod and capable
 

mid-lavol %taff porsons who carry out much of 
the data collection 

and &omu of the 4nalytl. work. Under favorablo circumstances, a 

self-4utatning, effectivo organIzatIon for anorgy policy will 

likely morru, though probably With 4n inutitutional ttructure 

somewhat different fr(w that of the protent NEC and itb Secre­

tariat (leo Pt.f, Ise ). 

Under rl0t1v4ly 4dvorse Orcuimtancoi, resulting In the 

lobs or ro44r1tnvnt of tho particular porron4 most responibll 

for the NtILA %ueoatu;to-doto, tho ai1nsmore tangible In 

organizatonal covolcpmnt woula probably olip away. Ifuwaver, 
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even in that case, certain important intangible long-term
 

benefits would still remain. 
 These would be in the form of 

individual Liberians who are better trained and more experienced 

in energy analysis and policy evaluation, and in the form of 

documentdtion and experiences of GOL personnel inthe NEC's work 

during this period. 

To sum up, the first stages of " institution building " in 

Liberia's energy sector have been reasonably successful with 

regard to analysis and policy evaluation activities. However, it 

should be recognized that these institutional gains have not yet 

been secured through the finn establishment of a self-sustaining 

organization capable of effective operations if it suffered 

the loss of these persons presently responsible for its major 

ach i evements. 

Ibi Larger P_1AfnahUoitQ~ 

It Is probably fair to say that in Liberia the energy situa­

tion is reasonably well understood, the nature of the particular 

problwqs has boon adequately Identified, and a real Istic set of 

programs to addruos the"e problon5 have boon proposed. The 

soundness of progra recommendations cannot, of course, be 

finally Judged until they have been adopted and Implemented. 

However, It can bu rtated wlthi soma confloence that the NEC has 

made highly offectivo uuo of Its own tutaff and tho outside tech­

nical expertiuo (provleod diroctly to the NEC by U.S.A.I.D. and 

Indiroctly by tho World IOank through the results of It own 

aseswIent work) inovaluatIng the full range of options In 
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Liberia's energy sector. 
The NEC has carefully selected and
 
molded these Inputs in 
light of the Liberian economic, social,
 

and political setting.
 

Through Its Technical Subcommittee, Its Energy Assessment 

Tea, and ad hoc working groups (such as the GQ. participants at 

the Workshop), the NEC has provided a mechanim for the
 

"technocratic" levels of 
 various public sector agencies to openly 

evaluate and discuss energy policy options. Through Its publish­

ed recomendations on energy pol icy the NEC has occassionally 

stimulated considerable discussion throughout the GO. on 
Impor­

tant energy policy 
issues (e.g.# Issues associated with the
 

evaluation of the proposals for 
large hydroelectric development). 

However, as the discussions which occurred during the Energy 

Program Implementation Workshop (Septmber 1985) occassionally 

pointed out, an analysis and evaluation agency, such as the NC, 

can only carry matters so far. At the bottom line, the NEC Is an 

advisory body without significant access to the top decision­

making loveli of the GOL. Its principal recommendations 

(e.g., permanent closure of the petroleum refinery, Institutional 

reform within LEC and LPRC, mandatory publ ic sector mergency 

electricity conservation) have not been offically disavowed by
 

the top decision makers, but neither have they been acted on over 

the patt throe yoark. In terms of Figure 2 It can be said that 

energy planning 14 protontly stalled at the "Policy 

Doevelopent" btage. Without clear oecislons, progra 

implementation cannot be effectivoly Addressed. 
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Figure 2
 

Outline of Energy Policy Evaluation
 
and Implementation Stages
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A planning context in which a series of well researched
 

policy recommendations simply fail 
to elicit a direct response 

frcm those with the power to decide, cannot fail to have a
 

demoralizing effect on technical 
staff. This was all too clear
 

at times during the Workshop.
 

For balance it should be noted that Liberia is facing severe
 

and growing economic and fiscal problems. It is also undergoing
 

a political change from military to civilian rule. 
My govern­

ment at any time is generally reluctant to admit the need for 

fundamental reforms and painful adjustments. This is particular­

ly true when economic decline Is already imposing considerable
 

hardship and when transitional governments In power.
are 


Elections were held in Liberia In late 
October 1985, though these 

resulted in widespread charges of fraud against the Incumbent
 

regime. Dissatisfaction with the fairness of 
 the election 

contributed at least Indirectly to subsequent violance and 

political strife. 

Many of the programs in the INEP call 
for basic institu­

tional reform and acceptance of these recommendations on the part
 

of the top decision making levels of the GO. would Involve at 

least short-term hardship for some groups. Also, many of the 

progras in the INEP will require substantial outside funding. 

Presently, Liberia's debt management problems ore so severe that 

potential lending aganclus holding back untilare signs of sig­

nificant fiscal policy changes are evident. The INEP itself 

notes that any major capital Investments In the energy sector 
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should be tied to specific institutional reforms for that energy 

subsector in order avoid at leastto some of the waste which has 

occurred in the past (e.g., coupling the introduction of funds to 

up-grade the generating equipment at LEC to reforms in LEC's 

billing and revenue collection system, tying Investments in 

petroleum product importation system to specified organizational 

and management reforms in LPRC). 

Hard choices have been postponed In Liberia to the detriment 

of the energy services and the economy as a whole. The cost of 

imported energy supplies fui the modern sector (electricity and 

petroleum fuels) represent a signifcant drag on the economy and 

suppl les are becoming less reliable, producing secondary damage
 

to the economy, as businesses face higher costs or curtailed
 

activity. 
 These problems make action and perhaps unpicasant
 

additional 
near-term sacrifice a groing Imperatives. Yet, calls 

for basic reform of electric utility mnagement and petroleum 

Importation operations continue to go unheeded. When actions
 

will be taken and how effective they will be remains highly
 

uncertain at this point.
 

When the tago I& finally set for action, 
the NEC's INEP
 

should prove to be a 
most valuable starting point. In contrast
 

to the highly Interdependent program recowmendations of isce 

national energy plan6 which btem directly from specific set of 

assumptions In d.tailoa forcasting and simulation models, the 

progremb In the INEP saaross fundamental tsues and are appl Ic­

able to a wlde rang of future conditions. Decause these pro­

grams do address basic problem, the majority of the recommenda­



tions identified in the INEP should remain as valid five years 
from now as they are In 1985o even though specific econoic and
 

energy conditions are likely to have changed soewhat In that
 

time (Ref. 1).
 

Jka Qf ftsal hl £utur Techanical Assistamg 

The NEC has demonstrated convincingly that It is capable of
 

making effective use of outside technical assistance to enhance 

the capabilities of Its own staff, and to focus the work of the
 

outside experts on developing practical solutions to Important 

technical probles. Continuation of U.S.A.I.O.'s energy sector 

technical assistance is a recommendation of both the INEP and the 

World Bank's Liberian energy assessment (Ref. le 6). 

The NEC's (or for that matter any of Its likely 
successor
 

organization's) greatest needs for technical 
assistance In the 

next fw year& will continue to be for an *conomist/financial 

analyst oxporfenced In technology absesument and for an engineer 

oxporfencuea In unergy technologies. If possible, the economist
 

Uhould bO av4ilabla In residence 
or at least make chedulod 

periodic trips of boveral months each. If possible, one or more 

engineers (with different ar,'as of xpertise) should be 
on call 

for periodlc vilits to Liberia to work on specific 

| nvolit Ifutorool, 

With tho abov noted, It is necessry to consider the more 

fundamental qu"tlon of the appropriate goals In Liberia of 

continued energy tector technical assistance. In certain 



respects energy analysis has gone as far as It reasonably can 

within the present planning context. Without firm decisions on
 

what energy pol icy should be and serious implwAentation efforts
 

further study is likely to result in little noticeable improve­

ment in the nation's energy situation. 

Until the larger planning context improves, the major bene­

fits of continued outside technical assistance are likely to be 

in the form of the further professional development of GOL staff, 

and in the encouragement given to those individuals within the 

GOL who have been lobbying strongly for more effective management 

of the energy sector. Outside technical assistance at this 

stage also is probably vital in helping the NEC (or Its successor 

organization) to develop and maintain the Information base It 

needs to keep raising policy Issues and pressing for actions. 

Continued professional development could have valuable long-term 

Impacts in helping Liberia to meet its energy challanges in the 

coming years and decades. 

54
 



IV CONCL UDING COMNENTS
 

The U.S. A.I.D.-funded technical assistance over the past 

several years has made a major contribution to the preparatory 

and analytic stages of energy planning in Liberia. The high 

level of this contribution was made possible by the quality of 

the GOL counterpart participation. Separately, the quality of
 

the Liberian and American team efforts were each necessary but 

not sufficient conditions fo success. It was the close working
 

relationships between the participants from each country that
 

were essential for success.
 

If there are aspects of the U.S.A.I.D.-funded energy sector 

technical assistance in Liberia which might be benefically 

replicated in other countries (and perhaps Inother sectors in 

Liberia)# probably none Is more important than the nature of the 

close counterpart working relationships which have characterized 

the GOL/U.S.A. I.D. energy sector cooperation over the past 

several years. Frcm the start of this work both the Liberian and 

American project staff devoted considerable time and effort to 

developing effective working arrangements. At times this 

attention to Institution-building resulted In a slow-down in the 

data collection and analysis works but In the end there was a 

higher 1evel of skills transfer than would otherwise have been 

the case. The close working relationships were also Instrumental 

In helping to ensure that the short-term outside assistance was 

well Integrated Into the longer term activities. 
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The important point is that all project staff, Liberian and 

American# were consistently working toward commonly accepted 

goals with an understanding of the potential contribution each 

person could make and a recognition that energy pol icy analysis 

requires an understanding of the social and political context as 

well as economic and engineering analyses. For additional 

information on the counterpart working arrangements see
 

Referunces 2, 3 and 26. 
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