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FOREWARD

This report reviews major activities and devel opments as
part of the U.S.Agency For International Devel opment's
(U.S.A. I.D.) technical assistance to the Govermment of Liberia's
(GOL) National Energy Committee (NEC) and {ts member agencies
fram 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 fram the Energy Inftiatives 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
consul tants to work with the Resident Energy Advisor and his
Liberfan counterparts. The Africa Bureau also funded short-term
working visits by the Bureau staff and contractors. The USAID
Mission 1n 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 f11led the Resident Energy Advisor position and

provided most of the short-term consul tants.



The GOL provided the services of various individuals fraom
the member agencies of the NEC, including the Secretary of the
NEC, who served as principal counterpart to the Resfdent Energy
Adv isor. The GOL also provided mater{al support in the form of
office space, same secretarfal and photocopy services, a project

vehicle and a portion of its transport fuel requf rements,
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SUMMARY

This report reviews the activites and consequences of the
U.S.A. 1.D. - funded energy sector technical assistance to the GaL
from November 1983 to October 1985. The emphasis here s on
describing the process of energy resource/technol ogy assessment
and policy evaluation as it occurred within the context of other
energy assessment work, and the larger planning/dec! sion-making
context in Liberfa. The results of the energy analyses and the
specific recommendations made by the NEC to the GOL on energy
polices are described briefly in this report. More comple‘e
descriptions can be found in the NEC's comprehensive *Integrated
National Energy Program for Liberfa™ and in the other references

{dentified fn the full report which follows this Summary.

The perfod covered In this report represents & "second
phase” of U.5.A.1.D.'s energy sector technical assistance in
Liberfa. The "first phase™ occurred from April 1982 to March
1983 when U.S.A. 1.D. provided about one and half person years of
short-term tochnical assfstanco, During the second phase
(Novamber 1983 to October 1985) the assfstance was fn the form of
a resident advisor to the NEC for two yoars and an additional one

and & half person years of short~term technica) assistance.

The NEC) an {ntoragency body of the GOL with responsibi) ity
for avaluating energy policy options, zsrved as the counterpart
agercy, The rosident energy advisor and the short term

consultants worked through the Secretarfat of the NEC with



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 {ts own {ndependent L {ber{an energy
assessment soon after the start of the second phase of the
GOL/U.S.A. I.D. energy sector wcrk. The World Bank's assessmeont
built on the earlier one, extending the analysis {n certain vital
subsectors, paiticularly petroleum importation and publ 1ic
electricity generation. Util1zing the information from these
other research and pol icy evaluatfon programs, activities during
this second phase were directed primarily toward developing
better technical information about particuiar pol icy options and

formul ating specific program recommendations.

Major project activites are described under six general
headfngs:
A) Data Collection and Technical Analyses

B) Pol{icy Evaluations and L1iberfan Counterpart
Recommendations to the GQL

C) Roviews of the Liberian Energy Policy Process
D) Liafson Activities with Other Donors

E) Formal and Informal Professional Devel opment
Activities for GOL Counterparts

F) Other, Related Activities

Following the tummary dJescriptions of these activities,
dovelopmonts with regard to the goal of fnstftution building are

considered,



MAJOR PRQJECT ACTIVITIES

A. Data Collection and Technical Analyses

1) A study of public sector building electricity
conservation potential

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

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

6) Start of work on a 1984 energy balance

7) Other, short-term prel iminary investigations

(A.1) Public Sector Building Electricity Conservatfon

The publ ic sector building electricity conservation study
was carried out by Gerald Pine (ORNL) and R. Emile Rhinelander
(Dept. of Energy). It concluded that even substantial finvest-
ments in building repafr (e.g., fixing broken windows, adding sun
screens) would not result 1n significant reduction {n oloctricity
use, though comfort levels would be improved. Thus, conservation
potential l1ies fn short-term moasures such as mandatory amergency
onergy conservation and over the long term, in energy of f iciency

standards for new public sector buildings and app) fances.

(A2} Econumics of Industrial Scale Wood Enorgy Supply

Robert Porlack (ORNL), worked with Wi1)1am Barron (Regi dent

Energy Advisor/ORNL), Garland Samuols (ORNL) and Rhinelander on a



study of the econamics of industrial scale wood energy supply in
Liberfa. The study concluded that use of standing biomass (1.e.,
secondary forests and retired rubber trees) of fered the lowest
cost resource hase, but even wood energy plantations appear
11kely to be cost competitive (on a technical basis) with

petroleun fuels for rural station electricity supply.

(A.3) 1962 Liberain Natfonal Energy Balance

Barron, Samuels, Rhinelander, and G. Melvin Smith (Dept. of
Energy) developed a 1982 energy balance for Liberia, showing that
approximately 13 millfon tarrels of crude of} equivalent were
utilized. Roughly two thirds of this energy was in the form of
fuelwood and wood utfl1zed to make charcoal. About 2% was in
the form of petroleum, with mining operations and electricity for
the assocfated mining communities accounting for about 608 of all
petroloun use. Hydroelectric power accounted for the remainder

of onorgy supply.

(A.4) LEC Management Information System Rov{iew

Barron worked with two teams of Liber{a Eloctricity
Corporation (LEC) staff persons to ovaluate the {nformat{on
system for data neodod to determine optima) operation and
maintenance of oxisting oloctrical goneration equipmont and
{nvostmont options in now oquipment. The teams rocommonded a
number of spectfic changes, 1ncluding crnation of two "{nvestment
analyst” positions (to be f111ed with oxisting etaff) and the

placing of a wentor advitor In the Corporate Planning and
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Devel opment 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

Rhinel ander and Smith worked under the general supervision
of M. 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 firct
developed 1n 1982, The transport report was completed 1n 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 Liberfa. (The World Bank had produced a 1983
balance.) Work is presently stalled because of {nconsistencies
{n the data supplied by the Liberfan Potroloum Rofining Company
(LPRC). Work 15 oxpected to resume on this in Octobor 1985, if

the LPRC data problams can be resolved.

(A.7) Other Short-te.m Pre) iminary Investigations

Barron carried out a preliminary study of the role of
electric hot water huating n tota) and peak demang on LEC. The
conclusion was that 1t probably accounted for between 3% and 8%

of gemand tota) and peak and that any shift 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 fram the Liber{an Rubber
Pl anters' Assocfatfon to develop prel iminary estimates of the
size and location of the rubber tree resource base which might

possibly be utilized for energy purposes.

B. Policy Evaluations And Liberian Counterpart Palicy
Recommendations Io The GAL
The studies covered 1n part A and others noted fn the full
toxt were designed to develop the technical background for
specific recommendations fram the NEC to the GOL. Major recom-
mendations were in the following areas:

1) public sector responses to shortfalls in
olectricity supply

2) ovaluation of major hydroelectric proposals

3) evaluation of the viability of the Liber{an
patroleum ref inery

4) roviews and comments on the World Bank's
draft version of 1ts Liborfan Energy
assesamont

5) development of a comprehensive enorgy
planning document for L fberia

(B.1) Public Sector Responses To Electricity Shortfalls

Bawou tn part on a stugy by Luct)le Kawah (LEC) and Barron
Bhaw ing publ fc sector contribution to damands on LEC, the Secre-
tariat of the NEC recommonded that govermment ban the use of afir=

conditioners In publ)ic sector butldings and change of fice hourt
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during perfods 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 Secretar{at of the
NEC recommended against the proposed massive devel opment of the
hydroelectric potential of the St. Paul River, arguing that the
proposed project's nearly oder of magnitude increase {n genera-
tion capacity above estab) {shed demand represented an unaccept-
able risk . On the basis of further evaluations by Neufville and
Barron during the second phase, the Secretarfat also recommended
against the proposed Mano River hydroel ectric development (again
because of the oconamic risks assoicated with {ts large size),
but supported a much scaled-down versfon of the St. Paul develop-
ment proposal submitted to LEC {n mid-1984. (By 1985 LEC's and
the GAL's financial positions were so strafned that even funding
for the scalod-down vorsion of the St. Pau) proposal ~-- about
$100 mf111on -~ seoms out of reach for at least the next sevoral

yoars,)

(B.3) Further Evaluations of the Liber{an Petrol sum rof {nery

Tho viabi11ty of the LPRC rofinery was a major iszue toward
the ond of tho NEC's first phase asscesament. Dobatos and further
evaluations continued throughout the second phase, In late
1983 LPRC brought fn 1ts own consul tants who producod a roport

favorable to rof fnory roopening (with an $80 mi)l)fon invostment
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requi rement). Neufville and Barron prepared a review of the
consul tants' report, pointing out problems with its assumptions

and rajecting 1ts findfngs.

In early 1984 the World Bank also examined the ref inery
issue and supported the NEC posfition. (While the ref {nery
remains closed due to offshore 1iquidity oroblems, no final
decisions have been been made by the top levels of the GOL to
permanentiy 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.)

(B.4) Review and Comment On Draft World Bank Assesament

In June 1984 the draft version of the World Bank's
"Liberfa: Issues and Options in the Energy Sector" was rocefved
by the GOL. Tho Secretariat of the NEC served as the principal
agency for coordination of the GOL repsonse to the draft roport,
The Secretarfat and sovoral membor agencios of the NEC prov {ded
dotailed comments, same of which wore reflocted in the final

version of the roport {ssued by the World Bank {n Decombor 1984,

(8,5) Tho NEC's Comprohensive Enorgy Pl anning Document

The Secrotartet of the NEC bogan work on 1ts comprehonsive
natfonal enorgy planning document for L 1borfa 1n Novembor 1984,
In January 1985 Nuufvillo and Barron worked with James Guseh

(Min,of Justica), Kawah, and Thamas Wilbanks (ORNL) to final ize a



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 fram several other organfzations. A revised version
was distributed in April 1985 under the title ™An Integrated
National Energy Program For Liberia®™ (INEP), The INEP swusmarizes
the NEC's recommendations to the GOL for fnvestments and {nstitu-

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 1n the INEP. Attendees at the three-day Workshop
included senfor GOL personnel, senior representatives of donor
agencies and foreign embassies, and representatives fram the

major industrial fims 1n L{iber{a.

L&mﬂs.%bg?mnﬁﬂﬂnmmw

In May 1985 Neufville and Barron and Patrica Koshe)
(AID/Washington) finished a paper entitled "The Evolution of
Energy Planning In Liberia", describing the creation and evolu-
tion of the NEC, 1ts achievements, 1imitations and possible
future developments. The paper also dascribes the vital role of

outside technical assistance in strengthening the NEC.

In June 1985 Barron and Neufville also wrote two detafled
caso studies. One paper descrihes the history of the evaluation
process for major hydroelectric development proposals batween
1981 and 1985, The socond roviews the polficy debates over the

LPRC ref inory and the tochnical arguments of the sevoral studies
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carried out as part of the evaluation process.

D. Major Liaison Activitias

Ouring 1984 and 1985 the Secretariat of the NEC became the
focal point for coordinatfon of energy sector {nquires and
activities by the World Bank, the Un{ted 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 potent{ al
donor agencies (e.g., the embassies of China, France, and Sweden

and Italy).

memwwm

From the beginning of the U.S.A. I.D.-funded energy sector
technical assistance to Liberfa, data collect{on and analysis
activities were carried out in a manner designed to maximize the
training oxperienzes for the counterpart staff. In some cases
this meant Liberfan project staff fram the member agencies of the
NEC working under the dfrection of more experienced outside
technical persons, and 1n other cases, the L fberian staff having
major or total responsibl ity with occassional advice fram the

outside experts,

To complamont the "hands-on" trafning, Barron doveloped the
curriculum for a short courte in project evaluation methodol ogy
and taught tho courte to 14 porsons fram six menber agencies of

the NEC. Noar the and 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.

E. Other Related Activities

On an intermittent basis, the Secretarfat of tho NEC, its
resident advisor and short-term consul tants provided assistance
of various types to LEC, Ministry of Planning and Econamic
Affairs (MPEA), the National Iron Ore company (NIOC), and
U.S.A. L.D.

Over the course of the project short-term visits were made to
Liberfa by EIA/Abidjan staff, AID/wWashington staff and
consul tants. Ed Karch, Asif Shaikh, and Kjel) Christopherson
(EIMAbIdjan) made trips to Liberfa to dfscuss possible areas of
EIA support. Near the end of the praject, a charcoa) 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 possible aroas of assistance; by Frank Denton
(AlD/Washington) to discuss rural oloctric systom toechnology and
institutional posuibilities; and by Shirley Burchfield
(consul tant to AID/Washington Africa Bureau) to roview the onergy

data bases and collection systems of varfous Liberfan agenci es,

Barron made a consultation trip to ORNL, Washington
(U S, A 1.0., Worla flank) and New York (UN) to help facilitate

coordination of energy sector donor agency activites in Liber{a,
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INSTITUTION BUILDING

The major aims of the U.S.A.I.D.-funded energy sector
techncial assistance are to strengthen the capability of the GOL
to systematically evaluate the natfon's energy options, and after
decisions have been made on appropraite polictes, to effectively
implement programs to improve the energy situation. "Institution
butlding” {nvolves devel opment of pools of local techncial
expertise and creation of effective organizational structures,
proceedures, and responsibilities on the part of agencies
desfgnated to evalaute options, make decisions and {mp) emnent

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 wel ] 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, considorable {mprovements were made {in the technical
abi1ity of Liberfan 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 probloems and opportunities facing Liberfa, In
sevoral cases, participants have also gained a much botter
understanding of program evaluation methods. The availability of
substantial outside tochncial resources openecd-up possibilities
for spectific 1 tnes of analytic fnquiry and served as a catalyst

for the more active fnvestigation of onergy options by the NEC,
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It 1s probably fair to say that in Liberta the energy
situation {s reasonably woll understood, the nature of the
particular problems has been adequately fdentified, and real istic
set of programs to address these problems have been proposed.

The soundness of program recommendations cannot, of course, be

finally judged until they have been adoped and impl emented.

At the bottom 1ine, the NEC fs an adv {sory body without
significant access to the top~deci sion-making levels of the GOL.
Its principal recomemdnations have not been officially dfsavowed
by the Head of state, but nefther have they been acted on. In
terms of Figure S, 1t can be said that energy planning (and for
that matter planning 1in virtually every sector) {s presently
stallod at the stage of program/pol icy formulatfion and

implementation,

Hard chofces have been postponed 1n Liboria to the detriment
of energy services and the oconomy as a whole, Calls for needed
roforms have 50 far gone unhoeded. At this point it ramains
unclear when actfons will be taken and on what basis decisions
will bo made. When the stage 15 again set for decisions which at
Toast consider technical of ficiency argumonts, tha NEC's INEP
should prove to be a valuable starting point in the onergy

sector,

The NEC has domonstrated convincingly that 1t 1s capable of
making offective une of cutside technical assisitance to enhance

the capabilities of 1ts own staff, ang that ft can focus the
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Figure S

Outline of Energy Policy Evaluation
and Implementation Stages
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work of outside experts on helping it develop practical solutions
to important problems. Con. uation of U.S.A. I.D.'s energy
sector technical assistance {s a recommendation of both the INEP
and the World Bank's Liberian energy assessment. With regard to
this recommendation, 1t s necessary to consider the basic
question of the appropriate goals {n Liberfa of contfnued 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 firm decisions
on recommeneded actions in different snergy subsectors, further
study Is 11kely to result in 11ttle noticeable improvement {n

Liberfa's onergy situation.

Until the larger planning context improves, the major
benufits of continued outside technical assistance in the energy
soctor are ltkely tw fn the farm of the furthor profossional
cevelopment of tome GIL staff and In encouragement provided to
those persons within the GA. who cnantinue to lobby for more

effoctive managoment of the ervrgy sector,

CONQL UDING COMMENTS

If there are aspects of the U.S5,A 1.D.-funded enorgy sector
technical asssistance fn Litaria which might be beneficially
repl icateg tn other countries (and perhaps 1n other sectors in
Liverta), provably none 1s more Important than the the close
warhing relationehips boteeen the Liberian ang U, S, praject
ttaffe, Froject participants fram oth sides benef!ted

significantly frum the professions) development opportunites



provided by this arrangement, and this {in turn helped to make
highly efficient use of the Vimited U.S.A.1.D. and L{iberfan

resources available for the energy work.
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FULL REPORT



I INTRODUCTION

Report Parspective

The U. S. A. I.D.-funded energy sector technical assistance
programs in Liberfa have been chararacterized from their beyin-
ning 1n 1982 by a high level of interaction between the Liberfan
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 Liber{an coun-
terparts fram the member agencies of the NEC. While the
specialized data collection and analysis activities {nvolved
vary ing degrees of counterpart participation, final energy pol icy
recommendations put forward to the GAL were in all cases solely

the work of the NEC, 1ts Secretarfat, or {ts member agencies,

In April 1985 the NEC sent f1ts Integrated National Energy
Program (INEP) to the GAL (Ref. 1), The INEP contains a compre-
hensive set of recommendations for Liberfa's energy sector and {s
the culmination of work over the parc three yeoars on the part of
NEC staff, fts advisors and consul tants, and outside agencies,
For more dotailed descriptions of the research mothodology and
findings than those provided here, the reader {s roforred to the
INEP, to the specific source roports/memoranda 11sted as refer-
onces to this report, and to the four semi-annual reports submit-

ted by the Resicent Lnory Advisor to U.S,A 1.0, (Ref, 2),

Tho gescriptions which follow focus on the process of the

technical acsistance activitios and the!r {mpacts and summarize



the specific findings and recommendations. This particul ar
report is directed to U.S.A.I.D. to provide documentation on the
direction and consequences of {ts assistance program. In keep-
ing with this aim, the stress here is on describing activities
stemming directly or indirectly fram this assistance. Periodic
reports submitted by the Department of Energy (Ministry of Lands,
Mines and Energy -- M.MAE), by the Liberia Electricity Corpora-
tion (LEC), by the Liberia Petroleum Refinery (LPRC), and other
member agencies of the NEC, provide a more compl ete description
of the activities of individual GQL agencies in the energy

sector.

Previous Work In Ihe Liberian Energy Sector

The technical assistance activities described in this report
reprosent a "second phase™ of U.S.A.].D.'s energy sector support
to the GAL. The first phase occurred from April 1982 to March
1983 when the Fnergy Office of the Scionce and Technol ogy Bureau
(S&T) fundod ORNL to assist the GAL in inftfating a natfcnal
onorgy asseswmment for Liberfa. That project fnvolved many of the
same Liborian and Amorican staff persons who woro active in this
second phase, and laid the groundwork for the close working
relationships betweon the GOL personnel and thefr U, . A, .0, =

funded counterparts in the energy sector,

A substantial Libertan energy sector data base was dov o) oped
during this first phate (Ref, 3). A reasonably camprehensive and
up~to-date description of the vnergy sector and fts verious

subsectors 1s, clearly, a highly valuable and of ten necessary
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condition for addressing energy policy {ssues. The avaflabil ity
of the comprehensive energy data base developed during the first
phase allowed the participants i{n the second phase to concentrate

on more detailed analyses focused on specific energy policy

{ssues.

Activities From Mov, 1983 to Oct. 1985

Bacause of the close working relationships among the resi-
dent energy advisor, the short-term consultants, and the pro-
Ject's Liberfan counterparts, the descriptions which follow are

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

In this ovorview report project activitios and impacts 1n six
general categorfos aro reviewed and summarized:
A) Major data collection and tochnical analysis
activities, including dovelopment of study

proposals

B) Major policy analyses and countorpart pol fcy
recommondations to the GOL

C) Roviows of tho energy po'fcy dovelopment procoss
in Liberfa

D) Principal 11afson activitios with other donor
agencios

E) Formal and informa)l professional c¢evol opment
activitios corrfod out for GOL zounterparts

F) Other, relatoed activities.

The above categorics differ comewhat fram the class!fication

in the ccope of work for tho Res!gent Energy Advisor (Ref, 4, and
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for that of the ORNL 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 devel opments. Sectfon III reviews devel opments
with regards to the goal of instfitution building and considers
future needs of the GAL 1n the area of eiiergy sector technical
assistance. Section IV presents c) osing camments on the energy
assessment work 1n Liberfa, particularly on the importance of

developing efective counterpart working relationships.



II ACTIVITY DESCRIPTION/IMPACT REVIEW

This section reviews projectactivities fram Novbember 1983
to October 1985. Figure 1 (page 44) at the end of this section

11lustrates the timing of these activities.

mmmmmmmmumum

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 Reconstructfon and Development ('The World
Bank'), undertook 1ts own onergy sector assesmment for Liber{a
(Ref. 6). The Sccrotariat of the NEC served as the principal
coordinating agoncy with World Bank's Enorgy Assesaments Division
staff and actod with the Ministry of Planning and Econamic
Affatrs (MPEA) as a major 1fafson with the World Bank on enorgy

mattors.

Tho World Bank's Liberfan onorgy assesument added consid-
orablo dotall to the axfsting energy {nformation {n cortain
subsectors, particularly the financial and technical aspects of
oloctricity and potrolueum supply capability, The Secretarfat of
the NLC bonef fted conslicerably fram access to both the first
phase data and the fnfurmation ceveloped by the World f1ank aarly
fn the NEC's wocond phate asseswmont progrem, In 1ight of this

situation, the 1983-85 vata collection ufforts on the part of the



NEC and 1ts U.S.A. I.D.-funded counterparts were largely conf {ned
to specific technical analyses undertaken to provide an {n-depth
Took at certain subjects not covered 1n detatl 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 {ts second phase work was development of a 1982 Energy

Balance for L‘berfa.

Praject energy data collection and technical analysis

activities centered 1n the following general areas:

1) public sector building energy conservation
opportunities

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

3) development of a 1982 National Znergy Balance
for Liberia

4) evaluation of the existing management {nformatfion
system for LEC and opportunities for up~grading
this system

5) undortaking up~dates of the subsector
doscriptions for electricity and transport

6) starting of work on a 1984 Nat{onal Energy
Balance for Liberia.

7) other, short-term rosoarch activities

(A. 1 Public Sector Building Energy Conservation)

It 15 cloar fram oven casual observation that the use of
eloctricity in public soctor offices fn Liboria {g highly
inefficfont. Opon or broken windows in air-conditionod roams are

commonplace. LEC has madn the compel1ing argumont that unpafd



public sector electricity consumption adds greatly to LEC's

al ready overstrained finances. In turn, 1t 1s clear that the
GOL's mounting budgetary prob) ems make {t unl tkely that govern-
ment will substantially increase payments to LEC anytime soon.
Under these cfrcumstances, butlding electricity conservation for

the publ 1c sector {s an obvious imperative.

Energy conservation programs can and should be considered in
terms of both immediate or short-term moves and 1n terms of
investments and policies to reduce {nefficiencies over the longer
term. The NEC's policy recommendations for {mmed{ate and short-
term actfons are described 1n Section B.2 of this paper. Before
addressing the question of longer-term improvements, the Secre-
tariat of the NEC requested a consulting engineer fram ORNL
experienced in building energy audits. Gorald Pine, Ph.D.,
arrived {n February 1984 and worked with R. E. Rhinel ander, a
staff porson fram the Department of Energy (MLMAE), a member

agency, and the Secretariat of tha NEC.

Under Pine's direction, he and Rhinelander conducted a
detailed investigation of one middle-sized GOL office building
and less detalled oxaminations of a samplo of other GOL buildings
of varfous sizes and ages. The principal conclusion of this
work {s that investments to mzke reasonably efficient use of air-
conditioning 1n most oxisting GOL buildings would fncrease com=
fort lovels, but not significntly reduce energy use, Since most
air-conditioners aro undersized for thefr cool ing 1oads, they
would continuo to oporate at capacity, even {f these cool ing

loads are reduced through better seals and other measures. The



principal recommendation for the longer term, then, is that the
GOL should set and enforce energy efficiency design standards for

new office buildings (Ref. 7).

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

Fram the NEC assessment work 1n 1982, 1t was clear that
Liberia's wood resource base has the potential for considerably
greater levels of utilfzation, Including Industrial-scale energy
supply (Ref. 3). Fram 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 Will{am
F. Barron, Ph.D., EIA-funded Resfdent Energy Advisor, drew-up the
terms of reforence for short-term consultants fram 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 L1iberian condftions.

Tho purpose of this wood econamics study was to develop a
doscription of several existing and potontfal wood supply
systams, the costs assocfated with each sy stem component, and
then to dotormine how the delivered cost of energy s 11ikely to
change in response to changoes in the source of supply, transport
distanco, and scalo of oporation. The study design called for
dovelopmont of a detaflod production function for wood grow ing,
harvesting, ang transport subsystems for wood from sevora)
sourcos: rotired rubbor trees, secondary forosts, and wood

plantations (witn and without associated shifting agriculturoe),



to serve the fuel requif rements for an electric power plant of 1.5

Megawatts (My).

During 1984, Robert Perlack, Ph.D., a resource economist
from ORNL made two trips to Liberfa to collect field data on wood
growing, harvesting, and transport costs. Garland Samuels, an
engineer from ORNL, made one trip to Liberfa during 1984 to
assist 1n several research efforts, including collection of
information on the actual operating experience in Liberfa 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 {ndicates that wood
(being only 108 to 208 of the cost of petroleum on an equal
energy basis) fram all four sources considered fn the above seems
11kely to be highly competitive with petroleumn fuels. Econamies~
of-scale are important (especially {n wood transport), and
significant advantages exist {n util1z1ng standing biomass
compared to establ {shment of energy plantations. However, even
wood energy plantations appear 11kely to behighly campotitive

with potroloum fuels in Liberfa (Ref. 8).

Working fndependently of the NEC wood studies, the World
Bank evaluated prospects for a 15 My wood-fired olectric plant to
sorve the Monrovia grid. The World Bank study concluded that
such a plant {5 viable, but given LEC's other roquiremonts for

capital, it should havo a rolatively low priority (Ref. 6).



In Liberfa, the technical {ssues associated with the
viability of wood-fired electric power plants and other
{ndustrial 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
{nstitutional changes needed to make use of this resource for
publ ically generated electricity supply, and (2) for private
sector use, the question of when the overall L{iber{an econamic
context will again be sufficiently favorable for capital-

intensive fnvestments.

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

National energy balances show energy sources, energy forms,
conversion processes (and associated 1o0ses), and use by specific
types of consumers for a given year. Detailed national oenergy
balances require consfderable amounts of data and careful data
roview to fdentify missing information, and to avoid double
counting or other methodological errors. Al though they require
substantfal levels of offort, nationa) onergy balances are
highly useful planning tools and, as such. genorally have a high
priority in Lroad-based onergy assesaments. A natfonal energy
balance for Liberfa for the Year 1981 was developed as part of

the 1982 NEC Liberfan energy asseswment work (see Ref, 3).

Given tho rapidly changing econamic sftuation fn Liberfa in
tho oarly 1980's and thu 11kely consequonces for energy use
patterns, Noufville and Barron deciced to develop a 1982 energy

belance. Data collection offorts began {n November 1983 and
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continued through March 1984. During Samuels' visit fn March
1984 he worked with Barron, Rhinelander, and Melvin Smith (of the
Department of Energy) to review the data and finalize the 1982
energy balance for Liberfa. The specific format for the 1982
Liberia energy balance was devel oped by Samuels and Barron and
involved certain changes in structure compared to that for the
1981 one for Liberfa and other nationa) energy balance formats in

general use (Ref. 9).

The 1982 balance showed that approximately 13.2 mill{on
barrels of crude ofl equivalent ( 1 BCOE = 5.8 m{1]1{on BTU or
6.12 gigajoules) were available {n 1982, 67% in the form of wood,
4% in the form of hydroelectric power, and 29 {in the form of
petroleum. Residontial 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 608 of
total petroleum use (mostly for el ectricity generated for ore
processing and for powor to the mining communities). Transporta-
tion accounted for another 258 of petroleum consumption, with the
ramaining 158 of potroleum uti)ized for forostry, agriculturo,
and miscollanvous uses, Hydroelectric poweor representud only a
#all fraction of total anorgy supply, but accounted for ovor

708 of the powor produced by LEC for the Monrovia grioc (Ref. 9),

(A4 LEC Managomont Information System Studfes)

Gotweon May ang Suptember 1984, Darron workeg with two

toams of LEC mid~level staff to investigate LEC's options for an
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improved information system for management decision-making. One
first team developed a detafled f1irst-hand description of the
existing data system for electrical generation and compared this
to the type of data required to: (1) ef fectively evaluate
alternative generation {nvestmant options, and (2) to ensure

cost-ef fective operation of existing equipment.

The team concluded that nearly all the required data was
already befng collected, although much of it was not being used
and some of 1t was not 1na form which could be utilized. More
importantly, avaflable technical staff were not properly tiained
to determine optimal operationa) procedures or to project future
investment requi rements. The team recammended that two
"{nvestr.ent analyst" positions be created employ ing existing
staff with backgrounds in economics and engineering. A detailed
scope of work for these two positfons was out) fned and submitted

to LEC management 1n June 1984 (Ref. 10).

Following the submissfon of the above findings to LEC
management, Barron worked with a second team of LEC mid-leve)
staff (Including several persons who participated on the first
team). This second team drow-up tho cetailod torms of rofeorence
for a "Senfor Planning Advisor" to the LEC Corporate Planning and
Development Department. This report was submitted to LEC manage~

ment {n Septamber 1984. (Ref. 10),

LEC managoement hao responded enthusf istically to the fnit{al
inquires from the Socrotariat of the NEC and fts own mid=level

staff concerning these two {nvestigations. Conniderable support
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and cooperati.n was provided by LEC managment and the teams had

ready access to relevant personnel and technical data. However,
as of October 1985, more than a year after report submissfon, no
apparent action has beci taken by LEC on efther set of

recommendations.

One useful outcome of these two fnvestigations under the
leadership of the Secretarfat of the NEC is that several of the
participating LEC staff persons became {nvolved in other NEC
activities (e.g., energy trainee participant selection, the

énergy 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 docision to carry out up-dating of
the existing subsector descriptions in a manner which placed
considerable responsibility on mid-level GO staff. These staff
persons worked under the general, intermfttent supervision of
Noufville and Barron and fn several cases under tho direction of
short-term consultants fram ORNL, While the GQL staff involved
in this effort had some previous training any experience, this
approach resulted in a slower than anticipated up~dating of the
subsector doscriptions, This time cost was considered acceptable

In 11ght of the tratning benefits.

Working undor tho goneral supervision of Neufville and

Barron, Rhinelander and Smith worked to up-date the Transport and

13



Electricity subsector descriptions produced as part of the 1982
NEC assosmmeont work. Data for these descriptions had previously
ended with 1981 figures. Rhinelander and Smith collected data
for 1982, 1983, and avaflable information for 1984. A draft up-
dated transportation report was submitted 1n November 1984. Over
the next several months this craft was revised and a f{na]

version was completed 1n March 1985 (Ref. 11).

Rhinelander and Smith began working on the electricity sub-
sector description up-date in February 1985 and an fnitial draft
is expected in October 1985 (Ref. 12). The slow pace of these
efforts s due to several factors. First, Rhinelander and Smith
st111 have had only limfted experfence with this type of work.
Second, Neufville and Barron purposely provide only genera)
guidel ines to the authors with regards to approaches to overcome
data colloction problams or data val {dity issues so as to place
greater responsibi{lity on these staff persons and hence maximize
the profossional dovelopment value of thelr work oxparience.
Another problam with relyfng on Department of Energy mid-level
staff for this type of work {s that avaflable mid-lovel staff
have othor rosoarch and agministrative dutios which frequently
preclude the continuation of work on the onergy subsoctor updates

for woeks at a time,

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

Tho World Bank ceveloped a 1983 Liberian onorgy balance,
Al though this one wat lass detatled than those dovoloped by the

NEC, Neufville and Darron ductded that 1t wap 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 Neufville assigned Rhinelander and
Smith to begin collecting data for the 1984 energy balance. As
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 ear){er and more frequently
in the work than in the case of the subsector description up~-

dates,

One major problem with the 1984 energy balance 1s that it {s
already clear that the data supp)fed by the Lideria Petroloun
Refining company (LPRC) s less relfable than it has been in the
past. For oxample, when reported "sales" exceeded "{mports" for
Somo products by more than 208 (far more than changes {n inven=
tory could reasoncbly account for), Department of Energy staff
returned to LPRC to Inquire about the discropancies. Thoy were
told that fmports for certain concession customers are somotimes
"borrowed" by LPRC and thon returned and that records somotimes
failed to cloarly findicate the cancelling transactions, Thus,
double counting probably occurs fn the figures supplied by LPRC,
but the leve! cannot be accurately determinod without access to

original records (Ref, 13),

In late October 1985 Jacob Sandikie returned fram an

oighteen-month mastore dogroo program under USAID funding. It

15



s expected that Sandikie will work with Rhine)ander and Smith

starting about November on completing the 1984 energy balance.

(A.7 Other Research Activities)
7.2 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 substitutfion by solar energy. The Jecision to switch
heating systems would be a market one on the part of {ndividual
consumers and property owners. The questions at hand wore
whether large-scale conversion would have a sufficient impact on
electricity demand to warrant further research into the econamics
of conversion, or to consider the potential value of publicity
campaigns, and possibly the creation of incantives to encourage

the use of solar hot water hoating.

Based on an tnformal examination of a sample of Liberfan and
oexpatriate households (about 50), Barron developed prel iminary
ostimates of the typical range of sizes and onorgy use patterns
for hot wator heaters fn Monrovia. With this {nformation a
rough range of hot-water heater onergy use by fndividual middle
and upper income L1iberian households and expatriate households
was devoloped. Extrapolating fram {ncome and housing data and
other classifications in the 1974 Liberfan Housing and Population
Consus and additional Information suppl led by the National
Houstng Authority of Livorfa, Barron vevoloped prel {minary

estimates for a plausfblo rango 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 3% and 8% of total and peak demund
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 conversfon of hot water heating to solar power in
the Monrovia area should be left entirely to market factors and
that no further research or publ ically financed fncentives were

warranted at this time to encourage conversion.
7.b Rubber tree resource base

Early in the praoject it was clear that a reasonab)e first
approximation of the number, size and Yocation of rubber farms in
Liberia was needed to better understand the role this resource
base might play {n any {ndustrfal-scale use of wood. In December
1983 Barron obtafned data from the Liberfan Rubber Planters
Association and developed preliminary estimates of the size and
geographical distribution of amallerholder and midd) o~sized
rubber farms to acd to the already known information on the size

and location of major plantations (Ref. 15).

In February 1984 this informat on was suppl emented by
addftional data developed by the World Bank. On the bas{s of
thoso studfes, both tho NEC and the World Bank concluded that
activo and sbandoned rubber farms {n Liberia of fored a viable and
substantial energy resourcoe within reasonable transport distances

of doemand conters (Ref. 1, 6).
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{B) Major Policy Analysas and Counterpart Policy
Recommendations o The Government of Libaria

As noted in the 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 GOL by the
NEC. In some cases this meant addressing {ssues on the NEC's own
agenda and 1n other cases responding to policy inftiatives put

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

This approach represented a shift away fram the focus of the
first phase (1982) technfcal assistance efforts. At the start of
the 1982 energy technical assistance project relatively little
relfable, recent information was avaflable on energy supply or
use patterns. Major research efforts therefore went into
dovelopment of an adequate across~the-board energy {nformation
base. Only toward the ond of that first phase project was the
onergy soctor data base comprehensive cnough to allow the NEC to
of fectivaly ruspond to policy fssues. In Decomber of 1982 the
nature of Liborfa's onergy problems was sufficiently well
understood for tha NEC to develop an (nitfal set of
rocommondations to the GOL (1n this case on emurgency energy
conservation). This tet of recommondations included the proposal

to shut down the Literfan petroleum refinery (Ref, 16),

Although 1t was clear In November 1983 that the energy data
base from the first phase needed up=dating and that certain gaps

8ti1] ramained, Neufville and Derron 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 eval vating specific,
already-pending policy issues. Genera) improvements in the data

base would be the secondary priority.

The policy analyses and NEC recommendations to the GOL
centered on four major areas:

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

2) technical review and devel opment of NEC
recommendations regarding major hydro~
olectric project proposals

3) furthor roeview of fssues andg positions
associated with the viability of the
Liberfan Poetroloum ref{nery

4) technical review and formul ation of NEC
responses to the World Bank's graft
('Groen Cover') dfagnostic report ™ fber{a;
Issues and Options In Tho Enerqy Sector™

5) devolopment of a comprohensive nationa)

energy planning document for NEC
prosentation to the GQL

(8,1 Development of Recommondations For Publ fc Sector
Rosponues To Llectricity Shortages)

Since January 14983, LEC has boon forced to undertake
substantial load sheduing whenever output at fte G4 My hydro~
electric factlity 15 unable to meet a major share of domand,
Such pertuye generally last from January unttl carly May., As
noted 1n Section 11 AL, the public sector 15 an obvious candi=

date for efficlency fmprovements In the ares of electricity use,
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A related 1{ssue was how public sector consumption might be
dramatically curtatled during periods of amergency to help ease
the burdon on other sectors (1.e., industry, commercial,

residential).

Behind these questions lay the presumption that public
sector consumption could probably be considerably reduced without
serious impai ment to productivity and that the energy saved
could be effectively utilized 1n other sectors. Another
presumption 1s that within the pub)ic sector, mandatory conserva-
tion is enforceable and potentially more effective than
campaigns aimed at voluntary reduction in private sector

consumption.

Before the NEC made a specific proposal to government, {1t
¥as 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" and that by ministries as "Government". Actually,
the rez1 question 1s 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 1t {s served by the Bong Mining Company
(BMC). While reduced public sector consumption in the BMC~-
suppl fed aroa would have same benefit, this area generally does
not suffer from load shedding while Bong {s the supplier, and
therefore, omergency 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 detafled records on the specific consumption and location
of varfous public sector buildings and estimated that the publ ¢
sector (official "government™ and government-owned corporations)
accounted for approximately 208 of demands on LEC's dry season

generation facil{ties (Ref. 17).

The Secretariat of the NEC concluded that 50% to 758 of this
publ ic sector demand on LEC might be el iminated during periods of
emergency, and demonstrated that this could make a substant{al
contribution to providing additional power for other sectors. In
February 1984 the Secretarfat of the NEC issued a position paper
calling for a GOL ban on the use of air-conditioning 1n public
sector offices (except for certain vital functions) during
periods of offically declared electricity emergency. To ease the
burden on public sector employees, 1t was further recommended
that government offices ba open only from about 8 AM 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 govermment
officals. Despfte 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 publ ic sector
drastically reduce fts electricity consumption during periods of
load shedding 1s fncluded 1n the NEC's Integrated Natfonal Energy
Program For Liberfa (INEP) (Ref. 1).
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(B.2 Review and Comment On Major Hydroelectric
Devel opment Proposals)

Between 1981 and 1985 three feasibi11ty studies were carried
out for major hydroelectric projects in Liberfa. Two of these
feasibi1ity 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 {s a
member state, for the joint devel opment of the boundary river
between Liberia and Sferra Leone. A1l the studies were carried
out by private engineering consulting firms and the conclusfon 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 serfously flawed and that the proposed project was
dangerously oversized for Liberfa's needs. In particular, the NEC
felt that the electricity demand growth projections used by C.T.
Main (5% to 11% annually for 25 years) were an unreal {stic basis
for project evaluation. Although LEC and the Office of the Head
of State strongly supported the C.T. Main proposal and (actively
sought fuﬁding from abroad), no donor or banking agency was
wi111ng to finance 1t and the proposal was quitely dropped 1n
1983,

Also during 1982 the NEC roviewod the Mano River Proposal
and found it much loss risky than the C.T. Main proposal (Ref,

3). The NEC recommended further ovaluation 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
Consul tants Joint Venture. Neufville and Barron reviewed the
Harza/Stanley report and found some of the same methodological
problems {nvolved in the C.T. Main analysis (e.g. ,» an
unreal {stic range set of electricity demand growth projections
used 1n the sensitivity analysis). However, despite concern over
the thoroughness of the study, Neufville and Barron felt that
these problems did not 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 unft at the existing St. Paul
River hydroolectric facility (Ref. 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 1ts comprehensive planning document (Ref. 1).
In 11ght of 1ts subsequent support for the major part of the
Harza/stanley recommendations, the Secretariat of the NEC recom=
mended shelving the Mono kiver proposal for at least the next

five years,

(B.3 Further Debates On the L{berfan Petroleum Ref inery)

The NEC first recommondod permanent closure of the gmall (12
= 15,000 barrols por day) Liberian petroleum rof inery operated by
LPRC 1n Decombor of 1982. The rof {nery did close {n Decomber
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1982 becuase of offshore 11quidity problems, but kept all f{ts
staff, and continued planning for reopening. During early 1983 a
series of technical studfes, including ones by LPRC 1tself, ORNL,
and A.D. Little (under U.S.A. 1.D. funding) were carried out.

Each of the studies )isted above, with the exception of that by
LPRC, concluded the ref fnery should be permanently closed (Ref,
21, 22).

In September 1983 LPRC brought in Stone and Webster
Engineering Corp. to review possibilities for ref inery expansion
and reopening. The Stone and Webster review was {ssued to LPRC
in late December 1983 . It concluded that a ref inery 1in Liberfa
was potentfally viable and that LPRC should seek funding for a
major facility expansfon (about $ 80 millfon). LPRC circul ated
this report in {ts contiruing efforts to secure GOL support for
major capital {nvestment in the ref inery, and 1ts near-term

restarting of refining operations,

Neufville and Barron reviewed the Stone and Webster report
and concluded that 1ts recommendations rested on severa) highly
questionable assumptions regarding the marketabilfty of heavy
petroleum products to neighboring West Africa states, future
relative crude ol and product prices, and the ability of the GQL
or LPRC to acquire (and finance) the necessary capital for expan-
sion, In Fobruary 1984 Noufville issued a memorandum to member
dgencies of the NEC (1ncluding LPRC) pointing out the prob)ems
with the Stone ang Wobster review and reaffirming the Secretar-

fat's strong opposftion to reopening the ref {nery (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,
11ke that of the NEC, ORNL, and A.D. Little studies before it,
strongly urged the GOL to keep 1t closed and to substantfally

restructure 1ts product importation operations (Ref. 6).

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

In November 1983 the World Bank began its own energy
assessment for Liberfa. The Secretariat cf the NEC met with the
World Bank Energy Assessments Divis{on reconnafssance team and
worked with them to fdentify crucfal policy issues and data gaps,
During the visit of the full World Bank energy assessment team
in Fobruary 1984, the Secretarfat of the NEC served a4s a major
11aison point for the team, hel ping arrange appofntments,
providing logistical support, and raising and discussing research

and policy fssues,

The Worlg Bank's energy assosament toam utf) {zed the onergy
data bate “ovelped In 1982 during the first phase of the NEC's
onergy asseswmont, and In late 1983 workeo out an agroement with
the NEC and ORNL to avold duplication of offort, For oxampl ¢,
the NEC's 1982 vescription of the houtehold enerygy sector and the
1984 analysis of concervation opporwunities 1n public sector
bulloings (ree Section 11 A1) were uti)izeq directly tn the
Worlg blank's repurt, for 1ts part the NEC enteonsively util(zed
the Werle Hank'e analysle of cevoral subsectors, particularly

petroleum (mportation and LEC's Monrovia electric grig,


http:potro.um

The draft ('Green Cover') versfon of the World Bank's
Liberian energy sector assesament was recefved by the NEC in Jure
1984 and distributed to the NEC's member agencies. The Secre-
tariat of the NEC coordinated the GOL's review and comment on the
draft report. Detailed comments were provided by the Secretar-
fat, by the MPEA 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 mesting of member agencies and

coordinated the formal GOL response to the draft report.

The Secretarfat and most of the member agencies of the NEC
agreed with the majority of the draft report's recommendations
and f1indings, but fdentified several minor errors/ {nconsisten-
cles, 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 GOL's energy planning agency, (3) the
significance of rural electrftfcation, and (4) the appropriate
scale for wood-fired olectric powor generation fn Liberfa. The
Secretarfat gave hydro storage a higher priority than did the
Bank; preferre. the creation of an {ndependent energy planning
agency rather than the bak's proposed oxpansion of a planning
unit within an exiuting ministry; placed a greater importance on
rural electrictfcation fssues ; and preferred that any finitfa)
test of wood-fired stuam eloctric powor be in the range of 1-3

MY, rather than the 10-15 My suggested by the Bank (Ref. 24).
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LPRC strongly disagreed with the Bank's conclusions on
petrolewm refining and importation 1n Liberia and Initially
ignored the Bank's draft report. Later LPRC sent brief camments
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
Liberfa to review the GOL's comments on the draft report. As
before, the Secretarfat of the NEC acted as a principal 11atson
point and coordinator for discussions. In December 1984 the
final ('Blue Cover') versfion of the World Bank's ™. {beria; Issues

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

(B.5 Development of The Integrated National
Energy Program For L1iberfa)

A major objective of the U.S.A.I.D.-funded technical
assistance in the enorgy sector was the eventua) devel opment of a
comprehensive energy planning document for Liberfa. Formulation
of a specific "national energy plan" began 1n November 1984,
Neufville, with assistance fram Barron, began constructing the
draft plan on the basis of the 1982 NEC energy assessment, the
results of analyses/policy reviews carrfed out by the NEC and its
advisor/consul tants during 1983 and 1984, and the recently com-
pleted World Bank L fborian onergy asseswment. In oarly January
1985 Thomas W{lbanke,Ph.D,, fram ORNL arrived in Liberfa and

worked with Neufville, sevoral other GOL staff persons, and
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Barron to further refine the format of the draft plan and pre~

sentation of 1ts proposed contents.

In mid-January 1985 the Secretarfat of the NEC rel eased a
draft version of the "1985 Nationa) Energy Plan For L1iberfa® 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 severa) specific recommen-
dations. The MPEA (the GOL's principal planning agency) strongly
endorsed the document, noting that "... 1t out]ines a set of
reslistic objectives... (and) its {ntended 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

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

On the basis of these fnputs, the draft planning document
was rovised 1n substanco in several aroas, and a numbor of
clarifications were made 1n the narrative. Severa) reviowers
folt that a "plan" requires a specific timetable for imp)ementa-
tion. Given the considerable uncertainty in Liberta's economic
and political futuru, the Secretariat of the NEC concluded that
it was fnappropriatu at this stago in Liberia's energy planning
procese to include such an implementation schedule. In conse-
quonce, the term "Program® was adopted in place of "Plan" {n the

documont's titloe,
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The revised document, now called the "Integrated National
Energy Program For Liberfa®™ (INEP) was reviewed 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 {ts
comprehensive set of recommendations to the GOL for actions {n

the energy sector. In June 1985 a f{nal copy of the INEP was

distributed (Ref. 1).

To encourage public discussion of the INTP, John Piel emefer,
Deputy Direction of the USAID Missfon 1n Liber{a suggested that
the NEC constder holding an energy program implementation work-
shop, and the Mission offered to financtally support the
workshop. The Secretariat of the NEC agroed with this suggestion
and 1n Juno 1985 Barron bogan working with USAID Mfssfon staff to
arrange for funding. In early July a Workshop Organizing
Committee was formed anu int: group (consisting of Neufville,
James Guseh of the Minfstry of Justice, Mydea Karpeh of LEC,
Carole Scherror-Palma the USAID Mission Ener(y Of ficer, and
Barron) workes out the zpectfic agenda, format for discussion,

the 118t of fnvitees, and othar matters,

The Energy Program Imp)emontation Workshop was held from
Septembar 4 through G, 1985 In the city of Buchanan, about 100
milos from Monrovia, Workshop participants included senfor GOL

staff, senfor repesentatives of donor agencies and cembassies, and
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persons fraom Liberfa's {ndustrial and commerical sectors. The
number of participants for the three meeting days varied between

about 30 and 45.

Three sessions were held 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 amergyed on most points, though often only
after considerable discussion. Attendees fram all sectors
expressed the opinfon that the Workshop was a useful means of
providing a public forum for discussion of Liberia's pressing
energy problams and for stimulating discussions of the
recommendatiBons in the INEP, Neufville, Guseh and Kawah
produced a report on the activities and conclusions reached

during the Workshop sessions (Ref. 25).

Lﬁmmnnmmnmmmmmwmw

It 1s usoful to document, to the uxtent possiblo, the actual
process of the waluation of onergy policy options, the fnter~
egency discussions ang debates, and the process of the top~level
docisfonmeking, Such descriptions should be helpful in
formul ating approaches to subsequant energy planning and
techncial assfntance offorts in Liberfa and possibly in other

developing countries as woll,

In early 1985 Neufville, Barron, and Patrica Koshe)
(AlD/Washington) comploteg & paper entitled "The Evolution of

Energy Planning In Libertia®, which was bubsequently submitted for
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Journal publication. The paper describes the creatfon and evol-
ution of the NEC, 1ts successes, fallures, and possible future
developments. The paper also described the role of outs{de
technical assistance 1n helping the NEC to address energy policy

{ssues (Rof. 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 1n Liberia
(1981 - 1985), and 1n the second the policy fssues and technical
studfes carrfed out In support of the debates regarding the
viabil ity of the Liberfan petroleum refinery (1982 - 1985),
These case studfes out) ine the major developments, 1dentify 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 {ssues which onterod into

the policy discussions (Ref. 27).

The major conclusfons of the hydroeloctric case study are s
that in the carly 1980's LEC and the GOL ovor-amphasized vory
large fncreases in hydroelectric power (involving outputs fram
sovoral time to more than ten timus ustab) 1shod demand) and that
by doing 80 they lost the opportunity to obtain oarly funding for
more reasonably sfzed hydroelectric projects. By the time LEC
and the GQA ayreod on the neeg for praojects favolving only
moderate fncroeares tn wutput, Liberfa's econumic and fisca)
sftuation hau decl fed tu the point where (t became very

difficult to fung any capttal=intensive project.
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The major conclusion of the refinery case study 1s that the
weight of several detailed investigations of the ref fnery's via=
bility {s clearly on the side of permanent closure and fundamen-
tal organizational restructuring. Such reforms would 11kely save
the financially hard-pressed GOL substantial sums each year
compared to present costs. However, the top levels of the GOL

have thus far chosen not to move on the recommendations.

D. Major Liaison Activities With Donor Agencies

As outlined in the terns of roference for the Res{dent
Energy Advisor to Liberia (Ref. 4), one important goal of the
U.S.A. 1.0, techncial assistance effort was to improve the coordination
of donor agency assistance to Liberfa in the onergy sector. Over
the course of this project Neufville and Barron worked to make
tho Secrotariat of the NEC into an effective coordinating agency
for the activities of various donor agencios (e.g.» the World
Bank, tho Delegation of the European Eccnomic Communit{es =-EEC,

and U.5.A. I.B.) {n the enorgy sector,

The principal 11afson activitios with donors other than

USAID wereo with;

1) the World Bank

2) the Libarfan Delegation of the EEC

3) the Unftey Natfons

4) and varfous embassies during the Energy

Program Implamentation Workshop
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(D.1 World Bank Liaison Activities)

Contact between praject staff and staff of the Energy
Assesaments Division of the World Bank began several weeks before
the energy advisor arrived in Liberia. Barron and several pro-
Ject persons fram ORNL met with World Bank staff in September and
October 1983 to discuss the up-coming energy assessment work.
Ouring 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 assessment work,

It “s {mportant to note that at all times the work of the
World Bank on the one hand and that of the NEC (and {ts
U.S.A. I.D-funded advisor and consul tants) on the other remained
{ndopendent undertakings. These meetings simply helped to ensure

that duplication of research activities was avolded.

As noted fn Section II B.3, the Secrotarfat of the NEC
Sorved as a principal )iatson agency for the World Bank's work {n
the vnergy zoctor 1n Liberta fram late 1983. Noufville and
Barron worked closely with World Bank staff fIn Literta during the
courzu of the Bank's onorgy assesamont and follow-on work (0.Qe0
the energy sector managemont assistance proposals, Ref. 28, and

the Power Efficiency Audit of LEC 1n June 1985),

(0.2 L1atvon with The Liberfan Delegation
of the Luropean Econamic Commun{ty)

The Secretarfat «f the NEC Interacted extensivaly with

representatives of the ELC during the period of February to Aprf)
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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 small hydroelectric plant (1-5 M¥)
and of {nstitutional reform for the power system for the city of

Gbarnga, Bong County (Ref. 29).

This proposal was put forward to the EEC by the MPEA 1n
April 1984 and forwarded to the EEC'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 Lfatson With The Un{ted Nations)

Before coming to Liberfa {n November 1983, Barron met with
staff of the United Natfons Department of Technical Cooperation
for Development (UN/DTCD) to follow-up on thefr Just-completed
review of Liberian energy planning (Ref. 30) and in particular
on discussions they had with Neufville in Liberfa on possible UN

support for energy planning in Liberia.

In November 1983 Neufville and Barron worked with senfor
staff of the UN Development Program (UNDP) office 1n Monrovia to
ovaluate possibilites for UNDP support for onery planning 1n
Liberfa 1n 1986 and 1987, after the omgoing U, S, A, I.D, - funded

assistance program was schoduled for completion. Ourfng the next
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several months the Secretariat of the NEC {nteracted extensively
with both the 1ocal 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 1t was

clear that budget cutbacks made funding unl 1kely.

(D.4 Liaison With Other Agencies)

One purpose of the Energy Program Implementation Workshop
held 1n September 1985 was to {nvolve representatives of donor
agencies and embassies in discussfons about the nature of
Liberfa's energy problems and the NEC's recammendations for
addrossing these problems. In preparation for the Workshop,
Neufville and Barron visfted the embassies of a number of
existing and potentfal donor nations in Liber{a, Meeotings were
held with the Ambassadors of West Germany, France, and The
Paople's Republic of China, and with the Charge' d'Affaires of
the Swedish Embassy, the Resfdent Represertative of the UNDP, and

with senfor staff of tho Japanese and Ital fan embass{es.

These meotings resulted 1n attendance at the Workshop of
senfor reprosentatives of the French, Chinese, Swedish, and
Ital fan embassies, and the UNDP, as wel) as the Merican embassy
and U, S.A. 1.0, It fs hoped that the Workshop served to stimulate
intorest on the part of these agencios fn possibly funding
programs to holp Liborfa address 1ts pressing and growing energy

probl oms,
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£E. Formal And Informal Professional Davelopment Activities

Throughout the perfod of U.S.A.I.D.-funded energy sector
technical assistance, the Secretariat of the NEC has been able to
draw on {ts 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 1s to strengthen the capability of the Liberian
energy analysts, planners, and the GOL's planning {nst{tutions,

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 carrfed out as Joint
undertakings of Liberfan and American praject staff. During the
course of the research activities, efforts were consistently made
to train the Libertan participants in the techniques and
approaches to the work. In a few cases where the research was of
4 highly specialized and technical nature (e.g.» econametric
model11ng), the work was carrfed out largely by American partici-
pants with secondary support from Liberfans. However, in such
cases efforts wore made to provide for later training fn the use
of these techniques to L1iberian participants. For oxample, two
participants fn the Fisrt Phase work traveled to the U.S. to
receive short-term training in the use of several camputer-based

oconomic models of tho Liborfan oconamy .

To supplament the professional dovolopment benefits of the

"hands-on™ data collection and analysis experfencos of Liborfan
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praject participants, Barron devel oped the curriculum for a short
course in project evaluation methodology (Ref. 31). This course
emphasized fntroductory benefit/cost analysis and the significant
role of judgements and assumptions 1n 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 MLMSE (3), the Minfstry of
Finance (2), 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 Car)
Petrich fram ORNL.

E. Other Related Activities

Activities related to USAID's energy sector technical
assistance in Liberfa not covered in other parts of this report

incl ude:

1) responses by the NEC, 1ts advisor, and short-term
consul tants to information inqufres and requests
for short-term assistance made by LEC, MPEA, the
National Iron Ore Company (NIOC), and the USAID
Mission

2) visits to Liboria by EIA/Abidfan and AID/Wash.
consul tants and staff

3) orfentation and consultation trips made by the
resident enorgy outsfidge outside of Liberfa
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(F.1 Assistance Provided By The Secretariat
Of The NEC, Its Advisor, And Consutlants To
LEC, MPEA, NIOC, U.S.A.I1.D.)

As the NEC became more active and visible from 1982 through
1985, varfous agencies began Tooking to the Secretarfat for
assistance or advice on various energy matters. For the most
part such requests involved only moderate amounts of eoffort on
the part of Secretariat staff, the resident advisor, and short-

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

substantfal.

On several occassions LEC senfor staff asked Neufville and
Barron to review project propusals submitted to LEC (see for
example, Ref. 32). 1In additfon, several mid-level LEC staff
persons who participated 1n the short-course on project evalua-
tion methodology (see Sectfon Il E) and others asked Barron for
assistance when they were assigned responsibilities fnvolving
project desfgn or evaluation. This assistance was efther {n the
form of explatnations about technical issues or of a review of an

early draft versfon of thelr work.

On several occassfons Neufville and Barron responded to
information requests fram the MPEA, particularly with regards to
preparation of materfal for Liberta's positions on energy in
meetings of the the Mano River Unfon (Liberfa, Sterra Leone, and
Guinea) and the Econumic Community of West African States

(ECOWAS),

Requosts fram Matfonal lron Ore Company (NIOC) for

assistance included more cubstantial time and offort. NIOC was
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interested in exploring possibi)ities for substituting wood for
part of its petroleum-based electricity generation at its Mono
River mine site which 11es wel) outside the Monrovia electric
grid. NIOC fnvited Neufville and Barron to the mine site 1n
April 1984 to review their situation. Over the next several
months Neufville and Barron worked on an intermittent basis with
NIOC and consultants fram Met-Chem (Canada), the contract company
managing NICC for the GOL. Inftfal work was on on a very

prel iminary evaluaticn of the econamic and financia)l viability of
vood-fired electricity at the mine and ater on developing a
study design for more vetailed evaluation of the proposal. This
work included a trip by Barron with senfor Met-Chem and GAL/NIOC
8taff to Kenema, Sterra Leone to visit & wood=f{red 1.2 W

electric power plant (Ref. 33),

Unfortunately, over this pertod NIOC's financial situatfon
steadily worsened (Apri) 1984 - Janvary 1985). In March 1985
NIOC ceased operations ang the proposal was dropped. Hmever,
NIOC staff fnterest 1n wood-fired electric power plants continued
8nd this led to further dlscusstons with the Secretarfat of the
NEC and with the MPEA.  These afscussions led to a series of
exploratory letters between the MPEA and the African Devel opment
Bank on posstbilities for 4 wood=f1red electric plant at the sfte

despite mine closure (Hef, 14),

The Secretariet of the NEC served ap o clearinghouse for the
disseminaticn of fnfurmation to G@L agencies on USAID's energy

training programs, This role tnvol ved helping to ensure that
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relevant agencies and departments within them received the {nfor-
mation in a timely manner and helping to collect the compl oted
appl fication forms. In addition, the Secretariat informally
reviewed the training programs and appl ications and passed on to
U.S. A I.D. 1ts comments on the relevance of specific program
offerings and the useful lness of specific programs to the

professional development of f{ndividua) appl icants.

On their own Initiative Barron and Samuels wrote a memoran-
dum to the Monrovia USAID Missfon and the US Embassy on U.S.
Government Liber{ian operatfon energy conservation opportunities
(Ref. 35). This memorandum was submitted in March 1983 but as of
October 1985, no response has been recefved and no apparent

action on 1t has been taken,

(F.2 Visits by EIA/Abidjan, USAID/Wasington
Contractors anrd Staff)
A number of visits wore made to Liberfa on enorgy matters by
contractors fram “he EIA Reglonal Office in Abidjan, Ivory Coast,

8nd by Washinjton-based U.S.A. 1.D. staff and contractors.

In Januury 1984 Eg Karch, Deputy Director for West Africa of
the EIA Abtajan of fice, visited Liberia for several days and met
with Barron, Neufville, and Perlack to discuss possible activ-
Ities rulating to wood ang charcoal studies. This visit was
followed=up In Septembor 1984 by Ast! Shatkh, Director of EIA for
Woot Africa, who mot with Darron, Neufville, Jim Pagano (then

Misston Energy Offfcer), and Deputy Mission Dfrector Plel emefior
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on several matters, including the appropriateness of a technica)
and insititutional evaluation of a wood-fired electric power

plant for the city of Gbarnga, Bong County.

During these discussions 1t 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 Liberia,
and by desfgning and holding in Monrovia a managment skills
workshop for top LEC managers. (It was agreed {n September 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 Liberfan energy assessment report and the NEC's
development of a national energy program for L{iberia.) By mutual
agreement of EIA Abtajan, EIA/Washington, the Liberfa Missfon,
and the Secretarfat of the NEC, the LEC managment workshop was
eventually cancelled due to scheduling problems and difficulties

{dent{fying a trafner with the appropriate combination of skills.

In Soptember 1985 Kjel Christopherson,Ph.D., the new EIA
Director for West Africa, and Karch visfted Liber{a to follow=up
on the charcoal export study. (In late Soptember 1985, the USAID
Liberfa Mission formally extended fts support for a charcoal
oxport study stressing oxaminetion of {nternationa) transport
costs and importing country market conditions.) While in
Liberta, Karch ang Christopherson also attended the NEC's Energy

Program Implumentatiun workshop.
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Wes Fisher, Energy Advisor to the Africa Bureau of
AID/Washington, visited Liberfia fn June 1984. Fisher, Barron,
Neufville, and Pagano reviewed project activities and areas of
possible additional assistance which the Bureau could provide to

project participants {n Liberia.

In Tate Aucust 1984, Frank Denton, Ph.D., fram
AlID/Washington visited Liberia to work with Barron, Neufville,
and Pagano to help make a prel iminary 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,
Shafkh's comments, previous work by the Secretarfat of the NEC
and other agencfes, Neufville, Barron, and Pagano visited Gharnga
to discuss matters of fnstitutional reform with senior personnel
of major electricity producers and consumers in the area (Ref,
37). The NEC Included pertinent recammendations on an oxperiment

in rural statfon fnstitutional reform in fts INEP (Ref. 1).

In Novamber 1984 Shirely Burchfielg, a consul tant with
Africa Burvau, visiteo Liberia as one stop on a sevoral nation
oenergy data collection and review program. Buichfleld worked
with Neufville, Barron, and staff fram a number of the meaber
agencies of the NEC (e.g., M.MAE, LEC, MPEA, LPRC) obtaining
information on the nature of thelr onergy data systems, A graft
version of her report was raviewed by Darron and Neufville in

May 1985 (Ref, 38).
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(F.3 Ortfentation/Consul tations Trips Made
By Energy Advisor Barron Outside Liberfa)

Prior to his arrival 1n Liberfa on November 1, 198, Barron
atterded a two-week orfentation program f1n Washington. Durfng
this timd he also met with staff of the Energy Assessments
Division of the World Bank a*. they wvere preparing for thefr up~
coming Liberfan energy assesment and with staff of the UNDTCT to
discuss their recent trip and forthcoming report on energy

planning in Liberfa (Ref. 30).

In late Septemier and early October 1984 the Monrovia USAID
Mission funded a trip by Barron for consultatfon with short-terwm
praject staff at ORNL, and for meetings with AlD/Wash ington
staff (Africa Buroau, S&T Bureau), World Bank, and UN
headquarters staff. This purpose of this trip was to help
improve coordination of onergy sector activities in Liberfa by

these various organizations,

Durtng Fabruary 1985, while on R&R 1n Southeast Asfa, Barron
worked for sevaoral cays for the Office of Energy of SAT {n Kuala
Lumpur to review a forthcoming energy planning manual being

produced by the Astan and Pactific Develomment Center (Hef. 19),

With Mission approval but at his own expense Uarron accome
panied Neufville on a trip to Kemya In May 1985 ang, with
Neufville, hel¢ gtecussions on local energy matters with senfor
Staff of the Kenyan Mintstry of [nergy and Regional Develoment

end with Natrobi~bacay USAID energy staff and contrectors.
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NEC Recommendations
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Development Process 2
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(F) Other Activites

Figure 1
Timetable For Project Activities




IIT INSTITUTION BUILDING

Jhe National Enargy Committae

Major aims of the U.S.A. I.D.-funded onergy sector technica)
assistance are to strenghten the ability of the GO to systemat-
fcally evaluate the nation's energy options and, after decisfons
have been made, to ef fectively implement appropriate energy
programs., “Instftutfon butlding” fnvolves development of pools
of local technical expertise and creation of effective organiz-
atfonal structures, proceedures, and responsibilities on the part
of agencies designated to evaluate options, make decisfons, and

{mplament programs,

While the offectiveness of an fnstitutfon will always depend
fn Yarge measure on the abilfties and dedication of 1ts {ndivid-
ual staff members, the goal of fnstitution buflding 1s to
strengthen those professiona) devel opment opportunit{es, organiz-
atioral relationships, and expoctations of effectiveness which
will provice continuity of performance through changes 1n

percsonnal,

With regaras to the gos) of institutfon building, the
primary concern of U, 5. A [.D,'s enorgy sector technical
assistance fn L 1peria 1y to strengthen agencies which evaluate
pol 1Cy optivns 1n the energy sector. {]ssues related to agencies
tor pol icy ceclieichs ang progrem (mplemantation are consicered

later tn this repert,)
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In the area of technical reviews and devel opment of energy
pol icy recommendations noteworthy achievements have been made.
During both phases of the joint GAL/U.S.A. I.D. ensrgy assessment
work, between five and fifteen mid-level and upper mid-leve)
Liberian public sector staff have been continually, deeply
fnvolved 1n project activit{es. Drawing fram the member agencies
of the NEC and occassionaly fram other GOL agencies, the
Secretarfat of the NEC has worked with the NEC's Technical
Subcommittee (composed of upper-mid level staff) and directed the
NEC's Ene gy Assessment Team (composed of mid level staff), The
M.MAE, LEC, and the MPEA, have boen particularly well represented
in these offorts. The U.S.A,1.D.- funded technical assistance
acted as a vital supplament to this locally based effort, The
availability of substantial outside tochnica) resources, openhed-
up possibilities for pursing spoc!fc )ines of analytic tmquiry
3nd sorved as a catalyst for the more active GQL investigation of

1ts enorgy options,

Ovor the past wovoral years the active GOL participants have
gatned consfcorably (n thelr understanding of the nature of
onergy problume andg opportunities facing Liberta, In sevoral
Catos, partic’pants have also gatned a much better undurutanding
of program avaluation methods, An irteragency cammittee tuch as
the NEC has significant crowbacks whon (U comes to sustaining
rosearch and analyste activities, but 1t also has the significant
ddvantaye of prowicing a potential ool of talented ang (pter=
9bted huat country project participents which s far larger than

any single agency couwly of fer,
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The NEC 1s not yet {n a position to meet all of {ts analytic
responsibilities strictly from 1ts own personnel. Yet, at a
minimum, the experiences of GOL personnel In the two phases of
the joint GOL/U.S.A. I.D. natfona) onergy assessment place the NEC
in a stronger position to dentify specific areas of needed
outside expertise and to gufde the consultants to ensure that
their work answers the most relevant Gguestions, (For further
descriptions of the tmpacts and )imitations of the professional
devel opment aspects of the onergy assesmment activities se® Refs,

2' 30 26’0

There seams to be 11ttle question that the Nat!onal Energy
Committee and, in particular, its Secrotarfat, are much more
active fnstftutions {n the latter part of 1985 than they were
oarly 1n 1982. Unfortunately, at this stage continued effective~
ness probably stil) gepends on a few key (ndividuals who provide
the leacership and on & modorate number of {nterestod and capable
mid=level staff persons who carry out much of the data collection
and somu of the analytlic work. Under favorable circumstances, a
gol f-sustatning, offoctive organization for energy polfcy wil)
1ikoly emorge, though probably with an fnstftutional structure
somewhat different fram that of the present NEC and 1ts Secre-

tarfat (see Pef, 1, 70).

Unger relatively adverze clrcumstances, resulting In the
1066 oF reavsignment of the particular persons most responsible
for the NLE's succosten tomdates the more tangitle gatng in

organizetions) cevelopment would probably slip away, However,
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even in that case, certain important {ntangible long-term
benefits would st111 remain. These would be in the form of
individual Liberians who are better trained and more experienced
in energy analysis and policy evaluation, and {n the form of
documentation and experiences of GOL personnel in the NEC's work

during this period.

To sum up, the first stages of " {nstitution buflding " {n
Liberia's energy sector have deen reasonably successful with
regard to analysis and policy evaluation activities. However, 1t
should be recognized that these institutional gains have not yet
been secured through the firmm establ {shment of a sel f-sustaining
organization capable of effective operations {f it suffered
the 1oss of these persons presently responsible for {ts major

achi{evaments,

Ihe Larger Planning Context

It s probably fafr to say that in Liberia the enorgy situa-
tion s reasonably weil understood, the naturo of the particular
probloms has beun adoquately fdentified, and a real fstic sot of
programs to acdross those problems have been proposed. The
soundness of program rocommendations cannot, of course, be
finally judged until they have been adoptod and implemented,
Howover, 1t can bo stated with some confidence that the NEC has
made highly of fective use of 1ts own staff and the ocutside tech=
nical exportise (proviced directly to the NEC by U.S.A 1.D. and
Indfrect); by the Worl¢ Dank through the results of fte own

asseswment work) 1n ovaluating the full range of options In
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Liberia's energy sector. The NEC has carefully selected and
molded these {nputs in 11ght of the Liberfan economic, social,

and political setting.

Through 1ts Tachnical Subcommittee, {ts Energy Assesmmeont
Team, and ad hoc working groups (such as the GOL participants at
the Workshop), the NEC has provided a mechanism for the
"technocratic” levels of varfous publ ic sector agencies to openly
evaluate and discuss energy policy options. Through 1ts publ fsh~-
ed recomendations on energy pol icy, the NEC has occassional ly
stimulated considerable discussion throughout the GOL on {mpor-
tant energy policy iIssues (e.g., 1ssues associated w{th the

evaluation of the proposals for large hydroelectric development).

However. as the discussions which occurred during the Energy
Program Implementation Workshop (September 1985) occassionally
pointed out, an analysis and evaluation agency, such as the N<C,
can only carry matters so far, At the bottom 1ine, the NEC 1s an
advisory body without significant access to the top decision~
making levels of the GAL. Its principal recommendations
(e.g., parmanent closure of the petroleum ref fnery, institutional
reform within LEC and LPRC, mandatory publ fc sector emergency
olectricity conservation) have not been of fically dfsavowed by
the top decision makers, but nelther have they been acted on over
the pact three years. In terms of Figure 2 1t can be said that
energy planning 15 presently stalled at the *Pol fcy
Doveloimont™ stage. Without clear decisions, program

impl ementation cannot Le ef fectively 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
from those with the power to decide, cannot fail to have a
demoral 1z21ng effect on technical staff. This was all too clear

at times during the Workshop.

For balance 1t should be noted that Liberta {s facing severe
and growing economic and fiscal problems. It s also undergoing
a political change fram military to civilian rule. Any govern-
ment at any time s generally reluctant to adnit the need for
fundamental reforms and painful adjustments. This {s particular-
ly true when econamic decline {s already imposing considerable
hardship and when transitional govermments are 1n power.
Elections were held 1n Liberia 1n late October 1985, though these
resulted 1n widespread charges of fraud against the {ncumbent
regime, Dissatisfaction with the fairness of the election
contributed at least indirectly to subsequent violance and

political strife.

Many of the programs {n the INEP call for basfc fnst{tu-
tional reform and acceptance of these recommendations on the part
of the top decision making levels of the GOL would fnvolve at
least short-term hardship for same groups. Also, many of the
programs in the INEP will require substantfal outside funding,
Presently, Liberfa's gebt management problems are 50 severe that
potential lending aguncleus are holding back unti) signs of sig-
nificant fiscal polficy changes are evident. The INEP {tsel f

notes that any major capftal fnvestments 1n the energy sector
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should be tied to specific institutfonal reforms for that energy
subsector in order to avoid at least same 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
b1111ng and revenue collection system, tying {nvestments 1n
petroleum product importation system to specified organizational

and management reforms in LPRC).

Hard choices have been postponed in Liberfa to the detriment
of the energy services and the econamy as a whole. The cost of
imported energy supplies fu- the modern sector (electricity and
petroleum fuels) represent a signifcant drag on the econamy and
suppl fes are becoming less relfab)e, producing secondary damage
to the oconamy, as businesses face higher costs or curtafled
activity. These problems make actfon and perhaps unplcasant
acditional near-term sacrifice a growing imporatives. Yet, calls
for basfic reform of electric utility management and petroleum
importation operations continue to ge unheeded. When actions
wi11 be takon and how effoctive they wil) be ramains highly

uncertain at this point,

When tho stage 15 finally set for actfon, the NEC's INEP
should prove to be a most valuable starting point., In contrast
to the highly Interdependent program recommendations of samo
national energy plans which stem directly fram specific sets of
aseumptiont (n cetefled forecasting and simulation models, the
programs in the JNEF address fundemental 1s5sues and are appl Ic=
able to a wice range of future conditicns, ecause these pro-

grams do address besic problems, the majority of the recommenda=
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tions fdentified 1n the INEP should remain as valid five years
from now as they are in 1985, even though specific economic and
energy conditions are )ikely to have changed somewhat 1n that

time (Ref, 1).

Areas Of Possible Future Technical Assistance

The NEC has demonstrated convincingly that 1t s capable of
making effective use of outside technica) assistance to enhance
the capabflities of 1ts own staff, and to focus the work of the
outside experts on developing practical solutions to important
technical problems. Continuation of U.S.A.I1.D.'s energy sector
technical asststance s a recommendation of both the INEP and the

World Bank's Liberfan energy assessment (Ref. 1, 6).

The NEC's (or for that matter any of {ts 1ikely successor
organization's) greatest needs for technfcal assistance {n the
next few yoars will continue to be for an econamist/ financia)
analyst experfenced in toechnology asseswment and for an oengineer
oxperfenced In vnergy technologtes, If possible, the econamist
shoulc bo avatlable 1n restdence or at least make schedul od
periovic trips of severa) months each, If possible, one or more
engineers (with different ar-as of expertise) shoulc¢ be on call
for perfcafc vistits to Liberta to work on specific

tnvestigations,

With the above noted, It (s necescery to consider the more
fundamental question of the appropriate goals in Liberta of

continued energy sector technicel assistance. In certafn
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respects energy analysis has gone as far as {t reasonably can

within the present planning context. Without fim decisfons on
what energy pol icy should be and serious implenentation efforts,
further study 1s 11kely to result in 1ittle noticeable improve-

ment in the nation's energy situation.

Untfl the larger Planning context improves, the major bene~
fits of continued outside technfcal assistance are likely to be
in the form of the further professional development of GOL staff,
and in the encouragement given to those 1ndividuals within the
GOL who have been 1obby 1ng strongly for more effective management
of the energy sector. Outside technical assistance at this
stage also is probably vital in hel ping the NEC (or 1ts successor
organization) to develop and maintain the information base it
needs to keep rafsing policy issues and pressing for actions,
Continued professional development could have valuable long-term
impacts in helping Liberfa to meet its energy challanges in the

coming years and docades.
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IV CONCL UDING COMMENTS

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 Liberfan and American team efforts were each necessary but
not sufficient conditions foi' success. It was the close working
relationships between the participants fram each country that

were essential for success.

If there are aspects of the U.S.A.1.D.-funded energy sector
technical assistance in Liberfa which might be benefically
repl icated {n other countries (and perhaps in other sectors in
Liberfa), probably none 1s more {mportant than the nature of the
close counterpart working relationships which have characterized
the GOL/U.S.A. 1.D. energy sector cooperation over the past
sevoral years. From the start of this work both the Liberfian and
American project staff devoted considerable time and ef fort to
doveloping effective working arrangements. At times this
attention to fnstitution-butlding resulted 1n a slow-down in the
data collection and analysis work, but {n the end there was a
higher level of skflls transfer than would otherwice have been
the case. The close working relationships were also instrumental
in helping to ensure that the short-term outsice assistance was

well {Integrated fnto the longer term activities.
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The important point 1s that all project staff, Liberfan 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 policy analysis
requires an understanding of the social and political context as
well as economic and engineering analyses. For additiona)
information on the counterpart working arrangements see

Referunces 2, 3 and 26,
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