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EXECUTIVE SUMMARY 

Situation and Project Output" 

USAID/Khartoum estimated conservatively that Sudan loses US$150 
million output annually in the agricultural and industrial sectors from 
energy supply iinterrp t ions. Against this background, the Energy 
Planniug and Mar imgemen (EPM) Proj ect was designed to increase 
reliability Blut Gridaf t. lt Nile (BN(G) and to bolster the management and 
operat ior of tle Nat i onalI El ect ric ity Corporat ion (NEC) and the General 
Petroleuo (Corporition (GPl), and to help develop tMe National Energy 
Admini.s;t ralior (NFA) as; ai I iortinai Poergy planning inst itot ion. 

in;tIitution- ildihag proujects often have long gestat ion periods, but 
two imajor su'cesis are alreaody in evidence at NEC at- lmid-project. The 
Blue Nile G;id r-I lahi I i ty has improved fromt a low of 74% in 1983 to 94% 
currentL y; alI t hough tie EPIM projeoct has; not been the only influence, its
 
maintenance activi ti,s live )(,in 
 partly respols;ible for thi s improvement. 
We are ulih)l e to, pit- eve it .a rough rate of ret.urn figure thison 
inprovmont ht we 0-(i-sloivat ively calculate an 853% rat of return to 

i-tho LlI otx;diture; to improv NEC's hilli l,, and col le t Jol , in just 
one yea et out t.; of NEA ae I:ss tangible, but all the evidence 
suggests thalt the FIT Projjot has s;trengthened NEA, e'en if not always in 
the way; intenht, ard that NE,", wi Il be able to stand on it:s own when 
USAII) support end,; )i s :us;s;io s; with t.he Minister of Eriergy and the 
Underse-crtary of tle Mini stry of F-inance and Ecoromic Planning supgest
 
that- the (;ov,-i-nir nt of Sudan (G(S) is; prepared to deal serious;ly with its
 
enrgy probl ems; 
 arnd wit hi it s one rgy pai'as tatta s. Consequently, al though 
NEA's formal i nfluence, on energy policy is quite limited, the environment
 
is favorable 
 for i t to e:xerc ise the infor;al influence it has been
 
acquirinig;at middlle m;iiagement arid s;taff levels during the EPM Project.
 
Despite thlise 'achivi'nerit,;, the project was liidered 
 by a number of
 
serious imple.imenltat ioi dif ifcult ieos; wliich ire described 
 below. Fi rst, 
however-, we t ut-ri to what t lie proj0. ect aiilp] i shed , 

!SP ic _- c ompI.ihn) -nt! 

T1hec NI.A comprronet ol Hie EPM Project has scored notale achievements 
in f iMe i;aij or aieas;,; (1) It has as;isted in irmplement:ing a 
reorgaii ;;;t izon of NEA into a iort task-orient-ed form. (2) It has 
strengtl-ro-d NEA'5; comuitter capabilit ies; with har-dware and software 
acquis;it iurs;, a ma,jor stuirdy of coiiiputer s;ys;tem nee(1s, and implement:ation 
of; s;everi;il of tlie s; tudy 's; rrrajq'i - reoimo endations;. (3) It, has brought NEA 
to the poi nt of puiihi irig N an Nudea on own. I) hasraFASirdErie -iy ws its; ( It 
ass;isted inr se;ver .'v;- d aty col]eoction ei (n) It has; a;ssist-edl d-'.'ata fforts;. 
in thI prvp:rritiorn of over tell arl Iys;es; of oilor-gy is;s;ros;s iuis(l//1i policy 
opt.ion';.
 

TIhe- NI-W comlo nnt ha ; mide "inlhieviioints; ilr eight rijOr arias; ; (1) 
comlie tig ofIt is l i omp t - riz,.itioi a hillinrig arid colle ct ion s;ystem that 

already has increNase;(d NIE'-s; collected proport ion of account:s; receivable 

vii 



- , C. , ' .X . :,-- . , , ;44. ' 'Y ' :?q ' •. 

a t,(iele~communi cato t e intall~ed withn pe isUSAI funding,' (4)I 
ii i:, .!.has i nstituted/ systematic record! keepinIg EC'sVehicle M ienac
 

i!~ii+i'i :i:.Centeri (5) It is training mechanics= in 
 th ehicle -Mainte.......Cene
 . .. i . in: engine,( elec trical! sys tem,: and gear box repair. i (6)!- I't has !increased .-ithe
!.i percent of,NECk's vehicles that iare in-operation. (7) It has plann:ed
 
" and initiated the :installation of with iUSAIDcapacitors bought Commodityi 

Import Program, (CIP) funds. 8 vrlteaciiiso h PProject have contributed to an increase in system reliabili~ty of. the Bl;e.
 
.:':Nile Grid from. 74% in 1983 to. 94%. in 1986;- .al'thoughi th~e. EPMUI S


i contributions to this. improvement cannot be separated from :otheriBNG:
 
. 'system changes, many of which are also USAID-fUnded, :these maintenance 
i :i! !!:,i.,and operation training activities have been necessary .for the 
success of;- i::
 ,Ii i. -newly installed hardware funded by other projects,.. :.i.i . . 

i! 
-. 

'i::, 
~ arIn ics.taif 

tight std rstso whh Eb'gaimplementingion '-Despite.recommend that, at funding1 for USAID's continuetoportfolio, wethevery least,.fundin Sudan complete :str'ongly;thetask. 
- :
iof I devloin a opteie billing and-collection system for NEC. NEC ;"


ii~~iha.a larg capital expenditure plan ifor the next five.-to :seven! years; ii
" /;i.ii ''.: :(over $250 milione in loans and: over $31 million :in grants),: andl it is ' i 

? :'ruia tha it. be able" to collect itis bills to pay for: thfe syste.....' " ... 

i ?? .:::..:..:,=. ;:We further . recommend that the computer. equipment under :bid for .oNEA
ii:;!!!:ii:i/ ,be "followed through to purchase,Ismport rsoramb(CiP) funds povleralininstallation, the'and activitiesi nspe:ction. ofth will ::(8) i NEA i, !..iidida
 

trectrhavctoriutesad toAI anpnceas 
in sysemlrgeliabilitynofbte Blue

i ;::;!._-. le throughi: the.. organizational.rid scheduledthe98to PACD94 1986;aia30:, wilough thePs .!i!ii, ::contractorthe fhtrobm 74%inaains EPe ofintiehasApril 1988,!alttd isolidify i iplepare a rlyn.. 4 , ...'..... achieve. 

4Poct 
 eoution
I h o thstmroeen lcannotrbencsepartrobl m otharelBy
 
..' -...... .. termination the would undermine the ........... 
of project liformal ... ........ ..
!i~i::ii.:::: .=other COS - agencifes that NEA :has" buil t in",re-cent .years w:i thiEPM !sudpport.: ii,i( :i!ii :i .. 

EvatiethontasoRecosmendins raeadrqie.htol 
n-it
 
a c c o mp l s h me n t-'.The i s ifnboth smponengts of the pProjecti othen o 

Scomponentoh atlrgetwas nevercapita expenditurbeareall plante fo the nretfivecousntyarfunded) the more remarkable fo having (4I 
4 
achieved driung a time of rsubstantal(ove $250 illionin loas and external and nternal iturmailt ever$1mloingrnsian ti
tense political situatin whmch eventually ledto a 6mointhevacnaeiont 
SAmericanepersonnel yseriusly a terrupbd 
and retarded work on b
cmponentsh of EhP Additinally thei implementton f neIthe 

"component :was'- seriously "damaged -by =.a iproblem,.involving :.highi !local;ii i:'7!i 
Scurrencyyspendingpn itisupport ratherrates and:ilnappropriate expenitur o rutfunids, fortihanfor contractors bougHowever USAIDCboeari 



Putting the NEA/GPC and NEC components of the EPM Project under a

single project, 
but with different contractors, was a serious mistake.
The EPM project, despite its 
small size relative to USAID's entire Sudan

portfolio (roughly $13 million in U.S. 
funds and GOS contributions over
nearly 5 years), is arguably the most complex project the Missionadministers. Putting the two components together ahad serious cost interms of administrative control and led, part,in to the local currency 
problems at NEA.
 

Probl em Areas
 

)espi te the accomplishments noted 
above, the project has been
hampercd s;eriously by a nmumbier of problems. The chief of party (COP) of
the NEA component, had t:o he relieved after a little les;s than one year,
and it was eight, months before a new COP arri ved. Meanwhile a major
contlroversy aros;e bet4Ween the Mi.s;s;ion and the NEA cont-ractor over the
technical legality 
of certain categor-i eS of project: spending and ahigher- than-scheiduled rate of overall .s;pen(ing by the NEA component of 
EPM. The cont.racwmr was; largely vindica:ed in the 
former charge, while amajor contribu otirto the higli sipend ing; rate was t he Miss;ion'.s; failure to 
proCess the paperwork the veh i ci (on NtA 
 for over t wo ypa,. hcyevents occrred during the l'9H4-H5 drought when Mi ;,;ion persmel were
stretrched ery th min acos!; (eversight of non-e ,rgy activities;, but 
11oetls 
 s;;, thIl Iwolrove isv l re,t l O 
NEA component seriou;y , lai t 

the
ie i ation lw1)Wei t lihl iss ion all 

for tle rem inde of the project. 

lhe NiC: oIflp en.t ep ,rienc,,d d ficillis; as; well 1. The fir:t COP 
proved tl uce; ss,;.l, l nd the D])i 'reer eit Il-( of t(C 5;No refuse to name an
NEC CoInt erpart for hi 5; '!5.Ic(s,;oI-. Power equi pmlent welt unc rated for
 over a yearl., and 111,1ndreds; of t h 
 :; nds; of dol lIrs; worth of uti li ty

const ruct i o)I)I vth i 1 
 ; were des;t royed through mi sseV and/or
canniha i at ion, many 
 at ,00() 
Cont:rovers;y ,ro,; over , t ari f f wii 

wi t I fwel 31 I i]oifleters; on the odometer. 
- ;tmdy, h I mrt.lther sour d r! li:ions 

between NEC sitaff rnda tie EPl't,contractor.
 

Im t he ;ie thes;t, maj(,r prart ica l adver;tit e:s, the achievemetnts 
of thme e 10'.t ilale rFIr1ar l.eal T ;hewcce :,; notwithstanding are
 
at trihula b le in v,,rv lamrge im-as;re to the skill and dedication of theMi ssion emnergy office.r, the rema ining EPM cotractor staff, and key
member.s; of tie 
NEA aud NE(C Ltecl ical s;ta f .fs 
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---In- 198-e- 7 77
mnissio~n17iAnSudan im~mne th Eergy Planniing. and4 Managemnt~ Project
 
Onenompen o the proj ec t~focused on~i iroking ~managementj b illng an£
 
cletopricing, :.Purchasing and, stores, an.vhc 
 oeain*n 

mainenacete Ntioal lecricity ,Corporation The. other. major.<n 
component iwas devoted~ to. strengthening~the capability otte Ntoa
 

c.Energyi Administration to conduct national~ energy. planning 
studies,,~

includi~ng. 
 the analysis of energy issues rand policies~ and ' the
recommendation of policies, Originally the planned date for, the mid- < 
term evaluation of this project was early 1986, but because political

turmoil and other events impeded implementation of the project, that~<

evaluation was only conducted in January and February 1987. ORNL, at the
 
request of the Sudan Mission and ,the office of Energy of AID, fielded a 
team in January 1987 to evaluate the progress of the project to that date

and make recommendations for the, remainder of the project's
implementation. This study reports the findings and recommendations, of
the evaluation team regarding the Sudan Energy Management and Planning 
Project.
 

*dcThe evaluation team~spent three weeks in Sudan studying files and

duments at the AID Mission and documents at the National. Electricity


Corporation and the National Energy Administration, interviewing

personnel associated, or otherwise familiar, with the project's.

implementation, and examining equipment in the field which was purchased

and/or installed with project funding.
 

Evidence was found that the project had apparently been instrumental
 
in increasing the reliability of the Blue Nile Grid from a low of 74% ,in

1983 to 94% at the time of the evaluation, The effort to ~improve the

National Electricity Corporation's billing and 'collection systemi wore,

already showing positive results, at, the tieof the evaluation, _andpromised to, be of major importanc~e for the utility and,the nation. The
project contractors at the National Energy Admiini stration4, had.,
strengthened 'the computing system there, but had less, tangible succesvedn
 

,interjecting new routines into that agency than had the contractor for
 
the other. component,
 

The political events surrounding and~following the overthrow ofth

im~igovernment in Sudan ini 1985 caused major impleenetation problems 
 ,for-the Energy 'Planning: and Management Project,. including' evacuation'of-4

:,alr~l American 'personnel for' over six moniths 
.,4 

in, 1986, A'major drouaght,
coincided' with, these events; and" reoriented the attorntion of, the AID <~22'


-Hitsion in Sudan, ,alsocontributing to implementation. problemsa for thi'e>
* project.~ Considering these -circumstances, t~he pr jectpr~ua1ra
the4~V , adNational, 'Electricity, Corporation, achieved -some; subs tanltial
 
siccomplishments 1<Coninuation :of s~everal.sbomponentsi oftepoet

reorentation' of some others,, an~d.:. the', 'assignment "of an eeg 

4 planner/energy economist to assist the overall project officer,, who also 
,444<Q

served as the Mission Energy Officer, waera recommendeS '.Iad, 

4~ -t' 'I)4) ~ * ' - ' 4 A 

444 ~ xi~ 



t.<.a*INTRODUjpCTION_-

Tireport presents the f indings of a detailed mid- term evaluation>ZW.. ~ of the, Sudan:'Energ Planning sand ,Management IProject (No'. 650'-0059)~Qr)
carried out by 'Sudan's National Energy~ Administration~ (N'EA) and National>Electricity Corporation ,(NEC) with, funds supplied by tJSAID/Khartoumbe ginning in 1984 and scheduled to continue, through April 3,3Oi,1988.Originally~scheduled for January 1985, 
the project.,s mid-term evaluatin.
 was subsequently rescheduled for April,1986 after 'delays in~projectstart-up, then postponed until January 1987 by the, evacuation of allAmerican personnel working Iin Sudan. 
 For this reason the evaluation' team
has reviewed all the activities conducted the~project itsby in firstthree years, with a'view towards informing the Mission on what can andshould be accomplished under the project's remaining life.
 

The methodology used by the evaluation team conformed to standardUSAID evaluation procedures incorporated in the Project Evaluation

Summary (PES) Format. Following an orientation briefing on January 23,
1987 organized at USAID/W by Weston A. Fisher (AFR/TR/SDP), whichincluded John Slattery and Warren Rush of the USAID Sudan desk,. the team
 

. ~left for Khartoum. The evaluation team spent three weeks in Sudan, fromJanuary 25 to February 13, conducting an extensive review of the project.We critically reviewed the goals, objectives, strategy, inputs, and
 ~ .4 outputs of the Sudan Energy Planning and Management. (EPM) Project, as4
well as each of its components. This included review of pertinent.
project files and documentation at USAID/Khartoum and through numerousmeetings and informal discussion4 with the principal project-related
staff at NEA and NEC, project contractor staff, key Mission personnel at
 
USAID/Khartoum, representatives of Sudanese
other government
organizations, and donor organization representatives 'who have beeninvolved with the project's activities (see Appendix 2 for a listing of 
persons interviewed),
 

With regard to 4he evaluation of the NEC project, field visits were
conducted to several sites where equipment purchased through this~ project
or 'related USAID' energy' projects has been installed, or where project 'activities have' taken place (see Appendix 3 for a listing of the field'site visits), Due to the short time the evaluation team was in thecountry,' 'it was possible to visit only what the team thought to becritical' sites. 'The team prepared a draft report of its 
'' 

preliminary
findings and presented it informally to USAID/Khartoum ~before the team's
departure from Sudan. The final versioni of theT Mid-Term . EvaluationReport incorporated' comments from flEA, 'NEC and USAID, and was. prepared <2after the team returned to the United States, The -organization of this
Evaluation Report includes discussion of'the major'considerations called' 

A 

;A.VA~aa for in' the' evaluation team's statement of work (see Appendix 4) and .;A 
A further guidance' from the Mission's Evaluation OfCficer, Blaine Jensen,'I.A 

a The evaluation team expresses its appreciation and gratitude toalthose who ,participated in. 'the preparation -of, theA ' Evaluation Report Aand~.;a~
.~4~2 4 2Aaparticularly ackno4 ledge admini trative
te 5htf~~giacAai'" 
a 

1'-F.m 
a. r~ a'' a s a nce i ace nd~' ,g 
 a ''a 
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logistical support provided by: )r. David Jhirad, Office of Energy, 
Bureau for Service md Technology, (S&''/EY) ; Mr. Weston Fisher, 
AFR/TR/SDIP ; vv. 1 la ine Jeinsen, USAI I)/Khar t oum; Ms. Valerie 
Dicksonlorton, USAID./Khartoum; and tart icularly to Mr. Jay Carter, 

USAI D/Khi zrt oum. 
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4-~D/KHARTOUM-ENRGYfl-PRO ET's-ORTFOLI----

Inadition to the EPHi project, USAID/Kharr&oum, has had'selveral otherySactivities' underway in thei energyTsector since d98O0 With .supportifrom
the Office of Energy in-the Bureau for'Science'andTechnol'ogy (S&cT/EY)7XinUSAID/W, the Sudan Energy Policy and Planning Project (SEPAP).was carried 
out from January 1981 through April 1984., SEPAP provided~energy planning
assistance to the National Energy Admninistrationi of' the ,Ministry_ of>Energy 
and Mining in preparing a2 National Energy Assessment and aNational Energy Plan, along with training and institutional support(e.g., library and information systems). This~project. was the

predecessor of the NEA/GPC component of the EPH project; 
EPM also funded
 
an extension of SEPAP.
 

The SEPAP analysis of the electricity sector produced a series ofrecommendations 
for short-range reliability improvements inthe Blue'Nile

Grid (BNG), Sudan's principal electricity supply and distribution system.
Ang with the National Electricity Corporation's (NEC) predecessor, thePublic Electricity and Water Corporation, SEPAP consultants drew up a
list of U.S, commodities, procurement of which would assist in improving
the reliability of the BNG. A separate S&T/EY contractor provided
specifications and procurement services for nearly $16 million worth, of
CIP-funded electrical equipment, telecommunications equipment, computer
equipment, and vehicles and heavy equipment for NEC under the BNGRehabilitation Phase I contract. One component of the EPM, with NECprovided training and technical assistance in installation, operation,and maintenance of this equipment, The other component of EPH with~NEC> was designed in large part to address managerial and financialadministration deficiencies in NEC, to complement the , commodity
purchases, and enhance the effectiveness of their use. The EPM project'~
was also modified sever~al times to steghn'ehia sitne 
support to N~EC to ensure that USAID-procured equipment was being properly

installed, operated, and maintained,
 

>2The initial BNG Rehabilitation Phase I Project was subsequently
replaced by the BNG Rehabilitation Phase II Projqct in 1985., It hasj provided technical assistance to NEC i~n continuing, the installation, 
proper servicing, and operation of USATD..fund 'ed,CIP-procured, electrical 

-power transmission and distribution equipment. 

Another project in the 4Mission's energy portfolio was ,the, Roseires
Dam Reservoir Sedimentation and-Debris Control Project whic, 'between 
suportequipment and facilities tocary8 ot anua ddging'of silL n
 

debris inI the 'area.of the Rooeite. Reservoir adjacent 'to-the~power~plant~,ntakeoA 5 This project wasundertaken in response topeioi b4oocages~& 

annu-~he
alnfloodsesns, Tis culminated in the nerl copeeblcaeo

tha.Dm'spoer neatig rpaAt duing,981,1982, anid the 1983~flood aoasns,whch esutedin "~a severe,' extenided power loss to he BGThis dredging project :has prvne los f poe duin the 'floods 

- 4~444 ~ ~3 
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seasons since 1984, resulting in very large savings to NEC and the
 
industries of Sudan.
 

In 1983, the Mission designed a new Petroleum Initiative Commodity
 
Import Program Grant designed to assure a sufficient and reliable supply
 
of imported petroleum and establish an efficient system for the
 
financing, procurement, importation, allocation, and distribution of
 
petroleum products into Sudan. As implemented in 1984, the program 
authorized US$120 illion in economic support funds over a three-year 
period, to be obl.igated, in part, on the basis of major policy refforms 
such as energy pricing Zord allocation. The project was never fully 
impl eme li ted because of irregularities in GPC's petroleum purchases under 
the Nimieri government , and the final US$10 million CIP payment was made 
for an oil shipnent in July 1986. 

Te Mission also has funded the Sudan Renewable Energy Project 
(SREP) since 1982, to provide technical assistance, training, and 
commodities to support the Renewable Energy Research Inst:itute (RERI), a 
unit of the Nat ional Counil for Research and the Energy Research 
Council. he project'. object,ives are to promote widespread use of 
i ne::pensive renewalble energy technologies that will reduce consumption of 
imported filnes aid i miprove living standards for low- and medium- income 
householdds, The proj e c t hra s promoted improved charcoal cookstoves, 
afforestation, improved wood conwersion (carbonization), and utilization 

techniques for simal l -.scale industry, and has carried ou:t experimental 
appl Icai t ons of so l.a r photovol taic cels for water pumping, 
refrigeration, andl IighLi g in remote, off-grid areas. 

tFimallv, thmrough a separate contract, and now funded under the EPM 
Project, the Mission has lmaintained an Energy Advisor to provide project 
management and tecmical backstopping for the energy portfolio. This 
individual was also responsible for providing consultative support to the 
Mission oni various energy related issues, including coordination of 
USAII)/W energy assistance, donor assistance, and interaction with GOS 
institutions. 



3. OVERVIEW OF THE EPM PROJECT
 

This chapter presents a brief overview of the history and evolution 
of the Sudan Energy Planning and Management Project (EPM). It recounts 
the purpose and description of EPM as expressed in the project paper as 
well as subsequent changes in the project which have occurred during its
implementation to date. It also presents a perspective on major external 
events occurring over lie lif~e of the project that have affected its 
implementation, a cur.rent update on the importance of the energy sector 
in the Sudanese econ omy, aid a de scription of other donor activities and 
their relationslip; to tihe project. 

3.1. ORIGINAl. DESIGN
 

The goal of the EPM project: as expressed in the original project 
paper approve d by Mi.ssion )irector Arthur Mudge on August 31, 1982, was 
"to case energy- related constraints to economic recovery while 
contribuit in, towardls th loniger t:ern goal of meet ing Sudan's requirements
for doi,<: i ;lgricultura i and i idu:;t r ia I use in ways that: are 
econolnical , eff ic ieit and tvnvi roilelilt il' soilldll" (USAI)/Khartoum, 19E2a, 
p. 2) . Thin w'l'; t ( h I aclii 'e d iby ,;t lrel,thei(i the three' insti tutionsiin, 

witliiii tLh Min I of aid
ov Energy Minfig (MEM) that have primary
respoisib i 1 iiie t ,e- t t 1ic :set,cv ii w10rp y in,Iliagemtei tll i t n planni ng
funct ioni.s, tile Nat I o l I ti'i;it v Corpor;it ion (NEC), the National. 
Energy Adinilli. t i ono (NIEA) Hield t Ii lt ia] lt rol um Corporation (GPC). 

As designel , tw roejct wa:; to aclieve, two nl or o j cctLves: 

"a. increase the :;h i'ort -tern r' i ili Iity of the Blue Nile electric 
power grid ant ii-prove ti, maIlager iiI and fllinancial capability
of the ... NEC to gelirl te, t ransmlit and (is;tribute power, and 

b. improve tie capa i I ity of tlic ... NEA and the ... GPC to plan 
and1l P-cpa ri for til, mos; t ef ficienit use of Sudan's energy 
resourcon.e (1JSAIl)/Kliilrtoun, 1 9 82a p, 2) 

The pro]ect pape r iwinSi;011th t a;a aresu1 lt. of the projecct, NEC

would "conpletee iaoli
e nt V-li o t l'trOlTga,, it t ion and decentra lization 
of services.. . improve opra'latiol; ;idl maint-enaice wi th ri goal of 
rapidly improving re liability. Powl olt/age freiquenicy and duation will 
be recred and ol t;1e sciedlI (.sestalI in!shed ... f inanc ia] cont rols wi 11 
he estali-'ied ,. and with a rstructllr-I talr iff , NEC cash flow will
 
improve, lLoad mnliagellient plans wi l l contrihucteo 
 i rnctased power fac torvalues. (A{'ll5e rva t ion anlld 'ffU icieIc promo t ion)i progrl li ms ... will iplr)VOVe
electr ci c f ('ef ....ue; icin:y At project il{, iE will he bet:ter organ ized 
and Ialaed 1ll(1 thliis rlorvi Ie 111 1 ellerly f1- developillient., it) ' 111ore 
reli'tble and eIficielit 0lm r" 1 9 8it ( IShAIDl/KhlaroQui, 2a, pp. 3-4). 

By the (lilt of tih p iroiet , NI.'. was t o be "capila<'i . of :1:;s. ;s ,ineltr ,It.nd 
analysis of energy supply ai demlnlddllil Iota i)y sect.or f., tlie pulp,;s( of 
preparing developmentall Iy soull(d eliergy plans and pi',,illls for Suln... 



- -

an- t.kn~eg f Wol pt0e and 

alr nadues ... No wl re is nainae l enrypas:.( nul )ad 

planingproeure 1 2 p, 3)fiall centra plannnginr iopgibil teistaff 'e it s for enr01y s:!f .etroe 
Nexpoa .tf . 't in: ma dwil 'routake ledrs : fmpe lo fafiinagementlanig 

ankey s
finaingl lo. pla e in developingy ner prole aind prirli 
. 0 .
eloraitien wril
pr esigned a l n' - Asedu andeacomtehh tion energy pslan(nall amnheripoe t in stabdligteo ..n oi s upply~ii .:-i 

env es edgentaes, petrofm ieng probude teduine ae 
plannig pers" (USAID/Khartoum, d. an1982a, 4nic 
all ceastafft NC reso forto Pher ectorws-o i-iplannin Nsibiltie 


training be withsecse on 
pro jectrst wacoonaete neren th andt of $595270 iisu 
foin c plannw ingsandideeins ipts ne ianD roleumund 

techeca asto alolg mor ofiocaties. 

re t 
genplratioand Cpodit mport its anciao m agetm Pogrem 
adraitsngw eudge frof wol peroleum pricngrov (nd) chedSlinnd 
pm~~A s e iged,r the.S.rjetaipoiginl p toledres" pir , om n clu-pdooe ng-~term.a e anthiligr- nterym,068,00 at, 198 :i 

generatedoby-te CommodriyimprPorCP f0pfsottrmand idcomited
As tm erincdte 4% fe l wa ehrtatedofd EPM s, project gt 
technicl traini. The aassistance tounEaang th.selectecomoe 
poajet g on-mnt i fuonde te s sia9e,er was on ite aon 9i 
ofoerintechane, ia urencey supor ate trufndgsll lfom U.SA 

official ectngrataeeLSI0.90 betfe th CO1.00).ne on 

oraiinll totaleding $5,068,9000 in lcl curency.0 (the
$3
Ingutem of,percItetase prevamoii 1
484%ofthmeprojc budge teaPrmaredt
w97as 


financen 198thperomots( of lo60,0ng-tervidechniceasstalncdi4np 

training, trojetaln $5a563,90, asunwellaraso88,00 worurthen
ofrcomdiis
 

rassistcanCEp to DCe, e 4 arnt
4.2% to angdeen Ceile pro 


of short-t0m tecantniialareiementaisjt bete fuAIDoniandheGas-esigeonOptheiprojec ac, 2imtes lingteim UiSan.tiondig,2 
pmecfeshor-er31,in1982.itesablishuced.Spebr3,187aincu ting ande oeshott h rjcAuegs s30cpm thrd-countr 

Asitanc Copletuiongte loACDg-te ageemnta stacelnconratr 
fiNEann NEAP ofue and provmded nre1entaHfundingheere $6p600,00y 

ofcus totinpojc actroimates. eoignifcants conratins
$1,955l000 

pscedet wereincued, athougsfiv specialobidenatsegawewennlue,
 

anuaeoncorination etig ono NECeesoeeg proia -seo 
plarticipton andvtis thaefulmenomi on 

projects 
a reuret analyse 


Senterprcn polcie be83cUAD/oute,18)dsrbstoemdfctos
 

Th P/S, ore acuiding thr; lo)nteme technical assistance othor 
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NEC through an extension of Bechtel's Blue Nile Grid Rehabilitation 
services contract; (b) increased technical assistance to NEA through an 
extension of the centrally funded Sudan Energy Policy and Planning 
Project (SEPAP) No. 936-5703 and its advisory services contract with ISTI 
(and subcontractor nergy/Development International); and (c) additional 
commodities for suppo rt of the EPM contractors and an addition to project 
cont ingency funds . It: also ext:ended the PACI) from September 30, 1987 to 
March 31, 1983. 

The PPS (a Iled for use of EPM to part:ially fund an already on-going 
procurement ;lvis;o:y sevvices contract with B.echtel National, Inc.,
signed on July 5, 1982, in connection with procurement of $15.6 million 
in power system e(qi pinit through t w CI P program (Blue Nile Grid 
Rehabilitati (l I Pro jcIt A PIO/T) issued on April 21, 1983 authorized 
spendinhg up to $368,(0)( of EI'M fuls ,. Undr a separate, on-going, 
central lv fundd S&T/I.Y conmc It with Becdloel , the Mission provided an 
addi iont l hwy,-in of $2? , 0()0t prol tiht si rvices of a pu rchas irg and 
L'urs 


equripment. wal-elima- Inaigempnr Th is speciala i<;t .rr ived 


store.; inp iIt for (olr vear to priovid(e assist ance( in the area of 
in February 

1983. 
 Ait henr PI)/T wa;s ins;ite. oi March 9, 1981 tow acquir iir ifraredf 
equipmetlt I or Wpm(1 i f y; ii, power I i i, f[a iilfi-(!;. Iroin data rontained in 
quar'tely lr 'pi et i tl m-ttat ion reports prepared in 1985, iH appears
tha t ;ui d i ld I 1 il 1 ))) I iit l f! w1Psi atdd, to Bechtel 's; conlt Iact, 
bringiti tnl"Ai tot,"! of ".FI -flIttdlhtl AtFti iti ,,l ts $881,(000. 

I1ft, 1P:; Al ! Il,)- i ;"ed 1(1 Iy, lirt f utnd ; A previ ( s approved 
EPM-suppot td, nine-mthIi .extenisri of SEPA1' f rotm Autus;t 25, 1982 to July 
31, 1981. A PIO/T i ;l-,wd on Milirc 29, 1983 providhed $86,207 in EPM funds 
for this (.:.tnow ;iWn. An A(ldfit iI(m1 ] , (1()() for a :ix-north extension 
from Ain .st 1l 8'1 t98 .0Jar -ii" 1 91/1 wat; /ls ) iti;li ,odt. A I185 quarterly 
project i ,niittirtat i on report stilgi:t fit at At(ditional $289,900 was 
added to Sl'IAP f rom tMI flind!;, for t tot al Iirrdii, Ieve1 If $166,107 out 
of the $1, 46,88/ ;lnrit this PM tredecessi pr(oj((t.(hiring I 

llt '( iiModif (at iati ; to thel EP1 rol+(,ject wire ilnten ded to provide a 
tlraist i tIi o f ;uIpporit toi NEC anl NEA u t i ] tIe (RPM wereoit lact-o-s 
selectel i.T provid'd(l a itional l5 n illion in IISAI) project'IhPPS atl ,ii $1. 

;d wlici Hif
grant rtfun, rlis;l(I tlw', total -o -pfio)lci (1.1)') ito]llar costs to 
$8.45 mill ion. 

Ill tirlli' 198 , ;08i anrourn' i'mertt ui It tI e'lptl i Was in-d,'i ill tire 
Coilrie rce P ; ne!;I [a i IV ((1;ID) arid reali ls t s for pr-opos;, I.; (PFls;) fo the 
two t ('ti iii 1 AW; iln it ril o"; Were' cto'r ife Proposa Is wer'e 
scheduled to te recl'eived if) August 1)81, 'vairite.d in Sept uri rt, with 
selecrt I 01o dec S Or; madliadi, inI W r iltell , dco tracts s iguilt by NoverVl)(r 30, 
1983. Hlowpev,'i, thte, to delayq in Ih' pf-ulillll i'lt p cells;;, thlie coritractor; 
WereF i0It litfil l; 1/ :,0'eeI I t d i t i I erIlr ytoI 1U1 8'l/'ht( ilt eiLmili ca II .
 

c crlit riac't ors
as s i si t arn'' - , fIail/a I ir- NFC arid kii rgy/l)ev e Ioilneit 
Interina tional (E/Il) for- NRA/iK;ti: , fieliht lie it long-termr lavi iorn;/chtefsh 
of party (COP!;) .liV] u Match 19I8i, espel t ively.in and 't 



Di _t__Brownw en ap e o qustionabe :,petrolieum procurement
 
i~?i;.":, dur:ing 1982 ian~d 1983 ':ithat iiinv'olved contrac
:;practice~s occurring !at GPC 

:i:;:,:!ii,:ordered postponement of: the proposed GPC component of the iEPM projec~t in 
" :i .i:late .1983. * As originally planned,--the project was: to.i include:a- wilde 
; .:.:!:-range ofactivities with: GPC. The contractor was to provide itechhnical 
! assistance' to GPC to develop a systematic ,model of the Sudanese petroleum 
:.products distribution system; improve. petroleum i procurement, 

i "ditstribution, and ,product allocation practices; analyze operationis at the 
i Port :Sudan refinery; and :recommend improved, corporate planning .:and 

' .. management •information systems, Thr. project was also to supply/training
 
L.:'-'" -
• and computer hardware and software to GPC., 	 ,! i.!!:
 

Although. the GPC component was never carried out as i-originally. ... 
planned, a small number of activities :involving OPC have been carried outi: :. -­
by the NEA technical assistance contractor duringI the ,EPM project . " : ::/: 

Project Agreement (ProAg) Amendment: No. I was. signed: by itheGO o
addea ortion of theiaEassitcproposdtrct lso eiedt
e 	 was
April 20, 1983, and by USAID on May 31,: 1983, authorizing an additoa 

$1,500,000 i n incremental USAID grant funds :to the project., roA 
Amendment N."2, issued on December 5,~ 1983, icue h chnges ::: 
authorized b SI inteearlier IPPS. In adito t poidn 
incremental USAID funding of $1,850,000.and.an: official extension of rthe i/ii 
PACD to March 31, 1988:, iticesdGSc ributed funds ito"$6,500,000:!.,:i 

.from' $5:,595,000, increased the-commodityLbudget" to $850,000,:' provided '<:.: 
$45000forEngishlaguae tainng t he mercanCenerin Khartoum, '' 

'and increased: the length of the project from five t o six y e a r s , Project:!ii:.
Implementation Letter (PIL) -No. ,Mrh7 94 etne h ADtDsriin and producaoation pracsics; nalymerpera inst
April =30 , 1988 . . .	 ther.
 . . . .. ..,/" :./i i.::!i,!: ~i
 aan nery; ande
PoertfESu ref 	 med ivedticorporateeplaninggans


Subequnt ro~ Amndmnt added .incremental funding f$,0,0

andcouerlthrdpar otreto GPwllaO.rhaigrd
an tie 	 an 

.......	(ProAg Amendment.No. .3,.in August 1984).and $1,100,000 (ProAg Amendment:/. -i:,i
No. 4,. in December: 1984), ProAg Amendment: No. 5. (undated but apparently :::•:suplned, at smfaldnumbe ocivtes invln pae beenariedou

prepared around: the time of the evacuation in April 1986) increasedthe 
number of long.-term technical assistance advisor, person-months f~rom:.l198i iincreased the number of projectvehicles :from four to eleven, and
 

N E4 . 

_ ubsmaintena t a bnd supervisory services eto The latter 

contract with Arkel Talab wasdunded1hrough a PIOT in Marh 19dS f$278,0003,500,000 	 in funds cot
and eLS (Suanese pounds) authorie.
 
S eparare subcontract woth ArkeloTalab for NEC computer ser ces u rje
 

i n r. 1 9 8 4Harza contractl iexecuted 	 a nd./ ..	 was :through PIO/Ts November Junlate for asot oiLin 2p000. The ProAg Amendmnt alsadea w i 
aitnage 24 persons the C. Trsu nto ide t h 

http:Amendment.No


USAID/Khartoum Energy Advisor, Mr. Jay Carter. A final ProAg Amendment
No, '6added incremental funding of $300,000 in August 1986. 
 The PILs are
 

a trip to Washington for three NEC officials to interview finalists in
 
the procurement of a BNG Rehabilitation II Project contractor. There was
 
also a personal agreement between former Mission Director Brown and the
 
Director General of GPC, which was never 
formally documented, to provide
 
$200,O00 for training at GPC.
 

As this section has demonstrated, the EPM project has undergone a

series of often abrupt shifts and changes during its implementation, all
 
of them intended to strengthen the project's execution, but each
 
individual action or amendment further complicating the process of
 
overall project management and administration.
 

In addition, while the seems
EPH project to have functioned as the
 
centerpiece project in the Mission's energy portfolio, it 
was affected by

delays and problems. Substantial sums of project funds were used to fund
 
other, ongoing energy activities or new activities deemed necessary to
 
support Sudan's energy 
sector, while other activities were deleted or
 
postponed. This pattern of project activity appears to 
have diverted
 
Mission attention from some of the original purposes of the project, and
 
the Mission seems to have perhaps unwittingly complicated its 
own task of
 
proj ect management,
 

The EPM project, its predecessor SEPAP, and the BNG Rehabilitation
 
project clearly helped to 
provide some of the impetus for other Mission
 
energy activities such as the CIP petroleum funding facility initiative
 
(USAID/Khartoum, April 4, 1984), and also interacted or 
intersected with
 
activities under the BNG Rehabilitation II Project and the Sudan
 
Renewable Energy Project (SREP). Therefore, it is not possible to ignore
 
or easily separate for purposes of this evaluation, the overall impact of
 
the EPM project, since so much of its implementation is characterized by

close interworkings with other elements 
 of the Mission's energy
 
portfolio.
 

The procurement of both principal contractors was clouded with
 
controversy. NEC representatives strongly objected to selection of Harza
 
on technical grounds but were 
overruled because of cast considerations
 
Dr. Mahmoud Sherif of NEC's Corporate Planning Division expressed this
 
formally to USAID in a meeting with Don Lake 
on February 5, 1984 (see

Memo to files from Peter Kranstover, USAID/Khartoum, February 15, 1984).

This antipathy toward Harza on the part of NEC seemed 
to exact a
 
particularly negative impact on the project's early stages.
 

In the case of E/DI, the Mission decided well in advance of awarding
the contract to exclude that portion of the contractor's scope of work 
calling for activities with GPC. As discussed earlier, this appears to 
have been motivated by information on questionable petroleum procurementpracticesii:iibyO ruh t ih nprt,by lsEP, and itn part!by!the': 

MisfaCIPpetroleum fnan g iitiat . The only

other firm in the competitive range protested the planned award of the , 

:.
 
ii'.!i!!:v !pm n i £i
 II 13d 
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contract to E/DI with a reduced scope related to GPC, on the grounds that 
++:-theyan- A-ctdid not have the opportunityd+ed# to bid on the revisedf n:++:scope of work, In+ on ++me+morandum 019+++ +e~r+ flim+ 

Brown approved signing of a contract with E/DI having the original s+cope
of work and a caveat that any technical assistance to GPC be postponed, 
to preclude any possibility of legal action by E/DI's competitor. 

The effectiveness of both contractors' efforts was seriously
impaired by the security restrictions imposed on Americans in Sudan in 
the fall of 1985 and which still were in effect at the time of this 
evaluation. The restrictions on the use of short-term advisors
 
effectively limited project technical assistance to those'activities 
provided by the long-term resident advisors, The evacuation of Americans 
from Sudan, from April to October 1986, further interrupted project 
progress. What role this evacuation period played in terms of loss of 
confidence in the EPM project by counterpart personnel is difficult to 
ascertain. 

According to the grant agreement, administration of the project was 
to be the day-to-day responsibility of the USAID/Khartoum Energy Officer,. 
This individual was to have responsibility for overall contract and
day-to-day project coordination and monitoring and contract coordination 
and monitoring. This individual has been Hr. Jay Carter, a personal 
services contractor (PSC) funded through an ISTI subcontract under the 
EPH project. Hr. Carter was variously supported by others iin 
USAID/Khartoum, especially Richard Macken, Dean Moody, Valerie 
Dickson-Horton and Thomas Cornell, Project administration on the part of 
IOSAID/Khartoum appears to have been largely reactive and, 'at times , 
uncoordinated and dilatory. This was in large prt attributable to the 
complexities of the EPH project and the fact that in his role as Energy
Officer/Energy Advisor, Carter also toMr. was required administer 
several other major energy project activities. His supervision of field 
engineering activities was strong, and his liaison role at political
levels within HEM, NEA, NEC, and other COS agencies invaluable, but 
office administration on the part of all those involved on the project 
management committee could have been improved and appears to have 
contributed to difficulties in project execution. Hr. Carter also 
initiated several important activities, such as the NEC vehicle 
maintenance and communications centers contract, which have strengthened
the overall effectiveness of funds previously spent under CIP grants and 
other EPM activities. 

Procurement of project vehicles funded under the commodity funds for 
the project waa to be a USAID responsibility: "Because of the long,
delivery time, the vehicles will be ordered before the contractors are 
selected, in order to have their arrival coincide with that of the 
contract advisors" (USAID/Khartoum, 1982a, Annex 1, p .9), Three monthsafter his arrival in Sudan, in June 1983, Hr. Carter submitted a PI1/C
for four project vehicles to the Mission's procurement officer. No 

-action was taken on this PIO/C, for unexplained reasons not documented inproject files, for nearly two years. A P0/C for 11. vehicles was not
reissued until Hay 1985; that PIO/C incorporated the previous PIO/C by 
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reference, and the vehicles were 
not received by project personnel until
 
after the evacuation period ended in October 1986. This resulted in 
considerable expenditures in local currency fot vehicle rentals by
project contractors, to the detriment of other potential uses of these 
funds. 

Most recently, the EPM project has suffered from uncertainty
regarding its continued funding. From cable traffic and informal 
discussions with Mi ssion personnel, it: appears that as a result of a 
program cons;olidat ion plan adopted by USAID/Khart oum in November 1986,
the EPM Project. the program of USAID toand entire assistance Sudan's 
energy sector were to he, phased out quickly. This planned close-out: 
appears; to have been deve loped partly in reaction to (1) the security 
concerns prevailing in late 1986, which had been limiting project
staffing, but which have since been lifted; and partly to (2) the view of 
Mission Director John IKo(hri ng that the limited financial resources 
availabl( to USAI[)/l'la rtotIm might biest be devoted to Othr'- program areas 
of tilt Miss;ion's; port toli io = roi'ern in wasad l i; that poweri Sudan an 
infinite sink 1f)r dhonor funds . 

A rvi 'ill operat ing year buiget (OYB) for Iiscal year 1987,
submitt ed to) USAID!W bI),, SAIi/liia toum o"n ,11lar ry 8, 198/,/ ills for 
additional i nc t(,mmrilt ,1 f undiq, of $nO)(, M)(10 for [,TM I rou Spec iaI 
DevelopmeIt Aollit (SIJA) fun1d.; iollia ,; ' review( "orderly and poss(ible 
early clonea 0 ut of (E1PM) acrtivit ies ... requlires; Mi.ss;,ion to su:;tain some 
TA p ree.n; project ,ie tle and imlo I lt at iOil ;it least for ii11l1dit( fu-ture" 
(USAIDI/K ,art<,,mi Ca:bl e) 28I to U.S. lDep;ir-tment of St rate, Jallary 8, 1987).
No funds for "IM ire incluiided in thi( requet;led I"Y 88 budg*t. However the 
cable addn, that "if Sl)A fldiing maitrializ ;es later in Fiscal Year
 
approxim atelv $1 .5 il ii(on in (il(i -d to co-v(r 
 s,h(rt-term contractobligat io)ns" (il)|d). V.PM OI(nly o n.( a"i1ou. wil v a ),ddit ional $500,000 inl 
in(remeni1 tal funlin1g availaible to it the l)roject i,if (onltinud past this 
(valu tioin a dI o o1l rh r Il i-i v (.itll)',,I , are w d . This; is unlikely to 
cover all of I allti.i iated proj(ct -(Ilir e nt fior l tf ri,m,'in er of PY 
8/. Availibilitv of falllou1t fluit; not kinown until Aprilwill Ill, 1 around 

198/ anid ,Aill will rvquirv a d(,i ,i(, i by Af Bureau itt Iof to
ti ira JSAII)/W 
allow l ,,1'' Oi,-f I s')ll:; t o [I'M . 'hliii:; at ilbe pii sel( t 1 il(' th l' 
appear . to 'in fo I, c1one oaIt)ofhe i ip,(follpen, 'ed IM winl I iivai lal]e fluid!; 
at(, (ux e nl,.d i , ' , i, the,Idli,, of ( I thi., eva iat iolo , unle ss 
significant l ilpi Mi, i;io ' ,i1' prii, ,nndtp in fund it ,.. i SAIIiW ', lc'uirrilce 
()(:Ur:, . 

'lhe( PI", t Ct jWP.-I, V". ion) t CA( l+ l " A d lit'n. t lan ,, ,"I t('im I".',alu "in 
vi)ich' ) ,,,Id ft, "a joint (vi l) t ,O tile PI ,a d, 1!.,,,I1) ,at ,I t ime)+ early
olnl)ll',] I ,Ia l ,",w ad,l ~lr ellt ill ttbl+ l o ic,( pl an,) to, ,¢,l)+f-' ally', de ll 

ITh i, I O ,thinde a i o,ni le), piIjet lti'nn ben(411 i vi bIit iiiiaivo ai l , 
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>A:.TableA3.1~ preents~apictur ftthe current funding status of. the 
projecQt,~~~AA 

TABLE 3.1. ' V- A-A'I 

Projeoct Expenditures through December 31,,1986,"~ 
-

Bechtel $1,123,064
 
ISTI (SEPA') 144,481
 

Oarza 1,079,821

E/DI 1,232,331 

ISTI (Carter) 471,054
 
Arkel-Talab 242,797

NEC Trip to Washington 6,243

Training 186,028
 
Commodities 323,893
 

*Total $4,809,711
 
, 
 !A
 

Arkel.Talab Sub-contract to Sud Consult forA
 
Computer Assistance LS 220,000
 

Source: USAID/Khartoum, January 1987,
 

*These figures, while USAID generated, do not tally completely with 
invoices paid through December 31, 
1986, and are not inclusive of all
 
known EPM- contracted activities.
 

3.3. EXTERNAL EVENTS DURING THlE PROJECT
 

In addition to its complex implementation history, the-EPH project
has been besot during its nearly; four and a half year-life by a series of
events affecting Sudan, USAID, and the global energy economy,
which have had significant, but varying, impacts on the, project, The 
project paper set out in its section on key assumptions toA projectsuccess Aa series of what its designers believed, to beA pragmatic
assumptions about the institutions 1-n be assisted under the projectandn
the economic and commercial conditiors likely to prevail in Sudan,- It 
was assumed that "extraordinary chanes in the international price of
 

Acrude oil and refined prdcsare root expected to occur, " that the"overall balance of payments situation in the Sudan will not worsen,.and
sufficient foreign exchange willA Abe available for the, purchase, of 

p, 27) Finally, "the continuity ?of AID, funding throughout the life, ofthe project is assumed, and lastly: it-in assumed that the prceaslional
staff -at NEG, NEA and GPC who receive training and other" RPM benefits~A 
~will remain at their posts" (USAID/Khartouw, 1982a, p.28). 
 "~,'-

were not prescient assumptions, and the EP$ proj act must beAA"rin part within the context in 'which it has been executedA In~ 
; ----A.',A7- ' 'A '- A''AAA 'AA !ll;+,l, 


'
I~ ~: '''A'it!IA~ ' ' A-:AA -''-4'A A-'A-.4A'AA-''A-'" AA I 
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April 1985, the'n6eyear government of Jafaar Nimiri was toppled' in a
 
op r '- -Minis ter-of-Energy-andn


ushering in a military transitional, government which lasted for more than
 one year, This has a powerful effect on the GOS policy environment and,created a period when certain types of policy analyses and actions were,
not possible. The renewal of hostilities in southern Sudan had, by the

end of' 1983, already produced a postponement of Chevrort's planned oil 
export project, which once had brightened Sudan's economic prospects and 
energy outlook considerably. The recent dissolution of the White Nile
 
Petroleum Company 
further emphasizes the min'mal likelihood of SPDP
 
moving ahead anytime soon,
 

The collapse of world oil prices by 70% 
over a short time interval
 
between 1984 and 
1985 offered Sudan the hope of reducing the impact of

its petroleum imports its balance of trade, but
on also reinforced the
 
demise of SPDP and loosened economic expectations concerning its ability

to pay for oil imports. Indirectly, the fall in oil prices hurt Arab oil
 
exporters' economies. lowering remittance 
incomes from Sudanese working

abroad and lessening the flow of Arab donor funds into Sudan's budget.
 

A ciippling drought 
in 1984 and a series of regional conflicts

produced a flood of refugees from within and without Sudan, exacerbating

food and transportation bottlenecks in the country, USAID's
 
administration of a major relief effort through 1985 and 1986 appears to

have diverted high-level Mission attenrton from adminirtration of the EPM
 
Project, Election of a new government Ir.March 1986 created yet another
 
political complication, 
 ushering in a new, and potentially more

effective, democratic administration, but one forced to begin to define
 
its energy and economic policies anew.
 

Finally, the deteriorating security situation f:r Americans and the
 
abrupt evacuation period during 1986 presented the project with an
 
insurmountable obstacle the
, , inability to continue needed technical

assistance during a forced, seven-month hiatus, The continuing

restrictions on the use of short-term technical assistance personnel and
 
a series of administrative delays in securing local currency allotments
 
to be provided under GOS financing with USAID concurrence created a
 
further handicap which the EPH Project has struggled to overcome,
 

In sum, the EPM Project plainly has suffered from radical shifts in

the playing field during its life to date. 
 Without doubt, this external
 
environment has measurably affected the project's progress in achieving
 
Its expected goals and outputs.
 

34 . THE ENERGY SECTOR IN SUDAN 

With the recent drop in world oil prices, it may appear reasonableto reduce the amount of development assistance being directed into energy

projects, However, as the current USAID Office of Energy Program Plan
 
notes, "AID'# target of at least 2 percent annual real growth in percapita income will require an energy growth rate of 7 percent or more. 



The. Acy 
z~are4

goals for reducing hunger and 
enormou 4

other development needs 

current A.ID. EnergyPoliy Plan states, "AID attacheshigh priori.ty.to 
policy and planning assistance to help countries . understand the 

e urasmi a- enor983 r-w h-a a4 -US DO0-8omar~&'iTE-U$111f9 8middl2-. Te­

relationship among energy use, -theavailable indigenous Fand imported 
resources, and broader developmne10tO policies in natural resources and 
environmental planning .. Energy investments are enormous .. The cost 
of a bad decision, therefore, is a lasting drag on the economy" (USAID, 
July 1984, pp 5, 7).1s 

<A 
Sudan can ill afford to ignore energy in its development plans. It 

is a poor country among poor countries. Its per capita gross national
product (GNP) in 1983/84 was US$400, compared with US$1113 for middle 
income countries in subsaharan Africa (World Bank, 1985, p. 120, Table 
1.1), A more recent report claims, however, that Sudan's GD per capita
has fallen from US$440 in 1980 to US$187 in 1986 (Anwar, 1987). Its per
capita energy consumption is correspondingly low, at 70 kilograms of oil 
equivalent (koe) per capita in 1983/84, some 85% of which is supplied by
traditional fuels. Petroleum products account for roughly 14% and 
electricity the remaining 1%-. 

Sudan's current miacroeconomic situation is even bleaker than its 
long-standing poverty would necessarily imply. Its 
(principal plus accrued interest) is now US$10 billion. 
were last rescheduled in December 1983, bu~t the country
make the rescheduled payments. The average ratio of debt 

currentF debt 
Its payments 

was unable to 
service to the 

value of exports for the period 1973-83 was 1,5; that ratio is currently 
5.0. 

Total imports were US$1.2 billion in 1983/84, while exports amounted 
to US$687 million (World Bank, 1985, p. 141, Table 3.6); P.. 135, Table 
3.3). Trade projections for 1987 are imports of US$14 5 billion and F 

exports in the range of.US$400 million to US$450 million (Aulakh, 1987). 

Foreign loans and grants have been keeping Sudan'sinternational 
accounts balanced, and it might be argued, inappropriately, that the 
ratio of debt service or commodity imports, or petroleum imports to 
exports is a meaningless or misleading statistic, The fact remains, 
however, that these ratios indicate Sudan's real economic performance and 
its near-term economic problems. Measuring these accounts against grants
and soft loans masks the problem that, poor as Sudan is, it is living 
beyond its means. 

"-i~'E - energy appears deceptively small in Sudan's -national accounts, In 
1981, electricity, gas
product (GDP) in 1982 

and water accounted for 1.96% of gross domestic
Sudanese pounds (World Bank, 1.983, p. 167) in 

. 

1983/84, public utilities the closest corresponding account for that-
F year, contributed 2,02% to GDP (World Bank, 19851 p. 1.26,' Table 21).

These small figures are highly misleading about the primary importance of 
energy to the Sudanese economy,­ - - - - - - - - - - - - - - - - -
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million.I ditoeothuietimportati atetio
 

~~s7h;ould be.,paid, to the importatio~n of onergyi-zsing items: transportation ~~~ ~,equipment, US$104 million; electrical machinery, US$58,milldon; tractorsA.
US$,milin, It is improper, oif course, to simply'~ add all these" 

I~~ 

accounts together and call them energy costs, 
 The point is,,rather, that,
a sizeable share of non-energy imports requires importation of energy for
operation. 
 The important fact about the relationship between energy and
SSudan's economic health is that nearly one 
third of the value of imports
directly or indirectly involves energy.* 
. 

* Agriculture the dominantis sector in the Sudanese economy and mayeven be the driving force for economic growth in Sudan. Agriculturecontributes around 40% of GDP; 60%, by value, of Sudan' s agricultural7>output is irrigated; 90%, by value, of exported agricultural productionis irrigated (gum arabic, accounts for roughly 10%) ; and over 90% ofSudan's exports are agricultural, Eighty-one percen~t of Sudan's exports,
by value, are the products of irrigated agriculture (World Bank, 1983b,p, 25). 
 Thirty to forty percent, by value, of irrigated agriculture uses
pumping, either diesel or electric (calculations from figures irt PAKA,1986). The timing and water quantity requirements of irrigatedagriculture often have low tolerances for deviation, so the timely supply
of adequate quantities of energy is very important. For exnmple, aten-percent reduction of water coverpge or a slippage in irrigationtiming by twc, weeks, or roughly 10% of the growing period, could reducecrop output by much more than ten percent, This statement must, ofcourse, be qualified with the observation that crops' vulnerabilities toalterations in water vary, and the vulnerability of output to watersupply shortages for any given crop may depend on water salinity andmineral content, water content of the soil, and a 
host of other factors.
But the caveat remains: a small drop in water supply can imply a muchlage output reduction, Thus, in the neighborhood of 25% to 30%. ofSudan's exports could be affected by energy interruptions in pumpingalone, Even in tainted agriculture, energy requirements for machinerycan be substantial where irrigation energy use is low or nil. 
 Cotton can
use from 16 to 54 imperial gallons metric ton of output,: ratpfed
sesame 19, wheat from 5 to 14, and 
-per 

refined sugar 35 gallons per ton(Bateson & Sidhu, 1984, p. 35). 
 A previous Mission report suggests that
agricultural losses from petroleum shortages reach 
US$100 million
~.,. annually (USAID/Khartoum, April 1 9 8 4 61 . .6 ) '
 

ofAssurance of fuel supplies to agriculture, however, isofeffective no assurance,fuel use for either irrigation 
*orequipment operation,~ Current fuel allocation pumping mechanizedschemes. send large fuelallotments to agricultural cooperatives, but the fuel. is sold on the~~ black market before it can be used as intended (NEA, 1982,'p, 25)_ such,~'~Interruptions have the somie force as undelivered supplies.,,
 

Rlalitpl oaf comrca ontrgy are~important-to industry asn :~wall st agriculture, but under 7the resource, constraints of thisv~evlutinlitl cn e aid -about the sensitivity of inutra 



~aet~iyit~y~ 'I~ ___e-18 

+S:+++:/+++ 

i
!+ ihile


ii.of 


Currently, mu-sh o f Sudlatin'dst idstil s i comercal.
 
cmy re].tivlythe bsoutey mr sae ass enfa n belo
nd 1981energy ballaceeenpr

hwvr.Tertoo
energy~ ~ ~ ~ ~ eltthiin tis doagriculture,908 nuti,:ande 

reliability of electricity supply has been' and dcontinues to be a major
 
concernagr++?wih ouldato se~litaredusers,a although rethere 127,iTable:+be
industrialGD 1+m07++~ appears~ evidence+++ to 2.
 
reliability is increasing. In the meantime, however, industry has,

developed substantial gasoil autogeneration capacity MW in 1980
 
(NEA, 1982, pp 13, 18, 48-49) e which is,. of course, vulnerable to.
 

*110 

rgei :?!th 1981'energ ba lanesostehs pon~hsetor commercial' :,<ipetroleum supply interruptionis. This substantial installed
 
autogeneration capacity is directly attributable ,to the lack of 
'reliability of the electricity grid. Not only is this a misallocation of 
capital investment resources, but also of petroleum product supplies
which could be utilized more productively elsewhere in the Sudanese 
economy if a more reliable electricity supply were available. The 
Mission study noted above claims that an estimate of annual industrial 
production losses from energy supply interruptions of US$80 million is 
conservative (USAID/Khartoum, April 1984, p. 61).
 

Sudan's energy sector also has a large componeant of traditional 
fuels consisting of fuelwood, charcoal, animal dung, and crop residues,~ 
While some of, these energy supplies are commercially exchanged,~others 
are viewed and utilized as "free goods."~ Sudan's traditional fuel 
economy and its shortages of commercial petroleum products for household 
fuel purposes have contributed to the growing problems of environmental 
degradation and deforestation,
 

To the degree that Sudan's future economic growth is dependent upon

achieving an export-oriented agricultural and, industrial production 
system, adequate supplies of energy will remain a critical requirement
for Lustained economic recovery. .The marginal value of energy jupplies­
in these productive sectors is very high, estimated by some economists a,~
 
a multiple of 15:1. This implies that for each additional dollar Sudan.j'
spends on' fuel, it will gain five dollars in increased 'GDP. 'However,
given the fact that at present there are severe limits on thelextent to 
which Sudan can increase the supply of energy (due to foreign exchange
shortages, the, high cost of new electricity production' facilitieso and 
the inability of Sudan to develop. its, domestic roil reserves), it is 
imperative that existing supplies be Officiently' allocated. This--implie'sj­

agreater reliance than heretofore on usin eonergy pricing 'as a 'tool in~ 
demaend nagemient and emphasize$ the imotac of'tesigeeg 
conservationj innational~energy programs. Po~c of'te~gn 

In um the 'energy sector's share inQ.DP isamsedn niao
 
its importance in'the:s econo~my. Th~ag grclua sector is
 

relatively: vulnerable, to,'fuel supply 'interruptions, an a1.8ltr is 'y
+
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+ ++++ + .-

'frein ernethe ajo echane in t - cotntiy such as" foreign
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3..ELATIONSHIP TTE OO ACTIVITIES 
VA

i In adiint SI uddprojects, numerous other donors have '"<been active 'in Sudan's energy sector~in-.reet years. 'BeWol1983, eoto ua' 	 ank's'"enry sector obevd'htthere 
4.s "a 
mutpict fforeign donor , assistance in 'the energy sector. Thisasistance is uncoordinated 'and part of it 
might be' better dire 

*' 

-ed
 
towards essential spares and equipment ,ratherthan demonstration/pilot
projects and studies." (World Bank, 1983, 	 This;p. '71). situationcontinues, although within the 'wide spectrum of donor-assisted4 energyactivities in USAIDSudan, efforts are distinguished by their' focus on 

assistance rather than the
Stechnical
turnkeyapproach pursued by foreign equipmient suppliers to' the powersetrand the demonstration project/short- term technical assistance
apprachprovided in discrete activities by other donors,
 

- *.* Presently the EPH project the onlyis institutional support donoractie 	atNEC, with the exception of some training provided by the ILO0
Udraprevious World Bank-.funded -activity, the Irish ElectricitySupyBoard prepared a new organizational structure for NEC. 
 The 	World I
Bn alohelped to shape the NEC tariff 'study' funded under EPW. 'All '"ohrdonor activity, at NEC appears to be presently channeled into the 
thermal power plant expansion program and improvements to' the
.transmission system under -the umbrella, World Bank-sponsored Power III.i!>project 
presently underway and 'its successor,
currently still in the planning stage. 	

Power IV, which is.
Major current or likely equipmnent
suppliers or donors at NEC include: the United 'Kingdom, .Italy, the'European Investment Bank, the :World Bank's soft loan window-IDAi the-' 'Netherlands, Finland, Denmark, West Germany, the African DevelopmentBank, 
the 	Kuwaiti Fund, the Saudi Fund, and the Arab Investment Fund,.
 

t i0T heI.EP pojc the largest of the presmnt donor-suipported....''~ ;'~ 
4 ' 

++?++ p + ++ 	 '.+i + . 1 '++++ 	 '+i+++++i
briqu~tinproect unde by NDP/A~tD,4- anagricultural+kgasification project 	 rsiufunded by France, funding-of a 'national. cookstov,"network by 'DANIDA, biogas digester activities funded by' a Norwegian '-$Tchurch PVO and GTZ, of West Germany, a World-Bank financed solar "water .j\ 

H'fun~rded, by ' the 'Netherlands, France, Belgim, Itay,, WestGemay
Autai,.Lte People's Republic<of,,' Chia, cheK Phlpie,Czechoslovaki.a, and-the 'oviet Union, ' 	 someThere 'hava been' additional~' 

4 activitien 
funded,;at NEA which we 1ihave"'not been 'able to thoroghldocumient, ouch as 
projects fur ded by $waden'.and th*', U.N.Sudao Soho ' ianOfic. There, also_ hav been, some : USAID SRE atvie condued~'j' 	 jointly with NFRA, -- atclrycnenn oa producton of improve~cook stoves, At-the moet E h~as two' proposed ara '~of W(orld Bankitechnical and institutionbildg assstance.undo r e viewb
wihthank,
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one as part of the new Fuelwood/Forestry project and the other in 
transportation energy conservation. 



4.1 

4. 
SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS
 

OVERALL PROJECT DESIGN AND IMPLEMENTATION
 

The original project design, which put two largely independent,
substantially different 
 projects under one umbrell.a project with

different contractors was seriously flawed and the project's goals and
objectives unrealistically ambitious. In addition, a series of external

factors and institutional constraints on the COS side further limited 
proj. ct achievements of both major components 4of the EPM pro ct. The
resulting project was too complicated for a single manager to oversee 
adequately.
 

The NEC component required an experienced power systlems engineer
with sensi tivity to project execution in developing countries and
dedication to the project's development efforts. The project has had 
this in Mr. Carter. Hlowever, the NEA component requ ired an experienced 
energy planner or economist rather then an engineer Carter lent his
moral support and considerabl e tpersonal ski] ls to keeping the NEA 
component on track as a viable, insituttion-buildirig project during very
difficul t times, rhebut bulk of his; t i me was; s;pent. with the NEC 
component and rthe other enlergy proj(ects working with the Blue Nile Grid,
and he was out of his profess ionl experL is;e in providing technical 
backstop) ing for arn inst iut ion-bui ing project in integrated national 
energy plannin . However, we contend that no single per,,on coould have 
filled bot:h NEA and NEC components; perfectly. It would have
impossibie for a non-engineer energy planner 

been 
to direc t the NEC component,


given trhe technical characteristics; of many of 
 the component' s links to 
equipment acquired undler" the Commodity Inpo rt Program. 

lhe main weakniess of lock of an energy planning expertis;e in the
Mirssion's; Eiergy Office was ttat the NEA component never developed a
unified concept of the energy problem that NEA was charged with 
addressing. The first half of the EPM project's NEA component wa s; also 
saddled with deficieneies in field project matagement and a pp;iod of
 
drift af _er ti COP was 
 removed andia rep]acement was; not inn .oieately
avail ahle. The local currency probl ems which so preoccupi ed the 
Missiou's project committee resulted from a combination of poor intit ial
judgment:s on the part of the E/I)I contric tor, i albei t strai uned 
circumstances;, and administ:rative overextension and lack of ov(r;ight by
the Mission, but tie bitterness these problems caused betLweel USAII) and
the EPM was needless,;,. When the probl em final ly was; cl eared up , only
one-nint:h of te trust fund expenditures were disallowed and shift:ed to 
the project account, but the at tit(i;l legacy appears to have cri pplled
the NEA c(olmponent of the EIPM project in tlSAII)/Klart~out's; eyes. 

Time original] obj e ct i y '; of t ie E) M , to 1,;s (I eri gy - re ]at ed 
constraints to Wtdan's economtic developtmelt by itcres; ;iIug the roeliahi i ty
of the Blue Nile Grid and )ol.;tering the iris;t;itrttionl capacities; of NEC,
GPC, and NEA s;o they couldd e xpand and make het ter its;(. of Sudan's 
available domestic and importled energy resourtees, stilltre valid, remain 
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vital, and are' important to present and future economic health, Under 

financial viability even if it would not ytmerit a.AAA bond rating, and
 
NEA has 'increased its visibility and informal influence among Sudanese 
government agencies in the energy policy arena.
 

The impact of short-term assistance is difficult to assess. A 
number of consultants worked at NEAi and satisfied clearly defined
 
statements of work, but follow-on activities were not well organized.
 
The most lasting advisory services and training under the NEC component
 
have been the work with computerization of billing and collection. The
 
maintenance services provided have helped ensure that USAID-procured CIP
 
equipment is properly installed, operated and maintained while USAID
 
support remains, but these benefits are less likely to survive the PACD
 
or an earlier project termination. At NEA, the most long-lasting
 
contributions of the advisory services will probably be in the
 
organizational restructuring encouraged by the contractors, and possibly
 
in the Computer Unit, Much of the planned short-term training at NEA was
 
precluded by the long, de facto freeze on local currency spending and the
 
travel restrictions placed on the contractor by the security situation.
 
Another significant project contribution has been the computerization of
 
NEA which has greatly expanded its potential for performing sound energy
 
analyses and maintaining reliable energy data for national planning
 
purposes.
 

There was little coordination among contractors across the NEA and
 
NEC components, but there were no pressing reasons why there should have
 
been much. On the NEC component, there seemed little reason for ­
coordination - - the activities were very disparate - - but the 
different contractors were aware of and in touch with one another's 
activities. 

The project's contributions to NEA and NEC were appropriate. E/DI

actually helped strengthen an institution at NEA and contributed to
 
conducting some substantive energy analysis. A major shortcoming in the
 
NEA component was the failure of the contractor, the Mission, and the
 
project design process to give coherency to an EPH view of Sudan's energy 
' 
problems which would have aided NEA to focus its planning mission.
 

Much of the effectiveness of NEA under the previous Energy Policy 
and Planning Project rested with the informal influence NEA derived from
 
participating in interministerial committees, influence that NEA lacked K
 
formally, The interministerial committee linkages did not continue into
 

the period ofe EP 'or 'diminished as active entities as NEA shifted its
 
efforts from energy assessment to tackling tough energy policy questionts 
with sengitive political implications. The successes of the predecessor

project were partly 'attributable to the' influence gained from the 
'interministerial 'committees, and subsequently the NEA component of EPH 

' suffered 'from expectations placed on it that were unreasonable given the
 
policy changes it was expected to affect.­



.:: Desrprie:u theproblemsd du~rl:bltringE rjctipeenain NEA si.a :: /iiiiii 

: institutional. and ;informer cal cap acities :-for energyis o l planningi -and!"I 

i d i f y i n g: .i: analysis and capablite to conduct it nltclenergy i!
 
!/ studies in -anticipation :of
contractors are the en o USAID spot rsnalready movingin this direction.. h 

The relationship between- the E/DI :contractor and NEA has improved
from its ebb in 1984-and early 1985 . The relationship could have: been . " 
enhanced by better information flow from the contractor 
to all NEA staff­about the goals and activities of the project. This may have: retarded­
the development of some EPM/non-EPM schisms among the NEA staff., Given

the short time remaining to the PACD, no further effort is needed to
 
redress this problem.
 

~We were especially concerned with NEA's strong orientation toward 
hardware projects, which we feel runs counter to its planning and policy
mission. Donor easier obtain forsupport appears to hardware projects, ..but the heavy emphasis of NEA in this direction has two major,-negativeeffects on the institution as we see it. First, NEA has: a conflict of
interest, i n recommending energy policy options that involve the
d es pitlwf is EH rs
theprole
"technologies it utgto financiallydding project s udereaoneinvolved with; and second, the prectsprojectS emphasis tends to divert the incentives for its engineers to study p o l i c y 

as. opposed to pure engineering. Additionally, USAID bought-NEA itscopues osupport policy studies, but their largest single task• .
category, of use, ote hnthe computer unitl itself, has been ithe .:hardware projects (at. 29% of user time) that USAID doesntwt t o 
were not"present, gthe iteimbalance towarduproj'ect Ithprobably would; be" i ililEDIcnrco"work 


e ve n l op s i de d .. .. ' Cabot'mo r e " -.. .thergoal .andt, activities h s ": ": rotnooftwarjct , . mareretaed: = = f 

~~NEC has made very limited use of its EPM contractors , .partly because "' 
of bad- feelings' developed in -the initial contracting and early "
 
implementation and partly because of weak management at NEC. Some contractors simply do not have counterparts, and those who do find access " i . 
to .their counterparts diffinult., The Harza contractor is working. il:
junior
S"directly on.taffthfrom NE
[mplementation of a computerized billing system with som
 

. The coordination between the ortion the and9theNE of EPM Blue 

• Nile Grid Rehabilitation Project :has been very good, but has been 'very ;iii:i. a n d :i mei-consuming has beeniaken toll overall EPMhas t a aconsequenceon• of the initial Prjc 

moremvna, le proecimanagerwas put in: te posPti'o a efforng 
ichotseswhch in EPM moe crucialactivities were eCartuers incasto nhavef eseone IAI an n d ibeentw . spporhmallade prse
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. ~longer-term USAID view on institution-building-projects./::
 

:::::::::4. A .:substantial ::amount of: goodwill--and: :trut ::ihasii:been dvl ope 
- between current COS energy, sector deiinmkr an Americn a 

result ,ofUSAID. projects undertaken: in energyi sector o dateiii:i~i !: i the t:': 

l.1?:The ,succss,of h rdcsosrjc adfasi h rjc 
: :paper led to excessively high expectations from teNAcmoeto
 

theEPM Tese expectations were: rendere nearly: meaningles by the
 
seris o poitical shiftsr and: instirutionali lethargy: exhibited b 

/-... "COS planning organizations during the project::to date, ::.?!?.:: - : 

::i?:/: •For-an ins ttution -builingproject::, the pr:oject pperi::lput tioo iimuch~i.2 


":::emphasis= on :=physical: outputs :an~d: policy -implemntaio i~n?tnthe :NEA:i 

"ii: .- energy policy:, certain addliina institutinl hngs i
 

::):?:'--:, :' ::r!'::p'roj c;t ciompone~nt ,i a fiorma~ized wy ponmn: fteDrco 



3'I 	 USAID_ manag#eentAkAternapliia __vnsm~eil impeded­
implementation of the NEAt' component of the project at several
critical junctures, There is a need for a longer-term USAID view on-! 	 - Idvahinstitution-building projects.
 

4 
 '.either the project paper nor the Mission. offered intellectual , A
guidance to the NRA component of the project, and the project wasable to givq only limited help to NRA in developing truly

integrated, national energy policies. Neither does NRA appear to
have 	 had any particular vision regarding its mission, but 	 instead 
took 	advantage of ad hoc opportunities for funding, to the detriment

of its principal mission, 

5. 	NEA clearly will be able to carry on without the RPM Project, but 
the fate of its planning activities could be jeopardized by earlywithdrawal of the contractor, The only critical, specific activity 
 Sremaining is the acquisition of additional computer and peripheral
equipment. Nevertheless, the E/DI contractors' continued presencewould further enhance and strengthen NRA's work as a planning and 
policy institution, 

6. Since Fall 1985 when new resident' advisors arrived,' the E/DIcontractors for the NRA component have 	 accomplished a considerable 
amount of progress under seriously adverse conditions that included
domestic political turmoil, a funding freeze, security restrictions
and evacuation, and only limited support from the Mission,
 

7. 	NRA is still a 
young and developing organization whose institutional
maturity is in the future, Therefore -itis unable to exert majorinfluences on C0S energy policy-at this time despite the presence of
 a supportive Minister,; The project has helped give' NA leveragewithin MEM and the Ministry of' Finance. To what extent this
leverage will outlive USAID assistance is unclear,'
 

8. The reformulation of C0S policy on fuelwood/charcoal and forestryissues is at a critical juncture, USAID should examine its role
carefully on SREP and other forestry activities to ensure that NEA'srole as the key fuelwood policy agency with respect to energy. 
utilization is supported. However, energy is not the important 
of agencies dealing with both energy and non-energy topics inforestry,' NEA's hardware project activity jeopardizes its potential4

role 	as such an integrator of forestry policies, 

9, 	NEA's capability to conduct economic analysis is very weak, 
General Petroleum Corporation


S ~~ ~51~I 	 ,;1. +)+++++!:+i++:!++ )+ +).+++++ + "+++o'+++m +++:++++o~ m+ + y++i 	 ++! ,VIWhile the inactivation++ + 'sof the GPC component: of thei EPM project+++++was,,a++iIi----+i+++++ 
necessity, at the time from tIMID's point of view, G?4 "Staff S-'.Ibenefitted froml the~ proj et -provided, training, Due'tadmwinistrative.I problems,, two -candidates for U.S lo0ng-term training1.. E 	 ru_7) '5' 	 . 
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training and other~ GPC-proposedv training if EPM funds areY".+ 
unavailable,.-.
 

2. 	Despite the near absence of project-funded activities, GPC is making
 
considerable strides to reform its activities in such critical areas
 
as' product~ pricing, product distribution and~ allocation,
 
optimization of refinery operations, and organization and
 
management. However, it still has a critical need for technical
 

~fnd, +&+ Missi ontv +
++?+ The o n shul -exa~inaploeaccounting -'ensystems,-,-t "-fund-managementtSIIhuI+>+i+ii+++assistance in such areas as financial// 	 ,
information systems, and corporate planning. The availability of an
 
excellent series of petroleum sector short-courses through CETP 
should be utilized more fully by GPC through central S&T/EY funds or 
Mission participant training funds. 

3. 	D~ue' to a combination of internal and external factors the EPZ$ 
project never achieved the anticipated synergy with the CIP-funded 
petroleum facility. In light of the continuing improvements being
made by GPC and the longer- term interests of American companies and 
Sudan in petroleum exploration and production in Sudan,,USAID should 
consider continued technical and financial assistance to this 
important organization.oo
 

National Electricity Corporation 

1. 	The NEC is a relatively weak organization with vacancies in key.
senior management posts. This weakened management structure
 
presides over A collection of hardware of varying degrees of 
incompatibility that has come from ant array. of donors. Consequently,
the national electricity grid, composed of two' major systems planned
for interconnection and a.series of~remote power systems, has beon 
plagued with fuel shortages, 'inadequate equipment, -inadequate
maintenance.....repair capabilitiet, low employee morale, and
 
disorderly~ management which have continued to yield major
reliability problems. Low flows inthe Blue Nile currently threaten 
to reduce output from the Roseires Dam to 10% of capacity, which 
would put crisis-level strains on' thermal generation capacity, 
concurrently reduced petroleum supplies, and pose a major 'threat to
Sudan's industrial production. 

. .. + +++ + 	 +++++:+i i+ + +'d++++:W++++++++++++++t ++++ 	 ; +'i 

project, ++
Improve the billing' and collection .system showed .substantial ''++!'"l:++++r 

cost-effectiveness * an+ u . , returni. one'' I'+.' 

2.Under the NEC component of i+++++the. ++++ + +.the+++++++++Harza contract to 

roughly $501i l rote of i*'iin year Ion: .......... 
the money spent on this effort. The number of bills and amount of 
revenues, collected is improving on a monthly basis. The, progress 
was interrupted during the evacuation because a new computer billing

system had been installed for only uixc weeks whenikey technical 
assistance was withdrawn..> '~~ 

. . . 

:"++
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,~~<,o NLEC's- alance si eat as. accumulatedl debTe olcjo systemi 
(cash rmitnc control), installed throuighiWthe 4 project is'~ ' 

~functioning properly,~
 

ill 	 Significant improvements have been made inbilling and collection of;~'~

customer accounts. The~new computerized billing system,.,which
includes the reading of meters, preparing of bills,~and collection'
of payments, is not completely Ideveloped yet. Procedures for meter 
reading are .till inadeqjuate, but new procedures which are being
implemented now will alleviate some of the problems.
 

12. 	 Data cteated during the billing process are 
being used in several of

the company's other departments as data for planning of financial 
and electric plant needs. These totals are not checked with any
subsidiary records, nor are adjustments made to reflect corrections 

inkhusage. Consequently,' data used in planning departments may

still provide a distorted picture.
 

13, The 'financial control system isstill not a consistent process. The

accounting procedures have not been completely adapted to the new 
computerized billing system. Part of the situation here is a 
normal 
result of any computer system enhancement, but coordination between
data processing aduesetoshsbnsadly deficient. 

14. The installation of capacitors procured by the CIP to reducedistribution system losses has' not been completed. Thirty-one
percent of the capacitors installed are operating,' 16% have failed,
and 53% are in stores, The installations' have not, been completed
because the cause of the failures has not been established, The
need 	 for distribution system loss reduction still exists. 

15. 	 With the exception of one formal meeting between N~EC, ODA, USAID,
and the World Bank in, 1985, and several informal meetings among 

,theredonors, is no evidence that the~project covenant calling for,
annual donor meetings with NEC has been fulfilled by the COS.­

16. 	 Instrumentation to monitor distribution systom loads 'has beon
procured by liarz. but not utilized by NEC. instrumentation is-The 

'top-- needed further determine the extent of distribution s5ystem
losses. 	 ~ 

17. 	 The EPK Project is the only institutional support to NEC ,in' the " 

donor community; this support is epecially important in light of 
, 

upcoming Power IVand subsequent power sector investments.I
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4.3._RECOMMEND _ ____________________________________ 

0 	 The Harza-contract to upgrade the computerized billing. and' 
collection capacity of NEC should be continued to 
its completion on
 
the April 30, 1988 PACD.
 

0 	 The recent call for bids to provide computers rand peripheral 	 fJequipment for NEA sould be followed, through .to. purchase,.

installation, -and inspection, and the contractor should be directed

to focus his efforts on ensuring that identified deficiencies in 
NEA's computer unit are corrected, 
 -

o 	 If funds are available, the E/DI contractor for the NEA component .should be retained to the April 30, 1985 PACD.
 

0 	 Training activities for GPC should be continued using EPH, S&T/EY,
or Mission participant training funds. 	

. ~ 

0 	 The ISTI contract should be continued regardless of decisions made
about the NEA and NEC component of the EPM Project so that the other
 
energy activities of the Mission can be coordinated successfully, in 
.order to deul adequately with Sudan's crisis-proportion energy 
problems.
 

0 	 Proposed training for Accounting and Financial Management Staff

should be funded and expedited. The cost is estimated at US

$190,500, This training is a key ingredient of Harza's ability to

achieve a 
greater measure of success in the EPM project. 
 .. 

0 	 The Mission should adopt improved administrative and* financial
control procedures for managing the local currency. components of 
projects.
 

0 	 The Mission should develop improved and generalized procedures for. 
. procurement and installation of computer equipment installed in..
Sudan under USAID-financed projects. Host country agencies should

be required to make certain minimum physical improvements to

installation sites prior to the' initiation of~procurement (iLe.power su~pply improvements, air conditioning and dust control,

physical layout, etc.), or installation.
 

o 
 Shamshad Azri has recommended reallocation of the funds remaining Inthe Harza contract to icuean accounting specialist who wudbe
hired under 

NEC training, 


....... the Hairza contract,.In conjunction with the proposed
 
.should .bethis advisor 	 able to establish a .solidaccounting foundation. We endorse this recommendation, 


A­

o 	 The Arkol-Talb contract for operations and maintenance technicalassistance at the Vehicle Maintenance Center should be continued for
 
a 
two-yoar period to complete the training inprogress. 
 iA..,A4., 

http:contract,.In
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o 	 A distribution enigineer should be provided to NEC by EBASCO on 
short- term ass i gnment to assi ;t: them In determining the causes of 
the capacitor Ia i lure and solut iors. 

o 	 The NEC/tIa ;na rvt(ltit for a shortt-term instrumentation engineer 
shotld be approved. 

o 	 USAII) ;he 111 inike .it rig effort..s tU0 encourage NEC 	 to fill empty
po.stis ill NFI m tigit , wich( are Currently (trastic;ally reducing
the ag(n(', 's ility to( improve performance arnd effectively utilize 
in p, t (linA! Id( a orvcv suppt. 

" 	 Annual wiit ini, ) in - /i iilaoi] donorsI{- and NFl(: should he begun and 
mainita,.l:",d to ceo}{diln;it e the wide range of: assisLance activities to 
the agency. Simi lar mi t i ijs bet.ween NEA aid i ts donor agencies 
stoull a tls le imi li t e I 



5.THE NATIONAL ENERGY ADM4INISTRATION PROJECT COMPOEN
 

This chapter evaluaes:Lhe'performance of the NEA component of theproject 'inK terms of the ,extent to which it Miet its' objectiveas, with~
~Y2;V~~consideration: of the reasonableness of the .objectives.: 4:We eor- 1 4'


considerable technical detail in project execution' becaus muany o~f th
difficulties the project encountered turned on small details of~
administration that' hadgreatly magnified consequences, particularly when

cumulated, Some 
of the most important lessons about administering
 
development projects 
emerge from these details, Similar detail is
reported on the NEC component in Chapter 6.
 

5.1. RELATIONSHIPS TO THE PREVIOUS ENERGY PLANNING PROJECT
 

In many respects, the successes of the first project, the Sudan
~Energy Policy and Planning Project (SEPAP) led both the Mission and the 
contractor to underestimate the difficulties in implementing thefollow-on project. In addition, while the general structure 2 of2.EPH wasunderstood, thie substantive differences between the first and the second
projects were not sufficiently identified by the parties concerned.
Certain dysfunctional trends, evident during the first project, warecontinued. 
 The first project helped to launch the NEA, and sensibly did
this through a specific task, an energy assessment. In addition,
substantial, training (including overseas 
 long-term training) was

provided, By the completion of the first project, the NEA's staff had 
some experience in primary and secondary data collection and analysis. 
 A
sizable cadre of trained personnel were in the process of returning from
 overseas.
 

While the first project was essentially a data collection exercise,

the contractor had assisted NEA in 
3etting up a series of

interministerial and intersectoral committees, 
 These committees not only


:221permitted the collection and refinement of data outside of the purview of'
the Ministry 
of Energy and lines, but they provided a degree of
legitimacy and 
informal leverage which the NEA lacked formally, The
 
committees successfully helped to forge informal links between the NEAand the various sectors of the economy, at least in terms of col
 

2 2 ' baseline data needed for the' energy assessment., 
22 

The EPM Project was designed to consolidateSains made under SEPAP,.
to strengthen the NEA so that ,data collection and policy analysis could

be continued, and NEA's logitiayinereased, and to-address crafl key U>~' 22' .issues of,.relevance21 to the Sudan economy. 
 To-do 2this" the project~las to
 
assist-in therojec wer not cotne, n.r'bcuein cagdp2 completion of the National.Eeg Plan,'drawing uponbtas da ta ~ 

elabrat poic 
 are tos'adtdt 
 olc 22ioepolmtcta 
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~-an &ev uatEe~ata~ -,,In"Wadditionifydi-scduss ions'w EP' st oe h 
firstphases o'f "the projecet indicate,, in~general., a. belief' , thati the~ 
second project'was primarily a consolidation of, the gains made during the' 
first. Only the first ,COP, Dennis Monaghan, -appeared ,to 'believie that 
turning the NEA into an effective policy review body. woul'd be f~i- more 
comlexthan simply continuing in the footsteps of the first project.' 

' 

5.2. OBJECTIVES 

The objective of the NEA component of the EPH. Project was to 
solidify N4EA as an institution to analyze energy policies and conduct 
energy planning. The project intended to bring. NEA to. a. stage, of 
institutional development such that it could prepare sound 'energy plans
and policy alternatives for Sudan (USAID/Khartoum, 1982a, 'p. 3 ). The 
statement of work specified that 1NEA 'should become a respected, central 
source of energy data and that it should develop' the capability to 
provide analytical support for policy and investment decisions in the 
energy sector (USAID/Khartoum, 1983, p.].). 

The General Petroleum Corporation (GPO) was already a 
well-established institution in 1982, and the EPM Project objectives for' 
it were ,less wide-ranging, The Project intended to help the GPC (1)
develop more flexible petroleum,product allocation procedures to mitigate
the problems associated with the uncertainties in 'the, financing of 
Sudan's oil imports; (2) plan and develop its new role in petroleum
exploration; (3) improve its financial and corporate management
(USAID/Khartouw, 1982a, p.4). At the beginning of the project, the GPO 
was reported to be paying excessively high prices for its crude, and 
Mission Director Brown ordered that the GPO component of the EPH Project,
not be implemented until this situation was resolved. The GPC component
has not been funded to date with the exception of a few small activities 
conducted by the NEA contractor and a $200,000 training, activity which 
has' not been completed (afuller examination of GPO is found in Appendix 
9), 

. 

'"" 

* 

' 

'~ ~,of 

4 ' 

The project paper and the. scope of work for the NEA component stated 
the final objectives ' for that component in considerable detail, 
'(USAID/Khartoum, 1982a, pp 17419: 1982b, pp 1-10), but far less-guidance 
was offered regarding mid- term milestones, The, project paper offers a '.' 

chronology of'due dates 'for activities in the I4EA/0PC component.,'but this. 
is restricted to arrival and' departure dates of contractor personnel and' 
due dates for several reports and the national energy plan,
(USAID/Khartoum, 1982a, pp 58-59). 'There is no' prescription for 'NEA's" ' 

institutional strength and independence from' the contractor by .the time 
the mid-term' evaluation, which was origin~ally scheduled for 'January 

' 

' 

. "985. 
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5.3. 	 INPUTS
 

Manpower input:; into the 
 NEA 	 compnnl we re playined it- 128pers.;on-months, 96 in long-terFm tvechnical' si; sI;tance and 	 32 in short term. 
Fo F try- e i ,,h pe r no n ­ n this; o f I oi cs1m!,t t4, 'iI I i ca 1 I; .;I I .e we F(
s;clleshII ,Cl frI te ci iif ol partv, 1t) W Pi-r.y/!, ' 5rsnimll plamri.,i , a l 18fm( 	 t1t . , inxsti '5 , pl i i ,i i i I c,i] l 	i i 'HeI (;t1(; Ollipolls lit Wm ; to
he altliill ;t les , i, loli1 in;*- ,I III t ri}lii C ai] i;;C l ,llil 
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t
pl 

'isii ,I s l' iil I , i if at NEA nosiills ' 1 s', t his ( I i( t'(liipcsnsl'.CC (GIWls i 	 srtln" ;.s ; i '.ii,il' technica, t'mi s :'t'a sI5.dot tll, (';I);( 1on'mt C 

Ij i 1 i tli iil li iIli n1 f-tl t ;,stid 	 an ia Ii t hou ,-

Ciiii 	 l i . 1t 1 s,1 ' w(-rfFt s 'II tl$ ',,/ 6 t oni ri;d ors NFA 	 aidUS$. 	 3.4 tho , !or . . Th entir'eissitGP(: i t tuidgpl waiC ii (orv'i )ii
X h, t witi I Ith N'IA tomhponent had UJ-$19 thost'anid Lit fo p iigt 	 exchilq-gc

atd 	UJ$98.6( ticss ,a.iNtini ;II' .i; 'lC!Pab I e ,1 suatrinimhizFs,:, these iIluts. 

'ABLE 5.1
 

ORIGINALLY PLANNED INPUTS 
 FOR 	 THE NEA AND GPC 

Ii-t! ts*"; 
_ 	 FM Ct tinomp :t 

NEA (1PC 

Technical A."s i< ( rsoi _ !orth.i , 
10)W'-	 termn 

96 0S r,t-tm 2 2_2
 
o'ta l 128 22
 

"lriti O kli e I.<;n(Il [118 

F"oFei' exc'htangpe 418. 1 
NJf V'I rd'66,3-

ToLa I 684 .4 

Comiiiodi ties (t:housand US$) 

____ N EA ____7 ApC( 

ForeI 	 gn CII' Fore 	I Cri1'1 
Echat 	 n U 1s_risI TotEl Exc_'gr . _d Tot,[." 

159.0 906 251.6 53.4 00 534 

Source: (USAID/Khartoum, 19 8 2a, 
pp 24-2/) 
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Foreign exchange funding for the NEA/GPC component was originally 
budgeted at US$3,041.9 thousand, matched by CO5 local funding equivalent
 
to US$2,910.8 thousand at an exchange rete of US$1.00 = LS 0.90, for a 
total budget of US$ 5,952.7 (USAID/Khartoum, 1982a, p.30). Project 
Agreement 	 Amendment No. 2, of December 5, 1983, increased the USAID 
foreign exchange contribution to US$3,714.4 thousand and the GOS local 
currency funding to the equivalent of US$7,566.8 thousand. These figures 
do not include project evaluation and contingency funds. Project 
evaluation budgeting remained the same, but the original contingency 
budget of 10% for each funding source changed to a 12% contingency for 
the foreign exchange component and a 5.51, contingency for the COS 
component. PToject Agieement Amendment No. 3 added US$1.3 million to 
finance foreign exchange and local currency costs, but without an 
assignment between the NEA/GPC and NEC components. Project Agreement 
Amendment No. 4 added another US$1.1 million, again without specifying 
NEA/GPC or NEC des'inations. Project Agreement Amendment No. 6, 
August 12, 19P6, added another US$300 thousand to EPM. 

5.4. CURRENT STATUS OF OUTPUTS 

This section relies on the enumeration of project outputs specified 
in the project paper (USAID/Khartoum, 1982, pp 17-19) and the description 
of contract responsibilities specified in the NEA statement of work 
(USAID/Khartoum, 1983, pp 2-10). 

Each output from the proje :t paper or the scope of work (they are 
the same in all but task 12) is described, and NEA and EPM activities 
under that task are discussed and evaluated to the extent the evaluation 
team was able to make j udgements. We also reviewed and evaluated the 
contractor's performance of responsibilities in each task, as specified 
by the scope of work. These are relatively dctailed evaluations of EPM 
and NEA performances; we draw more general evaluations of contractor 
performance in Section 5.5. 

5.4.1. 	 Adop2_tion of; an Orde rly 'I'ransi t ion to New Organization 
St ruc turl-e, 

E/DI, the contractor for long-term assistance to NEA, was charged 
with assisting NEA to prepare and issue written job description for NEA 
employees. This explicit structuring of jobs within NEA was to have been 
accomplished during the first year of the project. Examination of early 
work plans and progress reports (Monaghan, 1.984; EPM, July 1984, p. 6) 
indicates that efforts on this task early in the project focused on (1) 
evaluating the er i erc e , performance and training of inlividual 
employees, wi th anm apparent eye to career development of NEA staff 
members; (2) str'uctnural reorganization of NEA, for which it proved 
difficult to secure Ministerial agreement (e.g., EPM, l)ecember 1985, 
p. 3); and (3) development: and implementation of a sal-a'y incentive plan 
for NEA staff. E/I)I appears to hav considered the written job 
description task completed with I)audon's report on training needs, 
(Daudon, I)ecemher 1985; EPM, April 1986, p. 6), which identified the 
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training and experience required for managers 
and staff members in
 
specific sections of NEA but did not identify the tasks to be executed by

individuals holding specific positions. 
 A better example of written job

descriptions is provided in the report the Nile Waters
of Study which
 
proposed establishment of a water resource planning unit within the 
Ministry of Irrigation (U.S. Department of Interior, 1985, Appendix III). 

Tlhe EPM Project has devoted effort, with some success, to 
restructuring NEA into a more task-oriented organization, which would 
tend to focus NEA's mission. The 1)irector General, however, has felt 
more comfortable with a formal organization and a de facto working style

that: allow NEA greater latitude in the problems it can address i . e.,
hardware projects. It is possible that an early EFA effort to specify
job descripttions, rather than concentrating on identifying staff training

needs and establishing 
career development opportunities, could have 
better focused the dialogue between EPM and NEA regarding the mission and 
goal of NEA. 

5.4. 2. and Demand Planning_ and Evalua tion 
Funct ions Conso; ilated at NEA. 

These activit i-e: need not have heen generally consolidat:ed at NEA;
 
NEA simply s;hou d have 
 been condic ti ng integrated, multi-fuel, 
multi-sector, and multi -regional energy planning. NEA clearly has
 
included such activities, in 
its portfolio of activities.
 

The conLractor has tulfille( his obligations of providing short term 
training, collaborat ing in time preparat ion of analytical reports,
evaluating the effectiveness; of NEA programs , and making recommendations
 
to NEA for program modifications., It is atpparent from the project files
 
that making recomme idat onsI for NEA programln mod i ficat i ons has been a
 
sensitive issue that in area
and progress this generally lo; involved 
compromises of EPMi ideas; (EPM, May 1985, p. 3). 

5.4.3. Prepare n_'r Anal,;es and I( liLOIio 9 rs 

reni such re'po2"t-s were to have bee n prepared (urirng the course of the 
project. With reasonable interpretat;tion, there is overlap between the 
reports to be prepared under Tasks; 2 and 3. According to the grant
agreement , these were simply bereports to on "key topics of naticnal 
concern" (USAID/Khartoum, 1983, p. 3), wh ich iv quite broad. At least 
ten such report; have been prepared by NEA, s;ome in collaboration with 
EPM staff. 

fl'ho 
 ana lyt ical quality of tLhe';e reports varies icne;iderably, but tihe 
evaluation uam simply has not. been able to assess whether the re is a 
trend of improvement in quality; insufficienit time was available to make 
such a study. However, other agencies and analysts in the energy sector
 
in Sudan have found various NEA reports to be useful.
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5.4.6. 	 apaci.y for Computer-Assisted Data Processing and Analysis
 
Expanded.
 

Five NEA staff members were t:o be trained during the first two years
 
of the project in the use of microcomputers to assist analytical tasks 
and manage data, Thie c omputing equipment at: NEA was to he augmented. 

EPM has purchas;ed 3 IBM XTs (640 kb) and one Compaq Portable 286; 
one IBM PC (512 1W) was; acquired with EPM funds under an extension of the 
previous Sudan Energy Policy and P1lanning Project in early 1984. Four 
printers; were acquirvd: an NEC 3550 letter quality, and Epson 1X100 (lot 
matrix, a (un com 3014 dot matrix, arm in IBM letter qualitzy. A 
lewIett-l Packard 1470)A )-pen plot ter and several backup peripheral items 

were :i ;o acquired. The Cemicom printer arrived in September 1985, and 
broke down in I)Dci-mber 1985. For want of s;pare parts and high cost: of 
sending it.out- for l(,pa i it has 1o t: beeln us;ed since and now collects 
(ilst in tle coIIqs iterr M)o1n. Ibraiim Hss;ein, the head of NEA' s; Computer 
Unit, est i ma ; thi 1i expet n y an IBM is iln ats e 	 zan of' icrocomptlt or Sudan 
rortgqly two ya; n. The eqo iplsent ha; us;a llIy come in witi American 
voltage s;poc i ieat ions; al though Firopoan s;pser if icat ions; werqe rrequi(red, 
requlested, inld avi i lab le Part of t he p)robl el aippPlars; to have K)o(t/ 
inadeqalat e support of thei r empl oyees; in the field by E/ s)I ills;t ;ff 
Was;iington, and p= t is; aat ributable to tUe difficulty ass;ociated with 
proces ;ing wa ive !rs; to piriciiasa outs!;ide thel nited States and with lU.S. 
export licen;in g p-ocedures; for comnputor eqlipmieit. However, USAT 1) 
under:5tal(1 tit pribl m of gotting lorally s;e rviceable equ ipment antd 
makes waivers; readily ava ilable. 

EIM comnis;s;ioned a ron;ultalt m;tudy o1 NEA's information !ys;teli ill 
"1'ti.eport a , a to ,her ofJaniary 1986, UP was vry tihorough ,ji .i 

problem-1s;, iVlilm i rig s;oft.war(e-hardwarp inconp, .L:,iL Ly, faroware-hardware 
incolnpat ibility, inalequtt-e or no documentation of exis;ting s;oftware, 
spare parts5 probeiis, ahs;erie of a lmidification s;ystem, and poor 
documnt at i 01 of data bases;, aIong Ot thers (Arnold, ] 86 L Some of 
Arnold's; reomndat ions; hiavo been, cor are being, implemented. ibrahim 
Hlusse in cuirvntly is; dev(loping a file index system to allow timers to 
fi id dat a f i ls; on t le hard (Iim;ks (Ibrahim Htussein, interview, 
January 29, 1981; ElM, Decemiiber 1986, p. 9). 

ElM h is;off ereid several s;oftwarp, cours;es for NEA staff, and Ibrahin 
Hluss;ein lis; of f pvd s;ix comnpiit ing arid s;oftwa r courses; for NEA staff as 
well as; to othier (OS agencies;. Currently, s;ome 80 of NEA staff could be 
called us; rs;ers of tle comp tr faci I ity, and there are definite conigestion 
problems. lie current E/) I cont ractor has; s;hi t tLedi ts; technical 
ass;s;is;t;ince away f roml a pl;aliti g emsphias;is; aiid toward deve lopinrg NEA'; 
caplacit y as; an llitIfo1sat iorll it ;t i t 1rtion (Ifavid Plut h, interview 

ehriuiaiy 1, 198/). Tlis; can be expected to Ilarther inlcrease; the (ldeiand 
for access;'; t comput er fac i l i ties;. 'ip o have ordered 4t o cii cuittact ors; 
more IBM XT:;, 4 priters;, and periphera l eu piment 0 s;trengtihen NEA's 
Inlormation lproces;i;Ing capabi lities; (E'M, Decerriber 1(O, 1986, pp 4-5). 
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NEA's management of its Comp n Unt ned atheni~tqnII1t 
acuca support element' for 'all 'the analytic~.6tinits 'f NEA, but.'its 

staff is poorly paid, and their skills and experience may be lost to 1NEA,,
That staff appears to work the longest hours of any unit at NEA, members 
often working till after 5 P.M. (the usual work day is over at 2 P.M.). 

K. - - It appears to be an uphill struggle, but EPH has not developed......smoothly operating maintenance and+ spare parts systems for the 
EP-purchased computer equipment. Government import restrictions havecomplicated the accomplishment of that component of this task. 

Additionally, we found no evidence that 
information search and retrieval system 
called for in the work statement. 

EPM has established an 
from American data bases 

on-line 
as was 

5.4.7. Develop a Plan for Regional Energy Allocation. + .. . 

This activity was interrupted by the evacuation of 1986, but the EPH 
contractor is now requesting Mission approval for short-term technical 
assistance on this task, See E/DI, October 1986, p. 10, and E/DI, March 
31, 1986, p. 10. 

5.4.8. "Energy Pricing and Regulations in Accordance with National 
Development Priorities Implemented" (USAID/Khartoum, 1982a, 
p. 18). 

The actual descriptions of thisproject paper (USAID/Khartoum, 1982a, task, as they appear in both thep. 18) and the statement of work 

(USAID/Khartoum, 1983,
prices in Sudan and for 

pp 6-7), call
recommendations 

for 
to 

analysis of current energy
rationalize them rather than 

for implementation of the recommended policies. Implementation is out of 
NEA's hands. This study was to have been completed during the first two 
years of the project. 

Such a study appears not to have been completed, although a number 
of pricing-related activities have been undertaken. tNA has devoted 
considerable effort to assembling price data and trying to insure their 
reliability. This is a big task in itself, and the analysis of prices 
cannot be undertaken without a large enough body 'of reliable price data,
either cross-section or time series, For a short time in the first half 
of 1985, GPO was supplying petroleum price data tot A, from which NEA
constructed economic (as apposed to financial) cost data, GPC stopped 
furnishing the data in June 1985, tA has directed another effort at 
collecting time series charcoal price data for Khartoum. They have so
far assembled an annual time series of charcoal prices in Khartoum (in 
current Sudanese pounds) from establishment (charcoal distributor) 
records. A report has not yet been published. 

C 

In the remaining two years ,of the project, NEA was to conduct 
"biannual reviews, presumably one such review of' national; energy pricing
and regulatory policies, in order* to advise MEt4"C(USAID/Khartoum, 1982a, 
p. 18). This task has not been acc~omplished yet,... . .... ... 
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'aet~i'te'Sin-ott-th6'-pe'trao-lets-u Thedeva uat onr 
team judges that a significant opportunity was lost by failing to pursue,
industrial energy conservation, Subcontracting with HagIler-Bailly for.,a
study of conservation opportunities for NA to pursue could have proven 
very useful. Given Sudan's low energy prices now, conservation may be 
difficult, but it is too important an activity to be ignored.
 

E/D11s alternative to industrial energy conservation has boen a 
long-standing attempt to initiate an energy awareness conservation
 
program focused on four mechanisms: posters, brochures to accompany

electricity bills and benzine (gasoline) allocation coupons, a movie or
 
television clip, and an energy mascot contest (Abbas and Brown, 1985).

This project did not make the 1985/86 NEA/EPM work plan, but does appear

in the 1986/88 work plan (EPM, December 1986, pp 15-16)., The contractor
 
is currently requesting funding for an informational conservation task
 
which relies heavily on brochures. Considexing Sudan's present-literacy
 
rate and per capita income, the efficacy of this task is questionable
 
using the methods proposed,
 

5,4,11. Energy Information Needs Prioritized and Strategies.. ....,..... .... Im lemented,
 

This in an information management and library development task. An
 
energy information network was to be established. EPM w&s to provide

technical assistance in data base management and use, develop an energy

library appropriate to NEA's needs, and assist in the development of
 
software for Arabic-language data base management, and evaluate the 
performance of NEA's information program.
 

The materials in the library have been catalogued, some books and
journals have been ordered, and NRA is on a list to receiveBlackwell's 'I. 

books in-stock notices. Sudanese energy and related data bases have been 
developed with LOTUS software and as noted in Section 6, a file index 
system is under development by Ibrahim Hussain. We have seen no evidence
 
of the establishment of a formal energy information network, but N1EA has
 
numerous informal contacts for data exchange, e~g. with CFA for woodfuel
 
and forestry information, with NEC for electricity data, with RERI for
 
renewable energy information, and occasionally with OPC for petroleum 
information although the GPC contacts have been erratic.
 

EPM's advice on library development was weak. RPM ordered seven
Journals for the library in June 1984 (Dandon, June 1984), but the
 
selection of titles since that time shows little Insight into the
 
literature, especially in the areas of energy economics and economic
 
development or awareness of the wealth of current literature on ruralj
 
energy problems and national energy policy and planning in othier,

developing countries,
 

With the assistance of EPM, NRA has published seven issues of NRA
 
Energy News (now NRA Sudan Energy News), a bi. or triennial Journal which
 
publishes some short energy articles aimed at a general audience

inter'ested in timely energy information and offers some current energy 

. IIII . ,I. . . ............. III .. . . . . 
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prepared 	b-y NEAdurig: the ievacuation~ period, ~ompletelid o itsl own w;1'ith!:i:]iii
 
- wasdiffilt for them, but that they 
drived" a"good deal o pidand 

i~~e self -confiden,:e from ]the: achievement. +The susequent issue Volume~iii:,+ii 
;+
+-:.-3,No,.2, +also has been published by NEA alone. In this +particular: case,

'++; the evacuation was. a handy,, controlled experiment which tested whether. 

iEPM was in fact teaching NEA how to stand on its own institutional feet,
 
and NEA passed ,.+: 
 / i
 

54,12. 	 "Case studies 9f successful -energy-related efficiency onerating
experiences Rrepared and4-finding- documented" (USAID/Khartoum, .1982a,+. p. 19); or. (In ordere Identify 	 "OS
those statutes. 

regulations. and/or laws whigh shouald continue to exist in 
"their present form- be revised or be abolished. the NEA WWl 
review-all existing energy statutes, laws and regulations and 
study - recommendat ions- for a- unified, energy ,.'aW"(USAl/,hartoum, 1983, p. 10).,
 

" + 	 T'her _i an obvious conflict between the project paper's concept of
 
....	 the twrizfth task of the NEA component of the EPM Project and the 

stnti.;inent of work's concept of it. )No grant agreement resolves trhe 
conflict. This be moot issue, however, because :imay a 	 neither, task has 
been undertaken to date. 
 . .
 

Of these outputs, it is liklytht hePrjec wllaciee oo 
results 	 in outputs 1 (institutional transition),

444',444L 	 4.! 
-2 (consolidation of 

li'i44planning 	 •and analysis .functions at NEA), 3 ,(studies and +assessments
~preparation on a- regular basis), 6+ (data 	 base and computer capacity

• expansion), and .9,(esalsment and initiation :of policies-relatedrto --! 
f uelwood and .renewable energy),. Output 4 (annual revision oftedata. .'::i 

. base) 	shouldibe feasiblei but the revision+of plans andrassessments on a-: 

regular basis- will the politicl 	 N EA 

T " 

depend '.upon ta interest iin having 1 
. prepare such documents. Output 5 and 8 implementation of energy plans /ii

land rationalization of energy prices, are key outputs,: but realistically 
 +
 
• they cannot be achieved directly through a technical assistance project. ! 
:. NEA can develop- useful, accurate and timely analyses rof' key butissues 	 . 

cannot by itself resolve policy conflicts or :ensure the implementation of - .
 
S their own recomendations. Thel extent : of. NEA's power will be i L+ '
 

influential, not regulatory. Output 11 (information needs prioritization + ii

+."and strategy Implementation) also can be accomplished prior-to the PAcD, ).i:!. 
 :
 
'.butLthe extent to which NEA willI continue to :gather and review data st ill 
 i:ii 
"il:needs to be ildentified, The regularization of-a series of publications : i! 
:. (such :as the monthly energy prices bulletin) to a useful firsttrep;,but! i: 
-: such documents per so are useless without an outreach plan which, at i.the : :"--: 

least ensures their availability by those :in Governentl potentially:! , 
: ) r
. interes'ted in the information;. 	 " a L L+f
' 




~5.5. CUR1REkT STATUSWO NEA'AS AN"I'NSTITUTION 

TheNatona EnrgyAdministr.ao (NRA) a-rae ysauei
 
May 	1980, as the planning body of 'the Ministry of Energy and Mining, 
"NEA 	hac: erl r:$:ponsibiliieso:: -)wscetdbsaue
 

0 assessment and development of energy resources;
0 conducting demand and supply studies,
0formulation of energy, conservation and demand, management


policies (studies of programs);,

0 formulation of national policy issued to develop renewable 

energies;

0 build up a national energy information system to serve the 

policy and decision makers, energy sector and related
 
institutions;
 

0 carrying out national and regional energy planning;
 
o 	 identifying feasible energy projects and present them for 

financing; and 
0 	 work with the institutions in the energy and energy-using

sectors" (NEA/CFA, Forestry Sector Review Report, p. 7).
 

At its founding, N"A inherited the official organizational structure
 
and 	 job descriptions of the moribund Petroleum General Administration. 
It was apparently easier to transfer this framework despite its

inappropriateness, than to undertake the lengthy process of getting 

4 

approval of a new organizational structure. Many of the original staff 
t0
~ -i' i[i 	 Ii[ >!
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,

to NEA for limited periods of time, with their? '1 
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was 
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an ongoing

'4 ' ' 4'.QI4.-ji process
.-7-"t?'', ,hil''!

of 
U~i'"'-Il4recruitment, training and departure. which graduallyI R '!iIIT T T O '4SO.": .. built up NRA's'"'4"' 

present staff over its seven years of existence.
 

Today NEA has a staff of about 161 workers, grouped as follows:
 

44 '" 

Professional 
orua l Number 

77 
': of n oa Percentage 

48 
"4. 4oiy-isud:; 4 v~o4,eewbe4i ' 

Administrative 46 28 
Laborers 38 24 
Total 161 100 

Of the. 77 professional staff, only 45 were actually physically 
working at NEA at the time of the evaluation, Tho rest are absent on ' long-term or short-term training programs or are on leave. There has
been an increase in staff of 14 in the last two years, and four senior. 
NEA professionals are scheduled to return fromr overseas training and 
assume positions as section chiefs in the next year or so, Although NRA
is authorized, to increase its professional staff to 100, it is not 
seeking to' hire any new staff at present.. Of its present staffcomplement, most are either engineers or have' science degrees (chemistry,
physics, agriculture, forestry, ae.) and many now have received at least '>'' 
some training in energy planning, energy resource assesstuents or energy 
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ealutins-'-tecnoogy The iiuibei. of, economists at' NEA is small,numbering fewer than five, and of 'these only, two appoar. to- be adequately
trained. A December~1985 report on training needs by Marc~Daudon
estimates that 46% of NEA's staff are engineers, 43% have degrees. in the
sciences and only 11% are economists (Daudon, 1985, p.,15. 

The majority of NEA's professional staff are located in its threedivisions, conducting energy-'related activities, As shown 	in the attached.
organization chart Figure 5.1, NEA's newly adopted organization isdivided into four major sections. The majority of the energy-related'professional staff is in the Planning Division and the InformationSystems and Studies Division totaling some 32, In the Techno-Economic
Studies Division, NEA has about 23 employees, mainly working on actual
engineering or field projects involving renewable energy technologies and
 energy conservation. An additional 19 personnel, under the Financial and
Administrative Affairs Division, are handling budgeting, logistical and 
personnel services.
 

In evaluation of NEA's status as an institution, we concentrated our
attention on interviewing the staff of the Planning Division and the.Information Systems and Studies Division 	 which are jointly responsible
for the policy and planning activities being carried out by NEA. A list

of those interviewed at NEA is attached as Appendix 2.
 

Although NEA's staff is, on balance, relatively young and
inexperienced, they appear to have reached a stage in their professional

development where they can begin to produce results effectively if.given
sufficient 
 incentives, support and managerial direction,. Several
concisely prepared policy review documenti have been prepared by. NEAstaff, and there is evidence that NRA may be more capable of analyzing
and preparing such reports without contractor assistance than they were.
before the EPM project started, However, for a variety of reasons, NEA seems to be underperforming as an institutin gie4t vial tf 
resources and mandate, 
 tingieisaalbesaf
 

In common with many other Sudanese government agencies, NRA, is 
constrained by the. low salaries it is able to pay its staff. .Moreover,
 

saaylvl 
at NZA are even lower than those at government corporations
suc asGPCandNECor research institutes such as RRI Thus,th 
. 

salaries NRA pays are lass than those required to attract and retain thebest qualified individuals, Despite this, the training opportunities,K 	 access to computers, and an incentive pay system appear to have addressed4
at least partially this issue during the EPH project. 
 The real 	question

.ishow NEA will maintain its Institutional growth and momentum after- the
 
project ends. 
 There is evidence that NEA isalready lofingYell-tralnead

staff to 	 other Sudanese institutions while lass walltrained capableorIndividuals 

.and. 
remain. 	 Correctio'n will require creative disciplined... 

laeshpb NEA's top manhgers, along with assuranc~llof'GOS::uppor't . 

technicians,1<ibrarians and English. language secretaries ara alsoLi highdemand in Khartoum and will leave NRA', over',time. unless compensation
issues are addressed, 

.. 
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There is also evidence that the work of NEA may be hampered by lack 
of, adequate' secretarial services and the limited f inancial resources
available by the GOS. The low pay scales of secretaries and the high
demand for' English language secretaries limits the produictive work by N'EA
 

K'clerical 
 staff. While the EPM project is training secretaries in 
computerized word processing which ishaving an immediate impact on NEA's
 
outputs, this training renders these individuals more marketable and they
are likely. to move on to higher paying jobs unless ?4EA is able to 
increase their compensation in tandem with their skill levels. -Work onNEA's goals is also hindered by shortages of funds for computer paper,
xerox machine supplies, benzine (gasoline), publications and other
 
necessary expenses required to maintain the institution.
 

21 

NEA has exhibited a pattern of managerial leadership which while
innovative and talented, appears to have been unable. to respond
adequately to ZIEA's inherent structural deficiencies. Despite what 
appears to be consistent attention paid by flEA's managers and the EPH
project to issues of management, personnel evaluation, work organization
and planning, and organizational structure, flEA still has not been able 
to effectively implement a smoothly functioning system. Whether this is 
attributable primarily to the growing pains to be expected of any new and
evolving institution, managerial limitations, or to some intermingling of 
cultural and bureaucratic factors endemic in Sudanese organization isnot 
clear, , :, .i : , ¢# 7! + : + ','% % = Y "+:/ L L +' ' : ; '<7, " [L +': ) . V - + + ! ' L > --+ + '< 7 ';/: / "0 " ; /, " 2--L+ ; 
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One of the clear weaknesses at flEA is the absence of experienced
mid-level managers. With the exception of several individuals in the
Techno-Economic Studies Division, most current section chiefs have only
limited managerial ex~perience or are vacant and the acting chiefs are 
more junior still, This undoubtedly affects both the quality of workperformed at flEA as well as-flEA's effectiveness in dealing with policy...
issues affecting the agendas of other agencies, The need for a few
seasoned managers or section chiefs of stature is.an organizational
deficiency which flEA will not be able to overcome quickly. 
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Another issue affecting flEA's effectiveness has been its 
organizational structure. In 1982, under the SEPAP project, a functional. 
style of organization was adopted. Later, during .the process of 
preparing the National Energy Plan a series of committees andsubcommittees was organized to which flEA served as staff. In January
1986, flEA adopted a temporary structure of action groups at EPM's 
suggestion,~ More recently flEA informally has 'adopted the now..
organization illustrated earlier and first proposed in September 1985,4
with the help of 'the technical assistance contractor, a process which is..
still being.formally approved by the 008 Civil Service and Organizations 

.. 

. 

Department, -Ina sense, its changing organizational structure over timne....'reflects flEA's search for a concrete Identity' and an operational style'.
which can overcome, some of the bureaucratic inefficiencies inherent In 
COS organizations. 

-

One of the advantages, of NSAs present institutional character has.bean Its ability to respond flexibly to the changing demands placed upon, 
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it',during, it .,hrt .iistory. In4 this respect NEA seems; toj have 
~'"functioned, mo t effectiey ,when it,had .a: clear 'objective 4n sight and 

, 

:,j
Swhere 	then technical asslistance coittrac tor was. able-,o join~fo'rces with it 

'~", in the accomplishment, of the obj ective .(L, '- the Nat ionlEeg>-
Assessment in 1982-1983; and,National Energy Plan in,.1984-195.trn

the EPH 'or post-SEP'AP phase of USAID 'assistance, 985)_muhofDurigs 
institutoVnl,,,mometumn and' purpos appears to. have dissipated been4or 
redireected, some of it attributable, -in Ipart to 'external ev its'but also 
in some m~easure' due to NA1 s inability to, articulate a clear agenda for 

-.- itself in the national energy policy arena, This issue isdiscussed at
 
greater length in a subsequent section of this chapterwhich evaluates. 
the policy imipact of NEA. To what degree the new NEA work plan completed

in December 1986 will help rectify this situation could not be~deteriuined

by the 	 evaluation team since it was not typed completely in English and 
has not received the approval of the Minister yet.
 

The present Director General of NRA, Dr. Abdel Rabman Shulli,
despite his admirable efforts to engage NRA fully in national energy
policy-making, seems to- be redirecting much of NRA's institutional 
attention away fr:om- energy policy and planning issues into applied
research and demonstration projects' involving renewable energy
technologies funded principally by other donors. This split i.n NEA's 
attention between planning and projects', while justifiable under NRA's
mandate, appears to have had several drawbacks. It duplicates the 
applied 'research being carried out by the- Renewable Energy ResearchInstitute (RERI) a unit of the National Council for Research. It also 
diverts, attention from NRA's' primary mission of energy policy and 
planning. While an examination of a selected number of these projects
indicates that in general they are well-designed and potentially,
informative, from a research perspective, the evaluation team questions
their location within NRA given the existence of RERI, This beems to be
 
an unnecessary duplication of effort, In addition, several, of the 
engineers interviewed in the Techno-Economic Studies Division who are 
working on renewable energy technology (RET) projects expremsed the 
desire' to be working on policy and planning activities, whichr they
consider the primary' responsibility of NEA. 

Dr. Shulli' has also expressed his plans to develop a Renewable 
~ ~... 	 Energy Promotion 'Center -within the NEA organization designed' to help
4 	 commercialize renewable energy technologies (RETs),, While this appears

to be an admirable, goal, 'economuicanalyis of.,available RE'Ts in Sudkan 
­

done under the Sudan Renewable Energy Project (SREP) a~s -'well as the 
experiences 'iwith.RETs,'in~ other -ideveoping.,countriesa, -'and <resource 'si':. 

4~ availabilities, doe not support the notion that.RETtc.will'eas gai
 
'i-:wide -acceptance despite their -apoarsd :n a11yI Excperience wit 

'X, 


~eimilar 
has illustrated: the -4ifficulties, of; prmoin.rapid, RET adoption,> even~J $~~j­

s dissemination centers in other LDCa.iiI ldin& 4orocco, iindJorani' 

~>;where applications.,with good ieconomic potential '-exist (is solar

domestic water heaters and :iechanical wAdndmila),~ The evaluation team2
 
feels str~ongly, that NEA sahould conf ine its role'~in RETs to policy issues
 
rather tha applied R&D and that cerciliato offorts should be a 

jon eponsiblty o RIX and prvt nrernus NEA appears to 

4 '-4<' 

ki, 
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begavtti in 'the direction of donor-'funded .RET activities rathe~
than applying; careful analysis to such issues~ as. the ,likely contribution 
of'IRETs tornational energy balances. Such analyses would' likely reveal 

' 

~that with the exception of fuelwood/charcoal 'and expandIed ,utilization of 
agricultural residues, RETs are u'nikely to~make ~a major" contribuition to 
national energy supplies in the short or medium, term,'QWe aret concerned 
that'these activities constitute a drain on the-organization's~resourcesf

"'and we question whether NEA can effectively carry 'out both spheres of 
activity simultaneously, even with generous donor support, 

To explain this possible shift to RET activities it is'necessaryto

examine NEA's experience with energy policy,~ Clearly, the electricity
and petroleum distribution systems dominate the energy sector of Sudan, 

"high
Despite the proportion of Sudan's energy' balance met by

fuelwood/charcoal,. the commercial, energy commodities critically affect 

* the direction and of' Sudan's economic growth. Forpace variety ofa 
reasons, NEA' has not been able to realize its intended role as a major 
actor in formulation and resolution of critical energy sector policy 
issues. 

-~ 

From its inception, NEA was planned to review policy options ar'Coss 
sectors. Since it was not possible to provide NEA with the degree of 
formal oversight and control which would permit it to enforce changes in
 
policy, its power was largely informal and depended critically upon
reliance on the influence of the Minister' of Energy and Mining to support

NEA; professional respect for NEA staff from peers in other ministries;
 
and the perceived quality, timeliness and objectivity of outputs.
 

* . During the preparation of the National Energy 'Assessment and the 
.NEANational Energy Plan, galvanized the formation of' a series of 

interministerial and intersectoral committees. These committees not only
permitted the collection and refinement of data outside the preview of 

' MEM, but they pr~ovided a degree of legitimacy and informal leverage which
 
'NEA lacked formally,
 

However, the results of these' major building blocks of NEA
 
>"''legitimacy were not well received. Then-Minister Dr, Sharif El Tuhami 

failed to act on the National Energy Plan, 'despite the fact that it 
represented a good beginning for national energy planning~,' The.
 
transitional government showed little interest in the Plan (published in
 
January 1985) after the fall of the Nimieri governme~nt,! Th ln 's

fact attacked 'soon after committees 'were formed-by NEK4TinDedemberl985~ 
to update the plan. The lHinister attacked the plan in Februry,1986:au,
dominated by foreinarsand foreign comnpanies interested inprofit-.making 
an exliain fetieyedn E' attempts .to update the plan, A~'" 

Irnialy the IZslamic opposition :party recently cr'itliied the ., 

present~governme~nt for not, iniplemeting the National ,Eneargy Plan, and as V 

,,asultit re isnw anbigudtd NEA is 190o' playing aV key role 
on, the HMH Maagement)Comi~ttee 'and ~2Director GenealJSh$ulli of~ tNA has 

benappointed by, the Minister of Finane jandEconomic Planninigtoha 

''.'A~K.X_'~ 
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wthe technical committee planning all budget expenditures for the Four ~ ? 
~ Year Economic Salvation Plan presently'under preparation.
 

There is also evidence than NEA's research and analysis activities 
as well as itsi advocacy on particular energy policy issues has produced 

­

some results to date, NEA's work on the petroleum~ allocation system
under the SEPAP project exposed questionable practices i~n petroleum,
procurement which were utilized by the government 'in~reforming~ OPCInew 
and indirectly supported USAID to establish the CIP-funded petroleum~

~2;i facility, NEA's analysis also played a role in cancelling a GPC proposed
bitumen plant addition to the Port Sudan refinery through a study that7
identified problems the plan would impose on NEC's fuel supply for its power plants. 
 GPC also asked NEA to undertake a study of agricultural'
energy use which has just been completed. NEA conducted a joint study
with NEC on the transportation needs associated with thermal generation
expansion and the role of SNR, NEA participated in the recent World
Bank-led Forestry Sector Review 'and will likely have a funded role
concerning fuelwood/charcoal utilization policy issues in the actual 
project. NEA has provided some energy conservation auditing services to
industry and plans seminars in March 1987. for the cement industry which 
is a major industrial energy consumer.
 

NEA was approached by a group of farmers from the Gezira scheme who
complained about the high electricity rates they were being forced to 

i; 

pay. ;Subsequent study by NEA helped to establish a time-of-day pricing
system whereby farmers were able to irrigate crops at night at lowerV rates. 
 NEA's staff also provided information; to~ the EPHf'contractor
preparing the NEC tariff study. NEA sponsored an energy conference in>
March 1986 which provided input into the subsequent National, Economic
Conference. These examples are indicative of the range of policy issues
 
with which NEA has grappled. Ac. the time of writing they were organizing
 
a task force, which Dr. Shulli will chair, on the effect of impending low.
 
water in the Spring of 1987 on power output of the Roseires Dam. and on
the rest of the nation's energy economy. Participants on the task force

include NEC, GPC, the Ministry oi Agriculture, the Ministry of.

Irrigation, SNR, the Transport Ministry, and the Ministry of Finance,
 

-Another- - problem faced by NEAin attempting to carry out its energy

policy planning mission is the short-term -crisis orientation of much 008

planning. -One can argue that long-.term planning in a~lwurwhcSua

-has not been able to afford and that despite its atepsoecuane 
-long-term 
 andiintersectoral energy planning in Sudan, NEAe eofforts were
displaced by this orientationi toward reactivecrii management., In part
to respond to this -problem, NE ha st up, asuisntwicio
call'to the Miniottr for pca studies, iand diisuntia ocr 
continuous studies on pricing and allpeation issues.,.-

However, in the final analys is, the efforts, of NAin the energy
4L.. ~-- -policy ar~ena has had very' imited,, impaots,:for three principal~ reasons.~, ~1W:;iirst, the level of e'(4onomi ndI?inanoeial analysis by NZAsta.ff is4 weak,'W


i-~There is a' strong~ need for' hiring more comupetent senior ecoomists and
 
~rece iving training 'in fundamentals of project 1analysis techniquds and
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investment planning/feasibility studies. Until NEA achieves competence 
in these areas it is arguable whether they will have th stat re or 
technical qualifications to engage well-armed'in high-level energy 1policy 
debates. Second, the influence of NEA is 'Critically dependent on, the 
yeceptivityofther'r aNEC 
also others such as the Ministry of Agriculture, CFA pandlthe Ministry of 
Irrigation's Division of Dams) to sharing critical planning data with NEA 
and welcoming and supporting a coordinative and independent analytic role 
for -NEA. The reality is that, not surprisingly, the present corpc'cate
planning groups at NEC, CPC, and other key ministries appear unwilling to 
yield more than a small portion of their strategic planning and project
planning functions to NEA, even in the interests of coordinated national 

' 

* --

-. *--

economic and energy policies. In addition to resistance caused by
bureaucratic inertia there is legitimate-concern that NEA still lacks the 
competence and experience to play a major contributing role in anything 
but data compilation, analysis and 
policy-making is ultimately political, 

summaries, 
and many of 

Finally, much 
tha key decisions 

of 
in 

energy policy involve sensitive issues such as price subsidies, donor 
assistance, political constituencies and political/economic stability. 

--. 

...... Therefore NEA's 
; forces and realities 

activities 
which are 

are constrained by 
generally unyielding 

larger 
to even 

political 
the best 

-. : economic analysis. In their respective spheres of influence, GPC and NEC 

S 

-
. 

appear paramount and it would only be through the actions of an activist 
Minister of Energy and Mining that NEA could begin to achieve real policy 

•influence, even if the other facets of its technical competence, 
maturity, and institutional development are assured, 

In conclusion, the intended role of EPM to promote the development 
of NEA into a central policy player in the energy sector has not been 
fully realized. Much of this is largely due to the gradual nature of 
institutional development. It was unrealistic tc 
organization to achieve full institutional maturity 
influence over a four-to-six year time period. NEA 

expect a new 
and political 

faced the, dual 
challenge of - simultaneously building itself as an institution (through 
staff recruitment and training) and actually carrying out its 
organizational objectives during a complex historical period
characterized by a series of radical political shifts which the energy
sector, given its importance to the national economy, could hardly be 
expected to transcend. 

the 
In many respects, the opportunity for NEA to assert its influence in

policy arena is better now than at any. time since SEPAP ended, The 
I1 

new Minister of Energy and Minitg is receptive to a larger NEA role,
provided it proves its competence through preparation of informed rather 

-than anecdotal analyses. There is also evidenue that the GOS. considers 
energy to be among its top priorities and that a continuing interest in 
coordination on intersectoral aspects of energy exists, which NEA could 
exploit., However, to do so effectively, NEA will have to meet the power 
centers as a pee. , .. .. ... 
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extensive, including damage to the goodwill and trust between USAID
 
senior management and the contractor. In addition, these errors provided
 
another signal that project, as opposed to policy and planning,
 
activities were not necessarily inappropriate for the NEA. Most of the
 
errors which occurred between February, 1985 and October, 1985 were 
understandable errors of judgment. We believe that USAID and the
 
contrac:or's home office are primarily responsible for the resultant 
damage to the project, through ineffective or minimal oversight during 
this se:n;itive perio( 

In term<s of tle contractor's visibility, prior to October 1985, over 
20 peopl directly involved in implementing the project were on E/Dl's 
direct payrol l. Buildiig signs; directed visitors to the E/DI office, 
rather than to the EI'M Project Of fice, and there was a clear and palpalle 
gul f between EPM staff amrd t hose NEA staff fi; .;c ed under the E/DI 
contract on the one hand, and other NEA staff, In fact, during the 
preparat on of the iniit il SOW for tis eva-iluation at the end of 1985, 
the relat ioi<;iip between tie conit ractor 1and the NEA had been one of the 

ngi items
most trobli i, ,o1f conc rln to the Mission. The project team now in 
place 1h<e'rve; ui; derahiblo praise. They have lowered the vis;ibility of 
E/l) I Vi 5-;a-vi'; 1t01 til PM arnid NLA aind have emillhi;ize( t i me ofipnjirovement 
organi.Sat iolia I A'i 1I m1(t procedures; rather thin colicreto oltlpUt;s In 
additioi , at leas;it six E/I)I s;ta ff have been let go, in part due to NEA's 
taking on product iion of the NEA S laill Energy News;. 

"Te co-tIiactor of tihe NEA porti on of the Et'M Project has fulfilled a 
reasonable proport ion of the tasks; enimerated for them in the statement 
of work (USAII)/Kaliirt. 0iin, 19l b). . Chort-t ( rm tecliical ass istance has not 
been provided to the extLt called for, but this is att riiiutable largely 
to the local (r r'i'll Vand secuiri't y probilems; 

Tle locrall (ur lelncy prol)m in is partIy E/I)I'<s own creatOll, ut onily 

I)nII i s la early
that thli pecifd(hudgpet_ was iniadequlate to accomplish the task specified 
by the co-itlrac t ind llreqiestei all itrease . Most early project files are 
missilg from IJSAID records , 

pa r tI y. Ilie I i rs t (11i e I of pa r-t Y, Moitiagli, , deci ded ve ry 

bt it appears that while Monaghan;'s proposed 
revi sions were riot given oftici al approval by IJSAID, neitler were they 
clearly di.sapproved, and to get the project off. the ground, he began 
spellding at exactly tlie rate his revi:sed plani called for. Eventually
 
USAID rat if i ed tie lari,,r budget , but not bfore the local currency 
problem grew to seriouis proport ioils; aind calsid major irritation at USA|I).
The local (lirre iily tl-oh 1(1,1 left a ]iasLing, tritflavorail)1e imipre ss ion of the 
NEA comlOlent of tihe EPM, liut. i t s real selriouisless appears to have been 
blown out if pl-opjlrt ion. Of thel wo rel iat ed local curency problems 
overspeundli ng li Init lonlley it (llsaii s;u iiug 111i1(d on to si;upport NEA rather 
than rest ii t in,lntust xj res direct or t ­|11li( e:m iit it to contrc uporl)o ­

lhe rout raii or appeai; to hav lii ii arge,bly just ified i tilie end. USA II) 
eventta i lraIy riasd t lie gr t o thin- level Monagliain requiel ,d, an1 (1ly 
al)out one,-ninth of t lie, t riml und1ixpedlir tures were evelitia] ly di sal ! owed 

spllpoI rat ha;i; NFEA t lie r hI ( foract or support . USAII) cialle(d that the 
conlrtactor did not. provide proper not1ification of tHe approachin<, noney 
pr1oblem, but Plth di rected ISAII)' s attention to eight such rioti fI catLions 



between' May 14,. 1985 and September 25, 1985 .(Pluth, October 1985), The
 
contractor, however, 1bears responsibility for 1not either forestallingthis problem or resolving it 1wuch earlier, while_<USAID 1-:T srepniiiyc~e 
 account of contractor expenditures
earlier and for what appears to have been a rather legalistic attitude
 ~ toward the problem rather than offering supportive assistance to help a
contractor solve a problem and successfully execute a-project.
 

A major contributor to the overspending was the failure of the EPMvehicles to arrive within two years of the beginning of the project As

noted above, vehicle 
 purchase was, quite explicitly, USAID's
responsibility; USAID failed to process the PIO/C for twosome years.

*Nonetheless, we have been unable to document whether the contractor
regularly pestered USAID about these early in the project, 
E/DI's large

local staff also contributed to the early exhaustion of trust funds.
USAID has criticized E/DI for their staff size; E/DI has defended its* local staff size 
but has recently begun reducing it. We think that the
initial staffing was 
excessive although we understand E/DI's frustration
 
at being unable to encourage or cajole NEA to produce in line with their
 
expectations.
 

A final contributor to the local currency problem appears to have
been NEA's failure 
 to present satisfactory documentation of local
 
currency requests to 
either USAID or the Ministry of Finance and Economic

Planning, whose approval was also necessary. See Daudon's memo to Moeen

of NEA, with copies to 
"all managers and the Director General," urging

NEAtomore promptly submit required paperwork to USAID and the Ministry,
warning that, otherwise, the project 
 could be seriously compromised
(Daudon, February 1985). Once again, both E/DI and USAID share

responsibility for letting this problem at NEA cause such major problems.

An alternative perspective is that in an institution-building project,

tolerating delays caused by counterpart learning may better accomplish

the project tasks than having the U.S. contractor do the work itself.

However, if this approach 
to an institution-building project is 
to
 
succeed, the Mission must remain supportive and be prepared for some
 
roughness of execution.
 

The local currency problem led to de facto USAIDa freeze on EPH
spending, as EP budgets were not approved and the local currencyfunds
 
were exhausted, 
 To retain staff and keep the project going the 
contractors delayed EPM staff salary payments, borrowed paper and benzine
 
(gasoline), took LS 25 thousand out of the E/DI fee, and used around LS
10 thousand in personal funds, Short term technical assistance was, -of
 
course, brought to a halt,
 

In addition to the local currency problem, there have been problems
;associated with the choice of E/DI long-term expatriate staff,
11 
The first 

chief of party had taken early retirement from an executive position at
 
Exxon. He was experienced, vigorous, knowledgeable about energy and the
petroleum sector in particular, and had definite ideas. However,apparentlys aw the Minister of Energy and Mining as more naturally his

he 

counterpart than was Director General A andthe of tr to shift the 
{ !7 114 : " ; : ; / L;; !i i ) f"t : '.L ].:'7 - '7 Ij t s- ;]<: 7 ,: 

11'4.; 



50 	 , ,, 

focus of the project to the Ministry and hasten the elimination of NE s> 
~ Kan instituti~on rather than attempt to build it as an: institution as the 7 

_rQj et~c1dfor_ MonaghanJn 194. eiu.-i'gemn rs 
be te e chief of party and NEA and hi seffectiveness wasserously

7,compromis d (see, e.g,, El Gizouli, 1984 for acritial discussion of,

Monaghan' s attitude). The disagreements precipitated several visits by

E/DI Washington staff to assess the problem, and eventually the first
 
chief of party was removed, in February 1985. E/DI Washington

management had been searching forK a replacement- chief of party~ since 

-September 1984 (E/DI n.d.), and the resident adviso, Marc Daudon, 
filled i~n as acting chief of party from April through September 1985,
with some short-term assistance from Paul Cough from E/DI Washington who 
had formerly served as SEPAP's assistant field manager and later its 

,-	 field manager (chief of party). Daudon worked reasonably well with both
 
NEA management and USAID Mission administration, but, did not have the 15
 
years' experience called for the chief of party in the statement of work.
 

The current chief of party, David Pluth, arrived in October 1985, 
shortly after Daudon left the project. Pluth was preceded by several 
weeks by Dr. Mir Heydari, a mining engineer and mineral economist. Pluth K 
had some fifteen years' experience in the management of scientific and 
mineral exploration activities, including an array of short-term 
developing country mineral exploration experience, He had recently
completed a master's thesis on energy use and economic development in. 
northern Ghana, which included a short assignment in the field in Ghana 
supported by CIDA. 

E/Df's Washington management may be criticized in retrospect for the 
choice of a person' with Monaghan's senior executive credentials on the 
grounds that a person with that background probably would be dissatisfied 
with the working conditions to be found at NEA. On the other hand, the 
statement of work called for "experience at a senior administrative' 

level" (USAID/Khartoum, 1983, p. 18), , In addition, the project as 
originally planned included a major component involving the GPC, for 
'which Monaghan's background' was well-suited, Why E/DI sent Monaghan t 

ichn wgien isios indefinite postponement of the CPC activities,
Sudan,theh given
Mission's
whiw s hwll-now tothem at the time, is not clear,
 

At any rate, the attempted redirection of~the ins titution-building
project by the first chief of party loft the acting chief of party,
Daudon, both behind schedule in project implementation and with political
fences -to mend 'with his NEA counterparts. When Pluth arrived, he was,
immediately faced with the local currency problem and what he found to be 
a hostile attitude toward the project in USAID/Khartoum, Two months 
later, the American security situation prompted the Mission to halt. the 
entry of all short-term consultants, which, following the local currency.
problems, effectively eliminated local training by short-term expatriate

technical assistance, and NEA support from other E/DI employees and' 
consultants, Between December 1985, and the actual evacuation in-early4
April 1986, the political uncertainty led Pluth to, give more, weightAn ,
the project to short-term tanks than long-tr ns Considering the 
circumstances ~-problems with the first chief of party, Athe local 



]])c u r r e nc y r b e s p erson n e i s c n i u t , P o i' 	 iaen e r a n yn5 n :'
ei!!/Ii -- t!-he
vacuatio posi bliy 
 most remarkabl sec fth otrco' 
.,-,.:.... siI ubstant ive ---­pe rformancee-is -that --anyth ing-was -dr#-d s 

! "iitatd number of planning-and policy-related studis hass upgradedi]=":'];:ii]::[ 
..: the information management and computer capabilities of EA has jawboned 
- with NEA regarding its organization, .mission and management; andha 
• 	 helped: NEA ,increase its visibility with assistance .in establishing .E
 

Sudan Energy News,­

~~~Two more abstract issues of contractor performance which, again, ". 

point to contributing causes external to the contractor warrant 
examination. The first involves a matter of vision, and the secor.d is an 
 •}) !
 
issue of cultural interface in implementation. 
The 	project, as designed, :...!!i
involved an array of diverse tasks, some of which dealt r
specifically with
energy and some with internal organization and operationa and the I 

. i
 
ii !!
 

consequent execution of the energy-specific topics has produced a. .:
relatively disjointed attack on Sudan's energy problems. 
There have been i/
 
some assessments of regional energy resources and demands, some work with 
 . .. !
 more efficient charcoal stoves, some: efforts-at energy data assembly,.

some prospective conservation information work, et.,all called for by 
 :}i

the statement of work, but; there is little coordination among :these to

solve one. or .two major, overarching problems.- The ::National Energy Plan. 
 .. .i)Q
illustrates these symptoms well. The section onenry rolmsqut 
tin formatPionnmanahemeinto adcompiter chapsabilewN
properly leads off the Plan, but. the problem is simply 'conceived as "1...
asd awned
 consumers 
in the Sudan have suffered as the 'supply of energy has not met 	

I::
 
..


their needs and wants. This shortage has disrupted the lives of most: 
p, nrgy News
ua lng, an c m l t
 
eooy.... As 
 a result ofsotgs diverse cars and lriswaste
 

hours quun
oinver o1ezn n gasoil .,.. (NEA, 1985a, p,l). !.Thetoerco ntributi h causesietenalgu rotractsso 	 :}conception of Sudan's energy problem, toa he 	 rn twhich NEA has been est'ablished to: :i :;'iltry to help resolve, never comes into ifocus as a two-or.three-sentence-... i. :./ 	 .. :
S 	 statementplace of of the .problem that could .guiLde p.riorities-.Wh1at appears inl.a clear conception of an admittedly multifacetedprablem is ad
 

seie ofproblems and lsymptoms, mino r and major, all o n a ro u gh p a r 
with
 
one another ,- . - : .. .. 
 " - • .,. , :, .,
 
illuminating to consider possible explanaions. Theprbjeect aser ioc
: :i"' Thecontractor has 	 ttsenot offered such conceptualization,: and ... .............
 

"' rpresentedof3"'1-./!integration,one aorvery andmajr,ctraoverarchin probems 	 : -solve ,0 two scattered! ::]:-i "I:i i'arrayd of 'taskstheand offeredionTheNatona-EnrgyPla!in the waya al, bs a little 	 or ,:."-::ontractrcpdehsuderaesng ,-. " specitfic asks in ea s patement of work 
 Recomposlng thestaemen of work
 

fi£rst chief of ,party's :attempt, to" redefi•nearly disastrousA nitror 	 ne ithe t>ask :on the scene was':reasonably can bea mexpcted to attemp 
to

eed teA statement ofiworkas it is, presSing that 
hestabisipa


Tw ore abstc fis agentc inoth case wSAIDKhargain.
 

Energy Officer was heavily occpied wlth aaintion 	 and th
of theqNEC component of the EPH, which seleiwaa tops hask and i

mtraiisgand experience as an engin er whur him w
ev dmaao 	 ken
 

te sitaitemt o workin butithere 
isk sttle soonatin ao eingnthese
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natiou t e 
 p . ofifd'andal'.an
H valuheble
countryid ntpare it-nto oerl ,hilevel ga nce indeveloping 

: : The second conceptual problem, 'involves methods of............. 
cultural problems encountered ininstitution into a non-Western introducing an essenrtially Western :social milieu. The current E/Di
contractors have been very t o o h h el 
 puiac insdevelo
 

sensitiveinstitution-building,Sudanese as opposed to output-producing, and have been lvery
to cultural interpretation of therr actionsntil . :i
 

German-trained Sudanesea with a .degree in engineeringPh.Dl, who acted as a cultural liaison between EPH andpNA in additionto
and a sociology ".! 

S performing technical assignments,ieoffered advice onhow the expatriates' actions and procedures werebeint
Thir EPM -staff member occasionally +:i.:i 

•perceived,, although the EiDI contractors made •their own; decisions onhow
to proceed. The iderof closer cultural integration withhe counterpar .: 

agency is a yet •we have. reservat~ions about the"status and costs•: iiiof his employmentl
good, His qualificationssome were not directly relevant toth.Theimp on co NEa's work. The 
!

skills he brought could have
 

cu hrl pobms eo ntere i, his was higher than that of
ba iand asalary 


any other Sudanese national employed by tepojc. W see little 
staff, e.g., in providing Impres social molie Tr scirr en e
 
analysis techniques Other projects in Sudan. and in other developin
 

tive cultura liaison. Additionally, the creation of uch a postion on
the E/DI staff created another 
layer between the contractor seniorn
 

aency plisggoodetseohaver sevation aout theine anyt
oe 
 ttus

G . Overall, the contractor's technical performance in spite ofthe
 
projects many extenuating clircumstances did no meeti normaladditio
expectations fo technical assistance 
 Eontracts of this te Ati the

anyoteSuanesl-ie 
natonaemployed bThe pojentts eneeittleo•' ........ x•peri
ervidneatet genera level E s :previous corporate emad en in energytoa ......
isespeiaie eiperti wadeveror ce
avall 


.:!i:'p:llanningoreably,wasonenever "effectively .transferred iorhof reaonswh
th E/DI wassele islledd ase wihnNA ojectigeh w 

peceivd asslstanc econtractors t similarolnn in the
for NA was 

opedecessorSEPAPiproject and itsu wo rldw ideg e
xo wienceith aoninal
eatim culul line Addiinallyate cupretonrof such asitono 

thfie /insc asic reates ecntactorl sitafead,nothelyeribtng
of,the lessons earned.by E/D in previous were tly nrelea to
 

ountr portntel and of its proposed shokt hterm ua
consught nvt
 

aunderlni the need for rechansms nto thatnrov d oping
ensure ther 


counriese we ha sered hv noa eucsessi te Tf
duind the fojsc a 
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attempts .by'E/DI to, transferF'the experience gained by its senior staffv~a~'
through'F other ,coprable.national energy planning projects to ether its 
 2~
 

"Fr~"~'F'"" countryprojc-a-tf-o-rNA 
-~--'-

Within the range of activities, called for' by, E/DI'Fs Wtechnical
assistance contract, 

'NF

technical performance varied consiclorably~ ForF''' 
<N example, the work with the computing facility -was good, 'while. support of energy pricing analysis, library development," and energy conservation was 

' 

weak. Key policy areas such as energy pricing and fuelwood" supply and 
use were not consistently emphasized by the contractor'in'its annual work
plans or in'actual project performance, Without~actually performing
analyses for NEA, we believe E/DI's staff could have done considerably 
more to shape or redirect NEA's activities. E/DI's analytical support of,
such an admittedly sensitive but,'vital topic as- energy pricing was
restricted to supplying a computerized accounting 'device simply.which

added up components of specific fuel prices. NEA was weak in economic
analysis in general, and E/DI did little to help to alleviate this 
deficiency.
 

The contractor did not exhibit strong qualifications in the areas of

LDC management consulting and energy conservation but chose not to,subcontract for assistance from other firms 'with excellence in these 
fields, Consequently, the field staff's efforts to asuist NEA's
reorganization and work reorientation were not notably successful, and 
energy conservation was neglected nearly altogether, At a 
minimum, E/DI
should have made NEA aware *of case studies of successful energy­
efficiency and* energy conservation applications in other developingcountries, but we found no evidencethat thise was done,
 

The near non-performance of the project prior' to Fall 1985 (progress

reports were not made from March 1984 'to April 1985)~was, attributable to

selection of personnel unsuited to producing an acceptable work plan and
 

'Fexecuting 
 it,as well as to inadequate technical oversight and direction
 
~on 
the part of the home office to ensure that E/DI's contract obligations

were, being fulfilled,'
 

On the brighter side, since Fall 1985, the contractorps employees in

'the field have done a good job, especially considering the limitation of
 

""FF' the use of short-term consultants, the disruptive political circums~tance,
in Sudan, the limited support offered 'by USAID/Khartoun; and "the limits,; 
of the home'office support provided by E/DZI. a 

5.7. TRAINING 

FFF 

The training component of the EPfl project called for,65%'of the ' F~~' 

training, budget~ or, US$684,400. ,to be. allocated'. to _NRA :and.. GPO 
'F~"' '~:(USAID/Khartoum, 1982a,' 'pp 23 and 26).; Of this"totallU$414OO was in 

' 

Foregnxchngeand US$266,300 in'CIololcurrency funds was provided.
The t'rai'ring component of EPt4 'ves principally' focussed' on U.$, and SudaNn~'F 
short-term training and to a lesser extent th'ird-country - horttrm~' F'"""'"training. Only US$51,400 F' 

was available for N24 pm iof U-*9A'long-toarm''N 

"'i' 
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training under EPM dir:ectly. Theproject paper anti pated that NEA and

QPC 	trainingj "will ar es :r, te 

S 	 planning, and managii.18 " '(USAID/Khardoum, 1982a, p, 25). There was also. 
to be close coordination between NEA and GPC in selection of trainingA 
courses and trainees,. . 

The project paper assumed that the short-term training " . willuse Sudanese training facilities and instructors, wherever appropriate"l 
(USAID/Khartoum, 
 1982a). In addition, the technical assistance
 
contractor 	

. 

to various types of inconnect.ionwllwas requireder'atvte provide 	 training 

connec with their activities. There was also US$45,000 provided for
English language training at the American Language Center in Khartoum.
 

This analysis will distinguish between NEA and GPC training and its
institutional context, EPM and non-EPM USAID-funded training, short-termand long-term training, and contractor- and non-contractor-provided 

training, 
 The section concludes with some general observations on the
 
EPM training activities for N.A/.PC.
 

NEA's institutional development of its training activities appears
to have been halting at best during the 
early stages of the EPM project,
A letter from COP Dennis Monaghan to Jay Carter dated December 26, 1984 
states, "we are developing a comprehensive training and manpower

development program that we will present 
to you in the first quarter of1985., Thus, nearly a year elapsed before any NEA training programrelated to the EPM training, or other types of non-EPH training wasprepared, other than a sketchy outline of NA's career development levels
 

with attendant training requirements
April 5, 1984. 	 submitted by E/DI to USAID onThis pattern continued into 1985, apparently due to 
.... inaction on the part of NEA, since Paul Cough, in a letter to Jay Carter 

on February 3, 1985 requesting approval for an NEA short course 
trainee, 
states, "Given limited funds USAID,has available for . . . training . ..the 	 NEA has yet to establish its priorities in light -of available 
rsuc and discuss these with USAID.1" -

In a letter to Dr. Shulli approving the short course training in 
question, Jay Carter stated on February 21, 1985, "It would appear tha agreat deal of training is being provided to this pripant, and the 

>4- Mission looks forward to receipt of your overall training program which.we trust will demonstrate how this additional training.. 
. . will further 

the overall objectives of NS'." 

In aSeptember 14, 1985 letter to Richard Macken (then Acting EPH 
Project Officer) from Marc Daudon, E/DI's Acting CO, states, "This fall
E/D1 plans to prepare with NSA a complete budget to use the funds 
available for training in the EPM project, This should 'clarify any
questions about use these funds resulting Inthe of 	 a.consensus, with

USAID, NRA and EPM." Subsequently, the now E/Ifl COP in a memno to
Jay Carter~ dated November 7, 1985 titled "NSA~Training Requirement,"
states, 1"5/D1 has recently completed a, training report for NEA. This 
report outlines the objectives of a training program, NRA training needs,.>.
 

http:managii.18
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economics,. business' administration (MBA degrees), or public policy~would~? 

CoPrvde raii Ls a~more problematic issue' eas '' %
tec)cnora0 sitne~o nearcyusfof 	the' restriction on short-term tehia sisac o eal l fl~6 and the controversy surrounding~h' rgn 1 fIQP h 

originallypaned in-ountr training to be provided byr R/DI has not all 
materialized, To their credit, however, a significant number 'of training'.,
activities were carried ;out by the short-~term conisultants. who, were, 

-' available to NEA through the EPM* project, In the absence, f,. formal 
training course materials we are unable to fully evaluate the efficacy or 
usefulness of these efforts. Some documentation of the computer training 
course offered by Gregoire Genot and the management course offered by Mir 
Heydart were available, but in general we relied on interviews with NEA~ 
staff to evaluate the usefulness of the training provided.~
 

In general, NEA staff expressed frsrto that morastraining was 
not provided by E/DII Several individuals wished that more trai'ning in 

7' economic analysis had been offered, The most successful~7training ~<,
activity has been the training on the use of NRA's computers, 7 provide,: 

' 

initially by Gregoire Genot but maintained on a continuing basis by Mir 7 ><
tfeydari and now institutionalized by Ibrahim Hussein of NRA's computer
unit and his assistants. This training has reached nearly all of NRA's
professional staff by the time of this evaluation and had even been 

7 

offered to non-NRA staff including the Director General of GPC. 
 i 

In conclusion, it appears that not all of the initially planned
training activities for NEA were realized as planned. To some extent the
 
non-EPM(, long-term, USAID-funded training appears not to have been as 
useful to NRA as originally intended, Several returned. graduates

expressed their reservations about the academic programs of which 7they
had been a part and' implied that the training received was not 
particularly useful to their work at NEA. Other-graduates have returned 
to NRA and performed well, Whether a better performance record for NRA 
training could have been' achieved through earlier attention to this 
important objective by both NEA and E/DV is not clear. Moreover, the,
inability of the contractor to galvanize NRA into, providing a viable 

7'..training 
 plan until nearly two years into the project undoubtedly limited 
the amount of' potential training whicoh could have been initiated with PH 
funds, A final unanswerable question is how BPH could have trained more 
"of NEA's relatively small staff than, it did, given the prior, and 

7on-going, long-term, overseas 'CETP activities, 7and4 still maintaina
 
viable organization capable of underthking its proposed work'plan,
 

Although the project paper envisioned some training activities for 
7 PC personnel funded by EPM, the postpon ment' of the OPC~portion 7of the 'K' 

"project rendsred this moributid, Inamein, on, Decemberp30 l984, JaY "''1i$It 
<7' 777 Carter discussed wiLth OPCIN Directo, forAdminstration'the 'activation of '~~~~" 

O traiiLng under EPM, An inability, by, CPO to' contribute,',any flnds

7777Ptoard training expenses -of their 'employees, in compliance, with a' 1~982;777777
 
77 COS77~Act suspendinig government sponsored trainin~g,, dala adi matters~ '77'' 



furhe,,However, on June 23,',1985, GPO empi 
 esbegan Egihlnug
7 f=-trig poyees ngsEMa
 

in~a series of meetingsl in late 1985,~Mission Director Brown agreed~
 
to use EPH funds to provide $200,000Oworth of trainin~g to GPC employees'.

Letters to USI frmlCo eebr3adDcme 5 985 provid''dlists of candidates for long- andl short-term trainng.' Two candidates ..for master's degrees ,in petroleum geology were Iidentified in a: I/dated February 24, 1986. 
 However they were not permittedto leave since
their training would not be completed before the PACD. 1At the time of 
this evaluation, a cut-back of CETP long-term training funds nd the 
from leaving Sudan, despite the fact that they have fimacceptances andhave had all of their prerequisites satisfied since March 1986. .USAID
should see if it is possible to devise1 a creative solution to this.
problem regardless of whether RPM is extended,
 

To date, GPC has had 4 short-term overseas training activities under
EPM, out of aplan for 7 to 8 activities. In the period between 198Oan~d
1984, 4 GPC staff received long-term training in the United States, and
16 GPC staff received short-term training. It should be noted, 2in
 
support of additional GPO training, that under the CTP project a series

of exceptionally well-organized training, courses have, been 

. 

.. offered,covering, such topics as applied petroleum exploration and production
technology and managing a national oil enterprise, . . ., ., 

5.8. EQUIPMN ILULMiDITY PURCHASES 
 . 

Commodities were, not a major portion of the RPM project, only 
-. US$618,OOO were allocated in foreign exchange and CIP funds..Of thistotal, 42% (US$257,6OO) was intended for NRA and 9%(US$53,4OO) for GPO,

The priticipal purchases were to. be three vehicles for flEA, with. adequate.. 
.--­ provision for maiitenance and fuels, audio-visual equipment and related,training materials, and microcomputers with associated . peripheral.

equipment and software packages for both NEA and GPC, Due .to the 
pre-contract award postponement none of the planned commodities have been 
supplied to GPC, Thus, this section will review ,the NEA portion of the' 

Il 

project, 

As discussed earlier, procurement of the three project vehicles was1.~,the responsibility of USAIDJ. Bcaus of nearly two years', delay in ther 
procurement process by USAID/Khartouju,.project vehicles were not receiveduntil, the evacuation period onSprin1986 and this, were not physically 
reeiedby -E/Dl,'and NEA unil'coe 2, 96 A's Ia'direct 

II I consequence, E/D was forced to spend approximately LS 300 per day for -.vehicle rentals for the first two and one-half. years of the pr'oject,
Thim extraordinary large cumulative excpenditure,'while not planned for in 

thelrgia budget,.pushed g/DI's lclcree 

I1. 

sg u' infcnl
 ~ '~ and rfletea Po s of: proje tudsor.,ncy lpifeuigo feprct,
7;;\for i which th otatrcannot be, held rosponsible, It is also woth 

noin that 1a vehiol lo dt lAb the USAID !otorpool (an *arlierL 



' NIN 

model Jeep Wagoneer)', remained at N4SA rat the -t-±meofthe-,valuation.---NEFA-Z-'--­
nolonger,-.ss it- bec-aus6" of','its 1igh1'-b6eniie rconsumpio~n and- th'' 

~ eiee1 'u ihu sces.~j~.unavailability',of spare parts., They have tre eetdy7t aeUAV
 

Welim~hi v-~ehce
of wh~uitoutsuces
 

ton bee
Wppiaes of aui'vsual equipment. originally. called for
softare o aebe purchased,. the microcomputers, peripherals :andsofwar purchased 'and installed at N~EA .'have been.' perhaps the_- moststriking commodity. success associated with the EPI4 project. ~A total of,four. 
IBMI personal comiputers have ' been .'acquired- along'j'with two 
IBM-c'ompatible CQompaq personal 'computers (one' of the 
CQompaqj computers is
currently 'being repaired in the United States). 'The 

.,4 

computer hardware,

related peripherals, and support ,items such as backup' batteries and>
computer'software purchased for the project, are shown in thek attachied~
Tables 5.2- and 5. 3, There also have been purchases of photocopier
machines for NEA.
 

IComputerization of started the
NEA under SEPAP project which

provided an Ohio~ Scientific, an Osborne portable, and two Hyperion
portables between 1982 and 1983. 

" 

These obsolete pieces of equipment are
 
no longer in use, The evaluation of SEPAP indicated that ,the contractor
 
had not prepared an evaluation of computer requirements, and that" the.Vcomputers purchased under~~ th rjc were purchased arbitrarily without'' 
regard to NEA needs (A.D. Little, 1984, p.69), The report supported the
decision to purchase; an IBM4 PC (actually paid for by? EPM funds). and
recommended that the EPH project consider enhancement of the NEA comlputer A
 
center a high priority activity.
 

Despite the apparent success of the computer equipment purchases,
there still have been problems, Soon after he arrived in June 1l984, 

-NEA's
Ibrahim Husseim, Computer Unit Supervisor, noted 'th~at
 
E/DI-specified 'computer equipment had ,not 
been .properly mat~ched ,or

procured to meet either Sudanese voltage -. requirements or~ computer

maintenance availability, He made NEA's management aware of the problem
-

and prepared a written report for E/DI indicating. NE's- specifications
for desired eqipet.----particularly requested additional Epson and 
NEC printers rather than IBMs because of the greater difficulty of having
IBM printers maintained in Khartonum. (Epsons appear to be more'reliable,
in Sudan than IBMs, regardless of spare parts,)" Previously one Epson and
two NEC printers had been procured by EPM,: N1EA wished to'1procure certain 
types of, equipment based on a com~bined' set of selection' criterion that 

- . 

'included; technicalprformanco, reliability, a~nd maintainability in Sudan~(particularly related to,,the ease'of1 finding s'pare parts), Their desires-~-
,;j~could n'ot,.bo completely accommodatled becauise of E/DI_'s concern that _USIDKW. 

-~ 

funds~ 60ul& not be used 'to&acquire non-U.S. 7origin 'equipment withou.t 'a-'
souceori.in waiver, 

IBetween March 4and1 September 1985,, NEA:. received ~3 "XBM/XT! s,'a~nIBwheprinter,' a Genicom pr1,iter and a~Compaq, printer,* The Genc 
py~
rinter worked for'4only three months before' nlfuntoig is no longer

inus, n has niot been reopaired, Parii Anl,'an E/DI Consutantw~ho 'conducted an 1.8.day evaluation of NEMA' database Mandgement systems 

I' '~ ~ . "Ilv'~ " I 

http:souceori.in
http:n'ot,.bo
http:nolonger,-.ss


Table 5.2: Computer Equipment at NEA 

Microcomputer Source A jIireu -Financed By VAlue pmorv Diskette Hard Disc Power Needs Status Support 

Chio Scientific 
onborne 

Hpericn Portable 
'perirn Ftable 

'a'-"USAlide 
ism .2c tued with PC) 

I 
IM V:e ,us'd with Il 

04 Video (used u;th II) 
7?MFAQ Portable 

2 
1?. Video kused with 110 

USA 
USA 
USA 
USA 

USA 
USA 

USA 
USA 
USA 

USA 
USA 

112 SV '- P;ISAID 
:102 SA-USAID 

"A01 

SAIO 

,(,'
,Vi2.3A-30A 

IA. Fi'JXAI0 
1: -

IYP'USAD 

m19,5 tMi/,S)ID 
085 KMP. USAID 
1Q85 MPptuSAID 

1985 EM1P/USAIL 
1985 FMP/USAID 

6K 

2ThN 

25026K 

640K 

640K 

256K 

640K 

2 

1 

1 

I 

1 

x 264K 

x 26'wK 

x 264K 

x 264K 

x 264K 

x 264K 

lOMR 

lOMB 

lOMB 

10MB 

22nV-i.. 7A- I150W 

22)V-',.75A- 20W 
220V 4.75A-15OW 

129V-2.OOA-20OW 
MA W 

1'XV-:.2'A-',W 
12,V 0.9,A I(OSW 

I 2- .. 2CA- 0.W 
1 JV-C.<5A-1 C0 
I20-0.oACA-C0W 

120V-4.20A-40W 
I20V--C0.SA-I00 W 

Obsolete 
Obsolete 

Not Working 
"rider Repair 

Operational 
Operational 

Operational 
Opprational 

Operational 
Operational 

t Working 

Operational 
Operational 

in USA 

No 
No 

No 
No 

Yes 

Yes 
Yes 

Yes 
's 
Maybe 

Yes 
Yes 

FF ,kIr (Mo 023) 

FS !t t ri (( 100)IF eF:''er (-3TVPA 2-en) 
' , Fr >7Ar 2-pen) 
is, 1-0 Vo:oe!rinter (516) 

F:AC.K"F FA.7'2"EKESF~ 

USA 

USA 
USA 
USA 

USA 

'982 

l99 41Q84 
1985 

1985 

EPM,'JSAID 

EPM/USAID
EPM/USAID 
EPM/USAID 
EPM'USAID 

120V-2.CCA ,00W 

120V-1.O0A-100W 
115V-2.50A-250W 
120V-O.30A-25W 

120/220V-11-A 
120V-O.8A-.1.IVA 

Not Working 

Operational
Not Working 
Operational 
Irregularly Working 
No Instructions 

Part 

Part
Part 
No 
No 

No 

o 

0 

'a '3:c ,IItage Stabilizer 

r!e.wnAu ft 'rner 
Stepd. m Au , for,qer2 

V eUSA 

V,>tae SaSb: i ing1 

Tra-. f rer 

OTHER EuIP-F.E.T 

USA 

USA 

USA 

USA 

1983 EPM/USAID 

1983 EPM/USAID 

183 PM/USAID 

1984 EPM/USAID 

1983-85 EPM/USAID 

220V-InA-2YVA 
0 -1 A " 

220V-5A- K\A 

0 -I 0WN 

1000W 

200W each 

Operational 

Operational 

t or i go 

Operational 

Partially Operational 

Yes 

Yes 

? 

No 

Freidricb Air Conditioner 
200V-15A-290OW Operational Yes 
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Table 5.3 Computer Software at NEA 

SOFTWARE COMPUTER USE 

Disc Operating System IBM COMPAQ System 

LOTUS 1-2-3 
LOTUS 1-2-3 
LOTUS 1-2-3 Release 2 
LOTUS Report Writer 

HtYPERION 
IBM COMPAQ 
IBM COMPAQ 
IBM COMPAQ 

Spreadsheet 
Spreadsheet 
Spreadsheet 
Report Writer 

STATIPIAN HIYPERION Statistics 
STATPAC IIYPERION Statistics 

EXECJVISION 
CIIARTMAN II 

IBM COMPAQ 
IBM COMPAQ 

Graphics 
Graphics 

OPTIMIZER IBM COMPAQ Linear 

programming 

BASIC - Interpretive IBM COMPAQ HYPERION Language 

I)BASE II IBM COMPAQ OSBORNE Data Base 
DBASE 
AIAI)IN 

III 
DB 

IBM COMPAQ 
IYPER I ON 

Data Base 
Data Base 

VOI.SWRITER 
EASYWRITER 
WORD)STAR 
MUI,TJMATE 
ARABSTAR 
WOR) PIlUS 
TYPING TUTOR 
IN:SCRIBE 
IN :TOUCII 

IBM COnImAQ 
IBM COMPAQ 
IBM COMPAQ 
IBM COMPAQ 
IBM COMPAQ 
IBM COMPAQ 
IBM COMPAQ 
IIYI'ERION 
IIYPER I ON 

Word Processing 
Word Processing 
Word Process i ng 
Word Processing 
Word Processing 
Dictionary 
Typing Aid 
Text Editor 
Communi cat ions 

PFS : V"ILE IBM COMPAQ Fi1 ing, 

EEDO Energy Economics 
of Design Options 

(World Bank) 
IBM COMPAQ Analysis 

manual 
- no 

ENERSTAT IBM Model - not used 



4 

:.compute equipet seilypitrta ttcices' ihdyes 

o
'::.ver;maintenance of their,equipment.:,'It would .be advisablecfor NEA obeal
 

"oncise
''He c::: and well-organized report, while :presenting a godoeve
 
:th e
of : status: and: utilization fof iiEPM acquir'ed computer equimnas 

.:vpresents a number of: serious issuies :which do not seem,to e benrsovda 
the ime of the ievaluation -team' s visit, example,. :iohautostati .Fo•r nol provis ofdevices, or backup streamer tape equipment ha been .
made. We understand that anoadditonal procurement offurIBMXT's i bin 

progress, (2 with Minichrome screens for word processing), !ialthougi-NEA(I 
.. ..requested IBM/AT's,. specificationsonlyphas received quotesfor on US. standardhz iequipment:i2 Vag60 "suitable to Sudan, but E/DI 220. VThe were and:-50 :; 

44'4hz• equpment. 
The evaluation team thinks thata waiver to allow purchases.of44
 
IBM equipment through IBM Europe mayo u
be the most expeditious .wayofresolving


S this problem, .p.t.tThere is also a critical need for acquiri streamer
.


tape to provide backup data storage for NEA's hard disc storage.
 

~~Arnold'sutil"zation and longevityreport: recommends a •series of steps to, improveThese recommendations include: train a hardwareNEA staff . . 

.., memberrandin basic equipment repair; establish maintenance and repair schedulesialternatives for each piece ofequipment; purchaseonly for tat be be
 
repaired locally and are compatible with lower power specifications; elimiate
 

cannot supported; (e~gi:, k3:scrNEes similar
identical, dot manuals printers 3 letter: quality printers);!.i 
equipmentproguressn,that(2Thconiciomebe. locally otr purchasewrproclaessing),htougunits deieNEA 
acquire shp matrix and identicalfor allaequipment; humidify printer aocaies;riand
The 22
rquestedn buts specifaficatMiionwre folic ond 50mpuhe equipment
 

insal atistatic take (Arnold, 1986, p.11.) tadevices." some Sh.cnwedgesthese recommendations will time to enact However, shedoesn o 
sdistinguish which actions ae the iresponsibilit s f tNEA and which t atare 

tapetto provide.ba.ku
data storage for N..s.hard discnstorage

.: responsibility of E/DI during the balance: of the EpM project. 
. !i: :i
 

the 
 n the vfew-of th evaluation team, while the Nea, computer unit is a 
-,...:"critical, par of the ,organization which! hasdn uht hhu::performance and ofi NA it ne-ed prdmorale employees, still considerabe
 

improvement particularly in light of prcuemtofl wii in
additiona 


Stese 
 ecommteedtiondilltaies m thimwie toanatimp ever ser doent
installatio in"Sudan e th relatived or.to ifeof tBd 120 Vn 
Sud aeseienvronmonTaluations tikul 
appear ivbe tvalulble t r qire
thM reuipment tag h IB..uop a themost expdiio wyofesolvirgas be 
ticosmpter hardwarewil el instcrialed fo aectingamignico t ienr 
inclAdingod suppt f asies of s...tp.oimpdo harwr
power are n 


huilizication, antig1 devi n ioe
hes rec nlhasdeatrain a Arovde
 

and altertisco reachapiece of equi t; pur onlnt thevaat in
 

http:provide.ba.ku


rconditions, .,are still likely 
 t 	 degrade equipmentp rformanc rapdly,especially given NEAs relatively, high utilizatin atrates present, The
iss!sondha should , consider developing policy -'ona 	firm projet computer
Sacquisitions,.: similar 
to 	one in effect in Egypt, to secure:Ionger operating'. <lives for USAID!.procured equipment,, We ~lso urge thatIE/DI attemnpt to rectify,~as many a iblof -.and-. inci .thehardwrt 

.consultation with ena Computer of terminationof projecththeUnit ore the 

Packaged software also has been acquired with project funds, Among theproblems identified by Arnold with software of NEA include: software thatdoes not operate on current equipment (g. o STATPLAN and STATPA); installedsoftware that has notbeen analyzed to determine its usefulness; software used
inappropriately (e.g., storing massive 
 amounts of within
data Lotus
 
spreadsheets with no documntation) ; and lack of complete documentation withall software. She points out that knowledge of new software is limited at NEAand that software has been copied in an attempt to expose NEA to potentially 
more useful systems. h owever, she concludes that on balance the lack of
manuals and 	 nature some the
incomplete of 
 of 
 copied programs rendered them
less than useful to NEA, A number of recommendations are made by Arnold
 
regarding software which do 
not 	 seem to have been implemented by E/DI or NEAto date,
 

Arnold's report also provides an evaluation of other important 
areas
related to NEA's 
information system. These include data considerations,
 
users, documentation, and personnel and training. While these areas are notdirectly related to the equipment purchases per 	se, they do shed cons iderable 
light on the institutionalization of computer services 
at 	NEA and the many rsystems; problems which that process faces, For example, she notes thatalthough a principal mission of 	NEA is energy data acquisition in a central 
repository for analysis and tracking, "this does not happen" (Arnold, 1986,p.9). She concludes that this is due to limited data collection, no qualitycontrol of data, no appreciation of data needs or historical data and limited
cooperation and reciprocal reporting between agencies. 
 The 	result within NEA
is "no definition of baseline data; 
no formal identification of data sources;
 
no scheduleof data collection; no organizational commitments 
todatasharing;.
and 	reluctance by NEA staff to pursue data collection" (Arnold, 1986, p. 11).
She identifies significant problems encountered with data storage, includinglack~of data sharing due to problems endemic to Me', problems of physicalsecurity of data, and data retrieval, NEC made at least one ,immuediate
modification inuse of software at Arnold's suggestion to eliminate one source
of data security vulnerability by creating A regular and secure back-up system 
for 	data files, She concludes 
 "the greatest danger is of data destruction
through ignorance and negligence.,., &hta that took much effort to amsumble." 
(Arnold, 1986, p. 13).------- ------

-- -

From current utilization records maintained at 
, 	

thts Computer Unit~andmade- available to the evaluation team, it Is obvious that the computer 
I--	

capability installed at ?4EA through P' funds is consistently used, AlthoughI' 	

thero are no automated logging-on or password, procedures, the manual log
records are well-kept and regularly analyzed, Fifty-seven. percent of,avalalehours -of use. during 1986 were utilized (3082 hours out 	of an annual. 

S total of 5382), No information on rates of equipment downtime was available 



-- 

-- 
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 ' 

but i t appears that performance of the IBMcomputers and atleast oneC 
have been excellent, in ,contrast with the" dif ficulties experienced with- ' L'des 	 a bprinters. h rs p e''r 

S'According 	 to NeA's computeri utilization figures,. the Computerio Un it 
_____ 	 accounted.-lor_24%.fsaekUsg---Ti- igr..myb: oehtmsedn-s­

the Computer Unit's four staff members provide consderable asslstance' toj 7i 
other NeA staff in helping with accomplishment of computerized work. Themnext 
largest user isthe Projects Group, which used nearly 17% (also accounting
for 1600% of their reserved time). Information used 5,72%, E/PI2.29% (10,85%
of reserved time); the National Energy Plan used 1.73%; evening users (after 2 
PM1 closing time) 1.06%; biomass 0,98%; marketing .61%; and conservation .06%.
 
The analysis also provides a breakdown of work by type andby group, showing
 
that database storage and training are the two largest system usages in the
 
aggregate, 	followed, by data analysis and word processing. This shows a gross

misallocation of computer use to projects, which are largely outside the
 
mission of 	NEA in the first place. o o n de i g tm
 

thre Analytically, the computing system has been misused. In addition to
 
teusurpation of time by the projects, the data that have been assembled have
 

been used to answer micro questions, They have not been used to create macro

databases 	 useful for national planning purposes, as was originally intended., 
The intellectually easier task has been settled for. 

To date, nearly all NEA professional 	 been provided a.a
oowithstaff have 
basic computer orientation and training course oriented to NEA's software 
provided by E/DI Gregoire Genot of E/DI received high marks for his 
implementation of the six-month Information Project I started in March-April
1985. 
 This consultancy also began work 
on
currently being continued. 	 an index filing system which i
The Computer Unit now continues to give the coursee 
on its own, not only to NRA staff but to other interested ministries. To',

date, basic training has been provided to individuals from GPC, the Geological<
 

-Resourcesand Mineral 	 Department of MEM (GMRD), Census Department, Customs 
Department, Ministry of Labor, Ministry of Commerce and several components of
 
the University of Khartoum.------ -------------


At present, E/DI's 1986/1988 work plan calls for initiating an j

Information Projecot IIbeginning in June 1987, which will include a four week,
 

-computer 	 analysis course for six NRA utaff, training of 6 NEA staff, in~ 
improved data collection systems, 'and training of 4 NRA staff-in energy survey

design and' primary data collection,, They also propose a hardware acquisition>

task which includes procurement of the 4 additional IBM-XTs, 3 EPSON printers,'

1 IBM wheelprinter, 1 20-MB streamer tape, 2 buffers, and 3 VPS backup4
batteries. It also calls for a review of photocopier specifications, and­

- acquisition of'a high quality reproduction machine by August 30, 1987. A
Apart­
of this 'task -calls -for 2'weeks of an -office machin~e environment consultant to,
advise NRA on "specifications and conditions in preparing the new sites for­
computers anid photocopiers." - - ­ - <'. 

The opinion of this evaluation team' is that the computer acquisition
and training activities conducted at NRA under RPM represent the most-Positive 

--­

tangible project output. However, inorder to ensure that USAID's investments 

1' 4 



in equipment hardware and software4 are fly tlzd h ak set out ~by 4<
~E/'DIin .:ts;1986/1988 work ''plan. concerning.'information systems (Tasks1,-111.2, and 1.,3): need 'to'be considered the highest, priority work rem~aing for>j!KK
~E/DIJ 

There is also a need, in the team's opinion, for additional technicalassistance to NEA's Computer Unit, the form of additional ,training~ inmaintenance and repair (including provision of complete manuals and selected
spare parts and enhancement boards), and a
preliminary specification of likely
future institutional needs so that continuity can be established by NEA inhaving its Computer Unit expanded, updated, and properly maintained over time.
There is also a, need to develop and implement a system maintenance plan, Onepossibility is to bill users of the system in order to establish a fund toprocure needed maintenance and spare parts, Since the Computer Unit is ashared institutional resource, would usefulit be for other donor-assistedprojects to contribute user fees (possibly in hard currencies), which would~help sustain the unit's operation.
 

For example, project budgets should include funds for computing time,and computing time for each project should be "purchased" from the computingfacility at a given rate common to all projects. In such a manner,project donates funds to computing system maintenance 
each 

and operation inproportion to its use of the computing facilities. Such a system avoids theunhappy circumstance of having projectone support the computing facilities,which in turn are used by all other projects, the first project in eff'ectsubsidizing all the other projects by paying for their computing.
 

The team is also concerned that the present system at NEAcritically dependent on a few key is now44 44individuals because of the lack ofdocumented procedures 
 and software. Compensation levels for computer
professionals need to be set at levelsmarket or these 'individuals, will belost to other organizations, a 
process which could set back NEA greatly in our
opinion, We recognize that salary levels are 
 set by civil! service
regulations, and that computing personnel get outside income from offeringcourses outside NEA. 
 In the long run, this will be unworkable. 
4 

4 5.9. USAID'S PROJECT ADMINISTRATION
 

Throughout this chapter we have made a number of references 
to USAID's
administration of the NEA component of the EPH Project, Rather than simplyrepeat them all here, we summarize and make some general evaluations,
 

-The. overall RPM Project Manager was also the Mission Energy Officer..44In addition to overseeing the equally complex NEC portion of the EPM Project,
he had- responsibility for the -Blue Nile Grid Rehabilitation II Project, the 
'4--Roseires Dam Dredging Project,.the Sudan Renewable Energy Project,, and had a -

role 
 intePtolu 

ntaiv 
 omdtyIpr 


egv
conhiderable moral support, 
rgrm 

to both the NRA Component of EPM and to NRA,was important in and- ­maintaining the institution-building spirit~of- the project.feasapparenl .>44ben exposed to Mission criticim for administrative laxness~letting the local curre.ncy problem occur. However, see's'in it unieasonable. 
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to the evaluation team that he 
should have been expected to undertake routine
 
project tracking in addition to his other duties.
 

As we noted above, howeve r, the project paler did not offer clear 
intellectual g ida ,. to thi 'EA comu; mient of the EPM, and the MIsslon staff 
did not provide it. The Mission's attitutde to the proj ect stressed accounting
problm; at tie oxp: ;e of ub ;t-a,'nt iwe iimp lienta t. ion is;ues. More to the 

e:m:'.I I somepoint, closer i I niiti ,, ,of of tle accounting i.s;ues;, in olved in the
proj ct in i,',attt t t It'hAat) leimlanagement was; rem;po ; ib le for many of the 
[)roblum, Ior t..;in.ple "w;idrzl, local cuirrency W;,, spent- on vehiclereintjal, Wc.,';, K; ID fi,\ I , proc , tle P1IO/C for this purchase for two 
years, Ntvert,,l v U)SliAh itted tinet;AI I) 1oc;al cur-r n-c- y probiem in particular

to create an ; ,(t:tis-ial it }i bei(,h, the Mi ,ion and thetween NEA
 
comiponeint of EP', much' tb wtIo dt.1 imcnt of the project's, implementation. 



6. NATIONAL ELECTRICITY CORPORATION
 

The Na tional Electricity Corpor t-ion (NEC) component of the Energy 
Plann ing and Management proj ect is evaluated in this chapter. Section 
6.1 restatest tit gal of t t EIPM project andt purpose of Lhe NEC 
ct'HJ)Op"Wt . it1 6, 2 de;ncri-i b.; t lie proj ec t input!s as; found il theStc t cm 

i),1. Sent iot1 

s;t tt IIn, f t l1( p tt i' t lt plit ;. 


fri o j (,ctn 5; 0. texplaiis; tit- projtct progre;s; ard current 
Tie culit-li t s;tat us; of NEC as; an 

itvi;t i l iion i; ;iuiitiht'j: td ini Sec(t 6 4. 6.0ll Sent iol 6 ) evalua te.; th]e 
l fairw t'c of th- U cot I rt; p i v itii p, ttchli cll, ass;; is;; e NEC.t all t ,
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Tit- gt l of tih '.P p irojtct is t t at- ' l',V- ft 1at td n ttrf Ilaiit.s tO 
ecno mici rtottery wii t- ,iint ribut ilip ttwards; tit- Iuf'- t 't'l s;mgoal of 
m tile ting tiiit-.5, tit' i i ; foi ict , irSu-" eiteIr' ' lirt doei t;t i tai caltI la id 
ilidus;t ria] I t ; i W.y,'! t hit 1it1- ,t-n'0tr llii I of f itiut and 
(o ir (iiiIl'itA! Iv t(n . lThe. ptlt,t -, of the NFi( noiiipol ienr of tit. p oject 
is to iil'ease; t he sVi rnt-pt im rl. iabiliti,, of t HBl utie Nilt eltect.r-ic power
grid inld tit ililln'tvt- i lt , 'ialian idtilain-,al cpi)abil i ty of tlitiitmti 
 NE-C to
 
gtl- i t , ta'nsii i t andi distribuite powtir-.
 

6.2 INPtUTS
 

lotir types; ot projtect iilputl:; are deslcribetd in the project paper:
ftiiid i ig I oot USAID and GOS, t ecnlii cal ass; is tlnce , :'ai-ni nig, and 
c rtuiiod i t ie <;. 
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Technical Assistance - The person-months of technical assistance 
being provided by the three contracts are shown below. 
Ha rza 

Long-Term Technical Ass istance
 
Chief ol Party 
 48.0 
Financial Cont rol s and Pl anring 24.0 
Energy Efficiency and Load Management 12.0 
Comnpu ter Spec ia li st 24.0 
Tota l 108.0 	Person-


Months
 
Short 	'I p- . ec ia] 1:1Spai 


Acc( tulltirM Sit eI 
 3.5 
Finaricial Systemi 2.0 
Tariff, I.gl Analysis and Regions 1.0 
Store; Pu elihas;ing 1.0 

too;oS 	 era rlds 1.0
 
Corpor t PlInnin g' 2.0 

- Man t' , 'iwerninp, 2.5
 
- Conput e r Sys.:tem11 2.0 

Total 15.0 	Person-


Months 

Home 	 ()ffice tSupport

tProj ,, Maiagemennt: 15.0
L Administration 

Techli cal /Non- Techn i cal 
Support 10.0
 
Total 
 25.0 	Person-


Months 
Grand 	Total 
 148.0 	Person-


Months
 
Arkel -Ta 1ab/O
 

long-'Term Techii cal Ass i stance
 
Hlydriaull i" Cont rol led Equipment 
 24.0 
heavy l'(we c '; t cii Mai ntlnaice Equipnent 24.0 
V(hicl, fleilt Ci l, ill' C ltpri I aid 
Ma( 	l~iI1 ' Ura ll-ktiip 24.0 
"' l' o llt icat ionli SystemtIn Mainite hance 24.0 
Total 96.0 	 Person-

Months 
Short-Term 	 Specialist:;
 

- Prof ;i(, jo a ck
PaCk, 	toppi ng 24.0 

Grand 	 Total 120.0 	 Person-

Mont hs 
Arke 1 -Ta 1ah/(S 

- Compuli te ' Pro,rammers 27.0 	 Person-

Months 
Total NEC component 295.0 	 Person-

Months 



---

---- ---

--- 

£ * Harza was to provi~de~technical assistance to train NE~C 
staff, Also, farzawas to provide 2:person-months to pla'n'and coordinatetraining progranms inhe United States~and other coufl ios< ?~udp 

~4-of -these, raining programs is, outside the buidg 6'f th6 Harza s.contrac~~~ 
Spodngtraining with-~their tcncl sithe 

Commondii A total of US$66 400, as. allocated ini the Haz 
contract for'commodity purchases to be determined at a later date, The
Ar~:kel
Talab budget had no allocation for commodities,
 

6.3 CURRENT STATUS OF OUTPUTS 

The current status of the project outputs is described using the NEC
project outputs as defined in the project paper (USAID/Khartoun, 1982a, 
pp 19-20, 66). Seven outputs are defined, and the following seven 
sections give their current statuses.
 

6,3.1 Increased orsganizatioQn and Management Capabilities 
 . 

The corporate organizational structure recommended by the Irish <
Electricity. Supply Board is being implemented by the NEC. purposes
of this task were to implement the organizational structure 

-The 

and improve
the management capabilities of NEC. 

-

The World Bank prepared a study 'entitled "Staff Appraisal Report-
Sudan Power Rehabilitation Project" in June 1985, as part of their 

-

Uproposed project assessment. The project would finance two additional 
diesel units at Burnl, and rehabilitate two hydro units at Roseires Dam,

As part of -their assessment the performance of NEC was judged. The 
assessment as stated on page 28 was:
 

"NEC's institutional and operational performance is subject to a~ 
number of major problems. These are (a)poor financial performance; 
 -

(b) inadequate system capa-city; (c) low plant availability; (f) 
­

costueof power supply wns (e excessie power losses; and (h)high
 
cos ofrqun brakows;plycsev
power 


These problems are caused by (i) shortage of trained staff; (ii) : 
ak organization a-nd managemarnt;' (iii)' lack of effective management 

­

information system; (iv) chronic delays in planning; for expansion. 
A 'A and -resulting in costly relianice, on development of thermal rathe 

~than hydro power; ('v) shortage of spare parts and-lack ofsteai 
maintenance due>;to lack >of ~.foreign,'exchange; (vi Ansysem'atce 

-resourcesfinancial to' meet.NEC's requirents due to. low tariffs 
and slow collection. of electr'ic bills; (vii), unzuetered and-unbillod 
consumption of electricity by a' number 'of consumiers; and, (vii
 

~~H, ~ silation of voter intakes at Rosoires hydroelectric tation,">,4 
 -~ 

* '~ Since the$ report was prepared,. :two 4of the problems ci~ted have'<>'2 
improved, inadequate sysem capacity anid.feun o~~b~kc U'~A 

*A~Considerable improvement atill is 'needed,to solve'those problems, 
 ' 
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Recmmndaio "Aprogram of operatoran mcaic~i
trinn and qualification must be-installed and 

-~ 
--- "-"'~~ 

cotnud iniiialy: n exaraesuevsr
 

Alough 	th e,Be h e i na rport was 'dated Septeber; 1984 , the ,' problemu with' the proper care 'of thevehiles and~ cosrcin qimnhad been realized about~ a year before,<As' 'a result ofjmoetngs 'With"'USAID, NEC, and~ Bechtel in -December; 1983,~ the2 NEC Drector -Gnera, -formally requested technical assistance' from USAWD on "February 1.7, "1984.-The request was for. two, specialists~for vehicle and':telecomunications ~~'~* equipment maintenance for six months. 
 '' 	 j 

A USAID internal action memorandum to the miss ondirector from.,theenergy 	advisor, dated June 12, 1984, stated the problem as:'
 

"Continuing experience since delivery of the'
equipment demonstrates a very serious and urgent need

for immediate assistance in training, NEC staff i 
proper 	 operation and maintenance of the CIP-funded 
equipment." 


' 

Approval was given to procure technical assistance for, a two-yearperiod. Arkel-Talab Cargo Service, Inc. was awarded the contract.	 
'' 

D e c i 	 t o - o h e i l _ M i t n n e C n g h e i l
Maintenance Center is responsible for the maintenances and repair of theNECK vehicles, and construction equipment and to located next~to theKhartoum Central Warehouse' Facility. Due 'to the quantity 'of U.S$equipment provided by the CIP, the majority of the effort is,
concentrated ~"" on the U.S.;'equipment, Another Maintenance catrlocated at
Khartoum Headquarters handles other equipment operated by,NEC, 

the
 
There are
limited maintenance facilities located inthe field centers.
 

The cete consists ofthree bulig: two gaae-ndarpishop, The first building was an existing structure which is'an opensided 	 garage uith 7 bays used for battery and radiator repair, Thetemporary office facility has been partially construced thisbuilding, 	 -In 

, 

Tesecond, buildin is a garage and is a'preflabrcat etal 
structure purchamad 'USAID, 'The._NEC. 


- A Construction, a~Sudanese company, to-erect 

by 	 contracted' with Steel 

-builZding,the , Construction ", 

-W-	 began In February 985- and is.751 complete as o'f'Februiary 198,~ ,The<,.building' has 7~, garage bays on each side for Vehicle, rapsir.> There is an ~7"--
---	

open pit bay for under-vehicla 'maintenance and- a'front end alignment bsy.r~ ~ Eleotric service ha notyet been installed, In-'the building, so the u~seof power tools and liiga no benposil,.'< 
C"---"~" 

Tethird bulig teRpirSo, i ls a pro-fabricated metalstructure purchased by USAD 4and *eeted ,by' Stolte-' 	 C4ostruction.' '5 

Consruction began in Feray18,adi 5 opeea fFbur
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198, letri srvce has been installed, but the i.nterior As- notfinished, Snfety barrier. around the various pieces of equipiment need tobe-built, The building is divided into three areas; .a garage,, sparea 

one bay containing a hydraulic 
 lift. The parts area is, complete and~''waiting f'or NEC to assign ~a clerk and the transfer of spare parts to the area. The Vehicle Maintenance workshop area contains the equipmientlisted below. This equipmient has not boen utilized, and no training has
been provided, except where noted, because of the incomplete state of

building construction.
 

1, Front End Alignment Machine
 
2. Engine Dynometer
 
'3.Boring Machine
 
4. Line Boring Machine (limited use in 1987)
S. Valve Grinding Machine
 
6. Boring-Honing Machine (limited use in 1987)

7. Brake Drum and Disk Turning Lathe
 
8. Fuel Pup Tester
 
9. Hadwork MIachine
 

10. Head Surfacer M(achine (limited use in 1987)

11. Hydraulic Press (utilized - manual machine)
12. Electric System Analyzer

13. Bead Blasting Machine
 
14, Radiator Repair Equipment

15. Grinder and Drill Press
 
16. Truck Tire Machine
 
17. Crank Grinding Lathe (limited use in 1987)
 

The following maintenance procedures have been instituted: 1) the
recording of accurate maintenance and repair records for all vehicles and
equipment, 2) time keeping for workers, 3) a record of all vehicles andequipment that can be termed "Permaanently Out of Service," (the rcoords

include descriptions and cause for said classification), and 4) a lint of
*vehicles and equipment that are known to have unacceptable component
failure rates. A record of causes and all relating facts isbeing keep
for future reference should additional equipment be procured by tISAID.
 

Training began inMay 1985. 
 Three advisors, are providing technical
assistance, and training has continued to date with the exception of one

advisor being evacuated for 6 months, Training manuals from someequipment manufacturers have been acquired and are being translated into
Arabic. 'The method 
 of training is to provide hands-on, step-by-stepphysical repairs. The center should be staffed by approximately 20 N~EC
mechanics- but Is presently-taffed by only 10 certified mechanics. Themechanics-have received training in engine (bonsina and diesel) repair,­
electric repair, and goar box repair,
 

Two problems req~uire discussion, First# the procurement' of parts. .and materials from outside Sudan has been the bigest bottlenocki Therev<-j; 
-are, instvaes when parts or materials are needed but.,ars not available In~
SUdAn, This Is particularly a problem for the equipment procured by the 
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beingreviewed, anda coiiiputerized tracinjg system,,is, being

proposed. Sic th bsowr sotiethe scope of the EP'%prO ectw 
no further discussion will be provided.~ There has not. been a ne
coordination etweena BASConthitask 

o 

Sare 

6.3.4 Planninp-and Budgeting Procedures
 

Studies 
are performed each year to determine the budgt projections.

for the, following fiscal year, Budget amounts are based on 
projected kWh
sales for the following year, but allowances for uncollectables . are not
evident. This uncollectible amount is roughly equivalent t&o the amountspent for fuel, purchases shown in, the NEC budget (NEC Joint finalAccounts for the Financial Year Ended 30th June 1986). It appears that
this fuel is being paid for by GOS and added to the debt accumu'lated by.... 	 NEC. The NEC budget comparison of June 30, 1986 shows about ten percent
budget overrun; however, far less was spent on production and
distribution items--fuel and power, operating materials and repair andmaintenance--than expected, 
 This was roughly offset by high expenditures

for interest payments and another item shown as "net 9a.plus/deficit

(NEC Joint Final Accounts for the Financial Year Ended 30~th June 1986,
 

This proposed budget is reviewed by the Ministry of Finance andEconomic 	Planning, an 2 revised, if necessary. When adopted, these

projections become the spending guidelines for the year's costs, ... 
Improvements have been observed in computer handling of budgetary items.
The mechanisms are in place- to provide a comparison of actual andbudgeted 	expenditures, The only difficulty to be
seems in getting

accurato budget codes on 'input documents being used to update those 
ecords. This difficulty is'being dealt with by retuning anthe user, and having the corrections made 	 error toby 	 the person who reported the 

number incorrectly.
 

6.3.5 Financi4l and Billing Procedures
 

This section offers a detailed description of the meter reading,
billing and collection system as it is currently practiced and notes and 
assesses changes being introduced., 

a-. a- 6.3.5. 1 Me e 	 a->. -z
 

Mtsa c 
 monthlybasis,w 
rea-n dae to correspond roughl~y wt okn aso ot,h ok
 a-continin meeac s fo dy' work fo each meter ireader.-ar'* usSR, 

a-a 	 a-athea- ~ bt -- books!. q-1re~Ain- b~ad phys ical condition; pae al. u n ae 
frqenl os, Anwsystem has bendsge aaA ogama howee, - a 

a, 	 which, will prov~ide .a com~puter tprint-out ato replace a--walk books, his asystem, Vill abe aready, foara aimpementation on :March. 1, 1987~and 
a-

should a 

iaa--a'--mprove a-athe system 'by eliminating the,,,lst caamea-a-r -a-a-a-anrd
remo~vig the ability of meter readersa to 	estimate1 reading-aon a-tho basi of a 

-aa-'a-the prvious~ a(or an even~ aarli4a- rriading-a-i The readi~ng system' stili~ 
a-a ds considerable imrvemn mostly involving general~ discip1line of 

~a- -a-a > a-a 	 ;aa a-a-a~a- a-a9 
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the meter readers, but a major step will have been 
taken when the new
 
system is implemented.
 

6.3.5.2 Electric Service Billing
 

Meter reading; are brought to the computer center, where data entry
is done. Readings are then processed and li.ts of questionably high or 
low usage accounts; are printed out. These lists are forwarded to 
district of fices Whie re correct ions are to be made , and the lists returned
 
to the coliputer c'entrir, 
 wit in ten (lays,;. Thi :;yS;temS has; been in place
for .ome t iric now, and procedures; s;eeI to be es;tablished regarding its
 
use. After tho Iist1 aire revi (wed, corrct i on; are 
 adl bills are 
ca culat td and purinted in the coiput er center. This high-low procedure 
has; great ly i iuprov..d the accuracy of comput eriized bil 1ing record; because 
InIIy orrr';eror (allcanQ correc ted before the b)ill i; crea ted. This res;ults in 
more cre.ile st;itis;tical reporting. 'hes;e hill; are thiti delivereI to 
cuso; meII0rsI)'; byt to not r reliaders -Whe'n meteirs are read for the sub}sequeit
 
bill ing
 

' Ii litoinp 'rou'ss;als;o produces; reports; for use b}y district
 
offI c awiol ;rs{onneIv Dis;t rict us;ed the "bill
i:es; tlh,,idejut rte r; o . perso;inel 
regis;ter '," ili has; .(On0oimproved beginning November 1985, to determine 
th proper amo t to ('nllect or to res;olve high billing complaints., The
 
hill re;is;ter is; an excelIcnt 
 working document, which contains; two years

of hi1 ing hist or for 
('ach cu;t oin{.c. New comput r rppvnlmert is; on order
 
which wiII allow datai 
 eutry to he done -om terminais;, {liimiating s;ome
 
problems, relI at id t.;ot e of(lof (a5;,i tt('.,, ,s ition 
t.o allowing other
sys;,m .i ancemn t.;. Duning the ev;icuation in 1986, lilling fell Ibehind 
s;lwdul.. 'Hw bhillin, s;y;timn lid been repro),railmmid to allow multiple

month!l is;i t , it i ;i.'(
billing to( Ie raged-l and dis;tribhut ed to proper months
 
in c'0iI}(.t-'1 li!;t{or" i're'or'tt ;. 'l is; chalige 
 was Ide. Ill part-, to Improve
 
the .;tit i'st ical ,ifitil n.s;s, , 
billing, -ports;. "T' new 1)ill i g s;yS;tem
 
was; put into, pro(duct ion in 1,hruary ]q 8 and wa,; s;Iill in the 
d-bugging
 
[tago at thf. ti[i4 of 
 ,.vu'lt ion. A s;ys' em of this; complexity would
 

ordinariIy tak,. s;evia] Imt, Ii'., lot ori alwl
p}opr ; would runt perfec:tly. The
 
NEC pri} ,r ,.llin'.;were .i-,tivl i xpplori enced 
 at the timne but were abtle
 
to b}epini to recoVoeI lt It I 
 ef ore Mr. Azri returneA to Khartoum. 

6.3.5.3 I]oal l- o,.iV Ic o Io ion'; 

'IThe coli I oc i l sys;t,.e, i!; the moos;t effici ent of all area; reviewed. 
B Ils; a: paid i l distric I t off ices;, where pert in it data are recorded 
with a (ash;1 r Iy ;tcr equ ipped with a cas; ett e tape for data s;torage. At 
the end of tIw coI 1Rut Ing day, I ot a Is; are" cral cliat d I rino ,';ashreis;ster 
tap's. for ntl/in i up, of pos;t iij' I-c}id5; to hank depos.it. Cas.;sette; and 
othier 1- ces'sa;;i y and I I Il l i lol t e on-I ton lhiI ar e rwarded data processi; tgip 
so t hat compute r 's;(l h1 uipd.t: 1(I ; pdt . Tot aIs;arme c'eckedo t() as s;ur' 
proper poIn.ip, "'JI.,; s;ys;t em was; Ins;talled early in 1985, am! NEC 
programmrs, w re I ins;t Inritinnt aI tralining ti i new cas I i re, ster 
ojpp'r iftor . 

http:depos.it
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6.3.5.4 Delinquent Accounts 

A special effort is now in progress to collect accounts in arrears. 
Customers are being notified by radio of the area of concentration of
collection efforts andu that disconnection will be made if past due bills 
are not paid. Al;o, temporary offices are beir:' used in these areas,
giving tlie customl'er.; more convetnience in paying their hills. This 
proce:s se'eis to bll pOlO'eeining, but concern about accuracy of past
billiig'; ca:;s .esgreat ('ut ion. )i.o'nliv(n ction i(e moreis madI even difficult 
by NEC'.; pla;t Idilu ri, toadi:;coripct prom ptly, giving customers reason to 
beli eve t i it Ills n.r l t bo' paidc. 

Evmi/thliWT ctin :ilr,,t thelresult.; are good, as shown in records of 
coilleincst on.';' JllV IAI(, 1. 3,1 0( ,000; August 1986, I.S 2,100,000; 
Septe'mbe r I98h, 1M; 5I,00,0(M; ('W)t nbc r 1986 .S 5,50(0,000; November 1986 LS 
4,2501,0001) . anid i,,, lor IQ , 1'.; 5,4(00,000 (NEC, D)ecember 1986). 

6.3. 5 Se yvi', twolo, ; 

Service (,IO 'i ,rP ' (' -a t'((d ini tlie distirict office; when cistomers 
apply for i'.'i .. At thin time a ch ck is made to he sure that service 
is ava ilbl, in Ir ."iia, ;.u confifrmation by tle technical department is
reitli Ir.l. If ;r i .,',i in;ava il bl,, a depos,it equal to an estimated three 
[[I')t hi i1 I I gI i, , ,1 ,-I' t e,(I. Ii .n (til WIl , tIw cul;tome0( r pays a service 
fee of 1.., ,() hti t l pia.i,. , 0r L.,; 100 for :;illgi] phase. connect ion.
These toiii,Iwl, il rl ,t, ilioitllit;. At ti'; po illt, a customer account. 
OUI-l1t "- a,i ac ili'' 1,, , n rvic".' orleh I!; pi-,ta+,d ( if four part s) , and 
docilille.'I"; .11,l !ol ,lr 'id to deplt iillji +.; The NEC procdollr herecaI s f orI in , ;'1 i t if) he ] 'rt lln ,td to) il:;:sUre that the, do(,.ulnl itn i. s 

1+r 1t-riv 1 "i( pll in 'cclpiit o" e+ (' "IrOiri N';C; . Fro:;m cii on wi th 

eln)I oyc,'e, , tI i', .Iwa n to l 
 r i lire too e (tlif rce th is piroced(ulre
 
strict I y, lwos .i bl Y " ,i go
iii.I ' errll ; to univt ecte.d. A recent change itt 
pro'edur n i1, d,,; 'dio t a cros;:s-c.,;h ck t hat should improveied ai low 

reliid ili I i "t,r ii '; ,'(limidi.ablv.
 

6. 3.5.+, B l I g :,1tt+' t illS 

Bii Ill , ' i eel Uis a i'i t i ated when a hlh ibghI co ipl aint is
 
rect. ied ,injl ;, <ih t 4,-111i lit I ()it i 5 ijiidi 
 ti;it 1ti I I i i, was I licorrec t.. The 
correct i(li 1i! i ,', ,r Il i' I iles ai ivililljlt ir t ralsii't (1il that; ipdat It; the 
accounit ! ', ' iv,d I (i ,iiiiuij nId 'or c t q Ili pi evi cli; rea1Inrg. 'ln,
proi'.iii-l i' , ii1f It ui~ t VhIlY, i111 no t Illc Iuh' a couviti "I MkWh If 

lly ,jl1 l'ijl t 'i1 I ,' is , n o .i .iII i tints l ii Itan l b', ' c il'r v; , i c llslc 

p lallUliliji oil tilt. I,,, 'i+ o ft lil"n , f ,: cout ldlt 'l]ito l! . The aud,, t 
pl'oci-dill+ ,'; i <t i .,.t#-d lhilln, in; in,.do-qua,, t,. " ir ti< lii+-:intll , Onel+ o f the 
new ili liti- 1,,l o t hit,, ,igl I iffiaj t v, u h, til tih,ihir of hrji'uzt'ct 
bills . Ii ei l ;"d will, oveir I v, l t i" btter data for usp inplonlllig. 

http:proi'.ii
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~ -goQ. 

Time -cards ori inate from the supe rvisors and are sent to + 
Sheadquarters.,for 
 processing, These documents~ contain 
Inomto
'relating, to: type of pay (overti~me etc.)! work 'codes) and, all,-types of
allowances, A general review is done, before' sending time' cards to the _
computer center, where they are entered~and al computer edit Iproduced.~ -This edit indicates any irregularity in employee number'provided oninput
documients and ilists them for correction by 'thef accounts :department.
Also, ,the number 3

of hours is edited at this time, Corrections are made,
and the list is returned to the computer center for final3 processing. A
report is produced which is used by. the accounts department to determine

amount-of for pay writethe proper pay envelopes and to checks~for thoseemployees who have bank accounts (only 5% to 10% have bank accounts), 

3 3This is a very bulky system, but, under prevailing conditions, it seems
to be the best way to handle the payroll. Reprogramming of the payroll
system was begun by the Arkel-Talab -subcontractor, Sud Consult, Mr. H I
 
Abusin, COP, but incomplete work was~ reported by Mr. Ar, who
recommended that payment to the contractor be. withheld until satisfactory
completion of the assignrwnt. Mission reports that because-,The ofunsatisfactory performance, chis contract 

3 

has been closed, without 

4333 acceptance of the invoice for the month's 

­

last services, NCR is 
3 currently working on converting the payroll system to the COBOL computer
 
3 language. 


33 

6.3.5.8 General Accounting
 

This is the area whose functioning is the most difficult to'assess,
in tracking reports, it is difficult to ascertain the origin of some of 
' 3 

-.
~3- the figures. There seems to be great inconsistency of records that come
from different sections within this area. Each emrepr

.ea3...........
internally consistent but does not corsodwt otereortng. 
ob 

~ .......... ..
.... .......

Mr, Felix Young, accounting advisor for Hai~d Engineering, completed astudy of this area in November 1985. This study contains recommendations
f'ir imnproving3 work flow and enhancing the audit proces but nio ono' at
 

>3 NEC was familiar with'the report.,, ~ ', 3
 

6.3,5.9 il&Anumma-r+ 
4.
3+33+ 3 333331 ++++,3333

'+ 3 3+3+++3!+:+ 

budgeting, and' payroll systems has notbeon without 
-. 

difficulty 

The progress 384e-within the billing, meter readtigcollecting, : + 

333 

- Aiowever,
Sthe project'stakan on ara'of3 lasting vau i--wlc ri:3-3.... grdal'o i+i+i++++: 

3333 

+ !+a 

3--+++: + + +++ ' + + :++ + +++ a + ++ 

ul 
+ + + 
 + + +' + + ++ +++(++r++++ + +
a3 good foundation 'for' NEC's 'financial soundness, + :'+ +:++ ++++ +++++ , Proj ects 'undertakeno333 +++++:+++++i +~ ++ ~ a,ppear,,to'ave been seected so ?!+ ++++++++!that'the'one sattempted3 firnt~were---eonxta~oudd'h ood'Pd~-,,mot Procedres vrh. norp-rted ito 33 

33 billing system' thti~c 
at least w-'ill~. 3 the ,user ,awr of th ero~r~%~~--­
counditions. For- instance'motors- sh~owin high utsage a o eeaie

befre' illng ncoret rg of -V''3
pevetig sc nform.ation,, Motor 

redes otrt freach, cycle o billinr~.'-'g, 

Thrughcomutrusage, thspogrmmg r, teser n Ts acconts are beint c s d r aefor zro
 
?isistence onimpro moto 1.b+ program make anc33e' reading to thi 

http:33'36*3.5.77
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sheet look better. Much remains to be done before the desired results 
can be accomplished, but a great deal of headway can be made during the 
remainder of time Mr. Azri 
is scheduled to remain in Khartoum. Since Mr.
 
Azri arrived as a computer specialist, project results pertaining to 
computer services have shown major improvement. Great care has been 
taken to asur t hat the user of each nw document understands its 
function and is; aware o)f handling requirements. There is a good 
possibility that if Mr. Az'ri we'r.e not to &) allowed to finish his 
assignment in EhartOum, the imiprovelihnt, made to the system far wouldso 
be damaged. Pln;is5; were uii.dp, in the heginiing that should be followed 
through while the dt' :;;',,tr iss ill available to coordinate efforts. 

EnrI f6, 3 .6 NHQ-J 'I1 ri2If2V' 

The puripose, of tlin; task was to provide technical assistance to NEC 
in planning, ,analvI ,, ,ng,:ol iuxQecuting programs to improve the energy 
efficiunco'v and Iw:,t' o tel di;tribut-ion system. 

Bechtte 1;,t ional Inc. inspected NEC power system facil ties in 
February 198?, to dletermine1, tle equipment requireme'it:, ol' the C:'. Part 
of the in:spect o the l-kV syste1m and found the, revi'e,ed 1 distriboution 

general 'd1 if ioi to he poor. The 
 folloaing condition w,ere citled in 
t1e r Aipl'i:,t 19)2 f ihal report.: 1) unders;i zed coInductors have been 
utilized, '2) ,,,.dV;s are over- extp&v d, and 1) 1it"t e power factor 
correct ion ha' l't'n inlstal ledi onl eit he'Vthle 1'R s orprVIimary foede on large 

ee I . S arrithelt t echici'a IIosses of the BluIenNil e Gr idosystem 
to be I -1/ a toti l ) , or reduc tion of loss s, of 6%withI lH imrovi'iiauit 

po sibh le it (It'1-',i hir ,'t. 'I 1a ergestiigl, loss componln t was 
de litdinttif d a. tl 11 kV distrihutioii :; : 111 'Iwo ilijI l vT'iiprov ;ugges;ted'tmet-Nt 


weI'e the se rg tltle vehe'h'ad or size1,.s and1 1the' optimilum
i1'a. I b' ando ('(n(1(1! 

locat i on of ('al.' i t oi n t o irp love h I 1 11 I t ag, egi ioilo I a t and 
d °sV (Il l, 2.4 H~ I o ;t~¢ 1, ~ l] ,tat I',l 


The CII ;u'ot'uid ( 'V',ii' of ( a ' it 's, worth IJ 4 9,9 2, for 
installation by NEC. Th' capac;'it or ,i','s poc'(r('l are sh wn !elow. 

Quait i t y; i;Se 'Iyp Tot a l 

1. 20 (, Swi t (h',( 12 .0 
2. 12 1200 ;wi t d4.4 
3. 20 600 Ulnsw i t'chedl 12.0 
4. 12 12')(0t) Ilriswl i ( xEd 14.4 
5. I4 2400 .w it ch,d 9.6 

Total 68 
 62.4
 

Twenty-ori L Imw ('on rol n, 21 t e'npeI'dt lire conIt rolsf, cu t.-.tt fuses, 
nnd otler xisue)llitoun. parts r'equlred for ins.tall ation were also 
proeurpd. '1% eOt l I I Il Il report on thut' C;l' s!hows; 1)0 c;ipc Itors of
 



the 200-kVA size as beinig ordered, butteol ~aete r shown iC
 
onpage,26 of Appendix-c C. This not
nuuber'does tally' with: theNlist giveni2>N

aboy,te bt:raso forthi 10-capacitor dscrepancy could snot be~>>
ascertained. The caacitca
ors were deliveredinSudan during' 983." 
The UNDP/World Bank report entitled ."Power'N SystemEfficiency Study_"


reiwdte oeta for efficiency'Nimprovement andloss reduction for
 
''" theBt4G (Woirld Bank, June 1984). 
 The following recommendations for~loss­reduction of. the l11 distribution system were given:2 )istlation ,yN>,'$of an estimated 40-50 MVar of static. capacitors, 2) repair of substation 

'controlvoltage equipment to improve voltage regulation, 3)reconductoring of overhead l1-kV lines, 4) reconductorin Ig of secondary '$ 
N services, and 5) control of street lighting. 

' 

' 

The Harza Energy Efficiency Advisor had a 1-year assignment in
K~hartoum from February 28, 1985 to March 1, 1986. A final report dated 

' 

March 1986 and entitled "Power Factor Correction, " was prepared by theadvisor, documenting the year's work. The activities of the advisor were ­devoted to the areas of distribution system efficiency and industrialload improvement. 
 '~-

The distribution system efficiency was concerned with ,installation of the capacitors procured, by 
the 

the CIP. The NEC hadinstalled ll.4-MVar of capacitors in the fall of 1984. The advisorreinitiated the installation of capacitors in May 1985, and 18.0.MVar were installed during the remainder of that year. The advisor, made 
: 

comprehensive plans for the installation of the remaining capacitors 'N,during January and February 1986, and forwarded' these plans to the NEC
Director-G'eneral on January 2, 1986.
 

Appendix 5 of the Advisor's final report lists the 33 capacitor bank 
 "" "Nint~alatonscompleted, 
 Six of the banks are, listed as being' out 'of ' 

service, and one bank is listed as having one fuse element bu~rned out. 
-,No explanation is. made in the report why the banks were isolated or why~j. 'the on, fuse elemeont was burned out,.-

- ~N- - - - - - - - -" 

As of February'7, 1987, the installation of the capacitrhano
~boon completed by NEC because of the, failures they have experienced, NEC"updated their -records, and in the' last'2year, six more,' capacitor, banks 
' 

<"'NN ,have failed and been isolated, No >attempt,has been mnade to repair thie 'N -'failedN banks 'by' replacing, them'<,with .1ones av~ailable in stores' 1.Th 
,~.~ possible re~abon -for the failures given,,b7y NEC was oveivoltagiss, caused by>j'
Spower surges, :,Th, units "have been xerecng'nenlfalrs 
 n
 

'2The xumzuary oL; capacitor, inscial~ations is hown below,. ~ N4 '~ 

""N" . Capacitors in operation 19,2w Nc-nVar 3-0 N84'1
 

2. 1"2
npaottors isolatedU 164
 

4N'---,C'aatrs ntoes N XILal1,- V 5'28% 
5. Ttalcapacitora proured '- '"~6 "1,-MV. 100.6% 



--

j 

6.3.7~ Tariffs Reviewed 

The long-'run marginal, cost tariff study took longer to complete,th~fa~ 
was anticipated,: 'The draft repott calculates~a tariff'rate in a 3#blockstructure for' domestic consumers because NEC curretyha a 3-block 

S domes tic' srcueadwne hetd oea NCasspecified that~financial i~e. d, fuel p ''be, usedoin th 8uud wc

pubiizees.b' ue 4 int,
calculations as well (Coopers & Lybrand, 1986). The overall tariffiratesrecommended by 'Coopers &Lybrand' on the basis~of ,these, assumption~s~

roughly doubles the pre-existing NE4C domestic tariff rate,,although NEC1
4implemented a rate increase in January 1987, on its own. In the NECQ rate 
change, the rate for 'the lowest" block was reduced- from , 1 PT/kWh
'(piaster's/kWh) to 15, the middle block remainedthe same at .19 PTkWh, ~ 

4and the high block was raised 60% from 22 PT/kWh to 35. The- mar ' na" P 
'cost' tariff recommended inthe 'Coobperse 7&Lybranid study'left the*first two 
blocks alone, according to NEC directives, but would raise'the'top block 
another 63% to 57 PT/kWh. The current blocks are 0-75 kWh/month, 76-200 
kWh, and over 200 kWh, but Coopers '& Lybrand notes that the'rarginal cost
portion of the tariff. applies only to the highest block (Coopers 6
Lybrand, 1986, p.V-ll). They also recommend collapse ofthe 3-block 
domestic structure to 2 blocks, 0,to 25 kWh/month, and 26,kWh/month and~ 
above, and that the GOS 'discusses its' policy of providing cheap 

' electricity to domestic consumers. 

'Using NEC's' actual fuel costs rather than economic' costs (wic 
would value the fuel 'at world prices or at lesst at. full, local~ 
production and trftnsportation costs) yields fuel cost inputs' into the 
calculation exercise of~only 73% of economic costs for .3500 s,eoc. fuel' 
oil, 60% for 1500 s.e.c. fuel oil, and 152% for gasoil; NEC predominately 
uses 3500 fuel oil: in 1986, it used 66,560 metric tons 7of'-l500 and~ 
'135,100 metric tons 'of 3500. Consequently, Coopers &6Lybrand's{ marginal 
cost tariffs may be only about two-thirds of econo'mic", cost, An I 
additionali problem 'with the study is that the affect of 'theft of service 
is not assessed,. . '.''~ 

6.4 CURR~ENT STATUS OF NEC AS AN INSTITUTION ''" 

"'a-''The'curre~it status of the NEC will be, reviewed by discussion of the4legislative responsibilities, institutional 'strengths, and weaknesses.
 

6.4.1 Lqlailativeftesuonhibilitiea '''' 

'The-iNE cme' into bengi M&ay1982, whmn it replaced he~ PblicSEletriciy and 'Water Corportion, in accor~dancewith the Ntoa 
Electricity Corporation Act' and the Khartoum Water Crporation act, That 

~~ egislation made NE oponsiblu for: ~ 4< 

1.Comtructo and aaeeto h p~ower faiities fta 
SNation~al 
 rids and the Khartoum distibutio ara 



444. 4 ~ " 4t4 

~~~2.~~~~~~~~ ad Geeaigtasmtig te eetict4n te Ntoa 

"2~Entalsingrdtecnialsitandadthe lcriiyistlain
 

44>iselectricity 
 orgnztosonai and.
cmeca 
 na 

NCi e sponsible fr the sup plyij elcrct bul where ina4volag is 66 ilovotisn or4nigher entaihe tgofnblkorgaizaiontares~~>~ 
CoseuetltECis p rpo, bl thefor BleNieGrd wih a
 

trasmsson olag tech10 ncal 0 k~riv 
s , en er aiter-Gi ith~s -- ~> 
3eposil Eortalhn fsruplny.l
 
Instrttion
a.. tensue nio it hohutSda,
 

4mpro rovidsing tehnca
elcrcnstem 
 elalt and eevcsomic rpoly 

el-.1Sor-ercorg-laizatYions on cmecalbss n
 

One. ovidinpraning its
ofo Epownc sff nc~frete tffsort-,~
 
a compreginonalh onato n ryatal.dlvrdwtht oa
 

ftesposil tts
Th rai fwor gvspl of eesuectrityh hr sriytem
veltgewisl 66 keivretor highoer, 
and theeeoa organizats care
raesponsile thee tvial hea spvlaeiis 
3xrsso
kiolsols
 

trnsisio 110g 2vote of actu l deklverd,dth Eaer Grd it4 

olaeunah of 6 kilovoltlsehere Dthe inlognton sixr 

reeie a n s*iTheioamostrnth dfe
escribt e inis Z stn rse, he 
cmpomets in rectie whyntesreiabiiy pw Guad Th'*ecoomi pmoliynt-44 



< ~ 	 of energy whichv could have ',eeni delivered,~ET,~is~hesum' ofe eeg

delivered and energy not delivered,
 

The NEC records thi's information and prepares a quartarlyt"Summary~~~­
of System Performance," which gives monthly statistics, on the amount of'"­
energy generated and the amount of energy not delivered, The information 
is recorded by the sytm prtors in the Khartoum Load Dispatch Center.
When load shedding or an outage occurs, the operatorskeep track,of, the 
amount of load, in megawatts, which is shed (planned -or otherwise) and
the dration of the event, This information is used to calculate the
 
amount of 	energy not served. An example of these quarterly statistics is
 
shown in Table 6.1.------------- ----------


The quarterly statistics from,1980 through 1986 an& the calculated 
reliability index~ are shown in Table 6.2. Thee amount of 'energy

delivered, ED, is taken directly from the quarterly statistics, The 
amount of energy not delivered during generating, -outages, GO,an
transmission and distribution outages, TO, are smed an4 qual to the 
amount of energy not delivered, EQ. Figure' 6.,1 shows th gah o h 
reliability index, R, versus 	 intereng
time and' has an gshapeV Duiring

August of each year the reliability takes a precipitous dip caused by
reduced output 'of the Roseires Dam. The reliability continued'to 
decrease during each August from 1980 to 1983,' when the lowest 
reliability was 0.74, After 1983, the reliability has increased, and the. 
lowest reliability during -1986 occurred .in January 1986, when .a 
transmission tower delivering power from Roseires 'Dam was down for 6 
days,
 

Four factors can be cited in the improvement of the reliability of
'7the Blue Nile Grid system since 1983: the implinentation of a ~successful.~ 

program for removal of silt and-debris from ,the' Roseires Dam; the,,
commissioning of the Khartoum North Generating Station, which 

-

increased , 
the system generating capacity; the commissioning of the second
 
transmission line 	 .power the Dam the
delivering from Roseirs and 

installation of 220.kV circuit breakers, at 
 Damazine Substation to
 
increase 'the transmission system reliability..­

6.4.2.2 COS Economic Policy Changes - ­- r <'';!i :7' -	 '-;-r¢ 	 , 

The COS has made several economic policy changes 'during the:past 2 J~
 years whichhave affected t f 	 o the NE, The 
eiconomic changes are being adminiseed by, the Ministry ofFinanc and
 
EconomicPlnning., Tjheehave boon two basic hangos,,.)< the requirement A 
thatNEG pay for the -fuel consumedt: n itsu gnrating ~plns ~, and 2) the ' remova o'ubsiy payments for: tha petaionfrparastal organizations".
such>aiWtC, The- roquromn pay to ue 	 th * 8 	 for osmdb NEC to & 

observin heincrease h reeie by NEC remova ,fn susd 	 0 
subid payant Miisr of Finance' 	 P
by. th 	 ~eand coni ota ~ ~ 
ineese inre~taiig theaeviaso far in h mrvmn th 

NEC~~~~~~~ uy1-96.Ti~ wa efetvsoarao-wyteNChve 

- -~ ' I -' ~ -'-'­

http:uy1-96.Ti
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Table 6.1 National Electricity Corporation
 
Blue Nile (rid
 

Summary of Sys tem Pertormnce;
 

July August September 
1986 1986 1986 

Peak power ge.ttratioln (MW) 209.4 215.7 215.7
 

Eniergy ge.,,rated ((;Wh) 105.8 107.7110.2 

o',;ei re; 68.5 64.0 68.0
 

Sonntr 
 8.1 4.8 7.9
 
1l4hart ,iitNort4l Steam 
 10.7 21.0 12.7
 

u rt i t,.,m 9.4 11.5 7.7 
I i n4. I . 2.3
 

I',uri-i Io,.,," IlI 5.9 
 7.1 7.4
 
ltr' i Can lTuiinit, 1.8 
 0.8 1.8

K~i1 ( X ; a ,'ltt1 hitll, 0 .4 0.4 0 .4 

1 . ''tihivro1., 0.3 0.5 0.4 

A',,il.,lh,. Iuotr (MW) 272.5 269.0 259.7
 
I,';'ii 130.0 
 130.0 122.0
 
Sqtit . t 
 8.0 9.0 7. 7 

rht ouuui NoIt St ean 60.0 60.0 60.0
 
BII Ii ; , ,tan1 ) i,;v 1 16.0
20. 20. 0
 
l1rri IP+,wvr III 24.0 24.0 24.0
 

1, rri (;a. 'ltill. .0 10.0 114 .0 
Kilo ;, '1 r i'io 10.0 10.0 10.0 
r I.e. Iuh ii,., 10.0 10.0 10.0

WW',,IMi,,l ii
 

.,Lad !Jwddl~ iu ', ((;Wth) 

I)uc 14, (.1 itv ,;h4,(rtage 0.1 0.0 
Duo, t tI r ,/di tl f l. lure.; 0,3 1.0 

F" v'l ,c,,,'.umlt i<,l (tons.)
 

"Utlt.,, ,iil I,('MO < 6759.0 8775,0 5739.0
 
.
I t tit ,,iI 110) V 3559,0 4/62.0 3902 .0 

Di, n,,,il 875.0 908.0 1048.) 
(dtMi i 843.0 123.0 /92.0 

Fue. l co,,t 0+1.;) : 

F 4t, 4i1 ",()0P 2203,0 285t)0, 18/1 .0 
111,[ot ,, ,ii I ' 1213.0 149 .0 1225.0 
1)1i4",l (oil 
 634.0 581.0 6/1.0 
(;; (,II 621,0 ,32.0 584,.0 
M a41.l 
 4611 .0 .,4 '8.0 4351 . 0 
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Table 6.2
 
ENERGY OUTAGES AND REI.IABlI.ITY INDEX
 

19o80 I '86 

Energy (en, TD) Total Total Reliability 
Month Delivered 

(;WI I 
(lottage 

th 
NOt ,j, 

G(Wh 
(lOtap,e Energy

(W GWG h 
Index 

l-:1) GO T1 1"0 IT=E[)$ E() I.HEI)/ E' 

JAN 1980 61 1/1 0.01/ 0.258 0. 331 61 ,512 0.,9455 
FEB 61 091 NA 0.030 NA NA NA 
MAR /5 300 0,049 0.054 0.)103 / 5.403 0 99863 
APR 
MAY 

/3.471 
/6.511 

0,276 
0. 620 

0.092 
0.038 

0.168 
0.658 

/ .184 
11 1/1 

0.99501 
0.9014/ 

JUN 1'# 14 0,400 0.308 (W /08 1 .222 0(.9905)9 
Jill, 08.405 1 /(0 (.489 2. I(0.2,/9 0.0689' 
AUG 
SEP 

46 5301 
63.224 

5./0S 
0.398 

0.462 
0.51 ) 

6. 16/ 
0'l1 

'2.641 
(.M./ 

0.8829/ 
0489/6 

OCT 
NOV 

/2.390 
10. 190 

0.1/3 
(,.415 

0,194 
0. 188 

0.06/ 

. ,21 
/ 115/ 
/l .01 

(.0'I8) 
0.9'01 21 

DEC 68 .26 / NA 0. 092 NA NAt rA 
JAN 1981 61 /44 0.010 (.0/5 00=5 6,., ) q 0. 998,6/ 
FEB 64, 23 3 0.014 0, W. " '58 64 )9 I U. q9910 
MAR /5. )10 0.261 0490 0.0/45 /(, 9'0 0( )0)1i 
APR /2 .69 () I 6 0.1 50 (). ,)01') () ,5i 0 'l(,00) 
MAY 
JUN 

85.044 
8'), /20 

0.270 
0.40 0 

0.121 
0.480 

0.1 / 1 
0.880 

85.41) 
Hf, 0 ()() 

0. ' 6'j6 
).1884 

Jll, 1 .P82 0.400 0.080 (1 ,',8() // '10, 0100913 
AUG 

SEP 
63 W8/, 
66. / 6 

. ti00 

. 600 
(). () 
1.900 

,' 
', 

1,M) 
)(l 

/,'2 
/2 

,$8 
,,:, 

I l 8)/124() 
.i, 11 

OCT /1/ 684 I) ]/ / 0. (200 1 1 t/ /NI. I21 0 .18308 
NOV 

I)EC 
JAN 1982 

/1.424 

/14 ')92 
6/ . 000 

1 .0/1 

() i(i 
0. '50 

0,54')) 

() . I 
0. 100 

1.6, 
() , ') ) 
0 '.',U) 

/10Ui, 
/ , . II 
(8 11 

4 =). '/ /f'f 

(I I'l22' 
UK '"342') 

FE H5)). 600 0. 001 0 1090 ,1) W)I )i8.'H (). 9lW'00 
MAR 
APR 

/0 
/8 

. '200 

.000 ( 
(}.1,80 

)2,() 
(} I.m 

. 0';,0, 
1 

l,1 1.1 
()0 

IIl 
I IP 
/I.l 

, 1)'319 
' ,18/ 

MAY 
JUN 

/4 
/4 

4(1(1 
,()( i 

1, 4 2 
2 -011 ) 41 

1 ().5I. 
'(MO()91 0 

I / 
1 

1 '9) 
,/ 

'.81 1Y)(/4 
8/,W 2 li 

Ji.1 84 , '() . I900 (1 'J0 l , 88 9) I ) ­ 'I 8)0(1 
AU 
SEIP 

(2, 
/4. 

2(1() 
100 

1. f,0I ().14.( 
1 ,100,0./,40('0 

140 . 
1;/0 

'I '14) 
/ I, 

I) '60051 
1011 

OCT 80 , 9 10 I .( 1) (. '00 .­ 81W I 88 11H) U, 9/9/l 
NOV /11 29( ') 000 (0 (1), 0 I /8 . 6() (0I99!)1 
DEC 81, 900 0. 900 0. 1(.) 1 0 0 82 . 'i() (0 98/94 



'4 44 

44~4'4' «'ENERGYA~A.~W4. OUTAGES <AND RELIABILITY 4 INDEX 
44 444'~( ~ 4'444'4'444.k4 4f1980~ 1986 44 4444 4'> 43 h<' 4'< 4 4,L 

4 4Energy , Gen. 4443 ota Tota ela1lt

KMonth Delivered Outage Ouag Ouge Energy Indexc4 

3 
4EO 
 'E4G,4O ET-+E R-ED/ET 

4444 JAN 1983 67,9OQ,4: 0,780 0,170 0.950. 618 0 .82
 
F'EB 65.600 1t.520 MO50 2,020 67.6204O0' 70 3 ~';I"4443f.

MAR > 77.050 442.750 "0.*600 3.350 80.400 09 5 33~'Kj%
 

44444APR 75.270 17,710- 0,190 174900 93.7 ; 078 
3~444,4444MAYU 86 670> 9.679 0.235 9.914,A 96,~584 0.89354'4~4;4~344 

44:7U, 
 600 84,9504 0.382 9,332- 96 
JUL> 90.230 6,990 0.320 >7,310 97500.69AUG 53.630 99 604 0.780 10.#74404; 64.370,4440 8315
 
SEP 66.600 22,740 0.630 23,70>89.9704 *4253'4j 4 ' ~
 

444OCT 
 >89,300 ~NA 6NA0 9620 .0.92827
 
4'NOV 
 >NA
86.700 NA 5,100 449,800 094444<>"> 44 

4 )C NA 00 
3 

DE4 81.000 NA .5 ' 864.000 0.94186~44444> 
444 4'~4JAN1l984 81.900 3.060> 0.690; 3.750 85,650 0.95622 
3444444'>FEB 4 81.080 3.040 0.~310' 3#'3 50,> 84.4W'%O.96032 4> 43 

MAR. 88.490 4.630 0.050 4.680, 93,170'0. 4997>43
 
4< APR 81.600> 19.100 0.900 20.000'- 101.6W004O803154>4 >.44(3 

MAY 4' 82.800 20.000 002480 0 100 00::79923~ ''"4 

44 'i7.JUN 108.000' 2.,000 0.700 >2.700,110.700 0017561,
JUL 107,200 8.500 '0,900' 9.400' 116.600 0.91938 
 >4.4 

' 4AUG 114500 8,000 0,180 8,180: 122,680. 0,933324<4
 
4 4SEP >~100:200 
 9.500 :0.250 9.750''109.950 40 911324 ~i - "> 

44OCT 
 105.200 0.690 N~A N4 
 44434NA4 NA 

NO '97.900 NA 0.310, NA s NA NA 4 

44>44DEC '88,200 NA 0.300 NA' NA4 NA '44> 

44444JAN, 
 1985 104.000 2.600. 0.300 2.900~106.900 0q,9727W,44 j44 
"<> 4' >4 FEB4 

> 73.900 2 000 0.200Q 2.200 764100 047101, 4>4 

4~<4444<444444 1AR 75.600 1.000 0 400 1.400~ 77.000n4E98182t'4 
 444444,444

S APR 1 8.700 1#9400 0.~400A 44,300 103.~000 0.95825 34>344444><-( 

4i'44434>M AY 109.100: 01400 0.Q500 O000 10,00 0,499182 
4' 4 JUN 10500 000fl0OZo. 0'600~ 1,100: 106,10 0,98~961 '' 

343~JUL '~1074100 >4<"040
-0 400 1,000 108.106 0,97

A43U44 92>, 4 3.6004 0.~200 3.800 96,200 0,4960544 


NO0V 98,800 MOO4Q> 3 0,0 0,0 9910-099
 

95 -Al 10&W
III III0 1101 8: 

http:97500.69
http:4'444'4'444.k4
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Table 6.2 - Continued
 

ENERGY OUTAGES AND RELIABILITY INDEX
 
1980 - 1986 

Month 
Energy 

Delivered 
CWh 

Cen. 
Outage 

(;Gh 

ThD 
Outage 

GWn 

Total 
Outage 

GWh 

Total 
Energy 

GWh 

Reliability 
Index 

ED (O TO EO ET= -EDiEO R -ED/ET 

JAN 1986 91 200 0.100 6.200 6.300 97.500 0.93538 
FEB 89.500 0.100 0.100 0.200 89.700 0.99777 
MAR 111.400 0.200 0.200 ').400 111.800 0.99642 
APR 105.400 0.100 0.700 0.800 106.200 0.99247 
MAY 112.100 6.400 0.500 6.900 11-9.000 0.94202 
JUN 104.500 4.000 0.100 4.1.00 108.600 0.96225 
JUL 105.800 NA NA NA NA NA 
AUG 110.200 0.100 0.300 0.400 110.600 0.99638 
SEP 
OCT 

107. 700 
11.8.100 

0.000 
0.400 

1.000 
1.900 

1.000 
2.300 

108./00 
120.400 

0.99080 
0.98090 

NOV 106.000 0./00 1.000 1.700 107.700 0.98422 
DEC 93.400 0.200 0.400 0.600 94.000 0.99362 
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billing and collection system. The effects of 
the subsidy removal are
 
too early to determine. However, no requests for subsidy payments have 
been made to the Ministry 
of Finance and Economic Planning as of
 
February 1987, 
seven months after the removal.
 

6.4.3 Institutional Weaknesses
 

The NEC is completely dependent upon foreign donor countries for its
 
capital expansion programs. The history of power development in Sudan
shows this dependence. From 1.925 to 1955, the 30 years of power
development by the Sudan Light and Power Company was (lone by an agreement
between a group of British companies and the GCO. From 1962 to 1973, the 
Power I Project was financed by West Germany and the World Bank. The
Power II Project from 1974 to 1978 was a short-term expansion program
also financed by foreign donors. The Power III Project from 1979 to 1988 
has an estimated cost of IS 388.0 million and is being finance by IDA,
ODA, and Kfw. The Power IV Project, scheduled to begin in 1988, has 
been in the planning stages since 1983, and financing is currently being
secured from Italy, IDA, El1B, the African Development Bank, Holland,
Finland, Kuwait and the Arab I nvestment Bank. The estimated total is 
about US$ 400 million. 

The working relationship with foreign donors has drawn NEC into a 
mode of allowing foreign consulting firms to perform virtually all of the 
steps from p)roject planning to plant commissioning. The result is that
 
engineering and manufacturing e:percise 
 is not being built within NEC or 
the country to develop the power system. NEC relies upon the donor's
consultants to perform the project: planning, the donor's architecture and
engineering .irms for the detailed project designs: the equipment
purchased is all of fo:ei gn man facture, and the construction is managed

by donors consultants. 
 NEC partici pates in the projects by providing

data, assi stinrg tli
wih project planning, design, and construction of their
 
power system. Wtwen imw plant 
 is placed in service, NEC assumes operating
responsibi 1i ty and mut: tlhen 1earn the operat ion and maintenance. The

Khart oum Nort.h Genrating Station is a recent e nmple 
 of the working
relationshi p with donors. The project was financed by the Overseas
 
Development Adlmiiistrat.ion; the consultant 
 was Ewank & Partners of the
United Kingdom; tile t U ri - key con trac t or was Northern Engineering
Industrries oI the Unitted Kir.;doM; and the project construction was
managed by the Power I11 Projec, St:at f which consists of NEC staff and
 
the consultant Motor Columbus;. The project 
 staff is not: located in the 
NEC Khartoum Hleadquarters;, hit: i; isoroat ed ai(l ]ocated in the Kuwait-
Towers; in downtown Khartolm. A review of the ten major components of the 
Power III Project repeals tlis pattern of deprn~h.ce upon foreign power 
system expert is;e. 

The provis;ion e t eclhnical as;s;is;tanmce for iris;titin oltial building to
the NEC i; a now (rcelt for theirhe, arid they are apparently having
difficulty dleterminirg how tm it i li:sv effectively tine expertise provided 
to them, he Irish tElemctricity Su)pply Board has provided ass; ist:ance in
the reorganizat:ion of NEC. USAID in the EPM Project Iras provided
assistance for ins;t.it.ution i)ntlding in specific areas such as billing, 

http:deprn~h.ce
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corporate planning, and energy efficiency. The most obvious example of 
the problems NEC is having with effective utilization of technical 
assistance is the lack of a person at NEC responsible for the daily 
activities of the EPM Project. The USAID contractors are responsible to 
the NEC Director General, but he cannot handle the daily activities 
required of such a project. Also, the assignment of NEC counterparts for 
the technical advisors has not been made in several instances. The 
result has been the los; of opportunity for NEC, as once again the 
foreign donor' s; consul tant per form s the work. 

The nee (I for technical ass; i stance is gre at. For the reasons 
mentioWd(t above, the bui Iling of engineering expertise has suffered in 
NEC. There is also a need for technical assistance in accounting, 
finance, an(d billing. There is expertise within NEC, but there is not a 
depth in expertise to sustain the organization. As a result, the time 
required to complete a project is lengthy. The installation of the El 
Bagier Substation is iii example. Competent people are working on the 
proj ec t, bur t here i s not a l arge enough pool. of talent to make t-he 
pTOj ec t proceed Iat a qtuiceke r pace. Another indicati on of the shallowness 
of expert ise is the inabilit-y to perform multiple projects concurrently. 
T)e i ntal. Iat i oil of the rema iti ng CI P circuit 1)reakers is an example. 
The taleit to (tdes;itn aitnd install the.se breakers is occupi ed with the El 
Bagier Substat ion. Thw provision of technical assisLance to the NEC 
sho(ul(1 he a long term - commiti t mei. 

The NEC organ i ,ation's most obvious hindrance i.s the long-standing 
problem with v.wanc ies in higher management jobs. These vacancies cause 

not only the directl y lost production from the absence of key personnel, 
but- also dift iculty with initiatiing new programs during the time of 
vacancy. NEC has had vacancies Ocr quite some time in senior managerial 
positiotns. of the five positions, three are vacant at this time, and as 
long as thi s sitoation cot inuis the organization wi 1 1 he severely 
hamtpered, 'lThis is evidentced by tie slowness with which new programs are 
impl(menlted, Also, t here seeltin; to lhe ;ai inability at this level to 
(ilegat e autho rit ,cm a,; in ii pproval processes; to he difficult. 

11Ii)ploye, trainin, programis wit.h in NEC are inade(luate, res;ulting in 
more diif ic Ity f i I I ing position.s that become available from within the 

company. Also , no safety training is; in place for employees who hold the 
more dangerous teclthni cal jobs;. The platnnted completion hi I)ecomber 1987 
of the World Batik-f iItanlce! Telchnical Training Center located outside of 
Khartoun should(e, a good resu;rt~rce , if properly iml)lementd. 

Comlltilicit i,)n withI (mployees; every e t:o poor.(ni levwel s;eems; be The 
employes; are hot kept i tI ormed about company ellphass; areas. 

,; t t.ortCors;equent Iy, NEC te.,;es N ; t,;W for tles;e proj('ts;, 

Becanis, of tih dh (1dit',e to)n1t fto e pit) diotno rs for capital exp)ansion, 
the NEC matagetnlit 'ki IIs have been focttsed 1 of rtanty years upon the 
acqtuisi t ion of new capital trot donor;. The( ef ic]ont ut .1 zat, on of 
resources; ant operati oll of the cotrlnialty as a profit-nakfng enity has been 
of secondary concern to the NEC management . The comp~arison of the very 
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successful courting of donors for the Power IV 
I)oject to the poor

performance in collecting monthly bills is 
a prime example of the curious
 
dichotomy of the NEC management performance.
 

6.5 CONTRACTOR PERFORMANCE
 

The perforaice of the Ilarza and Arkel-Talab contracts will be
judged on a rask-by-t-ask basis using a 10-point rating scale. The 
following rating scale was used.
 

Point Rating Description
 

10 Superior
 
7.5 
 Exccilont
 
5 
 Aver, el 

2.5 
 Poor
 
0 Unsi ti sfactory 

6.5. 1 larza EpineoringCompany 

Ia rz;I has ni ne tasks def ined in their statement of work,

corresponding almost ident:ically 
to the seven NEC project outputs defire't 
in the project paper. The tasks and our evaluation ratings are sho',n 
below. A discu.ss ion of the rating for each task follows. 

Proj ect 
Task Isc r i pt ipon Output Score Possible 

1a. Organ i z at i on and Managerme nt 1 2.5 10 
lb. legi slat ion aid tadLandards 1 2.5 10
 
1c. Mairit rrrr', Coordinat ion 
 2 5 10 

d. Purchasing and (St 33 -

I v. 'lalnirq , aid Bri'(dg(et ing 4 7.5 
 10
 
if Finincial Sys ten and Billlng 5 10
a 10 
1g. Eneargy El ffipiey 106 2.5 

lh". Tariff Review 
 7 5 '0
 
1i. NEC i c rficoii ersviul ­ -

Total'; 35.0 70 

Task Ia was j uIdgedl poor for" seVeral arOn' . Bec.. 1ff' of tie poor
recoimimriiridat ii' thlat NE l h heirl f roiln a Worl I BaIrn: ;ore('e ablrout the 
q Ialif i at i irin of liir'a ;i';tit i I ity Itl;irig'elin fit sp c ial i s , tire COP was 
niever accepterd by NFC. A,, .ret tih' 'PiI l ( ftort n itnthis t ask were 
nlelgir id y NEC's atI itude I oward ll] . airl of tie prohl eriv wt iI NEC's; 
ni t ial is, of lhlr;:a also rarla for tie Poor workfIn, r el it i lot Ween 

USAI ) aid NEC fi ilie :ai'lecr ioi of lHar;. . 'lask Ilb w;'n jur'dged poor for the 

http:discu.ss
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same reasons. Also, NEC has not taken any initiative on legislative 
changes or drafting of standards. Task Ic was judged average. This is a
 
coordinating task with Arkel-Talab, but there has been little need for 
much coordination. Task ld was not rated because the task has been 
turned over to the BNC Rehabilitation - Phase II Project under the 
contract with EBASCO. Task le was judged excellent. The efforts in 
corporate platiming were minimal , probably because of the unfavorable 
response by the NEC. However the on-going efforts in improving the 
account toitrack th,, budget are excellent. Task 1f was judged superior. 
The efforts in f inancial forecas;ting were judged superior. The ongoing 
work in improvilqg the bill ing procedures is excellent and is recognized 
by the NEC as extreely valuable, 'Task lg was judged poor because the 
installation of capac')itors was not completed and the causes of capacitor 
fai lure; were niot aial]y:zed or reporteed. Task lb was judged average 
because of the ,acceptance of the study by tOe NEC. However, the task 
conu;tmine(d moire coit rot pt'i';rnel Ir('sources th an was expected. Task 1i 
was not evail rated, ,tc ,ime the t ask ha; been assigned to the BNG 
Rehabilitation - Ii It, inider the contract with EBASCO.1liase ; 

Iln 5;ul1111i I, t 1," I I rmac Ot i; jud ed to beoveri perfot (oic' iarza 
av rage: I wliei Hi mt Was t sluper i orpp't -,d t'ir . porOor The. 
perforan;rce w,; pi-
exc( ll lit t 1,rra,. ItI 

r 
, 

hr ilrr t li t'early s'tages of the contract activity and 
A revie w of the Corntract after completion should 

be ver", 'o(o ( i I . 

6.1,2 A'I -'tIA I 

lie oh j(',t i ve ol t hie contract is to improve the operation and 
mnainttrai r of the telecmnii icat i or; ;id mobile equipment provided to 
NEC tider tli IP. rTheconit ract is judged according to the areas of 
equitpnent etpert iseabeing pirovided to NC. 

IIi pie I't Score Pos iblei 

1 Vehicle Main eriarl. Center 7.5 10 
2 Mach inn Shop 
3 Telecommunicatlioins Center 10.0 10 

Score 17.5 
 20
 

The work ) irelri pertormred at the Vehicle Maintenance Center Is judged 
(Acc lrt WIt' t raining operator' antlto b' I I tnt .. Py:;has'r',;'; made' in 

main enia ct p iesorlt'I t it , tie f;t tha t I ie f a I I it Ic have bWen 
unled r (n,. t I ll(I ti il duu i lip, t' t rit l ' r i t I ppera'r i od arid t le towe r r'pa i r 
e'q( ipmi'vnt ii'i; lInt tti .tv.i aitI, The i" IIi "g ,lri; t tcI iol wa; iot tlie 
rt';ptris 1 li Iit y (if t li cort ra,t o t'r.i,', hi' I' I. , i ni t 1at i v was t aker by 
t h it ct o r () t ! :,),'1 'll I e on .l r' .peo tl l i 



The task of training for the machine shop has not been scored,
because the shop has not been set up. Set-up was not the responsibility 
of the contractor and is beyond his control. 

The task of training personnel for the telecommunications center is 
rated as superior. Six people have been trained and can carry on the 
ac tivit ies i ndepene(iin t ly. 

6.6 TRAINING 

The training cml1e ted and propiosed by the contractors is described. 
The EPM project pyer speciffed the training budget, in US$1000, as: 

Long- term 
NEA '5140
 

Short-t(erm 

NEA 3364 0
 
Lang.uage
 

NEA/G;C 2i22. 

Nitk N.: ,,mp I,vees were provided with some training under a 
centrally fundid program, These sessions were at tended (luring 1983. 
Dates; rani,, fr"m M,'v 4, 11183 to September 12, 1983, and all dealt with 
electrical (19' i 1(1 ihy 

Harzi t i ' IM . .lolJoh F". Sleehy, in a letter to Mr. Ahmed Khalil, 
Director of T'raining out linieid theo NEC t raining guidelines as related to 
high level, , l , a training (Sheehy, 1985). Mr. Sheehyiri hl 1 a bnd i, 
suggested in L.in let .r th it a detailed training program be prepared with 
the ass',istaI nce of NEC if icial' . 

TraiMixi i , :.:Iopr.ri. c, for NEC employees during the EPM project are as 
fo 11 ows: 

l. Khalid Mol;Ited El lassan , 9-1-84 to 12-10-84, T.V.A.-utility 
enginie ring -- cnrt rally funded by CETI'; 

2. 	 Eight prog .mm ers current ly ire hvierg trained in Cairo. 
Schooling ilu'] ehs data ca unlii concepts;, VRX TRANSIPOicat ions; 

Progranmi rig Couhir Da)t a ]L ry and 
 Sys e mes;, and VRX TRANSPO 
Imp Ierient ,I i on. I ' dnI ar1 r p ov in er Het .t. M project. 

A s-i-prenst h n lo n mie t ol f urndIing of t ra in ing f or NE" stIa ff, In 
accountini' ,inld Wi i I ,naA I ,IJi)'init W rm Am rricar Elect ric Power Company. 
Training r fi , t ,d lould Ic l i;t "I 

1, 	 Utility training;: 4(0 s,:,iniri , weeks;; 
2. 	 lni vVE!;l trail ing: 6) sess;;ions;, i weeks; 
3. 	 Utility v :pe. iiri e. : 4 weeks; 
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This req,.est would include eight participants at an estimated cost of US$
 
190,500.
 

6.7 EQUIPMENT/COMMODITY PURCHASES
 

Harza has purchased approximately US$58 thousand worth of measuring 
and recording instruments, including maximum demand recorders, for use by 
NEC. These instruments are needed to determine NEC distribution network 
power factor improvements and power consumption data necessary to 
establish tariff rates for various consumer categories and to keep such 
data up-t:o-date. The equipment is in NEC stores. llarza has proposed 
using an instrument:ation engineer on a short-term assignment to assist 
NEC in utilizing the equipment. Approval of the advisor has not been 
given as of February 198?. 

6.8 USAIl)'S PROJFCT ADMINI.STRATION 

The administration of the project by USAID is described by 
explaining the administrat ion ef the three contracts. 

6.8.1 Har a n ine. tni i_!2 iaaliy 

A Request. for Ploposal for "Technical Assistance to Sudan National 
Electricity CorporaLtion" wa; i.ssuecd by USAID on July 11, 1983. The 
closing date for the R ,P was August 25 , 1983. Six proposals were 
recei ved( an(d revie(wed }1y ain evaluatiaon team ini Sudan, from October 3-11, 
1983 . The five-membi.r evaluation team was composed of three people from 
USAID, one fromn NEC , and one from the Mini.stry of Finance and Economic 
Planning. Three proposalls were judged to be compet it iye and were given 
further consi hvrat ion. T1%, comapetit ive proposals were ranked in the 
Foll owing order: 1) Stone ,iiiil Webst:er, Inc. , 2) Hlarza Engineering 
Company, and 3) Bl'chtel Nat ionalIl, Inc./Coopers and I.ybrand. 

On De'cembler 4 , 19 , three memnhi rs of thlie uvaluation team, two froi 
USA ID ard one ,rom tie Miristry of Finance and Economic Planning, met and 
voted for Stone and Wel;t er Itc. as the company most capable of 
impl emetiting tlie NEC port ion of tle EPM prcj ,ct. The decision ultimately 
turniedl on the c:omi tt i!' s; j udiement that Stone and Webster presented a 
nmu.ch stronger chief of party than eit her larza or Bechtel (Kranstover, 
Dece nber 1983). 

Be'st, and f inall ofters were re(pujst-ecd Ifro' tie three competitive 
propo.sers5 by -Januiary 2), 1984. The Stone adl West.er proposal, while 
being raiked first by tlie evalioat ion team, was by far the most expensive, 
the differencp deriving fr ii lier indir ct cost.s . Gi yn the technical 
closeness of tlie WI t 0 ) ltwrolo,; I ,; , lii ri Engi neer i C moipany was 
select ed by IUSAID. 

On Febiraiy I5, 1984, the evaluation team lader wrote a memorandum 
to files describing a February 5, 1984 meeting with the NEC team member, 
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who was 
absent from the final voting and unaware of who had been selected
 
as the contractor (Kranstover, February 1984). The NEC team member 
expressed his disappointment with the selection of Harza, the reasons 
given being that Harza was more of an engineering/construction firm than 
a management/consulting firm and the poor impression of the Harza chief 
of party. 

On March 21, 1984, the evaluation team leader wrote a memorandum to 
the mission director to apprise him of recent developments regarding the 
reaction of the NEC to the llarza contract (Kranstover, March 1984). The 
NEC Director General was told by a World Bank officia] that Harza was not 
properly qua1ified to perform the technical assistance contract. The 
Director General also compIained that he was not represented properly 
during the evaluatin se;s ions. 

The contract between tlar:za and USA ID was signed on February 27, 1984 
and March 12, 198V respect ively. The period of performance was 50 
months beginniu, March I , 1984 anai ending Apri 30, 1988. The total 
estimated co t act coal; wa; US$1 ,981,400, and the amountL init ially 
obl1igated was US$379,00). 

The llr:;a cont ract hit!; been modif ied eight times in the 22 months 
between March I 1, 1984 and )ecember 31, 1986, an average of once every 3 
months. Five of the moi fmiicat ions have beeni to incrementally fund the 
contract, one to 'orretL mis takvs in the statement of work, one to add a 
subcontract, and one to add a loig term advisor and reduce the amount of 
short-t erm ('51 tant work. 

The first mod I ication was completed on July 31 , 1984, and corrected 
sections of the sow which kere in the RP and bidder's proposal but left 
out: of the original contract by mi stake. The seond( modification, which 
replaced the proposed HI Tarza financial advisor witi a subcontract with 
Coopers & L'vbrand to provide, exactly the same expert-ise NEC would have 
received from BecLe, was completed on [)ecember 21, 1984. There was no 
increase iln est imHateid cont ract co ist as a re sul t of the suI)cmtract, 
althou,,h, tLh sibrontract was substanttally more than the estimated costs 
IHarza had allocated, The cosrt difference was taken up by a reduction in 
Ilarza's fixed fee. The originally proposed lHarza financial advi sor did 
not accvpt the long - term overseas assigrunent bemause of his wife's 
i 11ness. it i s i re;t i n; t io note that the Coopers & Lybrand 
subcontract was originally cont ained in the Bechtel proposal, which was 
graded (down duti ng; tlie proposal evalnt: ion because the expert:ise of the 
financial advi sor was not ili-hil ;nis hut had to he sbeontLracted. 

The t hi rd modi I i cat ion was romplted o(01n l e 16, 198!, and added 24 
pe ;rson -lnmeit his for a 4'(4IIui t e" aydvisor t:o review, arnal1yze, ati(h assist in 
computer atomat oln of tl1w NU", bi I I ing proces,;. The amount of short-term 
expertI assi st11as was f rorn 39 persoll-imonths 1o 1 9 5 . No intcreaseanice r(ducd'(1 
in tli Pat imated conictct cos t resulted frTom01 tlie changes it personnel 
allocation.
 



The27
fourth contr ctmdfcto-a,,opee nj 26g.1985,,and~< 
~increased th 'amo6unt oblgaed by US$28000, from US$379,j 000 ,tjVS$664,0Ouf The f if th contract, modification, as, completed 'on November- .j'28 1985, and increased the> obligation of the local currency fundinig by
~LS, 600,000 #from, LS, 360,000 to. LS 950,000., The 'sixth contract,,.

modification was completed on February.18, 1986,and increased the 
amount
obligatedi by US$336,0O0 from US$664,000 Yo, US$1,OOO0,. The seventh 
contract~ modification was completed on September 24, 1986 andincreased 
the amount obligated by US3010fo S10000to US$1,330,lO00
The eighth contract modification was completed on December 27, _1986 and 
inu4ebeu une amount obligated by US$175,000 from US$1,330,100 to

US$1,505,100, A'ninth contract modification is being approved by USAID
and NEC to obligate funds to allow contract work' to continue until 
June 30, 1987,
 

A review of invoices submitted by flarza from March 1, 1984 to
* November 30, 1986 shows a total of US$1,391,274.10 billed. The average

invoice is US$66,251.15 during this 21 month period, Total funds of 
US$1,505,100 have been obligated in ~5 increments ' for ' an average

increment of US$301,020, The average amount of time betwcon funding
increments 'is4.5 months, It is difficult to conceive how a contractor 
can successfully perform a 50-month effort with a 4.5-month'time horizon. 

6.8.2 	Arkel-Talab/0&M
 

~ARequest for Proposal for '"Operation 'and Maintenance Advisory 

y 

' 	

Services for the National Electricity Corporation"' was issued by the 
'7 

'
 

USAID Mission to the Sudan on August 26, 1984,~ with 'aclosing date of

September 30,' 1984, The RFP sought proposals from United States (or 

'
 

U.S./Sudanese joint venture) firms or institutions interested in

providing services.~ No qualified firm submitted proposal, but aa 
technically acceptable' proposal was received from Arkel-Talab' Cargo
Services, Limited which is incorporated in the Sudan and is fifty percent

beneficially owned by the U.S. firm of Arkel International and fifty 
percent by Sudanese nationals."
 

A contract was negotiated between Arkel-Talab and USAWD and signed
on December 30, 1984 and January 6, 1985, respectively. The period of 
performance wan 26 months, beginning January 1, 1985 and ending February '4~28, 1987. The estimated contract cost was LS 3,002,175 and the -total 
amount was obligated,
 

The first contract modification -signed~on May. 16,, 1985 and 7*was

obligated US$259,000, The obligation of US dollars was due to a change
by- COS ini currency regulations, which prohbited thes contro from ~$~<<
converting Su~danee pounds to US dollars. The bu~dget was used -to cover H 
expenses from 'February~ 9, 1985 until October 31, 1,985, anticipating a 
change in 008 iregulation's,'* 	 > 

' 

* 

-was'The seco'nd contract, modification signed "on,'December 4, 1986.The mod ificavion revised the local currency budget to iallow for tha 

V J FFT"' 
'-~f'~ 	 d -**'Y'~ 

http:US$66,251.15
http:US$1,391,274.10
http:February.18


payment 'of U S,2 dolar dir~ect costs in Sudanese pounds .at the. hi he 
legal rat~e after the exP~eiditure of the'amouint. obligated 'in'
jU.S doI ar s 

AP0/T was signed- oni January 4, 1987. to~ extend the, contract' -from 
Mac 1, 1~~A~~~to 30,~ 1987,~u The es'timated contract cos.ts- was987 Jun 
i4ncreased toLS 3,266,0713.A review of' thei invoices shows LS 2,332J103 

m::~1:i'billed through December'31, 1986, ,­

6. eA'lb -, CAr 


A contract. for assistance i.n computer. prgamig a sgedo 
SNovember 18,1984 betwe Arel'Talab',and7USAID. The contract specifed&~
twenty-f our person mnthsat a.toVo LS 200 000, -TheA contract was 
comprised, 'o o trsppr srie to NLEC -fr hepupoe o 
converting computer programs ~,to the, l00Aang'uage,~'p 4 o~ 

consistency, < The.'first~ PIO/T7 was signed on - September,, 27, '1984 j 
obligating funds in the amount of.LS 200,00, A~secondLPI0/T of May3K
1985 obligated~ an additional LS 8,000. 'ThisIwas .to -extend, the time, 

- -al1otted for 'the projec~t by 320 hours. -'Ahrd PIO/T obligate'd,,S 42,V000 
additional: funds ,and 'added another- tharee person-months 'to .:previou~s 

-specifications. This project wags ubcontracted by Arkol-Talab~to a4 local 
~company called Mr, . in his final r~eport; citsASud Consult, MI...Abusin, 
difficulty due t'o intervals in which-the 'original plam was abandoned' A" 

- (Abusin, December 1985)' iMr,- Shimshad Azri; COP fort Harza~who is 
directing the overall computerization- of- NEC, procedures, felt tha 
payment sould noti be' made tbecause thie conta tr'work -wasa inomplt<

and retarded the overal effort,t Final payment was not made, and NCR has 
now been contracted to complete the rewrite process..~"--

Ly i, ­



7,~ THE ISTI CONTRACTA 

The EPM Project was amene o ncl~ude a seaaecnrc hog

~ft~i~Athe International 'Science' and< Tech~nology' Institute A<(ISTI) to place, 
 a

long-term energy advisor within USAID. ,This advisor was to ­
"-n~:.EP4 Project: for the. Mission, and to assistl, the Mission in any other~AA
 

)~~>Y ,energy-related question. ;This component of EPM has beeii perhaps the most" w,
4
~ successful, and deserves extension unt il~the PACDA2 

~AThe ISTI contract appears to have had an unrealistically large, scop~e
 
ofwok. The gener~al scope of work Awas. to ."conduct .organizational,,
 
technical, financial 
 and. social analyses of ongoing and ',proposed
 

-activities 
 of the USAID/Sudan energy program.' These analyses willU define'
 
the costs, benefits and potential impactA of OS andUSAID interventions
 
in the energy sector." The scope of work follows with a list of Afifteen A"1specific tasks" for which the contractor was to be responsible, on an 
"including, but not limited to" basis, It is a truly staggering list of
 
tasks, including " ... evaluation, on a national and regional-basis, of
 

-~the 
 organizational ,and administrative capabilities of the 00S to~carry
out ongoing and 'proposed projects ...; analyses of past Aand probable 

A 
 future performance of Sudanese institutions in energy sector activities; 
draft sections of' Country Development Strategy Statement ... reviews ofm; 
energy and e gineerng activities ,,;designs for new energy/engineering 
 A 

activities and/orthe ene 
 of other activities.
 
The designs will include analyses of those activities' economic,-social
 

*and administrative feasibility; Quarterly lists of analytical resources~ 
with Sudanese and American academic communities; Recommendations
 
regarding all aspects of the implementation of existing and proposed
 

Aenergy 
 projects; Assessments reviewing the Acurrent state -~and
 
potential of the energy sector .~;biannual reports which id1entify the 
planning and programming activities towhichotherUSAID reosrcesuight 

A>
 

contribute ,...Assessments which renewable and
-examine Apotential 
 A 

-,nonrenewable energy resour~ces in Sudan ... ; two annual bibliographies
(one each year) of publications and other data relevant to the Sudanese 
energy sector; ,*9Quarterly reports describing and analyzing COS
 
policies energy production and development with
-and -programs -in 


recommendations ... annual summarize contract activity; Two reportskwhich 
for the' preceding year ... ," (USAID, April 1983, pp 2-4). Theadope ofwork specified some forty-seven reports, reviews, and----essments, in 

A 

addition to, quarterly and annual reoti h nta w-year ,contract, The contract was amended six time~s ,to -increase, fun~ding ,and ,A > 

the eextenddate, PO/T ,contract's completion
M~arch 6, ,1983, included-a stteme Int, of', work hc.asge ti
 

--Acontractor. 1primary, montoring and
A A' tehnial resposblt. o h ?+ + + I
iiiiA~l iiAAAi~r ++,"+'+
A"'! AAii'1li£ 'Ak A.....k +~ 
+i; ;+ ii i A)++~ A Rral Renewable' Enrg"+; and the, Enrg Plnnn andMaagemenA. .............. ..... ...
 Projeacts" (AA arca~h' Attahment~ 1)2 wel a iUSAID/Kh'artom 1983,. 

other umajor duties, AW' i(A " ' AA' A'A A.A~A .AA"AA~A 

~AkA~k~A'kk The.Sudan Mision's substantial energy portfolio, including the bulk 

ofte CIPpr:.ran.'. required technical 'skills within the Mission. While 

-'A'Ak 99' 

A> A' A + A A+ +a '. 
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Of (REJD0Y 	4in Nirobi for assistance, the' scale and technical 
nK~ of the 	 power component of EPM and "the CIP Program demapnded a 

in~cuntytatpeseneoul nothov ben filedwitoutthe hiring of~ 
an energy adviso.KF ~G ~e iicwt~u 

The ISTI contracti appears to have been~ a vrali and effectiv 
mnechanism,: however, ensuring, quality and continuity, If the energy
advisor position had not jbeen filled, or if somieone without the ,technical 

quliictins o 7dedication ,of th'e pentav sor had~not been~ 
idetifed,~thre s aditinct possibility that, the power systemi 

'component of the'Mission's portfolio would have been everely' affected. 

In hindsight, given the breadth and complexity of EPM,,the,Blue Nile
Grid Rehabilitation, and 'SREP, the Mission should hav de oed a 
energy office, staffed'with at least one local hirproject assistant,:,to)
help the' Energy' Advisor inproject impleme~ntation and oversight, as- well 
as an economist to track NEA policy issues. In addition,nmore time of i 
the Ff0 should have been allocated to, the day-.to-day management of- the 
EPH,,in particular during the critical time between long-termn chiefs of 

- - party. 

While records concerning allocation of trust funds~cetil-the 

have not been 	 adequate, we believe that it is unrealistic to expectth
Energy Advisor to undertake, routine project tracking duties in -addition 
to the -daily technical oversight required for EPM, the: Blue Nile' Grid 
Rehabilitation, and the Roseires Dam dredging 'operation, 

Energy is an intersectoral 3 cornmodity, and cannot be overseen easily ~ 
-Thisby one individual, is.particularly true tfor a, Mission such, as

Sudan, where the portfolio includes power pgeneration. and trnmsiu 
tariff studies and public utility management, 'energy planninig,, renewable 
energy R&D, and forestry. The Energy Advisor ha-oean admirable job< j;
in the' fulirange of topics, 4sdn ~ 

The Energy Advisor has emphasized oversight in the power sector and
 
-- '-has 
 requested assistance in'other areas" from' REDSO iand -elsewhere when '"" 

needed. It 'may have been prudent fo ,the~Mission,~however,'t have~ 
requested more assistance from REDSO or' the services of 'alocal hire for 
oversight of the~; NA portion -of the EPM roject We 3recomme'nd th~at 
additional assistanc' .be'provided to 'the nergy Advisor3 throuIgh the
hiring of a local specialist, whose task would" be to Assist the Advisor~ 
in the -routine, adminiutration of the ZZ4, and coordinate 'with the DO 

'~~~n""v"' iho d'with,'EPM and 8RPM 	 ' 

"h 
 Energy Advisor 	 playa an important role in' the M~ision beyon 
Ssimple 
 oversight of 'the4 EP4, Th is p~1t by5h

44 )oversight of the R'oseires Dams dredging and mbiliin Mssionsponseq t o
j~> short ter~m crimes (s'uch aes debri in the Roseirem, and the 

poetily seer powr cuts in the Sprn of 197de"odawo in 

~ RoersRsrvi) 	 an tertho~~ ~ 	 swll longer staege suha 
a ss ts ia n c e i n ' e ' M i"t s ' s o i ~ d e s i g n i n g t h o t e up 	 t
 

http:adviso.KF
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Even if the Mission proposes to withdraw from a major role in the 
power sector, the dominant role of energy in the Sudanese economyrequires, in our opinion, the availability of expert advice within theMission. The Energy Advisor position is a cost-effective way of 
providing this assistance. 



8. DEVELOPMENT IMPACTS
 

The most tangible impacts of the EPM project will come from the NEC 
component, which has helped supervise installation of critically needed 
hardware for the Blue Nile Grid and is still working to install a 
computerized billing and collection system which is crucial to the 
financial viability of NEC and is important to Sudan's international 
indcbtedness. 

One measure of the immediate i:;tpact of the NEC component is the 
value of improved collections. In 1984/85 (July 1 - June 30), NEC 
collected 37, of its total bill.ing, and in 1985/86 (July I - June 30), 
collected 44%. There is no reason to suspect that: NEC's collection would 
have been het te r at all in 1985/86 without the project's intervention; 
i.e. , we assume the difference he-tween 37% and 441 is not simply 
attributable to random variations. We have n.) way of assessing this 
assumpti,on starti.cic vlly,hut it seems circumstantially appropriate. The 
World Bank prompted NEC to begin discont wcting nonpaying customers, but 
that eUfort did not begin ntin1 July 1986. Shamshad Azri began work in 
the cotuteri::ed billing and collection in 1984, ;(d came to tle project 
full-time in. July 1985. Ihu;, th World Bank intervent.on occurred after 
the oh;e rved co) l e:ct ion increase rtported here, and the timing of the 
Hlarza cow rac t Ldvr the EtM fits thte observed patt:ern. Had NEC 
collectud only 3/' of the larger billing of 1985/86, it would have pulled 
in IS 8.8 mil ion less revenue, or US$2.9 mil lion at an exchange rate of 
US$1 . 0 - LS 35.0. We attribute roughly US$170 thousand for one year of 
Azris cos;tts, whici includes, sal.ary, overhead, pay differential, and 
fee. If (OS finds t:o support people working with Azri matched the cost 
to USAI1), whichi is a stringent assumption, USAID received an 853% rate of 
return on i.ts investett: in the first year of t:his activity. If GOS 
incurred ito costs, USAI1)'s first-year rate of return was 1 706%. For 
cost-benfeit ratio:, th(se are ha rd t o heat. If similar or even improved 
collective rates persist- into the future, this rate of return will 
increase. The benefits of the equipment installation, repair, and 
improvemei~t maint e(( frol the NEC componelt are easily assessable in 

priiciple, but: the ivaluatt:ion team did not have the resources to obtain 
the releva t: dita. 

From USAIf)'s per;pective, however, the important* question is the 
permanence of these henefits. The improvemeinL i collections seems the 
least sens itive to erosiott after the end of te project. The benefits 
will be re (adily app,reit to NEC, although wit:hout ministerial pressure, 
there may be ]itt . internal not ivation to ensure that they continue; a 
concern for prof it ill operation may need to be enforced on NEC for a 
while, lwover, the World l;ank is making its support contingent upon 
col lect ion iuIatd- a tivi tie ;, and other donors may do the same, so 
enough itncentives to maittain tite improvements may exist: for NEC to keep 
the new system operating. 0i the continuation of t:he vehicle and 
equipment maintenance activities after the end of USAII) support, we are 

more agnostic. 
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On the NEA side of the Project, benefits from a strengthened energy 
planning institution which is able to contribute useful ideas for the 
development and implementation of national energy policies are elusive 
but potentially enormous. It is unnecessary for NEA to be the sole 
contributor to improved energy policies 
 for the benefits from its
 
contributions to have large pay-offs. After all., one-t-hird of Sudan 
presently is desert or semi-desert, and approximately another quarter and 
a third is threatened with decertification from continued deforestation; 
the benefits from forestalling even part of this promise to be large. 



9*. LESSONS LEARNE 

M--ospof the l-1essons--we--draw- from--the EPM- Proj ecpr~obalyhave beb­
v~drawn~ before, fr~om, ex'erience with 'another project, perhiaps miany times~ 
~''>from m~riy projects4 However, if .the same problems ar rsig 

lesson's may be 'worth repeating. With, this' humnility "'aboutrenntg 
Swheels, we discuss a few-such lessons that may, be worth~ considering in 
the design and exe'cution of other projects.w -' 

' 

1. Do not try to hiave one person oversee such technically diverse and 
internally comniex projects as thee EPM. Reasoning behind~putting 
the NEC ,and NEA/GPC components together in one project may have been 
to secure coordination - between ,the, development of several 
institutions in the energy sector of a single country, institutions 
that ought to be coordinating activities among one another. This is 
not an unreasonable idea, but in fact, the coordination, required 
and/or desired may be minimal, and even if it is important, it may 
be too complex to manage as a single project. Such coordination 
should be considered at the level of *the Mission Energy Office, 
provided the Mission Energy Officer is not already managing both 
projeocts, 

2. USAID should expect to have routine administrative matters handled 
uneasily at first by a youngf and/or ill-developed institution such 
as would be the appropriate recipient of -an institution-building 

when the purpose of the project is to -teach unfamiliar 

administrative and 
expect the pupil 
Frustration at 
counterproductive. 

managerial principles, it is unreasonable to 
to get it right from the very beginning. 
USAID is understandable but is probably 

3. Do not prec.cribe as large a number of output-type tasks in the 
project paper of an institution-building Rroject as were included- in 
the- NEA comnonent of the EPM Project; There -appears -to~be a 
tendency for a contractor/resident advisor for a host institution to 
focus on satisfying the tasks in a statement of work and forget what 
the, overall project objectives were., Probably, the larger, the 
number of specific tasks included in a project -paper in the first 
place, the, larger is -the -number of them that make marginal 

-contribution: to the success of the project.JNevertheless, it would, 
tak a oldcotratortoignre hem ad i, wllmay be less 

trul to dote2hnt2otte mne. 

4, In an institution-bg-ilding groject. strive to get in 'theorolect 
npaner. 'or 'the statement of work. or' contractor proposals. or 
mewhere .a larger-scale, conceptual' organization of .the problems 

2the host institution is supnosed to-deal with in its mission, 7Young 
*Iorganizations, in th nry-sco at least, seem ,to' have ja. 

4 - 'tendenicy to rush off in .all. directions -at once, wlith limied * ' 

instituxtional effort devoted- to-- thinking>11- e arly; about --

I I ~.-105 
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national-level priorities in the 
energy sector. This may mirror the
 
availability of hard-to-pass-up, donor funding for gadgets in a
 
certain energy area, administrator's efforts 
to keep staff occupied, 
or other events that it seems reasonable to follow at the time, but 
when they are all put together, leave an incoherent institutional 
piogram. It would be very useful for USAID to help the ('- ,tractor 
and the institution conceptualize the host institutiJn's target 
problem -- not the institution's mission, but the general problem at 
which the missi on is directed -- so th;at thc institution, with the 
contractor's ass;.,;istance can assign priorities to its own tasks. 
(For instance, NEA'.' miss.';ion include s; studying energy technolog ies 
and energy policies.; and making recommendations regarding energy 
policies. NEA'; target problem Is; enelrgy in general In Sudan, 
including topic; tmder the juris;diction of (;PC, NEC, the Mini stry of 
Finance, the RenewabI enF.irgy Re.';earch Inst it ute , and the Fore;t ry 
Bureau of thlie Minli.;try of Agri culture. Thiese cnergy topics, which 
are ';,tgm nt d Imrt.,ilcl;tically, ate muchmioe' iltel-el;lated in fact, 
and NF.A .;hould c( l,'tptsl1i:.e Si;ud ';,ns prob]em.;erlergy panoramically 
rathier thLn alonp burti'icrat ially dt ined lile;.) Thi.' can lelp
the hos t i ;t itut ion talke t'liargv of its; owni lou;e rather th;n be 
swung around inl the wirds oif availabi donor f-uning o1l int.rel'; ting 
work ill tilnigrt ll - i-Plated ;Alas, of c;'colln l'y im lrt.'rllce to tle 
hos;t coult ry. Ve oi pr1'ior cause 
serious probl]etms; it ly 1ir 'onlicept 

rr(01) i I hat coli('eptual I iZa t I cangiil .
ition, Iwld ion!; are wrong and are 

not qu icklv revis.ed. (Coiliet' ently, ,arlivez proj ct pltPlnni h, phases
such as; t le pro ject p i or t l' ;tatImlelIt, of work may not be the 
best place.'; t" it ttempt c(mi relwle.:;iv e andi sp;p'cif ic concept ual ization 
of prohl mn,, but wit hout clear tonlo-ptualza ;ttioi at early t;ages;, a 
project may mi.';'¢ it', mark altogteLir. (:(,listqu,,tlt I Y, We ' eicouri.ge 
early (' (tl't' t iii i;a;it itii by tlit1 projeti (It e.'s; i i-rs; a,; we II as 
contiliing at t'lit It l to o ' lirtis by tilpI inat ion imlItul p"Ior'; to tentlsure 
adequate fit 'H ibe l x ,Wt'i oject problem duri 'tion. 

5. Enco" rag tEyt', q, i l'n t i; i ;o r itolnt rt or _ill all ii; t ltit i oi - Iii Id lgtroje t .y';coIiw;t J!I_, _ , _ i sjt.'__ ;i, at N oA _y-t it' jvi I it'.'; to ll themvibr .t; hoss , t ith 

not-- irt't'ly_.i i.'Olvt'd witt lh ' proj,:.Cy't ,W ew,0r' suirpri st'd at tme 
mis;ctieppt ion; atniig atl mbller; at NEA about what t1t EIT Project 
was; trying tot accompt i sh" who was; tt'fIp s.';plporIt'd how much tt do 
what, who Wams; pt'tl ti iit'I ;lla d thbus; tii'imed for prtlolot foil, what 
the credetlIal; of lit'cotialactor; w're' (I.t'., "Why s;hould wt ] ;ttel 
to th re'm gt'e'nIra l suspicion ; t bat whie th'y wt're leIng told"), arid so 
little 1nri',t h ';otn 't lilrg j'(t)rl tl y'rt' g,,t tiirg let thit ut of.
 
These art' not ioImi mII)ilI ruli l lnp i1is;iIni 1; s ;tafi of any Iti titut ion with 
a mnr;alp prole,m, bu t manyiiof t}.,m coutld b, elimina ted or rolfreccted
 

more product iv'ly withi a lit tlt welI l-tiit'd nil trindly Informat ion. 
Time project It'slf co ld aictually betil it Itiol th informtd idha; of 
stalf mvMiml,,trs; hutnoe Iectly sippo't 'd by it but lit 't' orI tt' d 
indirectly associatetd with topics of mutual Ilntertest.
 

http:eicouri.ge
http:revis.ed
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APPENDIX 1 

List of Acronyms 

BNG - Blue Nile Grid 

CIP - Commodity Import Program 

CFA - Central Fore;try Administration 

COP - Chief of Party 

E/DI - Energy/)tve lopiiwit Initrnational 

EPM - Energy Plantning and Manairaagemett Project 

ERC - Energy Rl.;tarchi (onrcil 

ESB Electricitv S;uipl v B -dr(of Ireland 

GOS Gove rttlent of S 

GPC - General Petroleum Corporation 

IBRD - World Bank 

IES Insti ttut e for Ervi ronment al Studies 

MEM - Ministry of Energy aud Mining 

NEA - National Enr gy Adini ii;trat ion 

NEC - Nation lt lc't ticit y Corpora tion 

NRC - Nationaloriai}, rCoun il 

PIO/C lProject Imp! ,mittat i)n Otdpr/Commodi ty 

PIO/T Project Ittipmmriat ion Ordvr/fechnical Services 
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PPS - Project Paper Supplement 

REDSO - Regional Economic I)evelopment Support Office 

RERI - Kenewable Energy Institute 

S&T/EY - Office of Energy, Bureau for Science and Technology, 

USAID 

SEPAP - Sudan Energy Policy and Planning Project 

SOW Statement of Work 

SPDP Sudan Petorum Development Project 

SREP Sudan Rp,,wabl, EInergy Project 

TA - Technica l Assistance 

USAID U.S. Agency for Inteinational Development 

WNPC White Nile Petroleum Co. Ltd. 



APPENDIX 2
 

List of Persons Interviewed
 

USA! D/W 

Mr. John B. Slattery - Bureau of Africa/Sudan Office (AFR/EA) -

Mr. Weston A. F.isher - Bureau for Africa/Energy Advisor (AFR/TR/SI)P) 

Mr, Warren Rush Bureau for Africa (AFR/CA) 

D)r. David Jhirad - Office of Energy, Bureau for Science and Technology 

(S&T/EY) 

QlSAUI JKha rtoum 

Ms. Valerie Dickson-Horton, Associate Director, Project Operations Office 

Mr. Blaine Jensen, Mission Evaluation Officer, Economic Policy and 
Planming Office 

Mr. Jay Carter, Energy Advi sor (ISTI) 

Mr. Richard M, cn, Assistant Project lrvelopment Officer 

Mr. Dean Moody, Act ing (hief, Engineering Of Iice 

Ms . Donnai !t alr If PrF, r Iect D sign A11(I implene ita! ion Off ice 

Mi. Azhiri Kar-im, P'roj(ct l)esign and Impl meiii ,ition Office 

Ms. Ravindar Ailaklh, Economic P)l icy and la' ing Officennat 


Ms. A tni W. Slugart, Chief Vouchr Exaiiiinor, (ontroller's Office 

Ms. Cecile E. Robles, Controller's Off ice 
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Ministry of Energy and Mines
 

Dr. Adam Mousa Madibu, Minister
 

Na t~i ona En!er.j~,_ J,i [i I rat i onAdt__ t 


Dr. AtitI Rahmvl Al i ;urll i, Director 

Mr. i ap I El iv::lt i, A.;o)ci ate Director, Head of Planning Unit 

Ms. Maha Mol tant' Aw:r,, Infrmt iI ion 

Mr. Abde l Sal aam, Iit(O)rthit ion 

Mr. Aidmhll ah )'imiatn, o.,iota Il Planning 

Mr. Salm A] i, Regionatl Planning 

Mr. Ibhra i Hu sa:;. Compute' Unit
in, 

Mr. Mohaied SceIel Farahl, Pricing 

Mr. ;ara1 ()Gani P'ric ingPrn, 


Mr. Hyde r Daoumd, Pricing 

Mr. Mohnamed E 1 Hakim, Coniservation 

Ms. Maha Al tEl Syvd, Cons;r.a.lton 

Mr. Ahmed AbdutI ;otic, Alt Satn, Projects 

Mr. Abdtul] Tl .,,I Abul lIal,, Projects 

Mr. Abdul l Tdinwc.d F!1 lQsejin, Projects 

Mi Mar Wt "", Engineert t , ,;,Q, Elto't rital 

Mr Balri O),, .ttiamid, Tv''i}mro-Ecortmir Studies Division 

Ms. Kawt her Abdlhl W;,adNlWl, Il't'.,w-E.ontorlmr Stmdl eis l)ivision 

Ms. Kawtvlrr Madam i, Tvebo [-Eot mlc tuil Ie; )iv;ision 
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Energy/Development International (EDI), Contractor for NEA Component of 
EPM 

Mr. David Pluth, Chief of Party
 

Dr. Mir Ieydari, Senior Advisor 

Mr. Sandy Hale, President 

Mr. Paul Cough, Senior Economist 

Ijtwrn ti onal S.:ience and Technology Institute 'ISTI) 

Mr. Jay B. Carter, Energy Advisor, USAID/Khartoum 

Harza Engineering Company, Contractor for NEC Component of EPM 

Mr. Shalnsad Azri , Chief of Party 

Arkel -Talab 

Mr. Terry Burrows, Vehicle Maintenance 

Mr. Mike Rouse, Vehicle Maintenance 

Mr. Tony Anagnos;t ou , "'e lecominunications Workshop 

Ehaw;co Serv ie Coiwan 

Mr. Tom Jones 

Mr. Ronald P. Isaacson 

Chicci Inc 

Dr. William M. Bateson, Chief of Party, USAID Agricultural Planning and
 
Statistics Project, Planning and Agricultural Economics Administration
 

Mi ist ofjinance and Economic Planning 

Dr. Said Zaki, Undersecretary for Planning 
Mr. Abdullah Omer, Deputy Undersecretary for Energy 
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Mr. Abd Elrabim El Sheik, Deputy Undersecretary, Public Corporation
 
Department 

Renewable Energy Research Institute
 

Dr. El Tayeb Idriss Eisa
 
Mr. Gafaar El Faki 

Management Development Center 

Mr. Ali Ahmed Osman 
Mr. Ali Abdel Karim 

National Electricit:y Corporation 

Dr. Abdel El Latif Ibrahim - Director General 

Mr. Ahned Khal il Director of Training 

Mr. Ahined Babiker Director of Public and Media Relations 

Mr. Ahmed Zulfu )irector of Administrative Affairs 

Dr. John (;indi Director of Corporate Planning 

Mr. Omar Fadalla - )irector of Commercial 

Mr. Ismael Babiker - Director of Finance and Administration/Khartoum 

Mr. Kamal Natig - Scn ior Director of Finance and Adm. 

Mr. tamed EI Mamoon - Senior I)irector of Khartoum Province 

Mr. Al (afaar - Managr of ''ran;mission )ivision 

Mr. Awad lbrahim - Operation Manager, Computer Services Division 

Mr. Al Sarrag - Burri Ceierating Station Manager 

Supervisor of Maintenance, Khartoum North Generating Station 

Mr. Mohamed Nasr -Khalotwon North Area Maniger 

Mr. Khalil - Omdurman Area Manager 

Ms. Bella Abdalla - Financial Management Division 

Mr. Abdoullah Mohamed All - Accounts Division 
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Ms. Hameda - Cost Accounting and Budgets Division 

Ms. Alawia - Statistical Accounting 

Mahmoud Shrif - Distribution Standards 

Khartoum Area Engineer 

Mr. Mohamed Tineer and Mr. Mohamed Ahmed Mirgani - El Bagier Substation 
Engineers
 

General Petroleum Corporation
 

Mr. Abdel Fatah Mohammed Saleh, Director General 

Mr. F. I. Zaki, Director of Administration 

Mr. lassan Elzubei El Tahir, Refining, Distribution and Marketing 

Mr. Salah M. Abdel Gadir, Training 

Mr. Alam M. Abdel Bagi, Exploration and Production 

Mr. Abdelmutool Osman, Refining, D)istribution and Marketing 

Mr, Ihrahim Mohamened El Nas;r, Finance 

Mr. Ahmed tHassan Ali, Planning 

Mr. Omer Mohammed Ibrahim, Commercial Department 

Mr. Abdul Rahman M. Eltilib, Pipeline Company 



APPENDIX 3
 

NEC Facilities Visited
 

Billing Computer Center 

Burri Generating Station 

Burr i Substation 

Central Load Di.spatch Center 

Central Warehouse 

El Bagier Sub ;tation 

Khartoum North I)si ;t rict Office 

Khartoum North (en-rating Station 

Kilo X G;la ll) ilie 

Kilo X Sub!;tiation 

Kuku Ca.s; Turbine 

Kuku Sub;tat ion 

Meter Tet inV, Shop 

Omdurman Di trict Office 

Tel ecommuni cat ions Works;hop 

Vehicle Maintenance Shop 

121
 



APPENDIX 4 

STATEMENT OF WORK FOR MII)-TERM EVALUATION OF
 
SUDAN ENF.RCY I'IANNING ANI) MANAGEMENT PROJECT
 

A. The Evaluation Teamti in to: 

1. 	 Review Nill pr(ject docum.ntat ion, including reports, final 
eva] uat ion and ot wr mat er i als from any related previous 
project , ,inch as t he (energy pol icy and planning project 
(936-5703)
 

2. 	 Revi (w projct paper, grant agreement, contract, quarterly 
repor t, proje ct impiementation letters, and other documentation 

relateid to E'M. 

3. 	 Interview all relevant personnel in the GOS, USAID, and the 
Contract or Teams 

B. The general approach incorporated in the P'ES Format wi ll be 
followed. This would ,ntal critical review of the goal, 
obj ec t iv,, s ;t rat egy, i uri"t s and oit )iut s; of the EPM as; a who 1v, as 
well as for each componn.1t. In addition, the team will cons; ider the 
following spec; i i c issues and concern;: 

C. General (:ons ide rat i on 

Evaluat v A-. .'ru1 t tr (f tlie project as original ly des;ige,. Was 
it useful t have di I f re.nt cromponents under Otl(, project , ut wi th 
di ffe rent ('ont I I , nega t i ye- li havetact ors? not what resu t s been 
experitr(,(L? Ar( thpre anti clnges; in proj(ct s;tritutire whti ch would 
improve thle adminiqt rat iott and itip ment ati IJI of thpt project? 

Are the original oje't iven of ti I 'I'M :t ill v.i li, givel the 

present and;t pot t id) 4-c llono ic anl pol it ical (,l1vilroillnit ill Sildan? 
how h;ave I he 1l .!. of thlie v.iiott,. gi,,c. i 4i, i iwVo I viid il t]hei lI'M 
,vol 	vd? 

la s; t0 lipFoj ,'t itprovv'l the viability Qtt thIe' vi iois; ; i; t ittes?;? 
What lhi. loe t1114 i rllat iotinshitip lot.twilti th. cntt act ;t1antfd thlir 
CouILterpa rts; a titi(| W t t, I ri ctinypN at re, rccomwe dl ' Hotdw couldny , in( ? 

the cont r'ictors; have h,p1n more effect ivv. I bringl. about improved 
staffing aid bet t er managepneitt pr;ac tiIes,;? 
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In addition, several general concerns Identified in the projectpaper and the project paper suppi lemnent should he addressed: 

(1) The 	 impact of the immediate :short-term as; is,;tance. 

(2) The 	 provision of al(Min;ory ;e rvi ces a(l trininlog by the 

(3) 	 The ofCx temt cooArdin ation by the contractors. 

(4) The app ropri atuen of the relative project contributions to the
NEC, NEA, and the, (;IPC, 

D. 	 NEA 

Have the EI'M 	 anrid NVA ma(e ffctireie use of tile previou; EnergyPolicy aind 'lanti ng Pr .j ct ? Is the NIA a viable inst itution atthIis 	 t itilce? Shoul( thi EI'M role iii meeti g p roj ect oh icrtiv e be
rivvi sC(I Shiould thlIi l'iif(t oh ject i ye amid i at 4s i a] tei lp toSleflI 	 ct tlI , Iit iip; of t h N+A? 

What i, thp, relat iort phi btw,.,tt t ho contrac toIr alid tl + NEA, aid how
coulId thli ru1il atin p bj iP1T Howrlarlce( are NEA fuintirg d'c is ions
made? 

E. 	 N. E. C. 

To what- exttemt ha; t h 	 EPM coit ract or been tut Ii ized by NEC? Isthere suiif flii t coordioat iOn between thli EP 	 arid the Blue Nile Gridproject? Wlmat ch;nges ir act ivities woul mos t benefit NEC? 



CRITIQUE OF THlE LOG CALi F'RAEVORX OF THER PROJECT RAPErJ 

~The ,program or,, sector,-ga ~two'poetandq~'-. urssae
aropriate to both the l.982 and present'onrriutonc n udoses ahe "i' 

project or sectorol to*Ib to <c1 
is 7ae. enrgyrelated.co'nxtiaints

W development and to contribute to the'I satisfactiono oner.-ter energy'w><
requirements for' evelopmaent, i. a -lookin ,to orderly ', long. term ~mCanv 

development' while recognizing the, shor ttrm-exigencia QSdan,, s facing
 
-;~ in *energy. CThe project ipurposes were consistent widt- the. program' or
 

sector goal:'(l)~to- increase- short. torm eliabilit o the6Blue Nilo'Grid' 

an'dL improve, the managerial, and finanial capability of NEC to generate,C
tranmitanddistribute power; and (2) to improve the capability of NEA 

and OPC to plan for more efficient energy use inSu.dan.~ However, atIthej

project level, the outputs suffer 'problems of clarity,: verifiability,,
plausibility, and arbitrariness. 

The most critical problems with the logical framework involve the
"'important assumptions," from the program or: sector 'goal level, to the
project component level. Mtany of the assumptions identified as required 

'" 

for success of the project were implausible at the time ofwriting of the.,
project paper, The total effeet 'of these assumptions is to - largely 
assume, away important' causes of underdevelopment, Throughout the*~ 
important assumptions 'and the project outp~uts are implicit ~and ,explicit
assuptions that' organizational restructuring will occur as smoothly as1 
clockwork, that government agencies will cooperate with one another, anid 
generally 'that Third World concepts of rationality are the same ;as the ~ Wetern World's.," Experience ,has shown threbeliefs '''''epat' t 
false,' At lose abstract levels, there are assumptions that are very
specific technically but are simply false and were commonly. known to be 
false at the time of composition of the project paper. For exiample, one 

*"' 

C ~ 
C ­ "'of the "important assumptio~ns" for success "of the NE&'component was that' 

the' demand for electricity on the Nile Orid~ vould either remain ~""~" 
constant or grow proportionally to the grid capacity growth.-, The salient ~ 
'fact of electrification in developing countries. is that. demand. 'growth
~alost. immediately swamps capacity "and. that grid extension*9-bring 

CBlue 

-new 

'forth m"ore deand than' ws' atcipa'ted, The problem itusuly one o~f'i" 
Cdemand'pricing, in'which the for an tunderpriced, good., phical aces'co Lto 

which is'difficult' to restrict, both' exceeds and 'etodes supply capait.'4~4 
"''' 

"his 
 tog 
4

ito be expected with typical Third World' electricity pricing.,
 

M~~~fany 'of the project outputs, appear, to~be drw from the~otrco 
~obligations specifiedn th wr statements, C7tIs 'not clear ,thatC ths'ee~ '­
cotatr duties -ar'e prp y intorpietod project outputs# although4~~"t*sC 


Overall,~ the h~igher lve go&Is of the project ere ppopiate tovC ­

Su!dan' c#ircumstances, but the specific projec war nsvlyhoutputs~ 

an ftnasuadaa th~e existence of the circumtne whc the'"" 
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'44 

~ dew igned, 2to changel! ThO' e~cplici~4~ I~
4-4 ~ sot~wet1++c~c 
seriously J~elieve4jt~r be;;raqutro4;for~ ~the IUCCOS~ ~C this' project4 the ~ project never 4<.hould have boovundortakn. ~To:~ believe '~that the~e
"po~tant~ assumptions' really;were neceasa~yto( the 
SUCOOSi of the ~
 project would involve one ina'c
4 4-atch.~22: th~prob1emtb~a~1v0dc.~ot 

~, Ie~ist 'ifthe project is.to4b&eu~~usful. What't)iese"1mpor~ant
ausw1~ptions" appear to have done, however, 
is torats. theexpeotationh
4 '4 of project outputs> unreali.tic~lly and <to 'eno rage'truatraeton 'of USAID
with oomP ~ 

< 

problems. 
4<44-4.4 

The following sections revie~ the goals, output., objectivelyverifiable indicators (OVI's), means of ve~1fication, and important 
 ~
 
assumptions, Each item is paraphrased from, the flrniAt t~ 

r~qi~(USMD/Khar~ou*~, 1982,' pp. 62.67) and rrii follove4 by a<cp~umentary.phrase~.~<~
or bentencemarkedvith an asterimk (*)
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'I i'3~ 3'3, PROGRAM ORSECTOR GOALwt3" . 

Oblctvl Veiial toIndicators~nh 4hat
 

imploged GNPi energy sens.irotesectrs'
 

b1ci~Not"neessafilytiuable to energychan3e3
 

2. GmProe/ Pienergy tinicesve secos - 4-

Measurement and attribution problems.3'3333 

3. Energy allocations correspond to national and regional%33
development priorities.
 

4. Types of energy' consued recogni2ze environmental. and economic 
constraints in Sudan.~ 

*Vague. Fails to recognize tension between these 2 constraints,"w 

M-eans of Verification 
33 

1. Energy supply/demand analysis.'33
 
No clear relationship to
3 anything.3 
 3
 

2. Economic and energy statistics.~ 
3 3
 

3 3',333
 

333.3 * OKI <
 

- 3, COS energy management plans and programs. 33 3 

3 Imoortant Amawmtions 31 313343 

3 3- 1. Real oil prices stable for nexct 5 years..,)
 
''*Possibl~e ae writing, 3
tobelieve at time of, Prjc . 33.3 3 

2. Sufficent foreign exchange available forioil, purchases 
 "3 3-

Ornly,marginally plausible, 33 ~.3 3333'31 

to "schedule, 333 ''4"' - ',3 
3 

j 

No highly plauible, A ~~3 33- 33".. 33>313~3<'3''3 3 4,' 

HE~3M4.-3 "has authortyt mlemnt, its plans and policy,~ 
3'Implasble ifHEM~ Wass diverge from tihose of rest ~o7 

3. ''3333333'3~3',313'.33-3' 333333, 

3-71 3,-"I3 1. '~,~3 3 1.' 3- ~ 3 12 



7W"II. PROJECT PURPOQSE 
-7 - - --- - --

, 

r 

[ a Increase short-term reliability of BNG and improve managerial an 
~financial capability of.NEC to generae', transmit and disribte"" 

"*Fine. '';­ 4 : " 4 

b. Imiprove capability of flEA and 
*efficient energy use inSudan. 

GPC to plan and prepare for mor~e 

'QU; End of Project Status 
4 

-­~ ~,- 1. NEC reliability improved by ,rj 

a. Improved NEC organization and management structure. 
*Hard to quantity. . 4vj' 

b. Orderly maintenance and repair schedule, 
*Measurable - good indicator. 

. 

c. Effective use of spare parts provided by CIP, 
* easurable - good indicator,.' 

44 

~ '~4-

d. Improved cash flow' from improved collections,. .... 
*Measurable -good indicator. 

2. NEA to be capable of planning and advising on in'plementatlion
optional energy policiesfor Sudan.4 

*Hard to measure; excessively optimistic.'.44, 

of :'. 

'4'.' 

. 

4 

3.GC tohave reviewed planning techniques and policies t mot 
~~process 'and distribute petroleum products in an orderly fashion,

Vague,4 4 

(-' 

>4' 4. Public corporations,: government institutions and' large private
companies uill use energy supplies more efficiently,.4- , 

It is una4alikely tha adequate rewards to'establish this would 

4 

,4~. 

' 

'44"''..'and 

-­comrca and financial arrangemnts f'~or istiuon service' 

fin.aing of cost-offect and4'enargy-offi teqipment w4 rillhave ben. .4t4-4''444ith4ened444444 

44474.4 7;*2aj4"e~qu ntify, .. 444444 ...... 4.4.44..44.4"~" 

Hard44
4 to qua ~ 

A'.'~,44'4'.4~-1.; 

O r -44 

4.444444> 4'4.4'-

4 4'4'4 - ' ; 4, 

94 -. 4~. ..- '' -. 4 4'4 4,12 

4 4 4 4 .4 4 4 4.4 4 4 



1 NEC and GCU'operating and finanicial work.Plaus$.ble'fcir 1a developedcountrv but not ithscas, "Before"
 
daaprobabl.y uniavailable ru'nreliable, The im~provemnent o. datamay actually make the stainlook lik~e it has deteriorated. 

A~~<2. NEA data studies and 'recommendation,<<7<4...... 

3Project Evaluation, ~<. 
*Possible. 

4.nEercosmrnes producti.vea'derg use.
Unclear b~~~ut
unlikely~to ecist if.t-eng wrclrified~. 

5.Cnrcsand agreeents~ between oi~l companies and C05S. 
*Relevance is unclear,~~4 

Iniportant Asggmptions 
, 

1. NEC able to generate 'and retain operating revenue to satisfactionfr~ 
A of GOS, 

.
 

*Unclear what is meant, by ,"to. the satisfaction of COS, Th~i 
-4 4satisfaction of 3QQ5 may have nothing positive 'to, do with the?.;financial viability of ,1EC, 

2, Policy analysis and planning functions of NEA are accepted by7 ~GPC, NEC and other sections of MEZ4M.iA, 
*Implausible for a,,. nw,< resource-poor agency to 4exert major 

-- A ~political influeice soon after establishment,~- ~ f --- ~­

- 3. COS implementation bfregional government programs conducted i 
4 - A clear and timely'manner to permit project to-respond accordingly.~4 

*The empirical -grounds for, such 4an Aassumption are highlyv
questionable, If the governmento were~capable, of doing this they
 

444probably wouldn't have the problems the project is trying t 

- 4~. Trained individuzals return to their posts. inMEHM.jj.., 
4A4 "<A . .. ' Experience shows this is less than 100%, ftn far less, .4 

4,. 4. A A~4 ... 'A 

http:MEZ4M.iA


4 

I ~ 	 II/PROJECT OUTPUTS. 

r 	Q;utTuts and'OVIs ;< '2' i'S i'< 

1,	Adoption of and orderly transition to new organization structure ' 
No utput magnitude ~t1o 

*Assiumes awytedeeomn problem,' 
22. 	 National: energy planning and evaluation functions~consolidated at 

Unclear. 

3 . Ten enryanalysis'andpoiyptnpaesrprd, 
Verfialebut the number is arbitr~ary and does not appear to$basedon eithier resources availabl'e on problems to be stui~d.& 

' ~ 4. Detailed energy plans completed and reviewed annually,&.Once per
 

*No allowance for learning and coordination problems. ~ ' 

5,.Recommended policies and plans implemented.
 
~ *The anticipated lack of interaction of policy implementation with 


'politics is naive. 	
' 

'~I~ 

6, apciy orcomputer.-assisted. data prcssn and aayi 
- expanded. Magniitude of 5N people. 2­
'*Unclear whether the 5 people are supposed to know how tous a 

computer for word processing, game's, or economic or engineering7 f77j~ 

7., 	Plan for regional energy allocation developed, One plan:
*Verifiable, but choice of number is not log1cally obvious.
 

8. 	Energy pricing and, regulations in accordance~ of .national'> 742"' 
-'development 
 priorities implemented, Two reviews ofE iin n
 

~regulation,~~
 
--7* 	 Relationship- bet~veen output and OV7I is 'unclear AOtherwise' *. 

politically naive ~ ,, -7'-~ 

9.Fuelwood ~and traditional2energy sub-secto policy established and 

N 4-~)7initial action taken. uNo OVI. 

~ 'N
 

N-''>>-7~IThis 'sa big setr "inSudan, 5N With the i 1 papers, 2 "reviews,
 

10. Expanded use of appropriate enryefiin equipment promot ' 	 . 

* A study h~as no clear relationship to expande us of eq wpent; 

.13
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11. 	Energy information 
 needs to oe prioritized and strategies

implemented. 
 One pol icy study and "100 publications
 
acquired/developed distributed in quantity".
 

* Unclear. 

12. 	Twenty reports on case studies of successful energy-efficiency 
operating experiences prepared and findings disseminated. 

* Twenty sounds excessive. 

Means of Verification 

1. NEA records and accounts. 
* OK.
 

2. Project records and evaluations.
 
* OK.
 

3. Review of NEA studies. 
* OK
 

4. MEM and All) records.
 
* OK.
 

5. Project evaluation.
 
* Redundant with 2. 

6. Contractor records.
 
* OK.
 

7. Observations.
 
* OK.
 

Important Assumlptions: Assumptions for Achieving Outputs
 

1. Commercial 
users desire to improve energy efficiency.
* Wi thout- )r ce assumpt i ons, they may have no desi re to improve 

energy efficiency.
 

2. Cooperation of (;PC, NEC, and private sector is providing suitable
 
information to NEA.
 

* Experience 'hould s;ugges;t that de l
eoping country agencies often
 
do niot want. t) give iii torria t:ioll 0o 01 	' anotl er. 

3. Cooperation of 
public with NEA analysis.* OK.
 

4, Demand for electricity Wgireration from BNG remain constant or 
grows proport:ionally to c apacity of liNg,

* This assumes away tie common - really universal - problem found 
by electrifying developing countries: demand mushrooms.
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5. NEC managemnt endo;rses reorganizati on and adjusts functional 
duties atmong thi s'vetal d,'piart mnt.,

* Reasonabhle u)nt inuit,,; thu c.t t it the Director Geneial could 
- and did l tav 0 iti l pjtt v','c nt . 

6. Privatt e :. , m t ini ri,'iImpimi "': assis:t (GPC it dat a area and 
work wito,tI Ktc i unni.l it. 

7. Public and pm iv. tr pri. ,l,i inal skills are effecti vely tapped.* SIlly. PillI h' .'i' fl'titisi i,, two pitritpIpal root : I osuffi eent 
skill.s and) nb ity t it"
un 
 ';l those that dho exist.
 

B. NEC 

Onutputs . OVlIs ffijt Moa,+ of V. rit i oat nt 

1. New orattn'it (It] nrei; Ianageient 

and iW tiwl] nt pd. 


bI atndtmil procedures developed
N" OV I . Vt ricatiio: ilmaaieent strutcture 

(iagraim = 1 ,iqpo IrA I-lic'ie hanthook.
* Out put 1'I VV) r i I i i i' i(Iinadelaquat e.i Does not. address, 

Ittij I( i t 1 ,1 

2. Maint,, . pi u rqrv rviiewed. No OVI. Verificatio 4: 
111a ilit nIlwicc ,;'f d,l es .SVe. it i (At i 01 in ltiidaqa I . Ant OVI sihol(I htave bVeet 

+ 
equlJpnent


opuralti o i 1
ric', d 
 -')(]ld liwntm , scral'/ppalgp ra4tes.t, ebtc.
 

,,
3. Ill rciat; i lt And !;t (li -t b pc)dti urtes r'viewe.d. 
 No OVI

Ve cififat intl itl ull:s i n ai tor
tof d(ouiltllnts.


"A Vt'cif citr sutmli; (A. Snit Id ];id hiM
, in W, 
 ill IlV such as inventory 

levels';
 

4. Planningl}, 
 ng',~
,'t( budti ill' oredutlllt,,; and te i quesiili,rev iewed. No 
OVI1. We i tjict ion: PlI tini do. Itill t a.inid htd 1 't Itip, ';ys t.etis,* No ,<icc!ouil t~lk'+ql (if illip ](li111i- fi1 ti in. 

5l. Finanic al 
 c¢ w ll M'<O]m lllii
!;af~t 
 bil I illy , prl~o edUl-s rvitliwtd. 

Improve c()i I hot i ill''. t)y ye4ar I atd ('. by ye i" 4.
Vei t: fIii iaini a (i"]iit Iii ny s !(ill Ni,t ;i (icoititi i r-'cvlvat)le 
report s
 

* OK. 

6. Energy efficiencly andl~ 
 l-lt}iilms 


Verlficatiott: Ion:Ent ipliv aid 


W ad Imliml- mm' p'ii rplptwp. No OVI.
 

y i't-if loI mna einit
nai progra:s.

* Vorifirtittn is VilgIn 
7, Tar] ff; review(.l for NE ; ;id regia] ,ov'rnmii'rtt n . No OVI,

Ver Ieaiot:l rv('v i(sed taif' Nhlediul ',;.

* OK. 
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C. CPC
 

Outputs, OVIs and Means of Verification
 

1. 	Flexible oil products allocation designed. OVI: 
 1 	system.

Verification: operational and financial records.
 

* 	 Does not emphasize price-driven allocation system. The OVI is 
vague and the means of verification does not appear to match the
 
OVI.
 

2. 	Improved distribution scheduling systems designed. OVI: 

system. Verification: review of reports.
 

* 	 OK. 

3. 	Rediction 
in oil and refined products purchase costs. OVI:
 
Average savings of 20 cents per barrel. Verification: contractor
 
records and project evaluation.
 

* 	 OK. 

4. 	Improved financial management syste.1s. 
 No OVI. No means of
 
verification.
 

* 	 No specification is given for this indicator.
 

1 

http:syste.1s


IV. PROJECT INPUTS
 

Inputs
 

1. 	Technical assistance.
 
* 	 OK
 

2. Training
 
* 	 OK.
 

3. Commodities.
 
* 	 OK.
 

4. 	Local currency.
 
* 	 OK.
 

No 	OVIs
 

Means of Verification
 

1. 	Technical assistance contract documents.
 
* 	 OK.
 

2. Training schedule and plans.
 
* 	 OK.
 

3. 	AID internal reports.
 

* 	 OK.
 

4. 	Interim reports from contractor.
 
* 	 OK.
 

5. 	COS budget documents.
 
* 	 OK.
 

Important Assumptions
 

1. 	Necessary COS support is provided to the project.
 
* 	 Vague.
 

2. AID funding is available on a timely basis through term of
 
project.
 

* 	 This implies that the project success is vulnerable to funding 

delays, i.e., that success hinges on a smooth flow of funding by 
AID rather than just finally getting the funds through the 

system. 
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APPENDIX 6
 

Status of Sudan General Petroleum Corporation as an Institution
 

Although the EPM project as originally planned called for the 
provision of technical assistance to the General Petroleum Corporation 
(CPC) in a number of areas, these activities were never funded due to a 
decision by Mission Director Brown in late 1983. Nevertheless, we wish 
to briefly review the current status of GPC as an institution so that 
USAID or other donors can make informed decisions about possible future 
project support.
 

The technical assistance planned for GPC was to mainly consist of 
activities which would "improve its capacity to make corporate planning 
dec is ions and to deve 1op and implement planning and management 
strategies." Although the (;PC activities were only to consume 6.4 
percent of EI'. project funds, they were extremely important given GPC's 
predominant ro] e iii Sudan's petroleum sector. The technical assistance 
was t.o cover : aalysis of Sudan's petroleum products distribution 
sy ten ; revi ew of procedures for procurement, importation and 
distribution of crude oil and refined oil products; development of 
improve(d finanTcial t:erms and financing packages for crude oil purchases, 
development of improved t echniques for management, financial controls, 
and strategic pl mning; training of GPC staff; and supply of computer 
harcdware and software t:o (;PC. 

GPC was established in 1980 as an autonomous public corporation 
reporting to the Ministry of Energy and Mines with specific 
respons ib 1i ti ,s for the procureiient of crude oil and petroleum products, 
ref inig and shipping of petroleum products from Port Sudan to Khartoum, 
coordinating activities of the four oil marketing companies active in 
Sudan, and monitoring of the exploration and development activities of 
private oil companies. Ile separate Geological and Mineral Resources 
Department (CMRD) of the Ministry of Energy and Mines is responsible for 
entering into e .pnir-ctaion arid product i on- sharing cont:racts for oi.1 and 
natural gas; with private compamies. The present organization of GPC is 
shown in the attachei 1igure. 

In addit:ion to the planned USAID technical assistance, GPC has been 
the recipient oif svveral other forms of technical assi stance in recent 
years. Stone and Webstemr provided advisory services in financial systems 
and account,ing from 1982 to 1985, Beginning in 1984, the World Bank 
provided a loan in the amount of $12 mnillion to GPC and GMRD to assist in 
the promotion of oil avid gas; exploration in Sudan, to provide technical 
assi stance and tra i ni ng to GPC, and to fund an organization and 
management s tuy and other specific oil and gas studies carried out by 
Robertson Research Associates (U.K.). More recently, the Sudan Academy 
of Administration has carried out the reorganization of GPC as shown in 
Fig. A.6.1. 

137
 



BOARD OF DIRECTORS 

TOTAL 75% 

PETROTRANS 90% 

Port Sudan REFINERY 
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FIG. A.6.1. PFMKrT ORGANIZATION OF GPC 



I_1 I S 

CI.fhsu fa 'riinaly 1 40 Id,

CIpou :millio total, contained in a~ 
SspecialK petroleum import facility-~ While~the, three years, fnancig~~

facilit a never~as sucsflaoiial lneit did cntributo
 

i&<f"to lowering Sudan's financial 'burdens for -crude oil importation' and
 
achieving more'favorable rates for crudepucae. 

Based on a series of mneetings [with the GPC MaaigDrco, n 
key senior managemient officers, a Klimite'd assessmen~t of GPCIS~ 

Sinstitutional, status is made. In general, GPC's current~operations ares
vastly improved over those of three to~ fieyar g. o 
organization has been put in place and. sweeping improvements have~been ~ tp 

made in GPC's management and staffing functions., The aging Port Sudan 
41refinery, which is jointly operated with Royal Dutch1 Shell, has 2been

thoroughly studied and a computer is being installed, that will help GPC
 
to optimize product imports in conjunction with refiney. ru.ns. )Further
 
study is planned of possible expansion and modernization of the r~efinery

to add an asphalt/bitumen plant if it is economically feasible.
 

Operations of the Port Sudan-.Khartoum Pipeline Company are~being r
rationalized to increase the amount of refined products moved via the
 
line from 50 percent to nearly 100 percent of capacity. Product
 
distribution by its Petrotrans (90 percent GPC owned) subsidiary, block
 
train shipments via, the Sudan National Railway and shipments by private.

trucking companies are now being, made on the~basis of efficiency and
 
economic comparisons. In addition to rationalizing modes of transport,

and optimizing crude and product imports and reiey us GPC "is
 
seeking to take: firm control of the long-standing but inefficient and
 
corrupt product allocation system. 

GPC instituted a new allocation and distribution system in 1985 
which set up an open funding system for crude oil and prduc puri~chases.

A committee is currently workcing to make further recommenda tions to : 
reform the allocation system, It is institu~ting changes incoordi.nation 
with the four major oil companies and provincial governments"_toensure ""'"' 

' that minimum supplies of products ,are, actually. delivered to emote 
consaumption centers, rather than leaving this to private sector traders,
It is also revising company margins to include dealers' ;managers in an ~ 2'~ 
effort to remove inceutives for price-fixing. A nationalolprcn
committee has also been established with representatives ~fromall major
government agencies, major' customers, transport and oil companies, and 

'OCsaft onsider new pricing arrangements, ~ >I 

GP's Planning,' Finance, <and, Administration Directorates. have 
inttte ayoperational i~mprovem~ents ''but"' ar a still i " need of12' 

fnniVaccounting ..ire are stilI ai dayTemhe 
comptiaionofmanyfuins, although payrol',yntems wrerecntly

4computerized, Traiig is also needed hrouhout~ 0?C The'Eplrion

and Prdcto Diectrat also needs more triin an 'ompueiato, 
an wela qimn of variostypes. I still needs ,n ake'... 
studies to 'beteresabs ih the geolgyo re~mote areas of Sud , wl 

'1tI 

4 
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as assembly of petrn leuri exploration production packages. Also neededarc exploration equipment and vehicles, remlote communication systems, andnavigation systems for prec i se posit.i oni ig. 



APPENDIX 7 

Chronology of EPM 

1977 

August 1982 

Ministry of Energy and Mining Created 

Pcoject Paper for EPM approved; 
Project Agreement between GOS and USAID 
s igned 

September 1983 

March 1984 

July 1984 

April 1985 

March 1986 

April 1986 

August - Octoher 1986 

PP Supplu.ment app roved 

E/H) COP arrives 

tlarza COP arriv.: 

Nimieri ovvvrth,.o'rn, transitional military 
governmpnt in place 

New govenrnent clpretid 

All American, tvacua ted from Sudan 

AID and Cont rac t or personnel return to 
Sudan 

January 1987 Mid-Term Evaluat Ion begins 
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APPENDIX 8 

NEA Chronology 

May 1980 NEA created 

August 1980 

November 1980 

January 1981 

Agreement bet wt'en MEM and USAID to 
initiat , S&T/EY SEPAP 

PI)/T for Limit ed Scope Proj(ct Agreement 

SEPAl' bgi me, an 18-month project with 
ISTI/ED)I c'€))trl, r', l e',ctionl 

August 1982 

September 1982 

PP for IEIM ,ppi 
S;igiiid 

Nat i omial 'L iiiig 

un(he r ' iIAI' 

ov(vd; Project 

Ass5essten.t 

Agreement 

('0)m1l) 1(ted 

July 1983 Expirat ion 
vehi,'le 

of SEPAP a; c('ntrallv -Iu nded 

September 1983 PP Supplvmit to ext(nld SEPAl' I roi August 
1983 to Lmriary 1984, "sing EPIIM fumds 

March 1984 SEPAP vva l ation oncliirteid 

April 1984 

June 1984 

EPM (o)ttractor ..!I)I 

GPC projec t compont 

h 'ibgi work 

suttspended 

February 1985 E/DI CO' (hliatt 

April 1985 Nimi 
goverlelnt 

er'n,rmilnt overthrown, 
innt, ia 'lvd 

interim 

October 1985 New E/)I O('arr ivv,; 

March 1986 New gov'rniimeiit ,lc t i'd 

April 1986 

October 1986 

U.S. proj,ect 

U.S. projec t 

pci, :,oiim 

'roliie 

l (vacuated 

] resume actlvitlen 
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