










p r o j e c t  a c t i v i t i e s .  The p r o j e c t  wa  

t o t a l  c o s t  cf over $1,500,000 and LS230,OOO. 

C 

The SEPA? p r o j e c t  which was an AID/Washington funde 

followed by t h e  Energy Planning and Management 

AID/Khartoum funded p r o j e c t ,  which w i l l  cont inue 
-" 

a s s i s t a n c e  t o  GOS. 

The SEP-U' p r o j e c t  has  been instrumen 

of Sudan's Nat ional  Energy Administrat ion.  B 

demand da ta  have been assembled, energy i s s u e  

and addressed,  a n a t i o n a l  energy assessment ha  

process  f o r  a n a t i o n a l  energy plan has been i n i t  

During t h e  course  of t h e  p r o j e c t  

provide s t a f f  support  t o  t h e  Minis 

involving t h e  a l l o c a t i o n  and d i s t r  

been ex t ens ive ly  analyzed. Other i s s u e s  add 

e l e c t r i c i t y  supply problems, a l t e r n a t i v e  uses  

discovered petroleum resources ,  and 

count ry ' s  renewable energy resources .  

While some t r a i n i n g  w a s  expected t o  be 

i n i t i a l  scope of work, t h e  t r a i n i n g  co 

considerably  dur ing t h e  course of t h e  

has been provided t o  NEA s t a f f .  Extensive 

been provided. The Petroleum Tra 

Department of Energy (DOE) was kncorporat 

Addi t ional  t r a i n i n g  was a l s o  coordinated w i t  

t r a i n i n g  programs such as t h e  Energy Management T r  

Stony Brook/Brookhaven Laboratory (S 

and s h o r t  courses  under t h e  Conve 

managed by t h e  I n s i t u t e  f o r  I n t e r n a t i o n a l  Education (IIE 
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institutions found an ~pportunity to participate in the energy policy 

debate and influence the development of the country's energy program, 

By pr~moting the virtues of private sector development the project 

promoted the role of the private sector but it did not have an impact 

on the effectiveness of the private sector. Private sector 

development is a major AID objective in Sudan (a.ld elsewhere) and the 

proj ect ' s recommendati~ns ( c .  g.,  increasing the participation of the 

private sector in petroleum distribution, i~creasfng domestic private 

sector capability to manufacture some of the capital equipment for the 

electricity system, and developing a capability to produce indigenous 

fuels on a commercial scale) are consistent with this objective. 

6. Effectiveness of Project Effort 

When the project started, NEA existed in name only, energy data was 

non-existent, policy issues were not addressed. The project responded 

to Government of Sudan needs by providing technical assistance in all 

aspects of energy planning, and in strengthening the petroleum and 

electricity sectors. 

To the Extent that project objectives were to organize data, build an 

institution, provide policy supptrt and develop an energy strategy, 

these b v e  been met. The project: 

o Organized energy data -- the National Energy Assessment 

include3 the first data base; WEA is continuing to build 

data; ocher agencies including the World Bank now refet to 

NEA as a recognized source of energy information; 

o Built an institution -- NEA has b-en built completely within 
this project; it: is now a functioning organization with 

demonstrated capability and output and some policy 

influence; 





dynamics of the new systeu to take place. In this i 

groups of the population may be negatively impacted, so 

mechanism is needed to ease hardships for the transi 

instituting efficient and dyn 

mechanism to work must exf 

that matter other developi 

The EPM project should be s 

counseling "how" to achieve these obje 

The ingredients that made this project a succes 

o Dynamic and committed parties that 

incerest in energy, recognized energy as an 

element in the country's economic development, and 

to interest and convince their respective gove 

bureaucracies to initiate the project; 

o Dynamic and committed contractor. The president cf ED1 

knowledgeable in Suzan, knew the issues and 





11. PROJECT DEmLOPEENT 

A.  INTRODUCTION 

The Ministry of Energy and Mining (blEM) in Sudan was created in 1977 

in order to focus on energy and its importance to development and 

modernization of the nation in recognition of the critical energy 

problems facing Sudan. To strengthen this focus on energy problems 

the Minister of Energy considered that an overall examination of 

Sudan's current and future energy requirements was necessary to better 

understand the implications of energy in national development and to 

determine what actions would improve its energy situation. 

The Minister of Energy and Mining had seen various approaches to the 

preparation of comprehensive country energy studies, including one 

prepared for Egypt by the U.S. Department of Energy. This resulted in 

the Minister asking the U.S. Ambassador in Sudan if the U.S. 

Government could be of assistance in preparing an overall assessment 

of the energy situation in Sudan. This inquiry was forwarded to 

Washington with the Embassy's endorsement. 

In early 1980, meetings between AID, the Department of State and the 

Department of Energy resulted in an agreement that assistance would be 

provided by A I D ,  funded and directed by AID'S Office of Energy. 

Following this agreement a team composed of AID Office of Energy, and 

Energy Development International (EDI) officials, undertook a 

preliminary project analysis and prepared a statement of goals and 

objectives and preliminary estimates of time and personnel necessary 

for a program of assistance to Sudan. On the basis of this 

preliminary project: imalysis a limited Scope of Project Agreement 

between the U.S. and Sudan was signed for a Sudan Energy Policy and 

Planning (SEPAP) Project. A Project Implementation ~rder/Technical 

Services (SZO/T) was prepared and, at the end of 1980, a contractor 



was selected to perform the work described in the contract 

was signed on January 2, 1981 with International Science and 

Technology, Inc. (ISTI) as prime contractor and Energy Development 

International (EDI) as subcontractor to perform the work indicated in 

the PT.O/T, for a budget of $649,463 and an estimated completion d 

of September 30, 1982. Subsequently the contract was amended e 

times, The project's final budget has amounted to $1,534,887 and 

LS237,435 and the f i n a l  completion date was March 31, 1984. 

The chronology of the development of this project is shown in Table I. 

B. PROJECT SCOPE 

In order to evaluate the SEPAP project it is important to review zhe 

objectives and scope of work as they evolved from the preliminary 

project analysis to the L7.S.-Sudan agreement to the PIO/T and tcr the 

contract and its amendments. 

1. Preliminary Pro j ect Analysis 

a. Issues 

The preliminary project analysis identified the f ollowfng energy 

related issues faced by Sudan in 1980: 

o Balance of Payments 

Sudan faces an extreme forefgn exchange shortage which 

translates into energy shortage. Part of the balance of 

payments problem is due to petroleum imports. Increasing 

the efficiency with which petroleum is used or increasing 

~ domestfc energy supply can significantly a P ~ e r  fo re ign  
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Mid40 Project Analysis 65 pemmnmtb 1 8 m t b  
AlksignforaNatimalEhergyAsmt 

a8/30/80 Lhdted Scope Grant Pro jec t  mt Between U.S. %50,000 18 xmths 
ad Sudan far Ehergy Policy a d  Planning project +$ 89,000 (a) 

09/30/81 hdnmt to Llmfted Scope Grant Project Agreement $741,000 
t m u v e r t h e a o s t o f m t r y t r a l n i n g m  +$114,000 

11/20/80 Project Imphmzntation &der/'Technicdl Senrices (PIOD) $650,000 09/3/82 - p o w  and p- 

01/02/81 PSrZ/EDI Cantract Award $649,463 09/X)/82 
t o  prepare -National &ergy'As%essllent 

06/26/81 ED1 kqwst for Pdditimal Ands 
in response to request by Mhbter for qxmded scope 
Additional 85 -, $110,000 

03/22/82 h m d m a  1 to pmvLde h d s  for $739,981 09/3/82 
additimd trafnfng d assistmcf? 

09/24/82 laembent 2 to extend perfsrnrance period $739,901 10/31/82 

11/12/82 hmedmnt 3 to pmvide h d s  for additional rraining $758,899 10/31/82 

11/12/82 hmdmnt  4 to pravidg fiPds far addi t imd $1,120,186 07/31!83 
c e c h n i c a l a s s i s ~ a n d ~ d ~  
m- pe- 

06/22/83 hendmnt 5 to allow l d  au~ency adjusment $l,l;?o,l% 07/31/83 

08/24/83 -t 6 to pmvide fmk for additimd $1,118,380 10/31/83 
t e c b i d  assistance amd extend perf- period 

09/23/83 Amenr$lent 7 to pmdde fumb for ~~ $1,534,887 and 01/3/84 
teehnfcal assistarm dexten l ,  perf- period IS 237,435 

01/31/84 kmdmnt 8 to extend p e ~ ~ e  p a 3 . d  $1,534,887 d 03/31/84 
LS 237,435 





expansion. E l e c t r i c i t y  supply problems c o n t r i b u t e  d i r c c  

t o  a f u r t h e r  worsening of energy supply-demand ba lan  

lead ing  t o  t h e  increased  use  of d i e s e l  generat  

i n d u s t r i e s  and i n s t i t u t i o n s  t h a t  cannot 

u n r e l i a b i l i t y  of t h e  c e n t r a l  power supply. 

Q Transport  and Energy 

Major c e n t e r s  of populat ion and economic a c t  

d i spersed  over t h e  m i l l i o n  square  mile  

t e r r i t o r y .  The i n a b i l i t y  of t h e  r a i l r o a d  s 

t r a n s p o r t  requirements has  a d e l e t e r i o u s  e f  

consumption. Increased t r a f f i c  by road, a 

i n t e n s i v e  mode of t r a n s p o r t a t i o n ,  aggrava 

i n t e n s i t y  of t r a n s p o r t a t i o n  and s i g n i f i  

petroleum consumption which cause 

Limi ta t ions  of petroleum hamper 

e s p e c i a l l y  t o  and from t h e  more remote 

Transpor ta t ion  bo t t l enecks  impede mov 

a g r i c u l t u r a l  products  t o  market,  thereby 

d i r e c t l y .  

o Energy f o r  Economic Development 

There is  a short-term need 60 l i m i t  and even low 

consumption of imported f u e l s  by inc reas ing  t h e  e f  

wi th  which these  f u e l s  a r e  used. For t h e  long-te 

important t o  i nc rease  energy inpu t s  a v a i l a b l e  for ec 

development. Sudan" long-term economic dev 

s t r a t e g y  znust be l inked  t o  a long-term energy s 

Because t h e  shor tage  of imported energy is in sepa r  

balance of payments problems, any energy strate 

be in t eg ra t ed  i n t o  a l a r g e r  fo re ign  exchange s t r a t e g  

w e l l ,  
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Stsdan's energy strategy must also include a pr 

energy resource development -- both in t 
resources such as petroleum and hydropow 

terms of such renewable resources a 

derivatives, wind and solar power and geo 

b. fiational Energy Assessment 

The above energy-related problems constituted th 

central concerns for a national energy assessment. 

an assessment to address these concerns was cons 

following: 

o Supply-Demand Analysis 

The first step in the assessment would 

consistent set of information on energy d 

considering all uses and all fuels. This 

following: 

- Data collection on energy 

transportation, industry, urban and rural 

small scale industry; 

- Demandprojections; 

- Energy resource evaluation; 

- Electricity supply; 

- Energy pricing; and 

- Supply-demand balance. 

o - Strategy Analysis 

The second step in the assessment would be to 

various energy strategies that address the ener 

identified above. These strategies would be 
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increasing the reliability of energy su 

balance of payments burden of energy sup 

energy self-sufficiency of the countr 

satisfying the energy requirements o 

development in the most cost-effective 

o Policy Analysis 

The last step in the 

elements; establish 

strategies analyzed i 

programs or project areas 

strategies found to have the h 

c. Project Implementation 

The preliminary project analysis considere 

accomplish its goals only if it is car 

collaboration between members of the U.S, team 

policymakers in the Ministry of Energy and Mining. It 

that the assessment would serve the professional develo 

analysts in ,MEM through their active participation i 

the assessment. They would be the principal agents 

the assessment. with assistance and guidance provid 

team, Lastly, It was considered that the assessm 

performed within the organizational framework of the 

1980) fonned National Energy Administration (NEA) thu 

the development of that institution. 

2. U. S . -Sudan Proj eet Agreement 

The Project Agreement (ProAg) was prepared on the barfs of 

recommendation of the preliminary project analysis. It defined 
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SEPAP project as consisting of tech2cal assistance in the preparation 

of a national energy assessment for Sudan and as assisting Sudan in 

developing a comprehensive energy strategy. The energy assessment 

would include the following components: 

o Analysis 

- Supply-demand analysis for all uses of energy and all 

fuels covering the current situa"on and projections 

for future demand supply to the year 2000; 

- Strategy analysis to identify alternative methods of 

increasing the reliability of energy supply, reducing 

the balance of payments, burden of costs, increasing 

energy self sufficiency and finding cost effective 

means to meet energy requirements; and 

- Policy analysis to establish priorities among the 

various strategies in order to define projects or 

programs consistent with these priorities. 

o Ins titntional development of the National Energy 

Administration with the active participation of Ministry of 

Energy and Mining personnel in all phases of the assessment. 

The ProAg considered that the overall assessment, although centered in 

the ~ f n i s t r ~  of Energy and Mining, would require the active 

cooperation of many other Ministries and parasfatal organizations 

including Planning,'Finance, Transportation, Agrfculture, Electricity, 

Sugar, and River Transport. It was agreed to establish an overview 

committee with representation from these agencies to assure the 

required participation of personnel sf tiiese agencies and access to 

pertinent information, and to grmrr.de guidance on overall policy 

issues so that conclusions and recommendations from the assessment 

will find acceptance and implementation. 
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3. Project Implementation Order/Technical Services (PIO/T) 

The Project  Implementation Ordar/Technical Services (PIO/T) was a l s o  

prepared on the  bas i s  of the  above preliminary pro jec t  ana lys is  and 

authorized AID t o  contract  with the  Small Business Adminis;ration f o r  

the  serv ices  of In te rna t iona l  Science and Technology I n s t i t u t e ,  Inc. 

( I S T I )  an $(a) minority contractor ,  with Energy Development 

In te rna t iona l  (EZ-I) as subcontractor,  t o  perform a na t ional  energy 

assessment f o r  Sudan. The statement of work indicated the purpose of 

the projec t  t o  be t o  a s s i s t  Sudan i n  preparing an assessment of i t s  

current  and f u t u r e  energy requirements and resources i n  order to: 

o Formulate na t iona l  energy p o l i c i e s  coherent with the  

country's  resources and development goals; 

o U t i l i z e  a l l  energy resources more e f f i c i e n t l y  and i n  keeping 

with na t iona l  p r i o r i t i e s ;  

o Increase the  production and u t i l i z a t i o n  of indigenous energy 

resources,  both conventional and a l t e r n a t i v e ,  t o  the  maximum 

f e a s i b l e  ex tent ;  and 

o Develop and strengthen the  c a p a b i l i t i e s  of Sudanese 

personnel and i n s t i t u t i o n s  i n  the  various energy fields as 

w e l l  as o v e r a l l  energy planning. 

Toward these  ends the  na t iona l  energy assessment would: 

o Collect  and develop da ta  on energy uses, resources,  pr ices ,  

and estimated future energy supply and demand; 

o Iden t i fy  key impediments t o  the  achievement of t h e  above 

goals and recommend means for removing t h e  obs tac les ,  

including Government of Sudan (GOS) policy changes as wel l  

as p ro jec t s  bar Sudanese and/or outs ide financing; and 





- Options for Government--Analysis of current and past 

SsvGznment policies affecting energy supply and demand, 

to tietennine what changes might encourage the 

production of energy from appropriate sources, improve 

the efficiency of energy use, and promote conservation 

generally; 

- Identification of Related Energy Projects--1dentifica- 

tiorr and description of types of energy programs and 

project activities that might be initiated and which 

would be carried out in cooperation with AID or other 

donors. 

o Training and Institutian Building 

- Development and strengthening of the capabilities of 

Sudanese personnel and institutions in the energy 

field; 

- Assistance in the development of prafessional skills of 

energy analysts in the Ministry of Energy and Mining 

through the performance of the invaived in all phases 

of the national energy assessment; 

- Assfstance and counsel. to the Government of Sudan 4 s  

its efforts to develop the projected rational Eaergy 

Administration in Sudan and to upgrade the skills of 

Sudanese energy professionals. 

o Strategic Options and Recommendations--conclusions and 

recommendations as appropriate for follow-up action by Sudan 

and assistance agencies. 









o Economic and Envi ronmen'tal Impact 

- Energy shortages and GDP losses 
- Deforestation 

- Agricultural energy consumption inefficiencies 

- Dam siltation 

o Analytical Techniques 

- Survey methods 

- Estimation techniques 

Table 2 shows a listing of the reports produced under the guidance and 

with the participation of the project team. These reports are formal 

written documents. Numerous memoranda, work plans, trip reports, 

issue papers 2nd progress reports have also been produced and are part 

of the project output. 

2. Institutional Development 

The major output of this group of activities is the establishment and 

development of NEA itself into a viable institution. Project 

activities include advising NEA on organizational, staffing and 

compensation matters, training the staff, participating in policy 

deliberations and responding to requests by the HEM Minister for 

advice on energy and institutional matters. 

Project activities in institution building included the following 

areas : 

o Creaticn of organizational structure to analyze energy 

issues ; 

o Recruiting promising staff for NEA f rum academic 

institutions and ether energy agencies; 
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TABLE 2 

S EPAP REPORTS 

Reports Supporting the National Energy Assessment 

o Energy Use in the Industrial Sector of Sudan; June 1981. 

o Investigation of Petroleum Supply and Distribution in Sudan; 

June 1981, Revised Sept. 1981. 

o Recommendations for the Short-Range (1981-1985) and 

Reliability Improvement Programs; Aug. 1981. 

o Long-Range Electricity Futures for Sudan: Two Scenarios, 

1982-2000; Sept. 1981. 

o An Examination of the Impact of Energy Supply Problems on 

Sudanese Industry and a Review of Energy Use and Energy 

Efficiency; Nov. 1981. 

o A Comparison of Sudanese Export Performance with Key 

Petroleum Imports; Dec. 1981. 

o Traffic Reform and Energy Conservation for Vehicles in the 

Capital-Khartoum Area; Dec. 1981. 

o The Causes and Effects of Debris Acumulation at the Roseires 

Hydro-Electric Dam - An Initial Survey; May 1982. 
o Sudan: An Assessment of Decentralized Hydropower Potential; 

July 1982. 

o Renewable Energy Assessment for the Sudan; Sept. 1982. 

o A Review of Laws Covering Importation of Energy Intensive 

Goods; April 1983. 

o The Nature of Land Laws tn Sudan (with specific reference to 

forestry) ; April 1983. 

o The Problem and Causes of Debris Accumulation at Roseires 

Dam: An Initial Survey; April 1983. 

o Current Population of Sudan and Projections to the Year 

2000; April 1983. 
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o Establishing an incentive system to monetarily r 

performance; 

o Establishing an ongi~ing energy information 

capability to: 

- Conduct the National Energy Assessmen 

- Update the National Energy Assessmen 

- Develop the National Energy Plan; 

- Analyze energy problems; and 

- Analyze energy policy issues. 

o Training staff in energy planning and analy 
... Informal training through interaction 

and interchange of experience and idea 

- Formal training on specific energy 

through structured classroom instruc 

Table 3 shows the formal training 

in this project. 

o Institutionalizing energy debate by establishin 

to identify and deal with specific energy i 

representation from various government agencie 

sector, academia and other institutions; 

committees have been active in this project: 

- National Energy Assessment (NEA) committees 
-- Industry 

-- Agriculture 

-- Households /~ommerciaP' 

-- Transportation 

- National Energy Plan (NEP) committees 
-- Overall NEP 

-- Energy demand 
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PfD.l*ir. Title of P r q p ~ ~  hstnrrctors Affi lht icn Objectives of Progran of * y m ~  Participants 

02/81 b r g y  h s s n e n t  (kendew Hale HI1 Define energy a s s e s m t ;  describe 2 11 
anl ~thodo1ogy tllethadojhogy; identify sources of data -. 

by sector; identify uses of reference 
03/81 'Ihe Referenee Wrgy Systan QWl1 ISI'I energy systm; identify points of 1.5 9 

consunpth for whicli erlergy we can 
04/81 l i r g y  llmd halpis end the %al ISTI be atinmeed based on readily- 2 10 

Use of Cs#iric Data accessible data. 

04/81 Petrolarm Pnducta Markets: The Potter hdepenlent Describe h6J. petroleun products are r e f i d  4.5 11 
b t e m  l b q e m  Case eonsultm~t marketed and distributed (in W. Fl~rope). 

) 
I 05/81 Petmlam P d u c t s  Distribution ~ ~ l d  ED1 &scribe distribution process in  the Sudan. 4.5 12 

06/81 FJectricity S w 1 y  PlarnrLng Mmr Ccrnsulting Discs3 ~.xmcepts of: f inn capacity; 6 9 
and Issues (Part 1) Nnn d y  capecity; reliability levels. 

07/81 Intrwluctian to Ehergy Iswres Bess ISTI Backgramd lcncwlerlge. 2.5 13 
Wtar NEA 

07/81 Petrolem Issues Bediir NFA R t l w  knowledge of petrolam sector. 2.5 15 
FA Zein NFA 

07/81 Petrolam Dirstrihticm wd El Dawla NFA Btlckgrand kmwledge of petrol- sector. 2.5 13 
m r t  







-- Renewable energy 

-- Energy conservation 

- Energy supply 

-- Debottlenecking 

- Technoeconomic options 

-- Plan implementation 

Developing internal resources to serve the 

- Energy Library 

- Information systems 

-- Quarterly Energy Reports 

-- Database management and m 

- Computer center--1BM PC, Hype 

Developing links for 

agencies active in energy 

- National Energy Co 

- General Petroleum 

- MEM Department of Forestry 

- Institute for Energy Research (IER) 

- Renewable Energy Institute (REI) 

- Institute far Envi 

- Private sector petroleum companies (She 
- Private sector petroleum explorat 

(Chevron) 

- Donor country energy projects 

-- USAID Renewables and Biomass Projects 

-- West German Renewables Project 

- ITED human settlement project 

Participating in act ivitf es impinging upon ene 

such as: 

- Conference on women and the environment 

- UN renewables conference in Nairobi 
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B. STAFFING 

The project team consisted of two resident analysts in Sudan 

supplemented by short term specialists who visited Sudan for periods 

generally ranging from 2 to 8 weeks to work on well defined special 

assignments. The resident analysts provided continuous technical 

assistance a3d policy advice to N U  and MEM in data and issue 

analysis, demand forecsting strategy development, and options 

analysis, and contributed strongly to the institutioc building of NEA, 

Messrs. Bess, Cough and Daudon of ISTI served as resident project 

staff. Their schedule of participation is shown in Figure 1. Twenty- 

eight specialists and management or policy advisors made 48 visits to 

Sudan for short term assigments. Table 5 shows the project 

participants, their affiliations, level of expertise and areas of 

involvement in the project. 

C, ISSUES 

The energy issues as identified by the preliminary project analysis in 

1980 have been summarized in Section I1 abo-~e, The issues as 

identified by SEPAP in early 1984 are summarized below: 

o Overview 

Since the mid 1970's Sudan's demand for petroleum and 

e l e c t r i c i t y  has increasingly outstrtpped the  ftnmcial 

abiliry of the country to eupply them. The resulting 

shortages of these energy sources, together with papulatd~n 

g r ~ w t h  and increasing urbanization have fostered greater 

reliance on fuelwood. Energy demand f o r  all energy sources 

is expeceed to continue to grm at a high rare for the next 

10-15 years, Wfthout major initiatives, petroleum and 
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FIGURE 1 

RESIDENT PROJECT STAFF SCHEDULE OF PARTICIPATION 

1981 1982 1983 1984 
* Q1 * Q2 * 43 * 44 * Q1 * Q2 * 9 3  * Q4 * Ql * 42 * 43 * 44 * * 

Name - Affiliation 

Bess ISTI 



TABLE 5 -- 
LIST OF SHORT-TERM CONSULTANTS ENGAGED I N  SEPAP I'RQJECT 

Approximate * 
Number of weeks Nrunber Leve 1 

Name (Alphabetically) A£ f i l i a t i o n  i n  Sudan of  Visits Purpose of V i s i t ( s 1  - - - 1 2  3 
IWlor Consulting Firm 6-7 3 E l e c t r  l c i t y  strpply x 
Doernberg ED1 4-5 2 Energy assessment x 
G e l  l s r s o n  Independent 6-7 2 E l e c t r i c i t y  and petroleum pr ic ing  x 
Cross  EUI 3 1 Renewable energy assessment r epor t  x 
l l a l e  ED1 8-10 7 Policy and Management x 
H a r r i  a EBI 18-20 3 Allocation,  manpower, organizat ion x 
J a h a n i  Independem t 3 1 Information systems, VISICALC x 
Keezing ED1 6 1 Informs t ion systems x 
Kyle Independent 4 1 Energy assessment; eupply demand halance x 
Laukaran Independent 4 1 Renewable energy resources x 
MacDonald ED l 7 2 Petroleum d i s t r i b u t i o n  and a l l o c a t i o n  x 
McCoy Consulting Firm 3-4 f Petroleum d i s t r i b u t i o n  and a l l o c a t i o n  x 
Meier Consulting Firm 2 1 Seminar: Energy and Economic Ana1ysi.s x 
M i  l u k a s  Independent 3-4 1 Energy connervation x 
Monaghan ED1 2 1 Petroleum e l l o c a t i o n  x 
Munson ED1 4-5 2 Information systems -- Energy planning x 

Murphy Consulting Firin 3 1 Geological review-National Energy Plan x 
P o t t e r  Indepcnden t 3 -4 2 Petroleum d i s t r i b u t i o n  and a l l o c a t i o n  x 
P r a s  t Consul t ing Firm 3-4 3 Petroleum a l l o c a t i o n  x 
RobPnson Consulting Finn 2 1 Industrfial aud i t  x 

Rogers Tndependent 7-8 2 Supplyfdemond balance,  fo recas t  x 
R o u l e t t e  ED1 3-4 2 Library x 
Rums Independent 12 1 Economic losses  study x 
Salamc ED1 6-7 1 Renewable energy assessment repor t  x 
§olomon EDI 6 2 Energy c o n ~ e r v a t i o n  - t ransp.  and a g r i c u l t u r e  x 
Taylor  Independent 6 1 S i l t a t i o n  a t  Roseires Dam x 
Thorne ED1 4-5 2 Energy conservn t ion x 
Westef i e l d  ED1 2 1 Energy conservation-National Energy Pian x 

- - - - - 
28 EDI-13 Approx. 48 7 8 1 3  

Others-15 148 ( V i s i t s )  9 15 21  

* 
Level 1 - Graduate e tudenr ; doc to ra l  candidate; analys t  , 
Level 2 - PI1.D. member of u n i v e r s i t y  faculty3 senfor  analys t .  
Level  3 Executive; profecreional wi th  wide experience i n  f i e l d .  



electricity supply shortages will increasingly become the 

limiting factor in economic growth, the rate of 

deforestation and desertification, already high, will 

accelerate and will continue the environmental damage. 

o Petroleum 

- Petroleum shorgages continue to disrupt the economy, 

jeopardizing prospects for growth. Chronic shortages 

in regions depress local economies and eliminate the 

potential for any growth. The airect losses resulting 

from these disruptions are estimated at LS 100 million 

in the agricultural sector alone for 1983. 

- Petroleum shortages result from the current financing 

and importing arrangements, and the inefficient 

allocation of available products. The oil bill 

consumes over 75 percent of Sudan's export earnings 

(mostly generated by the agricultural sector), 

- Because of credit problems, Sudan imports its petroleum 

on. poor terms. It relies on unscrupulous traders with 

questionable business practices. The result is an 

overpayment in annual terms of some $50 million over 

the cost of petroleum under spot market prices, The 

flow of imported petroleum is sporadic. Delays occur 

regularly in shipments, Consequently it is difficult 

to plan and manage refining and dirttribution sf 

products. Existing infrastructure (storage facilities, 

pipelines, and railway) are underutilized. 

- The allocation system, ostensibly in place to minimize 

petroleum problems, instead magnifies them. The 







- 
manages. The concept of managing the total sy 

-- planning, financing, constructing, maintain 
billing, xmnpower development, etc. -- 
known pattern of electricity demand w 

selected level of reliability is 

comprehended. Tied to this are the pe 

public sector problems of poor terms o 

and consequent underqualified personnel 

employment, uncoordinated and short 

development projects and political limitat 

the authority of top NEC managment to refo 

system. 

- The electricity system has been developed b 

availability of foreign concessionary loans 

piecemeal grants to a standard of pe 

below tbat which is desfrable from a 

perspective. Little thought or effort 

devoted t o  improving system performance 

local resources. 

- For the short term, prospects are good. 0 

changes and improvements are already unde 

NEC. Coupled with improvements in metering, b 

and collection procedures, recent electricity 

increases should imprave NEC finances (though t 

tariffs are still below the long m n  marginal co 

electricity) and help to discipline consumption ha 

The generation and transmission systems are also 

upgraded to a level that should be sufficient f 

years -- assuming that fuel oil for power pal 

avaf lable  - while distribution system fa 

apparently will continue to cause frequent 

outages. 

- - 



- Longer tern prospects are uncertain. As p 

formulated the Power 4 Project is an extension 

2 and 3 projects; it includes gas tvrbi 

generators, transformers and other items t 

covered under Power 2 or 3. The Govern 

views Power 4 as the largest single packag 

assistance to the electricity sector. 

program is not comprehensive, increases 

petroleum and exacerbates the foreign e 

-- The electricity sector does not u 

resources, Underdeveloped d 

include the private sector, for 

and production of simple system 

as transformers; several 

power sites (where accordi 

study, baseload electricity 

delivered to Khartoum for a 

of Power 4 thermal generati 

from the new pipeline or 

in several configurations at r 

opportunity cost. 

-- The failure to coordinate electricit 

development planning and devel 

resources to a greater extent 

responsible for Sudan ' s poor economic 
over the past 10 years. Improved p 

the electricity system and also of t 

a whole depend on recognition by the 

Sudan and donor thinking to coordfnat 

of the electricity system in a compr 

and not in a piecemeal way of assemb 

packages. 
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o Fuelwood 

- Large s c a l e  land c lear ing  f o r  ag r i cu l tu re ,  unr 

and i n e f f i c i e n t  charcoal production, over 

uncontrolled burning, c l imat ic  change -- 
accelerated defores ta t ion  

undermined the  resource base f o r  the  r u r a l  e 

dr iven many people from t h e i r  t r ad  

shanty towns r inging Khartoum, E l  Obe 

areas ,  A s  urban popula 

increases ,  thus acce lera t ing  t h  

"mining" o r  explo i ta t ion .  As 6h 

cont rac ts  and recede 

increasing t ranspor t  cos t s  and 

f uelwood (charcoal an 

prices r i s e ,  placing a 

income urban consumers. 

- The fuelwaod problem i n  Sudan 

the f a i l u r e  of two majo 

Agricu1.ture -- the  Agricu 

-- t o  coordinate resour 

a c t i v i t i e s .  In f a c t ,  

a t  c ross  purposes -- 
add i t iona l  c l e a r f e l l i n g  t o  open u 

production, and f o r e s t e r s  c a l l i n g  

c u t t h g  and the format 

- Several approaches o f f e r  hope of slowing 

reversing deforestat ion.  F i r s t ,  LPG and k 

be subs t i tu ted  f o r  fuelwood f o r  home 

se lec ted  locat ions.  Though the  foreign 

of t h i s  i s  high, t h i s  may be the  cheapest 

/. E 





TV. PROJECT EBALUATPOE 

A. GENERAL PROJECT EFFECTIVENESS .AND IMPACT 

1. Conformity with Objectives 

Generally a l l  t he  pro jec t  objec t ives  

p ro jec t  ana lys is ,  the  U.S.-Sudan Agreement, the P 

cont rac t  have been m e t .  The main emphasis of the  

i n  these  guiding references were primari ly  in fo  

conduct of a na t iona l  energy assessment, 

development. Soon a f t e r  work s t a r t e d ,  it became inc re  

t h a t  s i g n i f i c a n t l y  more emphasis should be given* 

bui lding than o r i g i n a l l y  contemplated. 

When t h e  p ro jec t  s t a r t e d ,  NEA exis ted  i n  name only 

non-existent, pol icy i s sues  were not  add 

t o  Government of Sudan needs by provid 

aspects  of energy planning, and i n  s 

e l e c t r i c i t y  sec tors .  

To t h e  extent  t h a t  pro jec t  objec t ives  were 

i n s t i t u t i o n ,  provide policy support and develop an en 

these  have been met. The project :  

o Organized energy da ta  -- 
includes the  f i r s t  da ta  base; NEA 

data;  o ther  agencies including the  

NEA as a recognized source 

Q Bui l t  an i n s t i t u t i o n  -- NE 

t h i s  p ro jec t ;  i t  is now a functioning organiz 

demonstrated capab i l i ty  

i a f  luence ; 
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The p r o j e c t  has  been i n f l u e n t i a l  i n  e f f e c t i n g  energy po l fcy  changes 

p r i c i n g ,  a l l o c a t i o n ,  investment, and demand management s t r a t e  

For example : 

o  P e t r o l e u m p r i c e s  --currentlytherearenoove 

but t h e r e  a r e  c r o s s f u e l  subs id i e s ,  i.e., gas01 

f u e l  are above world p r i c e s ,  d i s t i l l a t e s  used f  

and indus t ry  a r e  subsidized.  Overal l  l a c k  of  subs 

r e s u l t  of p r o j e c t  emphasis. 

o E l e c t r i c i t y  p r i c e s  -- cu r ren t  t a r i f f s  cover o  

The f i r s t  phase of a two-phase program 

inc reases  has been implemented. NEC canno 

cash and t he  Government o ~ m s  i t s  c a p i t a l  

r ece iv ing  an 82 r e tu rn .  Thus NEC 

but  s t i l l  has  a c a p i t a l  subsidy. 

r e s u l t  of p r o j e c t  emphasis. Effo 

and e f f i c i e n c y  of opera t ions  

emphasis. 

o Petroleum a l l o c a t i o n  -- 
" ~ e t r o l e u m  F a c i l i t y n  wi th  f inanc  

petroleum companies, Saudi A r  

e f f i c i e n c y  i n  petroleum d i s t r i b u t  

i n t e r n a t i o n a l  sources ,  t o  a l l o c a t i o n ,  

t h e  r e s u l t  04 p r o j e c t  ana lys i s .  

o  E l e c t r i c i t y  investment -- e l e c t  

t r a d i t i o n a l l y  been viewed by both the  World B 

a  series of mcca rd ina t ed  p r o j e c t s  and 

thermal p l a n t s  which exacerbated fo re ign  exc 

and allowed f u r t h e r  deterioration of e x i s t i n g  

p r o j e c t  w a s  ins t rumenta l  i n  ob ta in ing  more than $20 m 

i n  CIP funds f o r  t ransmiss ion upgrading t o  save t h e  p 

systexa. 

, #. 



o Efficiency improvement -- the project was influential in 

pressing for efficiency improvement everywhere (GPC, NEC, 

agriculture, industry, municipal government) by 

demonstrating the impact of poor performance on the economy. 

New traffic rules in Khartoum resulting in energy 

conservation are the result of project analysis. 

o Petroleum investment -- the proj ect influenced decision not 
to invest in a Kosti Refinery; it analyzed various 

alternatives to move oil from production locations to 

consumption locations, and influenced decisions for 

petroleum extraction investments, pipelice routing, rail 

tank car purchases. If the new Petroleum Facility concept 

develops, petroleum companies, AID, and Saudi Arabia will 

make direct investments. 

2. Perceptions by GOS 

The leadership of NEA and MEM (MEM Minister, Undersecretary, former 

NEA Director General and current acting Director General) view this 

project as a great success. They evaluate the project on broad 

grounds and summarize the contribution of the project and implicitly 

the performance of the contractor as follows: 

o When NEA started it had "ideas", "objectives" and a handful 
of experienced people; the project helped organize NEA, 

develop its capabilities and build it to a viable, respected 

institution; 

o The National Energy Assessment was the first unified look at 

energy problems in Sudan; 

o The project caused the first examination of the linkage of 

energy and economic development of the country; 









by representatives from other entities involved in energy and economic 

development planning (NEC, GPC, Ministry of Agriculture, Ministry of 

Planning and Finance, and so on). The NEA performs staff functions 

for these committees. Through these committees concensus is reached 

and the resulting energy policies and programs thus should reflect 

coordinated action. 

The project has been instrumental in creating interagency linkages and 

coordination. However, because the project has brought along a 

philosophical pcint of view, some tensions have developed. The 

project has advocated relentlessly utilization of the price mechanism 

for the allocation of scarce resources. The argument is made that the 

efficient use of energy resources will maximize economic benefits and 

enhance the opportunities for economic development. The argument is 

also made that investment (in facilities and human capital) must be 

made which must be paid for. Lastly supplies must increase which also 

need to be paid for. In short, the philosophical views of the project 

are: increased investment, increased supply, efficient, operations, 

and economic pric~ng. The project promotes the idea of ''you get what 

you pay for." Not everyone in Sudan agrees or understands this 

philosophical view. In particular some at GPC and NEC consider the 

roles of these organizations to be "public service." The project 

uneqtlivocally prmctes separation of energy distribution from welfare 

considerations (although it has advocated "lifeline" electricity 

rariffs). Further, project analyses have identified significant 

financial losses resulting from petroleum purchasing inefficiencies, 

thus tensions develop. 

We believe the N U  will need continued support from AID to strengthen 

it. The EPM project will provide the necessary support. Project 

support enhances NEA' s analytical capability and brings in a positive 

influence in ob j ect ive %inking. 



2. Personnel and Facilities 

The number of professional staff at NEA as of February 1984 was 58. 

All of the professional staff have degrees, most in engineering and 

scientific discipline$,,. Some 40 of the 58 graduates (about two 

thirds) have been or are associated with some foreign training. Most 

of the staff is young without any prior work experience, that i s ,  most 

of the staff have come to N U  directly from the university. About one 

third of the staff has had prior work experience. Table 6 shows the 

roster of NEA and its qualifications. 

Being part of MEM, NEA is a central government unit and its 

organizational and salary structures are subject to civil service 

regulations. This is a major c~nstraint for NEA's development because 

it hinders attracting the best talent. Government corporations, such 

as GPC and NEC, and fnsritutes, such as RE1 and MlRC have higher salary 

schedules and bettex benefits than civil service. Thus they tend to 

attract the best talent, In fact, making NEA an institr.:te or a 

government corporation is a popular suggestion entertained at every 

level of the NEA and the Minister's office, Initiatives to make NEA a 

non-civil semice agency have-been tried and did not come to fruition 

because of resisitence from existing agencies such as GPC and NRC. 

When staff are seconded from other agencies to NEA, they retain the 

benefits of the "home" agency. As all non-civil service agencies have 

better compensation and benefits schemes than civil service, an 

anomalous situation is created of wide disparity among or between 

ranks. For example, a staff member who came from GPC may be reporting 

to an NEB section leader who rose through civil service ranks, and 

have a total compensation significantly better than his administrative 

superior. 



9 
LIST OF NEA PROFESSIONAL STAFF AND QUALl FlCATIONS 

i Cot~n t r y  Length of * 
4 Degree(s) Subject  of Study Time s t  NEA 

? (Years) 
d 

D 
NATIONAL ENERGY ADNIINISTRATION 

Ismail hbdel Rahim G t t o u l i  RSc 1971 Ma themat 1 cs and Pliysi cs Sudan 3,00 
MSc 1979 S t a t i s t i c s  and Operational Research UK 

B 
COEMERCIAL ENERGY DIVISION 

Ahmed El Zain El Iiassan BSc 
MSc 1983 Energy Modeling USA 

PETROLElIM SISCTION 
llassan Beshir  N i m i r  BSc 1978 Chemical Engineering 'Iraq 2.00 

Ibrahin Adam HussePn BS c 1980 Ctlemical Engineering Romania 3 , 2 5  

Sherif Osaan Abdel Rahman BSc 1981 Petrochemical Engineering USSR 2 .25  

Nageeb Mukhtar Mohd MSc 1981 Petrochemical Engineering USSR 2.50 

Cn 
ch RRSOURCE SECTION 

Abdu Rakr Matrgoub BSc I977 Petroleum Engineering Y~tgos 1 av l a  2.00 
MSc 198 1 Chemical Engineering Yugoslav l a  

Ahmd Khal id  " i m d  A 1  i BSc 1981. Geology Saudi Arabia 2,25 
Osama Mohd Osama BSe 3 982 Geo 1 ogy I raq  0.75 
Ahmed Zackaria Ahmd BSe 1978 Physical Ma themnt t c s  Sudan 2.50 

rnNSERVATION SECTION 
Fatima Ibrahim Anias BSc 1980 Chemical Engineering Sudan 3.00 

MSc 198 3 Energy ,Resources USA 
Abdal lah Mohd Abdal lah BSc 19112 Mechanical Engineering UK 0.50 

Balgia Soliman Abdel Codir BSc 1980 Agriculture Stidan 3.50 

Fattn Afi Mohd Adam RSc 1980 Agriculture Sudan 2,75 

Maha A l i  E l  Sayed El Faki RSc 1.981 Chernf c a l  Engf neerlng Sudan 2.00 

Mahmud Mohd Rashad RSc 1980 k c h a n i c a l  Engineering Egypt 3,00 

EUCTRICITY SECTION 
Mssad Abdallah BSc 1975 Mechanical Engineering Sudan 





I.ength of 
Time a t  NEA 

(Years) 

RENEWABLE ENERGY DIVISION 
Abdel Halim BSc 1969 Chemi ca 1 E n ~ i n e e r  i n g  Sudan 2.00 

BIOMASS SECTION 
A l i  Abdel Karin Abdallah BSc 1977 Agr icu l tu ra l  Biochemistry Sudan 3.00 
Bakri Osman Hamad BS c 1979 Mechanical Engineering Sudan 3.50 
Abdallah Abde 1 Mutaal BSc 1980 Agr icu l tu re  Sudan 3.25 

Kawther Ahned Medeni BSc 1982 Chemistry 6 Zoology Sudan 0-75  

AIf A k d  Osman BSc 1981 Fores t ry  Sudan 2.50 
Igbal  El Sadig  Hohd Ahmed BSc 1980 Fores t ry  Sudan 3.50 
Taj E l  Din Hassan Mohd BSc 1979 Fores t ry  & Wood Technology Egypt 3.00 

WIND AND S O U R  SECTION 
. Abdel Salaam Ahmed A, H a l i m  BSc 1975 Agricul ture  Sudan 3.25 

n 
Sudan 

Chemistry & Zoology Sudan 1.50 

Ahmed Osman A 1.75 
Abdel Honeim USSR 2.00 

USSR 2.50 





We believe the NEA will need foreign support for a long time to come. 

However, such support will be less and less "hand-holding," and more 

and more true technical assistance, The demonstration effect of such 

technical assistance is most important for continuing to st 

the institution. Thus the quality of project staff pro 

technical assistance is the critical element in EPM a 

follow-on projects. 

While NEA aspires to be a professional organization 

maintain a work environment conducive t 

physical facilities are appalling and they do not radi 

There are offices with three people in them sit 

without a single piece of paper in evidence to indica 

conducted; some sleep at their desks. By contr 

environment of both GPC and NEC are far more business1 

a professional environment. 

Some of the Sudanese habits seem to have rubbed o 

facilities. The project office appeared woefull 

of space and privacy and it's a wonder any 

suggested while in Sudan to maintain two proje 

the NEA maintained in the best American s 

maintained as best as possible. The NEA of 

very regular schedule, say 12-14~30, a 

continuously. The two-office concept will 

efficiency, demonstration effect and "lengthening the 

which appears to be desired by NEA staff and the MEM 

AID should consider providing some funds to 

facilities of NEA. This will add to t 

institution and will help it survive and improve. 
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Systems, January 1983, and Sudan Petroleum Information System: 

Requirements, Design and Implementation, November 1983) appear 

academic and off the mark. As of February 1984, the NEA was 

proceeding to identify information requirements, tabulation, codes and 

data processing methods. Implementation of an information system 

appears to have been delayed by delays in setticg ~p the computer 

center. 



D . COhTUCTOB PEwCZL$,W*CE 

The performance of the  contractor  i s  exemplary, IG general ISTI/EDI 

provided personnel w i t h  appropriate  professional  c z l i b e r  and 

background who worked e f f e c t i v e l y  i n  the  Sudanese environment, The 

success of t h i s  pro jec t  rests 'squarely on the  extraordinary 

c a p a b i l i t i e s  of M r .  Sanford Hale, President of ED1 and Messrs. Bess 

and Cough the  senior  pro jec t  res ident  ana lys t s  i n  Sudan. Equally, the 

success a l s o  r e s t s  on the  fores ight ,  pers i s tence  and leadership of D r .  

E l  Amin Mukhtar, Undersecretary of MEM and D r .  S h u l l i  and Mr. Gizouli  

the Director  General and Acting Director  of NEA respect ively.  

The pro jec t  res ident  s t a f f  coordinated a l l  the  p ro jec t  a c t i v i t i e s ,  

i d e n t i f i e d  energy i s sues  and became the  l i n k s  with ISTI/EDI, A D ,  MEX, 

and a l l  o the r  energy and economic development e f f o r t s  i n  Sudan. Their 

energy, commitment, and c r e a t i v i t y  inspired NEA professionals  and the  

profess ional  development of severa l  NEA s t a f f  has  been enhanced i n  no 

small degree by the  leadership and encouragement of these  r e s iden t  

p ro jec t  team members, The Projec t  Director ,  M r .  Hale, provided 

o v e r a l l  leadership t o  the  pro jec t ,  i d e n t i f i e d  and engaged short-term 

pro jec t  s t a f f ,  reviewed a l l  r epor t s ,  and w a s  the sen io r  l i n k  with the  

Yfnis ter  i n  Sudan and AID i n  Washington. H i s  professionalism, and 

extensive knowledge kept t h e  p ro jec t  on-track. 

Tfie record of short-term personnel is mixed. Personnel ranged f r ~ m  

high-level, experienced corporate executives t o  graduate students.  

While all of the  short-term personnel had appropriate  technical  

q u a l i f i c a t i o n s  f o r  t h e i r  assigned tasks, not all demonstrated the  same 

commitment a s  t h e  res ident  s t a f f ,  not a l l  w e r e  w e l l  prepared f o r  their 

v i s i t  and not a l l  exhibi ted good t r a i n i n g  o r  s k i l l s  t r a n s f e r  

c a p a b i l i t i e s .  Messrs. Gene H a r r i s  and Peter  Meier appear t o  be the  

most respected " s t a r  performers" of t h e  pro jec t .  
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The computers are not fully compatible with each other. Basic 

software of IBM could not be run on the Hyperfon. Similarly, some 

discks produced on one computer could not be used on the other. The 

IBM PC is compatible with GPC equipment. The decision for the 

Hyperion is surprising. Service for IBM exists in Khartoum, but one 

may have to wait as long as a year for spare parts. Service for 

Hyperion is not available. (Project machines have so far been 

successfully repaired by bringing in parts from the U.S. and working 

with a Local electronics technician who has relevant repair 

capability. ) The Hypexion is slightly less expensive than the IBM PC 

on an initial cost basis, but the savings are false savings 

considering service and compatibility problems. 

The NEA staff camplained that an evaluation of computer requiremetns 

was not performed and that the computers purchased under the project 

were purchased arbitrarily without regard to NEA needs. Project 

specialists did actually sonsider NEA needs and arrived at the most 

cost-effective configuration according to their judgment. 

We support the decision to purchase IBM PC's on grounds that they are 

likely to have the best support arid software for NEA's needs. We 

recognize the opportunity for some savings by using less expensive IBM 

compatible equipment, but the Hyperion is the least compatible 

computer -- the COMPAQ is the most compatible. The April 1984 PC - 
World indicates the following comparison for IBM compatible personal - 
computers (PC's) : 

"Compatibility is a relative term. There are only a few machines 

that use almost a11 of the PC's software and expansion boards. 

As you move from one level of compatibility to the next, a 

compa~ible generally resembles the PC less and less in terms of 
its CPU, keyboard, graphics generation, and the expansion 

hardware it will accept. All compatibles, however, should be 

able to read and/or write to PC data disks. 

Ln 









s t a f f  members i n  energy planning and analys is  techniques. The r e s u l t  

was t h a t  during the  f i r s t  18-24 months of the  p ro jec t  t r a in ing  was 

given a lower p r i o r i t y  than t h a t  of producing energy assessment 

r epor t s ,  and such t r a in ing  t h a t  did take place became se lec t ive .  

On-the-job t r a i n i n g  cannot be given t o  t h i r t y  o r  more NEA s t a f f  

members by one consultant i n  the  course of $1 three-week in-country 

work assignment. A small number of NEA s t a f f  members w e r e  se lec ted  t o  

work as counterparts t o  each v i s i t i n g  consultant and t o  receive 

on-the-job t r a i n i n g  during h i s  s t a y  i n  Sudan. Those se lec ted  tended 

t o  be senior  s t a f f  members, and t o  be re-selected as  each new v i s i t o r  

a r r ived ,  A small  number of s t a f f ,  therefore ,  received most of the  

on-the-job t r a i n i n g  t h a t  was del ivered by v i s i t i n g  consul tants  during 

t h e  f i r s t  18-24 months of the  pro jec t .  The remainder of NEA's s t a f f  

worked pr imari ly  a s  da ta  gatherers ,  and received l i t t l e  t r a in ing  o ther  

than on how t o  use a questionnaire t o  c o l l e c t  data.  How the  da ta  were 

t o  be analyzed and how the  r e s u l t s  of the  analys is  were t o  be used i n  

the  consul tant ' s  repor t  were not discussed with those who had gathered 

t h a t  data.  It is  not surpr is ing  t h a t  many of these NEA s t a f f  members 

f e l t  t h a t  t h e i r  t r a i n i n g  had been neglected. 

Despite these  f ee l ings ,  it is  general ly  believed by NEA and the  

Minister of Energy and the  Undersecretary t h a t  on-the-job t r a in ing  has 

been benef ic ia l .  A small group of NEA s t a f f  members have been exposed 

t o  a wide range of energy assessment techniques and have been 

s u f f i c i e n t l y  involved i n  t h e  production of enough repor t s  (a) t o  have 

a broad understanding ~f the  i ssues  faced by Sudan, and (b) t o  be 

cu r ren t ly  leading NEA teams i n  the  production of s imi la r  reports .  

There have been a number of accomplishments i n  s t a f f  development, 

e spec ia l ly  s ince  AID and ISTI/EDI took over a defunct t r a in ing  program 

t h a t  had previously been rm by the  U.S. Department of Energy. 

Changes made by ED1 i n  requir ing v i s i t i n g  consul tants  t o  conduct 

classroom t r a i n i n g  sess ions ,  i n  addi t ion  t o  providing on-the-j eb 





Table 7 shows the schedule of the  structured training program and the  

3E.A beneficiaries. (Precise records of who attended each training 













2. Training Requirements f o r  EPM P r o j e c t  

We have s t r e s s e d  the  f a c t  t h a t  t r a i n i n g  has taken a back s e a t ,  wi th  

t h e  production of energy assessment r e p o r t s  t ak ing  f i r s t  p r i o r i t y .  

While de t r imen ta l  t o  i nd iv idua l  staff developnent, this orde r  of 

p r i o r i t i e s  has been necessary f o r  the o v e r a l l  development of NEA as a 

recognized source  of energy infopmation f o r  a l l  branches of t he  

Government of  Sudan. 

It has  a l s o  been necessary,  dur ing t h i s  per iod ,  f o r  ISTI/EDI r e s i d e n t s  

and short-term consu l tan ts  t o  perform a major sha re  of t h e  work i n  

producing t h e  energy assessment repor t s .  But  NEA does not  wish t o  

remain dependent upor, e x p a t r i a t e  consu l t an t s  fo rever  - nor does it 

in tend  t o ,  KEA's wish, now, i s  t o  spend t h e  next  t h r e e  yea r s  drawing 

slowly away from ISTI/EDI,  reducing i t s  dependence upon them f o r  t h e  

performance of s p e c i f i c  t a s k s ,  relying inc reas ing ly  upon them only f o r  

advice  and t echn ica l  opinions.  This c a l l s  f o r  considerably  increased 

a b i l i t i e s  w i th in  NEA and, accordingly,  f o r  an increased emphasis upon 

s t a f f  development. 

Training provided t o  N U  s t a f f  by ISTZ/EDI dur ing t h e  period of t h e  

Energy Planning and Management (EPM) p r o j e c t  j u s t  begun can be 

d rama t i ca l ly  improved without any major changes i n  t h e  methods 

c u r r e n t l y  used t o  t r a i n  being made. The means by which t h i s  

improvement may be aecmpl i shed  include:  

o Increased emphasis on t r a i n i n g ,  wi th  t h e  f n e t r u e t i o n a l  

o b j e c t i v e s  accompanying each t a s k  undertaken by a v i s i t i n g  

consu l t an t  being c l e a r l y  s t a t e d  before  t h e  task begins. 

o Increased time being a l l o t t e d  t o  t a s k s  undertaken by 

v i s i t i n g  consu l t an t s ,  t o  permit more t ime t o  be spen t  on 

on-the-job t r a i n i n g .  
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