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1. ~ullllllary 

The Sudan f'tene\',able Energy Project (SREP) ... /as approv~d in August 1981. 
The contract for the project \'1a s signed ill Octoher 1913:', and the contractor 

, arrived on site shortly thereafter. The purpose of the project is to assist 
the Government of Sudan (GaS) to develop an applied research and dissemination 
capability in rene ... ,able energy technology, ... /ith verification through, the 
application and dissemination of results in town and vi,l1age projects. The 
five priority areas the project is focusing on are (l) fuehlOod production (2) 
charcoal stoves (3) charcoal prorlllction (4) wood stoves and (5) photovoltaics. 

The Sudan Renewable Energy Project has evolved substantially from the 
original Project Paper and the Amplified Project l1escription in thp Project 
Agreement, due to changing external factors and ,<1 ... lill i ngn'e:ss on the part of 
USAID, the GaS and the contractor to correct certain pro~lems inherent in the 
original project desi9n. : . 

~ :: 

Unlike most other renewable energy projects funded by AIr. in Africa, SREP 
has not over emphasized studies. The increasing emphCls;s on action, and on 
getting project staff, equipment, and funds into the field ;s admirable and 
shaul d avoi d some of the problems normally encountered duri ng the 
implementation of such projects. Houever, the Evaluation:,Team recomnends that 
more effort be spent on developing dissemination strategies, producing 
hypotheses and documenting the rationale behind cert:'lin: project activities. 
We believe that the project has an opportunity-to inltiat(l, oocllment and 
replicate approaches that can effectively disseminate; and market improved 
stoves, as well as promote the increased production of fire\'1ood. Ho ... ,ever, if 
care is not taken, it is likely that many of the project's outputs \,/i11 be 
relatively isolated and insignificant. SREP is a small project, and the 
funding for small pilot activities is not, in the opinion of the Evaluation 
Team, sufficient if the project is to he replicated. 

In our opinion, the project should direct most of its attention to testing 
and promoting strategies that can and will he expanded and supported after the 
PACD. We believe that the project should be evaluated primarily on the "asis 
of its anil i ty to put in pl ace governmental, non-£Iovernmental, and private 
sector mechanisms that ... lill replicate the project's activities. The primary 
dissemination 'concert incorporated in the PP--that the de~onstration of 
improved energy technol ogi es I'li 11 1 ead to thei r rapi d conf,tructi on or purchase 
by peasants--has proven to be faulty in other similarly desi9ned projects. 
SREP shoul d not, therefore, be expected to achi eve outputs based on thi s 
original concept. SREP \,/ill not meet tile project's purpose if the present 
outputs and End-of-Project status are adhered to. Therefore, the ori ginal 
Project Paper and outputs should be revised to reflect a greater £lmphasis on 
process and replicability than on objects. 

He rec.ommend that the Project Agreement be amended, that the Amplified 
Project Oescri pti on be amended through a PIL, that the Contract be amended, 
and that the Logical Framework presented in the Project Paper be revised. Of 
these changes, only the first will require negotiating and signing an ~mended 
USAID/GOS document. 

I I 
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Assur1ing that the above changes are made,' thfi projectshouldsunstantially 
meet its' project purpose and outputs by the PACD, 'January19l37.' 

The foll o\'Ii ng specifi c recommendati ons and conclllsions are di scussed in 
more detail in later sections. / 

Relevance of SREP to Sudan's Fnergy Problems' and lISAIO's Development 
Program (See Section II) 

1. The project as nOH constructed and focused is address i ng 
key energy related problem areas in' Sudan, i.e. fue1wClod 
and improved stoves. 

2. SREP should be vi ewed as a test· of 10\'l-cost methods to 
reach individual consumers in ways which will he replicable 
without significant recurrent costs. 

3. SREP's challenge is to develop a diffusion strategy to 
avoid c9nc1uding the project with only a string of isolated 
efforts. 

Technical Programs (See Section III) 

4. Forestry /Fueh'lood 
~luch progress has been r.Jade in fue1wood producti on, but 
considerable effort is still renuired in 
dissemination/outreach as well as in rel ating specific 
project activities to a broader strategy. 

Charcoal Production 
5. It is recommended that the charcoal production efficiency 

study carried out by SREP be checked. All activities in 
the charcoal production area are based on this one s'ttidy, 
the resul ts of Hhi ch di ffer by a 1 arge factor from what \'las 
previously believed to be correct and from experience in 
charcoal production (\'Iood c'onversion) efficiencies in other 
countries. 

6. It is recommended. tha t SREP co 11 abora te \'Ii th the Ua ti ona 1 
Energy Administration OlEA) and FAD on a charcoal fines 1/ 
resource base study. This recommendation should be carried 
out before the arrival of the charcoal technical consultant. 

Charcoal Stoves 
7. The charcoal stove program has progressed well, although an 

effort shoul d be made to' promote innovation and· the 
continued development and extension of a variety of stove 
designs. While non-governmental orpanization 
(NGO)-supported stove programs outside of. Khartoum can be 
assi sted and encouraged, the majori ty of effort shou1 d be 
centered on Khartoum. 

11 As used throughout this report, charcoal fines refer'to charcoal .' 
bits, not dust. 
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\oIoodstoves 
We suggest that SREP revie\l the inclusion of rural 

. household \'/oodstoves as one of th€' five priorities because 
there is no exampl e of a successful woodstove program in 
Africa, with the possible exception of Aotswana. In 
general, those peopl e who use wood rather than charcoal 
cannot afford to invest in a stove, and in most countries 
extension services are too weak to diffuse stationary 
stoves widely. We doubt that Sudan is different. 

Focusing on \'/ood use by small local industries is probably 
a more logical step. The team sllpports the survey to be 
conducted by the NEA of industrial \'lOod lIsers in the 
Khartoum area. We recommend that additional technical 
assistance be allocated should the survey prove it to be 
necessary. 

Photovoltaics 
10. ~/e I have some concern that this component as originally 

identified ;s too hard\'/are-oriented.· This priority should 
be .carefully revi eued for possibl e revi si on or el imi nati on 
by the end of 1985. 

Dissemination 
11. Dissemination strategies should be developed fbr each 

project area, \'/ith an emphasis on post-project 
repl icabil ity. This may enta'il further technical 
assi stance and staff time, and shoul d be a major 
consideration in the selection of future rene\'Iable energy 
development grants (REDGs). This should be done in 
coordination with the NEA. 

Technical Assistance (See Section IV) 

Long-term 
12. The quality of present long-term staff is 

excellent. 

Short-term (Foreign TA) 
13. Short-term consultants have been of very high 

quality and are in large part responsible for the 
significant progress made in certain areas. 

14. Certain consultancies should not be undertaken 
pri or to the compl eti on of s~udi es on resource 

'ayailability and alternative technologies. This. 
I appl i es in parti cul ar to the pl anned 

pelletization consultancy. 
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Local TA 
15. The use of local consultants under this project 

has been extensi ve and effecti ve, parti cul arly in 
·the forestry component. 

16. The continued and expanded use of local 
. consul tants is encouraged ina reas of 1 oca 1 

expertise, i.e. forestry, while still lIsing 
foreign technical assistance to fill in gaps as 
needed. 

Rene\'1ab 1 e Energy Development Grants (REDGs) (See Secti on V)' 

17. The REDG system has proven to be quite effective for 
funding small-scale development activities in terms of 
their turn-around time for funding and their ahility to 
reach a ,,/ide variety of organizations and individuals. 

18. While the present SREP team can effectively handle the 
current level of REDGs, any expansion in the grants area 
may require additional monitoring, possibly through use of 
local currency to hire more Sudanese staff. 

19. The bulk of approved grants are in the area of fuelwood 
producti on. The EVeil LJati on Team recoJnl:lends at thi s poi nt 
that more REPC,s shoul d be used to fund studi es on how the 
economi cs and strategi es of the fi ve pri ori ty areas can he 
developed to meet the objectives of the project. 

Training (See Section VI) 

20. The long-term training program must .be ~ade more practical, 
with a mandatory course on project evaluation after the 
upcoming field work. 

21. Additional regional site visits should be supported, funds 
permitting. 

22. A manpower assessment related to each priority arei'l should.: 
be prepared in order to guide further local training. 

Management (See Section VII) 

Home Office 
23. Considering that the prime contractor lIas t~o 

subcontractors, the Evaluation Team was impressed 
by the smooth home office management. 

20 
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SRF.P 
24. "f'fi(lteam \las impressed by the management skills 

of both thp contractor and the ClOS. The 
strengtheni ng of the Rene\'/ab 1 e Energy Research 
Institute (RERI), as \'/ell as the estahl ishing of 
the Techni cal Committee, have rei nforced the 
development of a professional, cooperative 
environment. 

25. TransCentury, one of the subcontractors, ~/i 11 be 
responsible for the administrative/logistical 
support of the Peace Corps Volunteers (PCVs). As 
integral components of the project, the PCVs will 
be gui ded techni cally by the SREP staff, 
including the COP, the RERI Coordinator, and the 
rel evant Project ~lanagers. The COP and the 
Coordinator should represent the Volunteers in 
official dealings \'1ith the GaS, USAID, and the 
Embassy. 

USAID (See Section VIII) 

26. A better level of information exchange sho~IU ue 
established among offices at USAIP in order to utilize 
available technical expertise in forestry--for example, as 
related to agriculture. Also,' lISAID and the contractor 
should establish linkages with similar AID and regional 
activities to benefit from work being done in other 
countries. 

27. Project management should improve with the addition of 
administrative support. USAID support and technical advice 
have been useful arj at key times have had a significant 
impact. Until a natural resource/forestry specialist has 
been added to the USAID/Sudan staff, however, USAID should 
continue to draw upon REPSO at re9ular intervals for 
technical advice on energy, social science, and forestry. 

28. Given the importance of marketing, extension, and 
dissemination, the Evaluation Team regrets USAID's decision 
to exclude from the evaluation a specialist in the 
dissemination of stoves and fuehlOod. To get the most out 
of ,the proj ect, USAID shoul d consi der an addi ti onal 
informal technical revie\,1 in early 19B5 to reexal)line the 
project's dissemination strategies as recofTlmended in this 
evaluation. 
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Government ·of Sudan - Instituti onal i zati on of SREP (See Secti on 
IX) 

29. After initial problems among ~OS institutions in terms of a 
base for this project, a 900d working relationship seems to 
have developed beb/een the Institute, SREP, and the Energy 
Research Council (ERC). In large measure, this 
relationship has improved because of the skill and 
technical expertise of the EPC Oirector and the work of the 
ERe's Technical Committee. 

Other Donors (See Section X) 

30. 

31. 

32. 

33. 

FAO 
Given the compl ementarity and overl ap between the FAO/Dutch 
project and SREP, the di ssemi nati on strategi es recol1lll1ended 
above should be developed in close collaboration "lith the 
FAO team. 

CARE 
"i"'fieREDG for stoves in El Obeid appears to be a good 
investment. Future collaboration should include activities 
in Gedaref. 

German Agency for Technical Cooperation (GTZ) 
SREP 'and the GTZ shoul d conti nue to keep each other 
informed of progress bei ng r.lade in project acti viti es. 

World Bank 
Future USAID support of activities initiated under SREP 
should take into account the results of the Horld Rank 
forestry assessment. The inclusion of SREP staff in the 
assessment, as recommended by USAID, would be highly 
desirable. 

Project Design (See Section XI) 

34 . The Proj cct Purpose in the Project Agreement shoul d be 
revised by .deleting from Section 2.1 the \'lords "for use in 
rural areas of Sudan" and repl acing them ",ith. "as' defined 
by the project." 

35. The contractor and USAID should \"lark together to modify the 
scope of \lork of the contract to ensure that it accurately 
reflects the project's present focus and priority 
acti viti es. 

36. The contractor, USAID and the GOS should be commended for 
focusing and restructuring a potentially unwieldy project. 
It is doubtful that the Project Purpose \-/oul d have been 
achieved if the decision had not been taken to concentrate 
all activity on five specific areas. 

l..1 
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II. Relevance of SREP to Sudan1s Fnergy Problems and llSAHlls Pev?·lor>men~ 
Program 

In evaluating SREP and its importance relative to other USAID activities, 
it is not enough to r.onsider only the performance of the contractor. Is th~ 
purpose of the project sti 11 \,/orth\~hi 1 e? Hi 11 the approach bei ng taken by 
this project have a significant impact on the problem it was meant to 
address? Are there alternative approaches that would be mo~e cost effertive? 

As defined in this evaluation, the purpose of the project--to assist the 
GOS to develop and disseminate energy technologies, particularly in fuehlOod 
and improved stoves--addresses one of the mos~ important energy-reloted 
problems in Sudan. Given the immense scale of the problem, hO\~ever, it is 
understandable that a project that trains local artisans and provides 
extremely small grants to a 1 imited number of farmers shoul d be vi ewed \'ri tl: 
some skepticism. 

However, the basic concept underlying SREpls biomass activities is sound: 
fuehlOod production and use in Sudan cannot be effectively addressed solely 
through large-scale endeavors. Individual decisions by consumers, by farmers, 
and by the informal sector presently constructing the country's traditioJl,~
charcoal stoves are critically important, and can only be influenced f"hrol"'· 
extension, outreach, and the promotion of small entrepreneurs. 

SREP should be vie\"led as.a test of lou-cost l'1ethoos for reaching th£:..:, 
individual s in ways that· will be repl icable without significant recurren:· 
costs to the GOS. The project may not directly !lave a significant impact on 
the fuelwood situation in Sudan, but it is doubtful that eV£ln the entire i!SAL·j 
budget would have much effect in the short-run. 

If SREP is to be criticized for its relevance, therefore, it ir; not 
because of the size of the activities being undertaken, but rather bE:c"t;~·': C";~ 
the project's ability, or inability, to leverage these activities, to devrlop 
a private incentive diffusion strategy that can spread new stoves, and to grow 
fuelwood on individual farms or in agricultural schemes after the PACD. SREP 
appears to understand the need to harness such acti vi ti es. The chall enge fot 
the project \,/ill be to avoid concluding with a string of isolated efforts. 

The project's focus has evolved from an emphasis on rural energy to one 
incorporating biomass production and use. The change is appropriate given th~ 
overwhelmi ng importance of charcoal consUl~pti on in urban areas to the tot;: ~ 
use of wood for energy in Sudan. The opportuniti es for successful i nnovati or 
and diffusion are oreatest in the Three-town capital area, which comprises the 
majori ty of the urban popul ati on, a maj or porti on of the charcoal and improved 
stove market, and the principal concentration of formal and inforlJiill sect~r 
manufacturers. If the project were limited solely to rural areas, it ~JOul(1 
not be able to reach the major users of charcoal. In addition, experienr:l.
throughout Africa has demonstrated the difficulty in extending isolateu 
renewable energy technologies (RETs) in rural areas I'Ihere. people often do not 
purchase stoves and in situations where extension services are wee~ or 
nonexistent. 
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'As' for other activities, including photovoltaics, it should be remembered 
that energy is an intermediate !JOC(~, nnd is only valuahle in terms ·of its 

\ final use. From an aggregate Suprly and demand perspective, certain uses dre 
not, particularly important; improvements in process heat or irrigation 
pumping, for instance, do not have a significant impact on Slldan~s .enerriY 
balance. Hm'lever, such uses may have a major impact in other priority 
sectors; e.g. agricultural and industrial production. 

:In its original design, SREP was trapped by two misleading assumptionc;: 
that priorities in energy are only related to tile energy sector in the 
aggregate, and that rene\'Iable energy projects should define activities around 
technologies, not uses. Hhile the decision to focus attention on the five 
priority areas has helped resolve this confusion, de\.i~ions as to future 
activities, and in fact the fate of photovoltaics, should be evaluated in 
t.erms ' .. of end uses of significance to the GOS and' USAID. 

~. . 

2,1{-
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III. Technical Programs 

A. Forestry /FuehlOod 

By emphasi zing fuel wood and forestry, the SRF.P project is tackl ing tile 
most important rene\'/ab 1 e energy pl'ob 1 em in Sudan. Hm"ever, the problems and 
complexities inherent in this decision should be clearly understood by all 
parties. Fueh.,rood production ;s not necessarily a technology per se but a 
process, a combination of technology and farming dedsions that are not 
cl early understood. The project is al so emphasi zi ng on-farm pl anti ngs amI 
localized nurseries. To accomplish this approach requires the interaction of 
forestry with agriculture. For SREP this leads to two potential prohlems: 

the need to draw upon expertise not ordinarily involved in 
the development and dissemination of energy technologies, 
and 

the difficulty of equating project activities to the larger 
energy-related SREP purpose. 

SREP has dealt with these concerns admirably by devalo~'ng :' sti'~rlg . 
working rel ati onshi p with the Forestry Admi ni strati on. The ptvposecf ~\ 
consultancy with Derek Earl on the economic incentives for far I~rs to plant,,'. 
woodlots for. charcoal is another important step. !1O\.,rever, cons i dcri ng that)' 
most of the proposed plantings deal with agricultural schemes and individual 
farms and that there is' a strong interrelationship hetweerJ forestry and 
agri cul tura 1 programs, more effort shoul d be made to cooj'di na te these 
activities. If agricultural staff, particularly agricultural extension, could 
be seconded to the project, the effectiveness of the fueh/oJc/forestry 
activities could be greatly enhanced, and agricultural extension r:';ght also 
benefit in the longer run .. 

The SREP staff has been very effective in u$ing the grant mechanism to 
initiate activities in the biomass area .. The grants were used to greatly 
increase production in private and public nurseries, to plant \'lOodlots and 
shelterbelts, and to demonstrate proper forest management. There are a number 
of very impressive activities developed in the past ten months of the 
project. However, \'1hil e i ndi vi dual forestry projects ar~ worth\'1hi 1 e, there is 
no appar:-ent overall plan of hm" these grants will promote dissemination of 
fuelwood activities. There is. no mechanism to find Ollt how farmers make 
decisions on what to do and what not to do. Nor has there been any effort to 
find methods of bringing the information to the villagers, so that they can 
make these decisions. 

The lack of consideration about how-seedlings get from the nursery to the 
field can be seen even in the selection of species propagated in the nursery. 
Selection came only from ecological cOnstraints and not from a list of species 
the farmers valued. . 

It is the opinion of the Evaluation Team that setting up mechanisms ~.o 
find out how farmers make decisions and how to -deliver information to that 
system are far more \'1orthwhi 1 e obj ecti ves for SREP than 
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planting kilometers of shelterbelts or acres of woodlots. Once the system of 
villager decision-milking i~ understood and information can be del ivered to 
that system. planting becomes much easier. This study could be contracted out 
to an organization such as the Development Studies Research Center (University 
of Khartoum) or Tanmiah (a private agricultural consulting firm). 

The grant process appears to be at the stage where it does not require as 
much of the SREP staff's attention, so they can devote more tifTle to the 
dissemination process. The biomass technical leader should \'Iork closely with 
the dissemination project leader and the Agriculture Administration to develop 
a strategy for dissemination. 

Once the FAD project's dissemination component becomes well established, 
SREP shoul d take full advantage of those acti vi ti es. If the F,'\O forestry 
extension course is developed, SREP should enroll the foresters involved in 
the project in this training program. It is our opinion that if an overall 
extension plan is not developed by SREP soon, the only outputs at the end of 
the project in the bi omass area may be a seri es of unrel ated forestry 
activi:ties. 

The Evaluation Team feels that the biomass component correctly emphJsizes 
fuehlOod supplies, while the nurseries need to be income generatin~. The type 
t;!f seedlings that will be in highest demand may not be the fueh/ood species. 
Currently, the nurseries are producing amenity species to help cover the cost 
of r4nning the nurseries. The income producing species should be expanded to 
include fruit trees which are in high demand 'everywhere. Fruit trees are 
usua 11 y pro pa ga ted by the Hort i culture [!epdrtrnen t, but there is no 
horticulture nursery near most of the SREP nursery ~ites. Therefore, an 
agreement should be reached between the two parties before SREP starts raising 
these species. The species selected by the farmers once again ties into 
dissemination activities. Hith proper extension activities, one should be 
able to convince farmers of the value of planting fuel wood species. 

B. Charcoal Production 
Due to the widespread use of charcoal as a cooking fuel in Sudan and the 

diminishing supplies of charcoal, it is logical to include charcoal production 
in a renewable energy project. Activities to date in the charcoal production 
componen.t of SREP have consi sted mai nly of an extensive study of the charcoal 
production industry in the Blue Nile Province. This study concluded, among 
other observations, that traditional charcoal production methods were twice as 
efficient as previously believed. There is some controversy as to the methods 
used to measure the volumes of wood in the traditional kilns. These 
discrepancies could greatly affect the efficiency calculiltions. Fven if ther~ 
were no controversy over the measurements, the results differ by such a factor 
that it would be desirable to recheck the methods used for this study, since 
SREP is basing all future activities in charcoal production on this one 
study. Therefore, the first recommendation is to run a detailed check of t~e 
volume measurements to get a clear idea of the accuracy of the first study. 
The recalculation of the efficiency rate should be carried out in conjunction 
with the NEA and FAD. Future activities in the charcoal production component 
of the proj~ct woOld depend on the outcome of the efficiency calculations. 
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A second re'commendati on, \'/hi ch is not conti ngent upon resul ts of the 
traditional production efficiency check, deals with charcoal fines. Thesp 
fines can be broken do\m into two categories: one is at the household level 01' 

in individual sacks; the other is at charcoal depots/rural conversion sites. 
The original study indicated that 20 percent of the charcoal at the household 
level is lost in the form of fines and powder. Traditional stoves cannot burn 
these fi nes and consume about 800 grams of charcoal per day. The improved 
stove being disseminated by SREP uses only 200 to 250 g) ams of charcoal and 
500 grams of fi nes per day. I t has been estimated that the ; ntroducti on of 
thi s improved stove in only 20 percent of the current market \'/i11 util i ze an 
available fines. This, of course, is unrealistic since when demand for th!: 
fines increases so· \'till the price of the fines. 

The other source of charcoal fi nes and pm'/der is the charcoal 
depots/rural· cariv:ersion sites. A significant but unknm'/n amount of matedals 
from the~e sources is consumed in lime kilns. Also, there is disagreement 
about hO\'I much .of them are usable and hO\,I much are sand. Therefore, one (T'1J~t 
first evaluate: the resource availability for quantity and quality before 
recomrnendati ons' can be made regardi ng hm'/ to best util i ze the resource. SREP 
should once again cooperate \'Iith FAa and the ~lEA in the charcoal fines and 
powder resource; base study. 

Due to ':he limited amount of technical assistance funds available, the 
Evaluation Te;"1n1 suggests that the two studies recommended in this section be 
carried out before the short-term charcoal consultant arrives in Sudan. It is 
also suggested that the consultant have experience with charcoal fines 
utilization in Africa. The wider the.ranoe of experience the better; that is, 
he/she shoul d not be 1 imited to one method of conversion of fines into a 
marketable product. . 

C. Cha rL la 1 Stoves 
- The charcoal stove program has been a major success during this initial 

phase. Beginning \'/ith an innovative design for a charcoal stove partially 
using charcoal fines, the program has promoted production at various levels of 
the Sudanese economy. The stove developed at the University of Khartoum has 
been adopted and revi sed in part through a seri es of consul tanci es by Naxwell 
Kinyanjui and in part through spontaneous construction innovations on the part 
of producers. 

The initial stimulus used to move the design out to potential 
manufacturers \'/as a stove contest, ori gi nally suggested by USAW I S energy 
advisor, Jay Carter. The use of such incentives, artisannl training, and a 
willingness to promote direct sales by the producer characterize what is quite 
likely the most promising new stove program in East Africa. SREP should be 
commended for drawi ng upon experi ence and expe,rti se from other countri es in 
the region, particularly Kenya. 

The stove program is also the maj or acti vi ty of SREP IS di ssemi nati on 
unit. Lessons learned from this technology should be .applicable to other work. 

2.7 
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HO\lever, certain problems still remain that need 'to be Jddressed. As 
di scussed, the stove program has been rel ati vely unhampered by housenol d 
surveys, compl ex market studi es, and other analyses. Based on a techni cally 
proven design and common sense drawn from other stove di~semination projects, 
SREP has initiated its program without becoming too academic. The potential 
market for the charcoal fines stove has not" however, been adequately 
defined. Is it a significant percentage of the total charcoal stove market? 
The estimate is that b/entj' percent sat~ration would elimintte the supply of 
fines. Who has access to fines? One individual suggested that in general the 
more affluent have a greater access to fines since they tend to buy charcoal 
by the sack. 

It is not necessary or possible to answer these questions rigorously, bl!t 
the, uncertainties of the market should be explicitly stated. No stove is a 
panacea; putting it in context not only will help to improve dissemination 
strategi es, but wi 11 guard agai nst future di sappoi ntment. ~1uch more so :ha,n 
in Kenya, the Sudan stove market i ncl udes a wi de vari ety of des i gl!.i and 
sizes. No single improved design will be sufficient, especially if, it 
requires a relatively large amount of metal. Therefore, analyzing market 
constraints should help in the design, development, and promotion of other 
stoves. 

The stove program is not just rel ated to di ssemi nati on, but shoul d al so 
incl ude the continued redesign of the charcoal fines stove in reaction to 
consumer preferences, as \'Jell as the design and testing of ne\J models. He are 
of the opinion that modification and deV'el,opment must be actively promoted 
through judicious grants and consultancies, as \'Iell as design \'Iorkshops for 
artisans. Such development efforts should be open to any individual or group 
in Sudan. 

On the other hand, Sudan needs a practical but accurate testing facility, 
open to all artisan~ and developers. This testing facility need not he 
complex but should carry out tests similar to those proposed by Volunteers in 
Technical Assistance (VITA), so as to ensure regional comparability. RFrI, in 
conjuncti on \'Ii th the Universi ty of Khartoum or any other interested 
institution, should develop a coordinated proposal for such a facility that 
promotes efficient design Hithout stifling creativity and innovation. It is 
possible that some funding will be required from the dollar component of the 
REDGs, but this should be extremely limited, given the simplicity of the test 
most appropriate to the situation at hand. 

The charcoal stove acti vi ti es of SREP shoul d, al so focus or. Khartoum in 
order to maximize the effectiveness of its dissemination unit. However, 
similar stove programs by NGOs such as CARE·s El Obeid grant should be 
encouraged for other regions with fuelwood/agroforestry activities. 

D. Woodstoves 
In keeping with SREp·s original mandate, the ~oodstove program initially 

emphasized improved stationary and portable woodstoves for rural use. Since 
that time, the component has been divided into two segments. The first 
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expands on the original mandate by evaluating \t/ays to 'Increase the effi:;i.:mc..1 
of traditional three stone fires, as well as stoves for small grocery llnd 
other stores in urban areas. The second segment will examine inrl~lstridl wood 
users, with a focus on industries such as bakeries, potteries and brick 
kilns. This latter component will begin with a survey by the ~JEA or another' 
organization of \t/ood use by industries in Khartoum. 

If these surveys and technical revie\'/s indicate a ,potential for 
improvement, then SREP will design a development/dissemination strat':::li for 
this component. The Evaluation Team recommends that additional technical 
assistance be allocated should it prove necessary. 

We are concerned, however, that SREP not continue to spend its efforts on 
household level wood stove~ unless a strategic analysis forcefully' argues 
otherwise. Th~re is no example of a successful woodsto'le program in P.frica, 
with the possible exception of Botswana. In general, those people ~/ho USE: 
wood rather thar. charcoal cannot afford to invest in il stove, and in most 
countri flS er.tensi on ~;ervices are too weak to di ffuse stati onary stoves 
wi dely. We doubt tha t Sudan is different. '~e therefore suggest that SREP 
review the d(:cision making rural household woodstoves one of its five 
priorities. 

E. Photovoltaics (PV) 
The photovoltaics program is the fifth priority area, and the only one 

not related to bionlass production and use. It is also the only area to have 
drawn on dollar funds from the REDG program. The systems to be tested include 
self-contained lanterns, rechargeable lanterns,' solar refrigerators, and 
street lighting. 

A survey of the dem~nd for each system is b,eing designed, as well as a 
feasibility study for PV irrigation. r.ue to rising costs and the 
unavailability of fuel, it appears that testing PV pumping from shallow water 
tables or rivers could be further explored. While the Evaluation Team 
supports the carrying out of these studies as pal"t of the strategjc revie\'/ of 
this priority, we have some concern that this component as originally 
i dentifi ed is, too hardware-ori ented and not enough end-use ori ented. Thi s 
priority should be carefully reviewed for possible revision or elimination by 
the end of 1985. 

F. Dissemination 
Initially, SREP was to emphasize extension and dissemination, paralleling 

the research efforts of the GTZ I s SEP. The Di ssemi nati on Unit has expanded 
its activities primarily through an emphasis on charcoal stove ext~nsion and 
artisanal training. The Unit has benefitted from a consultancy by Carolyn 
Huskey. The Unit, with the addition of the b/o Peace Corps Volunteers, ShrlUld 
firmly establish its publications production skills and continue the effective 
use of radio/television. It is also clearly competent at the organization of 
demonstrations and training courses. 

. 
The Dissemination Unit is meant to be the major engine for the 

extension/marketing of technologies evolved from the fiv.e priority areas. As 
such. it is the primary part of the project that should identify the strategiC 
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approach most appropri ate for each technology: Hhat audi ence/market is most 
relevant; ho\', does that audience decide on such purchases or activities; what 
are the incentives and disincentives that affect the potential purchase or use 
of the developed technology? 

At present, however, the Unit plays an ancillary role. As ,·lith many 
projects, and institutions, dissemillation is considered to be a mechanical, 
non-substantive activity. Instead, it should be considered an integral part 
of the project, an equal partner to the five priority areas, and a sOllrce of 
strategic guidance and market feedback. 

The Eva 1 ua t i on Team expects that the present consultancy by Cl auefi a Huff 
c<Juld permit the upgrading of the Unit and'its role in defining the 

. dissemination approach most appropriate for each priority area. 

G. Project Hypotheses 
The project's approach incorporates several hypotheses or assumptions 

about energy supply and uses as well as about technology dissemination. These 
hypotheses should be explicitly stated and the limiting factors or constraints 
identified. If it appears that certain gaps in knowledge significuntly affect 
the outcome of a particular activity, then an additional study or consultancy 
may be necessary. 

The purpose of this exercise is not to prepare academic studies, or to 
unnecessarily delay the excpllent progress already being made. Rather it is 
to assist the project in the following ways: 

to avoid undertaking an activity that ~/ill have little 
national impact if widely replicated; 

to explain to USAIn, the GaS and its own staff the relative 
importance of a given strategy; 

to avoid potential problems when a technology goes from a 
pilot a,ctivity to a widespre.ad program (i.e. scarcity of 
fines~ increased price of scrap metal, etc.). 

The fol~owing are some of the hypotheses that appear to be implicit; 

Selection of Five Priority Areas 
biomass technologies and wood protuction are the most 
important renewable energy activiti~s in Sudan; 

Selection of Overall Dissemination Strate9l 
- biomass producti on and the construct i on and purchase of 

biomass-related technologies are based predominantly on 
individual or private sector incentives; 

Wood Stoves 
rural househol ds that use \'lOod do not buy stoves and hence 
represent a difficult market to penetrate (Are there 
regional differences? How much ,",ood is consumed as 
firewood?); 
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; nstitut; ona1 users (baker; es. 1 ime k i1 ns, potter; es) 
. represent a significant market (HO\'I significant?),· \there 

users can afford to invest in improvements; 

Charcoal Stoves . 
charcoal fines are presently a free good; a household stove 
based on their use will dramatically affect household 
expenditures for cooking (What is the saturation level for 
such stoves in a given community beyond which the scarcity 
of fines creates a price that makes this stove uneconomic 
to buy or operate?). 

These and other hypotheses shou1 d be exp1 icit1y described, with thrJ 
information confirming or contradicting the hypothesis presented an" any 
potential impacts identified if the hypothesis proves to have been incorrect~ 

31 
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IV. Technical Assistance 

A. Long-tenn Technical Assistance 

The project suffered during its first year from severe institutional 
conflicts as ~/e11 as from a relatively weak Chief of Party (COP). ~Ihile 
enthusiastic and conscientious, the initial COP was unable and unwilling to 
provide focus and emphasized institutional development at th£ expense of 
action. Both USAID and the Georgia Institute of Technology (GIT) ~/ere at 
fault in selecting that individual for the job of COP, a position that did not 
permit the flm'sering of his considerable skills. The present COP, Donald 
Peterson, has performed excep't~onally \'1ell. He is in large part responsible 
for rebuilding donor confidence in the project. His managerial and personal 
sk ills are excell ent, and hi s techni cal judgement accurate and informed. 
Peterson and the Project Economist, Matthew Gamser, have identified most of 
the' short-term consul tants and have been able to draw upon other rel evant 
projects and groups in the region. 

Matthew Gamser has also performed well during the first year, under 
increasingly difficult circumstances. During the project's initial phase, his 
economi cs experti se was underutil i zed, and wi th the focus en the five pri ori ty 
areas, he became the project's key forestry/extension specialist by default. 
Hith the consul tancies of Lester Bradford and Hamza Hamoudi, Gamser has been 
able to be more active in overall project activities. 

Given the need to develop strategies, project targ~ts, and economi~ 
rationale for project components, we recommend that Gamser try to allocate 
more of his time to these and other tasKS originally outlined in h'js initial 
terms of reference. 

B. Short-term Foreign Technical Assistance 
During year one of the project, 13 p.m. were provided. Three p.m. were 

provided to assist in revising the program around the five priority areas, to 
survey the manpm'ler needs of the RERI, and to desi gn the formal training 
program. The remai ni ng techni cal assi stance was used to accel erate activi ty 
in several of· the priority areas: 2 p.m. on charcoal production, 4 p.m. on 
forestry, 1 p.m. on charcoal stoves and 3 p.m. on dissemination. 

During the second year, the project was planning to provide an additional 
13 p.m.: on charcoal stoves, agroforestry, charcoal production, the Cassamance 
kiln, and the RET information center/library. 

Six. p.m. of the original technical assistance provided under the contract 
will remain for use during the remainin~' years of the project. The contractor 
and the RERI are requesti ng an additi onal 24 p.m.,. for two medium-term 
consultancies, one on dissemination, the other on fuelwood combustion. 

The short-term technical assistance has been of unusually high quality; 
much of it has had a rapid impact on the project's program. The medium-term 
techni ca 1 ass; stance has· been part; cul arly effecti VP. and apparently 
appreciated. Lester Bradford on forestry (4 months) and Carolyn Huskey on 
dissemination (4 months) have been remarkably effective.. Shorter 



consul tanci es by r~axwell Kinyanjui and Derek Earl have al so yi el dcd val uabl e 
results. Kinyanjui's consultancy permitted the transfer of the artisanal 
promotion approach that has proven so ~ffective in disseminating improv(.ld 
charcoal stoves in Kenya. Particularly significant has been the emphasis on 
transferring the approach, not just a specific stove design. 

In terms of future technical assistance, we concur, though with some 
reservations, with contractor's interest in providing additional medium-term 
assistance, and have some suggestions for alternative consultancies. 

1. Consultancy on economic incentives of tree planting for 
farmers (D. Earl). He suggest that Jim Seyl er (REDSD 
Forester) be asked to participate. In addition, USAID may 
wish to inform S&T/FNR, which is carrying out a similar 
effort worldwide. Earl will be useful but not sufficient. 

2. Dissemination consultancy (Claudia Huff). This consultancy 
is well-concei ved and shoul d be an excel 1 ent follo\,l-up to 
Huskey's consultancy. 

3. Charcoal Pelletizing Consultancy (G. Curtis). This 
consultancy appears to be premature a'nd possibly too 
restrictive. A survey in cooperation with the tlEA and FAD 
should be undertaken first to better estimate the potential 
market constraints and site-specifi.c availability of fines 
and pO\~der. 

4. Stove workshop and design consultancies (Kinyanjui and 
other specialists). These consultancies have been well 
designed and appear to have evolved to fit changing 
circumstances. 

5. Dissemination consultancy (additional request). He 
recommend that this consultancy be divided into two 
consultancies of up to 6 months each: the first on 
extension/dissemination strategies, the second on marketing. 

The fi rst consul tancy woul d draw upon previ ous 
dissemination efforts, the status of the forestry and stove 
components, and the project's overall purpose to define 
operationally useful end-of-project objectives, target 
audiences, and specific strategies and approaches designed 
to reach each audience. Additional technical assistance on 
di sseminati on mechani cs is not- consi dered necessary given 
the previous dissemination consultancies and the arrival of 
two PCVs with publications skills. 

The second consultancy, in marketing, would supplement the 
work by Kinyanjui on artisanal development, as well as 
efforts in the forestry com1)onent to promote on-farm or 
agricultural scheme nursfries and woodlots. This 
cdnsul tant shoul d have. a t·ackground in entrepreneurial/ 
small business development i~ Sudan. . 
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6. Wood fuel, combusti on. consul tanci es (additi onal request). 
These 12 p. nl. IS \'/oul d support any further work i denti fi ed 
in the institutional wood fuel s survey about to be 
undertaken. Ue strongly support the need for work in this 
area, al though an effort shoul d be made (0 define such 
consu1tancies within the next six months. 

c. Local Technical Assi stance _ 
Thi s project has used lOCal consultants more extensively and effectively 

than any other similar project in East Africa. Foreign technical consultants 
have been used to fill gaps in local expertise. Over 15 Sudanese specialists 
have been hired since the beginning of the project, and it is assumed that 
this level will continue or expand in coming years. The forestry component 
owes much of its drive and progress to Hamza Harnoudi; the other staff have 
increasingly become incorporated into the project. 

The use of local consultants should be expanded, particularly in the 
forestry area. HO\,/ever, while it is clear that considerable expertise exists 
in Sudan, agroforestry special i sts and. forestry extensi on experts are not as 
common. Given the importance of such skills for this project, foreign 
techni cal assi stance shoul d not be compl etel y el imi nated. Forei gn techni cal 
consul tants have not taken jobs away from Sudanese, but rather have created 
severa 1 opportuni ti es for 1 oca 1 consul tants. For exampl e, \'/ork by Lester 
Bradford has clearly generated a significant amount of short-term 
consul tanci es that otherwi se \'Ioul d not have exi sted. 

."'? I L 
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v. Rene\'/abl e Energy Development Grants - REOGs 

REDGs appear to be an effective mechanism for funding small-scale 
development activities. The turn-around time from the date of application to 
the date of fund avai 1 abi 1 ity compares very favorably \'Ii th most other 
sources. In addition, the, grants represent one of the very few sources of 
small amounts of money avai 1 ab1 e in Sudan. 

SREP staff shou1 d be commended for the deve10pmellt of the REnG system. 
The grants have lJeen used for a wide variety of activities by a large number 
of organizations and individuals. The majority of the 24 grants awarded to 
date have been in the forestry /fuehlOod area. Seventeen grants have been 
awarded to cover these activities. The remaining seven grants are divided 
between photovo1taics and charc~a1 stoves. The number of grents for :hese two 
areas are five and two respectively. 

The Evaluation Team feels that'the current level of REDGs is about all the 
present SREP staff ca~ handle. If the project attempted to expand its efforts 
in the grants area, it may spread. itself too thin. SREP, in any event, may at 
some point have to use local currency to hire Sudanese staff for' monitoring 
and technical assistance for the grants. 

The local currency spending for the grants is on ~chedu1e, and it appears 
that the funds available are adequate. On the dollar side, however, only 
about $5,0 ,000 has been spent out of $2.1 mill i on. All of the doll ars spent 
have been for photovoltaics. While the encouraging trend in local currency 
spending is 1 ike1y to continue, ,it is doubtful that the total amount of U.S. 
dollars avai~ab1e will be spent. 

If the REDGs are used to extend activities to other regions, the local 
,currency budget shou1 d be increased to meet these additi onu1 defTlands. The 
budget should reflect not only the funds needed for increased activities, but 
also the money needed to hire more Sudanese staff for monitoring and technical 
assistance for the grants. 

~lost of the accepted grants to date have been for fueh/ood production. 
Part of the reason for the emphasi s on producti on is pressure from USAID to 
initiate these activities. SREP is now at a stage where more REDGs should be 
used to fund economic and strategic studies on how the five priority areas can 
be developed to meet the objectives of the project. In particular, 
forestry/fue1wood activities must be examinect to see hOl'l they can increase 
demand for fuehlOod seedlings. The Evaluation Team beiieves that if the 
emphasis of the REDGs is not shifted from production to extension/economics 
the outputs of the grants at the end ot the project may be a series of small 
unrelated activities enjoying ,varying degrees of success'. 

Seven REDG fuel wood/forestry projects \'/ere 'visited by the Evaluation 
Team. A brief summary of observations and recommendations follows. 

1. Se1eit She1terbe1t L.S. 42,365 
A nursery of 32 p OOO seedlings/year capacity has been 
estab1 ished and is producing seedl ings to be out-planted., 
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as we'll as some ornamental s to be sol d. There has 
definitely been an evolution in the design of the 
shelterbel ts from August 1983, when pl anti ng consi sted of 
whatever was avail abl e from the Khartoum and Saba 
nurseries, to the aerodynamically designed break planted 
around the nursety itself in April 1904. At the same time, 
though, an expans i 011 of the windbreak near the poul trY 
sheds, planted in April 1984, consisted of seven ro\'/s of 
eucalyptus and did not contain the mix of vegetation 
heights found in a good design. 

The project had the strong backing of the agricultural 
manager of the scheme but appeared to 1 ack cQordi nati on 
from time to time. For example, the windbreak planted 
along the sides of drain eleven was totally destroyed by 
animals because there. was no coordination between the 
scheme's herders and the foresters. 

The Seleit scheme was an excellent choice to receive a 
grant not only because th~ agricultural manager is pro
forestry activities, but .also because the scheme is located 
so close to Khartoum, \·,hich means that there is an almost 
unending demand for the fuelwaod produced. If the 
eucalyptus produced in tbe irrigated woodlots is turned 
into charcoal, the transport costs will be very small 
compared to supplies coming from the l31ue Nile char-coal 
production area. In addition, the scheme could be used as 
a training/demonstration center to show the benefits of 
shelterbelts. 80th agricultural and forestry personnel 
could use Seleit ilS a training center. Forestry students 
and staff coul d use the area to set up experiments on 
different windbreak designs, cropping combinations, etc. 
In order for Seleit to be an effective demonstration area, 
a comprehens i ve pl an wi 11 have to be developed as soon as 
possible for the scheme. This plan should be developed in 

'coordination with all department heads at Seleit. 

In order to demonstra te the benefi ci a 1 effects of 
shel terbelts some fi el ds shoul d be left untouched. These 
areas shoul d be as simil?or in soil types, crops pl anted, 
amounts of \'/ater recei ved, ~tc. as the fi el ds pl anted ~/ith 
shel terbelts. The overall pl an for the scheme shoul d no\'/ 
be laid out in order for Seleit to be as effective a 
demonstration/training center as possible. 

2. Mahdi Musa Agroforestry L.S. 500 
Funds were used to purchase eucalyptus seedl ings which were 
transported to Urn Teirebat. These were then planted 
around Mahdi Musa's father's vegetable garden. Other 
villagers at Urn Teirebut questioned why this was the only 
fi el d to recei ve seedl i ngs. Th.;-i r questioni ng 1 ead to the 
Urn Teirebat nursery grant proposal. The second gr9nt 
proposed proves that the first one was successful in 

stimulating interest in the grant process. 
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This plan should be developed in coordination with all 
department heads at Seleit. 

Examination of the field where the trees were planted 
revealed that several of the trees had been trampled or 
eaten by animal s that were tied ins i de the enclosure. The 
only area where the trees were left untouched was near the 
secti on where sorghum was pl anted, presumably becaus~ the 
sorghum \las protected from the animals. The lack of 
concern for protecti on of the trees shO\'Is that extens i on 
work should be carried out with the grant recipie~ts. 

Urn Teirebnt Nursery (under consideration) 
The village of Urn Teirebat had not received its grant at 
the time of the Evaluation Team1s visit. The SREP members, 
however, felt confident that the grant would be approved. 
The village appears very interested in establishing a 
nursery and in receiving technical assistance in management 
of the natural Acacia nilotica forest growing nearby. The 
villagers also seemed enthusiastic about having a Peace 
Corps Volunteer live in the village to help them \,/ith the 
above-mentioned activities. 

There is great potential for establishing shelternelts 
along the many kilometers of irrigation canals in tht 
Gezira scheme. Letters have been sent by SREP to the 
Gezira scheme administration concerning cooperation (jut no 
response has been recei ved from the scheme. The 1 ack of 
official agreement to cooperate should be settled before 
the establishment of the nursery and before the Peace Corps 
Volunteer starts working in the area. 

One final observation on selection of Urn Teirebat as a 
grant recipient is that because of the nearby acacia 
forest, fueh'lood does not appear to be a major concern of 
the v1llage. Since this is a renewable energy project and 
not a forestry project per se, maybe a surrounding village 
wi th a more pressi ng fuel wood problem \'Ioul d have been a 
better site to receive the grant. Due to the enthusiasm of 
the vi 11 agers, however, it can be seen why the grant was 
approved. 

4. Khartoum ~Jursery L.S. 65,450 
Pl ans are to expand the. Khartoum nursery from a reported 
15,000 seedlings produced last year to 300,000 
seedlings/year. An agreement has been reached between SREP 
and the nursery to providp., free of charge, 27,000 
seedlings for project activities. The remaining seedlings, 
were to be sold to cover the costs of maintaining the 
nursery. At the time of the Team1s visit approximately 
30,000 seedl i ngs had been sold, and several thousand were 
at an age where they shoul d have been pl anted. The reason 
given for the shortfall in demand was the lack of rain. 
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Funds received from the grant ~ere more than enough to 
cover the costs of the needed improvements to the nursery. 
As of early Sertember 1984, only L.S. 10,429 had been 
spent. There was talk of using the excess funds for 
dissemination activities to increase sales of the 
seedlings. Stimulating interest in the seedlings ;s a good 
idea, but a comprehensive plan of how seedlings get from 
the nursery to the field should be developed. The plan 
could then be adapted to other nurseries in Sudan. 

5. Urn Inderaba C0mmunity Forest L.S. 10,500 
The nursery has been established, and the Prosopis ~ 
(mesquite") seedl i ngs produced are at an age where tney 
shaul d be transpl anted. The reason given fOl'. why the 
seedlings remain in the nursery is the lack of rain. 

The villagers had constructed a fence around the area to be 
used as a woodl ot/shelterbel t, but only about 40 mesqui te 
were pl anted. The forestry committee fel t that 40 was the 
maximum number of trees they could keep alive by spot 
irrigation using two donkey carts. The area had been so 
affected by the lack of rain that the seedlings planted in 
the encl osure ~/ere the only green vegetati on ,lear ground 
level for kilometers. This greenery has attracted gerbils 
that feed on the seedlings. The villagers tried sprinkling 
poison and onions around the mesquite in an attempt to 
discourage the gerbils, but to date these methods have 
proved "ineffective. The village forestry committee 
requested the SREP team to send poison bait from Khartoum. 

Many other seedlings from the nursery were planted in 
villagers' compounds. The Evaluation Team was told that 
villagers were heavily fined if their trees died. Fines 
are an effective metf-tod of reducing tree mortal ity but do 
not lead to good forestry extension. 

Another aspect of thi s grant ''las the fencing off of a 
section of the wadi to demonstrate that with. proper 
management the '-Iadi caul d be very producti ve. The barbed 
wire has been purchased and has been delivered to the 
wadi. The vi 11 agers cl aimed that the reason they have not 
constructed the fence \"las because they needed a veh i cl e to 
transport materi al s to the wadi. SREP arranged to have a 
vehicle in Urn Inderaba on ,September 27,1984. It should be 
noted that there are donkey carts in UITI Inderaba that are 
bei n9 used to water the trees and caul d have" been used to 
haul the materials for constructing the fence. 

In spite of these problems, Urn Inderaba was a good choice 
to receive a grant because the vill age caul d act as. an 
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examnle for other villages where rainfed agriculture is 
practiced. The fencing off· of a section of the wadi to 
show that proper forestry/range management can be very 
productive is also a good idea. There may be problems, 
however, Hi th fenci ng off the wadi because several herders 
from outside the village use the wadi' to water their 
animals. Receiving cooperation in keeping an area clear of 
animals is hard enough \'/hen the herders and land managers 
are from the same vi 11 age. When the two groups are from 
different areas, it is far more difficult. 

5. Soba Nursery l.S. 49,940 
The original grantee, the Forest Research Center, did not· 
shO\'I much initiative in performing the work designated in 
the grant. Work is now being carried out through a 
committee made up of t\'lO members each from the Forest 
Research Institute and the Green Bel t (Forest Department). 
The Green Belt staff has managed to increase the seedling 
production to 100,000 trees/annum. Of these 100,000 
seedlings, 60,000 \'Iere given to SREP for their projectc;, 
12,000 were sold to farmers in the area, and the rest 
remai n in the nursery. The seedl i ngs that have not been 
pl anted are at the hei ght and age \'/here they shoul d be 
outplanted. Once again, the lack of rain \'1as the cause 
given for weak demand. 

The pl an is to eventually increase producti on to 300 ,000 
trees/annum. Before the nursery I s producti on is expanded, 
time should be spent on extensicn to stimulate interest in 
fuelwood species, to find out what srecies the farmers 

'want, to find mechanisms to get the seedlings from the 
nursery to the fi e 1 d, etc. The extens i on acti viti es \'Ioul d 
be a j oi nt effor'c of the forestry and di sseminati on uni ts 
of SREP and the Forest and Agri cul ture Departments of the 
Gas. 

7. Sudan Poultry Farm l.S. 500 
This grant ;s interesting in that it was received by a 
private farmer to establish a 10,000 seedling/year 
nursery. This individual has hired a forester to help with 
the technical aspects in the nursery and has used 
additional funds to expand the nursery. 

The grantee has plans of planting a shelterbelt around his 
53 feddans of bore-hole irrigated land, as well as a total 
of ~ighteen feddans of woodlots. He;s also hoping to sell 
seedlings to neighboring farmers that also usn wells to 
irrigate. There could be a problem with selling seedlings 
as it was speculated that he would have to charge more for 
them than nearby Saba nursery to cover the cost of hi 5 
smaller nursery. . 
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This grant coul dact as a good example of a privately run 
nursery, except for'the problem that it is located so close 
to the government-run Soba fc1cility. 

In conclusion, the REDGs have been effective in 
establishing small-scale fuel wood/forestry activities. 
Grants have been used by a wi de vari ety of organi zati ons 
and individuals. ,Activities developed by the use of grants 
could act as demonstration projects for various types of 
fuehlOod production:. At this time, the prob"'em is that 
there is no apparent plan for how these individual 
activitie~ tie into the overall objectives of the project. 
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VI. Training 

The training of manpm'ler needed to implement SREP and to improve the 
institutional capacity of the RERI is a major cOl'1ponent of the projtlct. 
Training has included short-term foreign training, long-term training 
(combined foreign and dqmestic) and local training. Through a ma~,power 
assessment of the RERI, short-term training overseas (U.S., Egypt, Kenya and 
Swaziland) has been provided for eight individuals. The p:"o.iect has funded 
special training Horkshops/site visits to stoye and agroforestry activities ir 
Kenya and should continue to do so in the future. 

Long-term training has centered on the development of an innovative l'I.Sc. 
program between the University of Khartoum and the University of Ne\'i ',lexico. 
Eight students are enrolled in the first cycle of this blo year program which 
is nearing completion of its first year. The overseas training/site vi::its, 
if appropriate, are scheduled to begin in January 1985. 

The option groups available for the ~1.Sc. program appear very good. But 
the Evaluation Team '{las somewhat concerned that only four of the eig:lr 
students had proposed proj ects that deal t wi th any aspect of SREP I s f'j '''€I 

priority areas. 

The overseas training/site visits do not necessarily have to be ("~rl"il:-J 
out at the University of New ~'exico. In fact, we were told that c.:t ;r.r.I:'~ 
three of the ei ght woul d not go to the UNl'I. 

The Evaluation Team is concerned that the' Qverseas tt'aining/sit~ visH~ 
had not baen arranged as of September 30, 1984. If this training is to be 0f 
optimal value to the students, coordination with overSf~S institutions should 
be done irnr:;cdiately, especially if non-University of IIc\rJ r,le:<ico trip 'ire 
contemplated. For example, it is proposed that the student dealing \'nt!l 
"Factot's in fl uenci ng farmers to grO\~ trees on i rri ga ted farms in Not'the:'n 
Sudan" visit Kenya, the United Kingdom and ~'ichigan for the overseas po~t:c:, 
of his training. Alt.hough these proposed visits are scheduled to ~t.:tr~ in 
January 19135, none of tile institutions involved have yet been contacte-:J. I7 
the deta-ileci ag;;nda of each visit is not coordinated with the appropr'itlt~ 
institutions very shortly, the students are likely to get very little from 
these visits. Some of the other students have not even proposed instit~:ions 
for their overseas training section of the ~1.Sc. program. How are ~1O:"th\'l!. ';le 
visits to be arranged if the institutions have not even been sele~ted? 

The biomass staff at the University of Khartoum admitted that extension is 
a weak link in the program. If biomasc; production is to take place on 
irrigated schemes and with individual fanners, extension will be very 
important. For that reason, the biomass staff was very interested in 
collaborating with Richard Narks, FAD dissemination. 

The Evaluation Team felt that an economic/social rcience input was vital 
to the long-term training course. Therefore, ~/e recommend that returning 
students take a mandatory session of the project evaluation course prepared by 
SREP and USAID staff. The students should evaluate their. own proposed 
projects after they have had a chance to gather data from the overseas portion 
of their studies. 

4-1 
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Local training has included training courses at the Polytechnic and other 
institutions. While the short-term training appears to have been 
satisfactory. more emphasis should be put on regional site visits and study 
tours, funds permitting. These site visits (e.g. Kenya or Bots\'/ana) are I:lor~ 
applicable to work in Sudan and much more cost-effective than most U.S. 
training. 

Whi 1 e the manpower assessment has hel ped to identify trai ni ng need:;' for 
RERI staff. we recommend that SREP develop a manpower skills plan for 
indivi'duals. as well as for other institutions. to identify gaps affecting the 
success of priority activities. For instance. a training plan should be 
developed in cooperation with the Dissemination Unit and FAD on ho\'! best tc 
educate farmers about windbreak and shel terbelt designs. or how to educate 
extension agents and others \"ho interact with farmers. 
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VII. r,lanagement 

A. Home Office 

The Team \-/as impressed by the apparent smooth functioning of home office 
management, given the inclusion of two sub-contractors, one of \"hich has 
responsibility for procurement, participant training, a~d other 
logistics. The' prime contractor should be commended for it,s professional 
approach in dealing \I/ith each institution. ' 

It is our opinion that Georgia Tech underestimated the management costs 
and time required for home office over$ight. USAID should have "identified 
this as a potential problem during contract negotiations. On the otht:" 
hand, "much of the additional time required up to Novemb,er 1983 \'/as relat~d 
to the need to change Chiefs of Party. Both GIT and USAID were 
responsible for the 'initial selection of an individual who did not have 
the required managerial or programmatic skills. 

b. SREP 

~/e \'/ere parti cul arly ill)pressed by the present manageml?nt of the proje~t in 
the field. Both the contractor's staff and the relevant Sudanese posse~5 
exceptional m • .Jnagerial skills. The level of confidence by the GOS, and 
USAID in SREP is remarkable, given the concern and pessimism expressed as 
lately as January 1984, and is in large part due to the personalities and 
managerial talent of the present COP and the Sudanese Project Coordinator. 

This has been aided by a greatly improved institutional structure. The 
strengthening of the RERI and the establishing of the Technical Co~mittee 
have created a professional, cooperative environlilent that has given the 
contractor's staff an opportunity to be creative and positive in their 
management. The impact on the RERI's strength as an organization has been 
significant •. 
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VII I. USAID 

The Evaluation Team believes there are several areas of the project that 
the Mission should focus on. For example, in order to more fully realize the 
project's potential in agroforestry, the agriculture office could provide 
useful suggestions on strategies to further expand the work being done at 
Seleit. Other project areas could derive similar benefits by :l greater 
interchange among offices, as when reviewing requests for local ctwrency 
development grants. In terms of information exchange, tile rtfission and the 
contractor might benefit from establishing linkages with other regional 
activities, in order to obtain information on similar activities by USAID and 
other organizations in develo~ing countries. 

We urge the Mission to keep AID/W better informed of.project activities 
and problem areas. For example, a recent file review of SREP in AID/W showed 
only the PP and cable traffic, with no reports or indications of grant 
activities, etc. 

Since this project has a number of different actors, including the 
contractor, the GaS, USAID and other donors, a bett~r mechanism for 
documentati on of meeti ngs to resol ve issues and to summari ze key acti or,s \,/hi ch 
affect the project needs to be developed . 

. USAID should seriously consider bringing in an e~tension specialist to 
look at \'1here SIlEP is heading in that area, given its importance to overal"! 
project .success. REDSO had originally suggested including such an expe:-rt in 
the present Evaluation Team. This should be done soon in order to allow the 
~t'~cialist's suggestions and recommendations to be incorporated into a more 
narrowly focused dissemination strategy. The Evaluation Team $trlJllgly 
recommends Peter Hammond or Andre\'1 Barnett: for thi 5 \'Jork. r n at:ldi ti on, 
Carolyn Barnes, REDSO's specialist in stove dissemination, should be requ~sted 
to undertake a brief TOY to meet with ~he new Project Manager fo~ 
Dissemination. Also, the Team questioned the lack of a GaS representative on 
the Evaluation Team. 

While USAID has continued to provide some technical support to the 
project, project management should improve with the addition of administrative 
support. Given the diversity of activities in this important sector, as well 
as the contemplated expansion of personnel in it, the Team recommends that the 
'·1issi Oll come up \"Ii th a strategy for forestry and energy developr:1ent. Thi s 
mi ght be done a fter the forestry sector assessment is fi ni shed in 1 atE! 
November. At that time, the ~'ission may wish to bring in REDSO techni~al 
people to discuss where we go from here and what the key 
1inkages/relationships are for promoting development in these vital areas. 
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IX. Government of Sudan's Institutionalization of SREP 

From an uncertain beginning, the institutional base for SREP has steadily 
improved. Tile Energy Research Council's Di rector, Dr. Hassan Wardi, acts as 
coordinator for both SREP and the German SEP. Dr. :-iardi's manageY'ia1 skill 
and techni cal experi ence have sustai ned and strengthened the RERI over ttle 
past year. The present interaction among the Institute, SREP, and the ERe-
all under one roof--has introduced a dynamism and collaboration that bodes 
well for the institutionalization of SREP. 

There appears to have been some initial confusion anrl resentment between 
GOS agencies and the SREP staff during the shift to the five program areas. 
This apparently has now been overcome. The Technical Committee of the Enerqy 
Re3earch Council, chaired by Or. Yahia Hassan Hamid, has helped to reduce the 
institutiona1 conflict that contributed to the project's initial siow progress 
and threatened to isolate it. Tile Technical Committee appears to be a neutral 
forum for raising technical issues. 

An additional surprise has been the apparently strong working relationship 
that has evolved with the Forest Administration, due in part to links with 
SREP staff and consultants. The National Energy Administration is also 
\'1orking "lith SREP. It is hoped that this collaboration 'I,ill continue since 
NEA's analytical mandate complements SREP's work. 

l~e present SREP offi ce is a vast impro'lement over its 01 d off-; ce at the. 
University of Khartoum. The major advantege of the present office is that 
SREP, the REkI, and the ERC are located in the same building. HO\'lever, the 
present office does have a few drawbacks, one of the main disadvantages being 
the lack of space for storage and for a technical library. The 61st Street 
building, where SREP will move soon, should be a major i~provement in that it 
will be a permanent office and will resolve problem of inadequate space. 
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x. Other Donors 

SREP has a very good \'lOrking relationship with the other donors invt)lvec 
in renewable energy activities in Sudan. In areas \'Ihere there could have "eer 
possible conflict, the groups have met to discuss ho," all parties concernec 
could be best served. . 

A. FAO 
The Eval uati on Team has prepared a separate memorandulT 

concerning FAO's request for local currency funding. Therefore, only possibl€ 
collaboration or conflict with the SREP project will be covered here. 

There is great potential for interaction between SREP and F,\O if 
FAO receives the local currency it has requested. The FAO project will \llQr" 

in many of the same areas as SREP, though in some cases different philosophie~ 
prevail. For example, FAO's priority sector is la.4 ge-scale irrigated fuehlOod 
plantations, while SREP is attempting to work with farmers to grow fUchJood 
species. While both groups are \'Iorking with fuelHood, their approaches arEl 
quite different. Therefore, in this case, there is little to be gained by 
coll aborati ng. 

There are other areas, hm'/ever, \'/here collaboration ,'/ould fle 
beneficial to both groups. One area where FAD has strength and SREP could uSe 
some assistance is in forestry dissemination. FAD has a long-term contractor 
for dissemination; it has t\'/o fully equipped audio-visual vans, and it has 
plans' to establish cl full-scale forestry extension training courc;e.FAO has 
agreed to collaborate with SREP in the production of dissemination materials 
and to allow SREP to be involved in the extension training activities. 

Both FAO and SREP have plans to work in the charcoal production 
area. While at this time there appears to be little overlap in the conversion 
of wood to charcoal activities, both groups plan. to examine possible uses ·of 
charcoa 1 bits and pO\'/der. Th i sis an a rea where co 11 abora t ion \'IOU 1 d benefi t 
both groups. FAO and SREP have already met to discuss working together in the 
utilization of charcoal. bits and pO\·,der, and they have agreed to continue 
coll aborati on .. 

. From the documentation available and from discussions with FAO, 
it appears FAO is planning to disseminate the same stove used by SREP. This 
may cause· a problem in that FAD is planning to focus on the rural population 
and the SREP stove is designed for urban dwellers. It is clear that FAO will 
either have to change its focus or come up with another stove design. 

B. CARE 

CARE/Sudan received a REDG from SREP for a stove project in El 
Obeid. This grant appears to be a good investment and shoul d be usee' as .;Ii' 

example for similar efforts elsewhere. A logical next step would be to fund 
activities in Gedaref, where CARE has an agroforestry project and is po~sibly 
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interested in starting a stove component. Gedaref is also an excellent site 
for SREP to collaborate with CARE in ·fuell-lOod prodllction activities. Both 
parties \-Iould benefit by an exchange of ideas from similar activities in 
different areas of Sudan. 

c. Coo eration (GTZ) - S ecial Eneroy 
--~--~--~~r------------~----------~---~---------~ 

-
GTZ and SREP keep one another informed of progress made in their 

respective project activities. The original close relationship envisaged 
beb/een the GTZls SEP and USAIDls SREP has been altered some\'/hat by changing 
circumstances: the projects are now complementary, 'but separate from one 
another. Three of the fi ve acti vi ti es under the GTZ project are cUiTently on 
hold due to conditions in the South. The build.ing and equipping of the 
Institute is not expected to be compl eted until 1987, al though bot.... SEP anI.: 
SREP will be moving to new quarters on 61st Street i~ October 1984. 

D. World Bank 
. 

Future USAID support of activities initiated under SREP should 
take into account the resul ts of the Worl d Bank forestry assessment. 'The 
inclusion of SREP staff in the assessment as recommended hy USAID would be 
highly desirable. 

u..7 
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XI. Project Design 

Severa 1 documents shoul d be revi sed in order to more' rea 11 sti ca lly refl ect 
the evolution of the project: 

A. Project Agreement 

Article 2.1, Definition of the Project, should be revised, replacing 
IIfor use in rural areas of Sudan" with lias defined by 'the project. II 
This will require an amendment negotiated with the Gas. 
Annex 1" Description of the Project, should be reviseci. ~Ie suggest 
that the revised Scope Of Work prepared by the contractor for 
amending the contract can be used as a basis for a PIL revising tbis 
annex. In particular, the description of the numbers of technologies 
and people affected are misleading; insufficient emphasis is given to 
the testing of cost-effective production/marketing strategies. 

B. Contract 

As noted above, the contractor has been requested by USAID to prepare 
a revised Scope Of Work to more accurately describe activities presently being 
undertaken or planned. 

C. Project Paper 

Vari ous ,parts of the Project Paper, in particul ar the Logh:al 
Framework, should be revised. The contractor should be asked to a~sist in 
undertaking this task. We have identified items requiring revision in the' prs. 



-33-

XI I. Contacts t4ade by the Evall!ati on Team. 

USAID 

Thomas F. Cornell, Associate Director for 'Project Operations 
Jay Carter, Energy Advisor .. 
Thomas Eighmy, Economist (Evaluation Officer) 
Richard Macken, Project Officer . 
David Martella, Agri~ultural Economist 
Eric Witt, Agricultural Development Officer 

GOS 

Dr. Hassan Wardi Hassan, Director, Energy Research Council, and.Coordinator·, 
. SREP 

Dr. Ahmed Hassan Hood, Assistant Coordinator, SREP 
Gaafar El Faki Al i, Head, Technology Development & Implementation Section, RERI. 
Dr. Yahia Hassan HClmid, Chairman, Energy Research Council 
Hamza Hamoudi, Fore'stry Advi sor, SREP . 
El Tayed El 8ashir, Mechanical Engineer, SREP 
Dr. Mohamed Osman Sid Ahmed, Director, RERI 
Ismael El Gizouli, Acting Director, National E'nergy' Administration 
Ali Ahmed Saleem, Chief of Afforestation, Forests Administratjon, FAD Fuelwood 

Development Project 
Mohamed El Amin, Khartoum Forest Nursery 
Khallafalla Mohamed Ahmed, RERI 
Awatif Mohamed, Di~s{~mination Unit, RERI 
Somaya Suliman, Dissemination Unit, RERI 
Agricultural Manager, Seleit Food Production Ltd. 
Dr. El Tayeb Idris Eisa, RERI 
Village Committee, Urn Teirebat Village 
Village Committee, Um Inderaba Village 
Kamal Badri, Forestry Department (Director - Currently on Secondment to 

FAD/Saudi Arabia) 
Dr. Yassin r1ihaisi, University of Khartoum (Biomass Staff) 
Dr. Hamid Dirar, University of Khartoum (Biomass Staff) 
Dr. Mohamed A. El Rasheed, University of Khartoum (Biomass Staff) 
TageldiQ Hussein Nasroun, University of Khartoum (Biomass Staff) 

Contractor 

Donald Peterson, Chief of Party, SREP 
r~atthew Gamser, Energy Economist, SREP 
Kenneth ~1addox, Georgi a In sti tute of Tectmology 
Paul Chakroff, TransCentury 
Maxwell Kinyanjui, Consultant, SREP (EDI) 
Claudia Huff, Consultant, Georgia Institute of Technology 
Djodi Deutsch, Peace Corps Administrative Support, TransCentury 



Other Donors 

Dr. Richard T. Harks, Forestry Extension Officer, Central Forestry 
Administration, FAO Fuelwood Development Project 

Bob Chaples, Assistant Director, CARE/Sudan 
Adrian Vinck, FAO 
Roberto Virela, FAa 
Dr. Heinz Rade, GTZ (SEP) 

Institutions/Other Meetings 

Denni s ~1onilghan, Contractor, Energy Pl anni n9 a;'ld ~1anagement Proj e~·t 
Renewable Energy Research Institute 
National Energy Administration 
Forestry Administration/FAa Fuelwood Project 
University of Khartoum 
CARE, Khartoum office 
Energy Research Council, Technical Committee f4eeting 

Sites Visited Ly Evaluation Team 

-Seleit Agricultural Scheme: Shelterbelts/Woodlots ," 
-Saggana r,larket, Obeng, Halab (Charcoal Stove Production and Hark~t;ng"S1tes) 
-Charcoal Stove M~rketi~g Demonstration--Khartourn 
-Urn Teirebat: Future Nursery Site/Village 
-Khartoum Fores t Nursery 
-Urn Inderaba Nursery: Woodlot/Natural Reg~nerati"on Site, 
-Saba Nursery/Farm/Laboratory 


