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PROJECT COMPLETION REPORT 

BQtswana Renewable Ener y nJogy Pr'ject (633-0209). 

-FUNDING:'AID ~ $ 3,4,00;Gran ) 
- PEACE 'CORPS i< 225O6,000 

~ ~ ~ ~TOTAL~~ 4,707-i300j~ 

B~twan 
 isa semi-arid country wi th f Iew i ndigenous~ !~4covninleeryrs~cs 
Jn~the latej 1970s it was one ofseveral~ countr ies .evaluated lterms'-of the potential for-enewableenegy,. 1 Given the avaiab'ility 'of~sunlight in '~
~ Botswana and the 'ddp6iidence oo~fth'e~population on fuelwood, it~,.w>as: 	cbnsi -deredto.'be-an,-ideal. possibility 'for the successful
 
-- 'irpemeitatio'n',ota pilot rernewable energy technology- project 
,. 

-:<The-BotSWana Renewable Energy Technology'Project (BRET) was~'approved 'inSeptember, l)80, 'and the contractor, Associates for --' rRural Dev~elopment JARD) , arrived in, ovemnber; 1981". AID 
Sfunding, 
 i1ncluding the technical assistance~coniponent, was K-coipletedon September 26, 1985. .The.Project~hada budget of$3 3-million of which~$2.5,miilion~ was 4nclu e'd , inithe'.cont ractL- ~~ won 	 by ARD. Whle onsiderable sucs-~' -tochevd.
life of th iproject, insufficient pro'gress-zad'-been 'made- '
 ~u.ensure the cotnaino hpoetcmoet at' thie,~ ~
Project Assistance Completion'Date (PACID) ,,wth-the exception~>
of the comparative pumping component.P.1Thie 4,project~s,
methodology for.tcnlg dismnto 
wa ntellectually 
 -rigorous but.' nsufficient in.terms of,miarketinig and...dissemination strategies'' Given the 	,size of, the,,project, theTh>results of'-BRET~were disappointing, withirthe significant
j~exception"- f the ongoiung work o 
 oprive pump testing.A ~ -4~ 	 While the. Project was ,able .,to' evaluate the~potential for man
renewable energy technologies in Botswana, it did,,notpossess~~
Sithe mechanisms -or the commitment .to.e'nuethe-successful

replication 'of'anyof,the more suitable technologies.>
 

DESCRIPTION:h 

A. BSACKGROUND 
- ,<-<r 

Bot~wana is,a sparsely ppltdsemi-',arid/arid.countryr, 
with few indi'genous~conventiona. energy ,reso 4ces other~thai
 

-4<- coal. le
Ialsu has limited wood ,resources which-are beingrapidly,depleted. However, the country has an 
abundance-of~
 ~-
 solarA energy,, and in certain sections' of the count"y an
 
adequate wind regime.1
 

,,Duri 
 'ng the 19701s, the Africa Bureau-sponored -thedesignY-ALXL~
ofrenewable energy projects in several countries in Africa;
Q>projects'similar to BRET wiere
* ~ 	 implemented ,in'Lesotho, Sudan,

and 	K~enya'. 
 These projects shared some common-attriues/ rrincudngan initial emphasis ion 
rural teclinolo'qy cetrs n
~<~~.the training and deployment of rural technicias<.
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B. THE BOTSWANA RENEWABLE ElERGY TECHNOLOGY PROJECT:
 

BRET followedl the gneraI structure of the renewably energy
projects be i g tIpieMu-nLtd by AID in tne late 1970's, with an 
initil emphas is on base 1ino surveys and neeads assessilents in
 
two pi)lot villages. 
 '2hu pro ject also call, C -a national solar
 
lad wina Au t.o. The pro],wct emphasized what were defined as
 
ir zutnla l PET's (pis; 
vv solar housing, photovoltaic power,

and pumping ;tyst.ms) and rural housanold 
,ET's (cookstaves,

dJyalirialtin, and othor technologies for the cural poor).
 

C. "M'C'iHiNICAL ASSiST'iANCE: 

'h, ,rontrc ig firm of Ass;ociates in Rural Development
 
(ARD) waA ,'1cni 1L 19d0, and atcar 
dlelays due to contracting
ard WO'2 MiiULCU'it1 " WaS able to begin activities in August, 
19d i 

STATUS :
 

A. TECNI[CAL "SSIST[ANCE
 

Alttr initlial 
 )roolams with the project's organizational

structur", an": a change of Chief of Party on the part of the 
contractor, rk. prajct progre ssed relatively smoothly between 
the midtrrm "valuation and the final evaluation. The quality 
or long norm n:cnicaj aslitanc, (uring this period was
 
si;]st'ft or', 1nd thn qual ity of short tern technical
j.i;s] anc", wi.z ,xcolint.
 

In paitnic lr, tn Project successfully trained the
 
vdnL'itinid Ia:u ai ;t itt, and 
had developed a strong team by the
"no oL tie proj-ct.. The inclusion of Peace Corps personnel 
qr,,t ly isrova "a'.It'-K qualit' ot technical field support. 

The ;ontr ictur developed s veral methodologies tor 
tviewing t:y pt"ntal at irdividual tecnnologies, and 

im ir .!nti,: over course of'Nm tihe the project. In most 
ina ,nc,- , t approach al lowed LOr the elimination of 
prpu !inJ c:d * during the lifttimie of the project. 

Alr,:r "- :'i,] ; ev aluat ion in Dywem e[r, 1983, the project
wi" rvi;,], - .mpn.;l: nsn prucas ot technology design,
t'..t i , ainid r, aia rn, rather tian tWie numtbers or devises 
manfjctjr,' 
 iwarinit2h lit UL the project. In addition, the
typA; ,L ic.-tn,,; were regrou od and narrowed. The revised 
Lotratm. jdenrit-t.; *:N- [ollowing outputs: 

1. -nr y n,,. : d ta collection and 3nalysis; 

2. N artional i ,r qrg assessment stud i s; 

3. Resarcn, development and fiela testing of water pumping
 
systans; 
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4. Research and development of small-scale photovoltaic 
electrrfication; 

5. Research ann djvylopement of solar heaters for urban 
househol:; and rural institutional use; 

6. Urnan and rural passive solar buildings designed, 
conStructa, lonitore'd, and evaluated; 

7. Design, monitaring, analysis and promotion of passive 
solar hous,:; and otitice buildings; 

8. Instit<jtiorinal asossment: of two pilot villages and 
dis:tr ict ; 

9. Design, -,stin g, and pilot diffusion of domestic rural 
technologi,-; 

10 . VitllIaq" ra =,:3 and outreach campaigns; 

11 . Tra in ing 

The rsuits aclilnived for each of the components listed in 
tine -via .;;d Lbg:Framt is described in depth in the Final 
Eva iation Report, prepareu in June, 1985, as well as the 
contrictor'.; tinal report, dated December 20, 1985. 

A s; mmary o accompLihments tor eacn of these defined 
ou-tputs is presented below, grouped in the categories used in 
Ie Final Evaluation ani the Contractor's Final Report: 

I. Energy neds assessments. 

The village needs assessment undertaken of the two pilot 
vi llag:s, Ditsnegwane and Shoshong, provided sufficient 
material to adequately design activities of relevance to 
the pilot villages. Unfortunately, insufficient emphasis 
was placed on willingness or ability to pay for those 
technologies clearly identified by villagers as felt 
needs. :n addition, no national rural survey was 
undertaken, (since tho ODA was undertaking a national rural 
eneLgy survey) , wh ich proved to limit the ability of the 
pro]ect to p1ac, th two pilot villages in perspective, or 
to ia er y putontiai for national replication. 

The pnorac did undertake an urban survey, which proved 
to be exc"Yeing y usetul, and assisted in the redesign and 
implementation ui tie pro]ect's portable stove program and 
the passive juar activities. 

2. Nat on.i : r':;y:. 

Nati"nra Lurvys were undertaken, or data collection 
intt nt . tur wind and solar resources, while the woodfuel 
survey wo:; ,l iinted in iavor ot the survey undertaken by 
ODA. A; nete n'ove, th. national surveys did not include 
a rev,,w o .nociu-conomic varianles which would have 
improved tnn prooct'; anility to identify replicable, 
comrmnrc ii ly v ial" technologies. 
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3. Comparative pumping assessment.
 

The project's component on wind, handpump,
 
animal-dr iven, and sotar pumps was expanded oased upon the 
midterm evaluation to include a review of electric grid and 
diesel systems. This component of BRET was integrated into 
the Ministry ot Mineral Resources and Water Affairs, and 
continued for 15 months through the centrally-funded WASH 
Project. 

4. Photovoltaic (PV) electrification. 

Several pilot insnallations in schools and clinics were 
unuertaken during the project. These installations 
illustrated the potential for PV lightLing, and there 
apparently is increased interest in the technology on the 
part of the GOB. The full economically-viable potential 
tor PV lightirng in Botswana is still unclear. 

5. Commrci, i olar Water heating 

Smaller systems for rural use were eliminated from the 
project dun to the fragility of the technology and the 
unwillingness of villagers to pay for the systems. BRET 
alIso nad hoped to work with commercial fabricators, but 
their experience with one such entrepreneur was not
 
entirely satisfactory. Progress was achieved, however, in 
convincing GOB personnel of promoting solar hot water, and
 
in improving housing standards if necessary.
 

6. Passive Solar Design, Construction and Promotion 

The first part of the project emphasized the design of 
model low cost housing, as well as sousing and offices to 
be used by BRET staff. While the design, construction and 
monitoring of these units encountered some difficulties, 
the project had a significant impact on the outlook of GOB
 
personnel involved in urban planning and architecture.
 

This is one of the components not continued after the 
project':; PACD wnich deserves further support from the 
donor community. 

7. PuraL Development Renewable Energy Technologies 

The pro],ct identiftied several technologies for turther 
design, development, field testing, and possible 
replication. By the midterm evaluation, the project had 
narrowed the technologies to be included in the project to 
the following: earthen stoves; portable sheet metal stoves; 
retain , hea t cooke;rs; improved buildings; and simple solar 
water heat r. 

The projc, toilowed th.e met hodology d(eveloped by the 
contractor tor reviewing the potential tor each of the 
priority t.chnoiouql :;. By the PACD, it was concluded that 
retain,. ,eat ceoears and earthen stoves had potential, but 
may prove to ne diL.ticuIt to replicate. improved buildings 
for rur A . dreas wer,. more prrrlenatic, except tor use in 



a+ 


~ a 

~Iactivities 


,, 'a~'s" 

ruralin fti ns ,,suchb as schools and governmen 

~to 	 be"a, v iable: t.echnjology, for -rural areas , duie~totchia 
as 	well as socio-economic~ reasons. r 

Metal stoveswer'e considered to be potentially viable 
considerable workwas-done to develop'stove modelswhich, 
could be easily fabricated locally, and repicatiou-.
strategies~which~lrelied'on the private sector., There was> 
insufficient, time ,to complete work on the improved metal 
stove,~but the GOB has, incorporated 'this component into the
 
Ministry, and'has asked donors for follow-on support.
 

The'Energy Initiatives for Africa.Regional,,Stoves
 
Subproject will be, including Botswana as one of its'
 
cooperating countries.
 

8. Institutional Asussment, ' 

The midterm evaluation urged that ,theproject identify~

the institutions, involved in the~two villages, and t o'
 
identify if possible the mechanisms neeaded 'to-be,,able to~
 
work with these institutions in.meeting project.
 

4 S 	 'objectives. An emphasis on institutionshelped to bring.

thhe project closer to: problems,, of, implementation; 	 A 
unfortunately, the~institutionalassessment', aas: wellxas .'"4? 
more economic'analysis, 'shouild have been included at 'the 

beginning of the projectE. 	 ' 

' 

Is 

9. 	Awareness and Outreach.>,
 

Considerable work~ was done in~building awareness of the~ 
imprtnc ofeeal'eegbt in the:'twopilot1. . 

> 	 villages, and at 'the, district .:e'vel. . IYn, general, " while >%> 

these effortalwere~competently done,.theactivities ,were'5 
probably most 4useful~'in 'those, instances where ~technical 7> 
options were well-advanced. ~,Except,. for .metal' ;stoves~at the>7~ 
end of the project, the awareness programs did not have thef' 
level of specific impacts which had been expected in"the~ 'i~a 

'Project Paper. 	 ' S""' 

10,:Training.,
 

The training programs includedt'raining~for staff, as
 
well as'5extensive training of vilage workers, artians,_ 
 _ 

extremely well done,.both in terms~'of the;U.S. ftraining4 ~.Y: 
as well as special management skills training in 

'. 

Botswana. While some of this training was lost when staff 
were not retained by the GOB1 after the.'PACD, the staff, 

I ,,,,,.. raiingproramshould serve as a model for other smaUQl a< 
projects in Butawana. 'S'-va"" 

Participant training was somewhat less successful, 'due
 
to the reasons noted, above c'oncerhing awareness: campaigns.I 
 i 

~The transferaofnskills for a technology whici is not yetcoiiercia'lly' viable mayj represent premature'training, 	 Wa 

h, 55'<' ' , aa >5 ' 	 ' 



--

---

C IN4ANCIAL~ SUMMARY:;P' 

~ ~ ~ <~-~Accrued Expendituires~'~ 
3.3-- 3 mllin-T3.3mllon 


cOCQUSjON:j 1 

BRET was able to identify those technologies which apeae 
to have applicability, aind put them through-a structured, 
methodology of research, development, field tests, and
 

~ , replicatiton which effectively forced out marginal technologies. 

~ The contractor provided satisfactory long term staff, and 
excllet hort termn personnel. Institution-buldgwa 

effective; the 1level of experience and training of the BRET. 
-

staff was excellent. Unfortunately,,only one of. the staff is 

still involved in work directly related;to BRET activities.
 

Unfortunately, the project's-rural bias,- relatively poor,
 
until theend of the project,
focus on economic considerati 


and inability, to alter a poorly~.deigned Project Paperiuntil1I-v 7
 
the midterm evaluation made~ itvimpossiblerto adequatelmeet~~
 

all of the original project objecivesan uput by..the.-end

72- of ttne project. 


The project's midterm evaluaton ecommlffeflded significant 
changes in the project's outputs anproeths'mrvn 
I -the for c1 potesdaal successful 


contractor,by emphasizing t
 
I'and replication. Since the 'project was a,pilot~activity~alnd 

since the Mission's portfolio did1 notpermit 'asecondproject;
~A~-,--
AI~the project's ambitious objectives could~not belsatisfactoiily 


- -I -I2A2iIcompleted prior to the PACD. y-j--; 

Therignalemphasis on two pilot villages limited the
 
project's ability to consider regional or national
 
replicability,' and limited the'project's flexibility~to
 
adequately react to the changes- recommended in the'Midterm,-
Evaluation. While excellent nation-wide 'data collection was-- , 

initiated on -wind and-solar resources,- the'lack of national
 
comparability of relevant-socio-econiomic data severely affected 
the project.
 

The project was designed with an ambiguoiisl ranagement 
structure, sharing~responsibilities between the BRET staff and-

~~V the Botswana Technology Center (STC).- This relationship1 -.~ 
into the Project, Paper seriously, hurt the ability> of 

, 

written 
the contractor 'to implement the project;.once thuimpediment
 

k---1 had been removed after the midterm evaluation,, the contractor j
2 was able to be far more effective. 

the contractor-
Insufficient effort had been taken either by

1~ 

by the Government to consider possible approaches for'l' 1~A.<IA"1or 1 : i12211 -+I:~ 1+;+I' + a+ 
217J..ensuring incorporation of project activities and staff in.to 


ogigGOB inuiitutions, even'though~thisl had been'.outlined in
 
+. I11 .the Mi.dtermf Evaluation. 
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LESSONS LEANED 

Reewbl eneE projects' per se sho~uldrgyc not- be-fInanced,, 
by ID; examiine activities orprjecshich specific

end' ues , and' whi ch -a energy,re. no t Jimi ted& to ier.,ewabl e 
2.9ad be considered if adequate attentionhas been 

given'to.'econoinic and institutional barriers., 
2. issions should be prepared to support projects
 

involved in needs assessments,, technology development ~. 
~and~testing and field replication for,,at least five .4vj 

yer;follow-uzp projects, or assistance to ensurei 
adeqiuatesupport by donors should be inld in 

~Mission CDSS.~ 

3. More emphasis should be given to 4conomic~and 4narketV
 
analyses;. base $line surveys shouid provide data 'which
 
will permit th~e analysis' of' the potential for 
commercially Viable diffusioni. 

4. Clear delineation~of~responsibilities 'should be made by

the mission and the Government'as to the~relative role
 
of project partners. ,If'possible, cross-cutting~
 
responsibilities should be avoided.
 

5. 	Project outputs should emhszte oeta o
 
replicabilityf and~the-existence of mnecanss d
 
strategies to influence'expansion9 ofL'sales 4or~the us
 
of technologies, rather thnnmesfojcs
 

6. 'Project 2should ensure 6hat,the Chiefs,,of Part~y~

identified by the contractor have,'adeqtipte'experience~ 

~ Kwith management and adiitaino~smlrpoet 
S in the developing world,. Technical' skills'~should not 

be placed before management skills,,if~pos'sible . ?4
 

7n-fPoethepoft wrtn hol ei early, 
earghbeoeTheaon ofCdte accmated bydenewableh 
rnerty pouect is~clfeud Tetiabrarsi Ko tes 

reports should be staggered with the~first report used'' 
as a test case4 to determine it the-format and-.oOntent J
 

4,.. , .requirements have'ibeen satisfied#.
 

.. ,.4. 4.4q 

~ .4ix 

1 


