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EXECUTIVE SUM1rARY

A. Background

Appropriate Technology International (ATl) was created in 1977 by

an act of the US Congress wich the mandate to address the needs of the

poor in developing countries by facilitating their access to a~d o~n

capabilities to develop and utilize technologies appropriate to t~e~r

resource endowTIenrs, e.g. labor using and capital saving, locally

IT.anufactured and easily maintained, etc. Under a Grant froIT. the

Agency for Intern~tlonal Development (AID), ATI spent approxi~ately

23.7 million dollars between 1977 and 1983. In 1983 the re:ationship

changed and AID sought to gain close~ cooperation with AIl in pa~t

because of a 1982 evaluation by AID which was critical of ATI's

diffused operations allover the developing world. In particular, AID

sought to redirect AIl's earlier program under the AID/ATI grar.t

AIl's current three-year Cooperative Agreement with AID was

signej September 30, 1983. Its purpose was to strengthen ATI's

capacity to facilitate the c~oice, development, transfer, adaptation,

co~ercialization assessment and replication of technologies

aprropriate to the poor in de'~eloping countries. The AgreeIT.ent

provides for $16.5 million over three years, but this has been reduced

to less chan $4 million annually.

The Cooperative Agreement called for ATI to:

o Concentrate on a liruited number of priority technical

afres.wp/ati-eva1 1-11-86 rnc page 1



fields;

o Support innovative, inr:erently risky activities with

high potential for sustainability;

o Achieve tl balance bet~een technical and insti:~tio~al as=ec:~

of appropriate technJlvgy promotion;

o ~ocus on small-s:ale enterprises and organizaticns pro':iG~~z

services ,)r sU't-'port to these;

o Emphasize field activ~ties in developing countries;

o £mphasize activities based on "hard" technologies; and

o Playa catalytic role in activities it supports, getting as

much leverage as possible from limited amounts of resources.

ATI wor~s through contracts to implementing organizations (I~s~ which

fund prod~ctive activities (PAs) and enterprises u~ilizing technologies

in the pricrity technical fields of (1) agriculture products ploce5si~~

and u~ilization of agricultural wastes (APP) , (2) local mineral

resource development (LMR), (3) equipment and support for small

farm (ESF), and (4) truly uniqu~ and special opportunities (TDO).

B. The Mid-Term Evaluarion

afres.wp/ati-eva1 1-11-86 rne page 2



The present report is one of thre~ ~egional reports, which

together with the main report present the findings and conclusions of

a mid-term evaL~~tion of AIl's performance under the Cooperative

Agreement.

Each reg~onal report is based on a field trip to ATl project

s~tes, carried ou~ in November 1985, and on discussions with ATl s:aff

and the AID technical mar~ger and senior management. The reg~onal

reports contribute to the main report which s:rr.thesizes and summar~zes

the findings and conclusions with the ovecall purpose to:

o Evaluate ATl's ~ecforlliance under the first 2~ mon~hs of the

Cooperative Agleement, i.e., through October, 1985;

o DeterminL lessons of broader significance to be learned from

ATl's program about the technology transfer process and t~e

promotion of small and medium-scale industry; and

o Analyze ATT's planning ~or and cap~bility to carry out an

increased progr;~ foc~s on replicating innovative elements of

its successful projects.

The mid-term evaluation 'vas designed around a concept of ATl field

operations which examines the critical actors and links in the proces3

of technology development and transfer from source to the technology

afres.wpjati-eval 1-11-86 rne F?ge 3



productive enterprises. Th~ basic unit of analysis was the rrocuctive

ac~ivities, and the central focus of the field studies was on the

implementing organizations. As the evaluation ~s restricted to the 24

months of AT! ~ ~rations sin~R che signing of the cooperative

agre~ment, ~_ is too early for many of ~he proGuct~ve activities to

t.a':e estaDlished cOI1'~'Ilercial viatilit}, :'c't no r ,ethe12ss, the team

eo:aluatec t;,e origi"al assessrr.e'.t of corr.I::ercial vi3.·::>:':it': ancl the

carket for the technologies 3.nd products.

The o·:erc?ll seven-person eva~uation team ket toget;,er fo:- pre - ar,e

pcst-~ield work d~~~ussions b~t spl~t into three groups to vis~t

projects in each of Africa, Asia, and Latin America. The present

evaluation report is that of ~he two members of the Africa sub-te3.ITI and

concentrates on the three countries tha~ they visiced--BotswanJ,

Tanza~ia, and Kenya.

As of November 1985, the AT! Africa program consisted of 14

projects started under the Cooperative Agreement in six countries. The

E'.ra1uatior. Team vis i ted nine of these proj ec ts . The proj ec ts each

centerea around a hard tec~noLogy. The priorit} techni,~al field of

local 2ineral reSGurces was well represented: a limeyarc project in

Botswand, brickYrtrd upgrading and improvements using manually oper}ted

brick presses and clay crushers and a modified kiln design, and rural

potteries upgrading th~ough fire brick an~ glaze prodLction in

Tanzania. The Ceramic-Lined J~kos Project is disseminating an improved

charcoal burning woodstove -- ATI'~ interest is in the dispersed

afres.wp/dti-eva1 1-11-86 rnc page 4



manufacture of the ceramic li.1er to a sufficient quality. Because of

earlier fundin~ under the Grant which a~sistea i~: the developme~t of

the imp:ove~ cookstove, it is considered ro be a replication projec:.

ATi has three projects in tte agricultural products process~n~

tectnical fielj. T',.;o in Tanzania ha':e e:,citi!"g possibilities for

vi:l~~ers gro~ing sunflo~er _0 cAptlJre the value adQ~d fro~ pressing

~he oilseeds witn a manu~lly op~rated oil press. The Evaluation and

Technclogy Development Gro~p of AIl contributed co technology

(evelopm~nt process ty designing and test~ng a continuous prc=ess pres~

~hich is ~n alternatlve to the Ta~zanja generated design. As both ~i'1

be disseminated under the projects, tte spread of the pressing

tAchnoiogy should provide valuable lessons. A project in Botswana is

promo~ing grapple processing. Grapple is a desert plant ~hose roots

have med~::inal properties. The project will challenge European fiLJS

who process the exported root by introduci~g local process~ns in rural

villages.

C. SUF~arv Conclusions and Kecomrnendation~

1. ArT ·.2...-.Africa reg;on Drogram eXDeri",e,,:::s ',.;i:::h U:1DrO':2:1

technologies, a~d risky market~

o The Fr0ject portfolio and priority technical fields could be

lJ'ore representative at the sub-t"egic.nal level.
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Recommendation: ATI should strive for a representative set

of projects in each subregion, if not each country.

o The technologies promoted in ATI projects are in 'J'arious

developmental stages. ATI is taking necessary risks with

technologies that are unproven, but promise a hi[~ retu;~.

The a~ount of time necessary to develop and test proto~ypes

is underestimated and projects schedules are no: always

realistic. hnile the program shows a sensitivity to social,

cultural, and ecological requ~rements, the soft technology

aspects of technological change were slighted in several

projects.

Recom~endations: ATI should cruss check the initial status

of the technologies, and schedule go, no-go decision points

f'Jr the proje'.:t, i.e. All needs to take a more concinger:t

approach to commercialization of an untried technology.

Project designs should take into account socio-technical

aspects of change.

o ~arkets and the commercial viability of projects hpve been

assesseJ, but the task is difficult. Technologies are

promoted where the market :s yet to be established and

implementing organizations have not always responded to

changing economic circumstances, despite ATI's efforts.

afr~s.wp/ati-eva1 1-11-86 rnc page 6



Recommendation: More effort is needed to develop a

consistent market assessment methodology a:ld its applicatior.

to the plann~ng process, including transfer of this

technological skill to implementing organiLations and

productive enterprise~. Follow on projec~s with the same IO

should wait for evicence that the 10 has mastered the sk:lls

and has the will to apply t~em.

2. ATl Africa ~roiects aim at heloing the rural Door and

small-scale enterDrises but the imoact can not vet b~

estimated

Recommendation: ATl needs to study the extension

capabilities of the lOs and adjust rhe project design for

clearer responsibility for outreach.

3. ATl Africa field ooerations are understaffed

o The increased Africa program demands (closing down Grant

projects, monitoring Cooperative Agreement projects and new

project development) on the ATl Froject Officers h~ve not

been matched by staff position increases. The Africa region

is understaffed relative to the funding targets. The

scarcity of management skills in lOs argues for smaller, more

manageable projects which are easier to supervise.
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Recommendation: The funding targets for the Africa region

should be matched to the staff available. ATl should develop

smaller projects, but not more of them withouc additional

staff.

4. ATI Project Officers backgroun~. interests an~ ~orki~E s:~~e5

result in different outcomes for AIl's Africa nrogram

o The institutionally-oriented operating style emphasizes

building in-country capaJility to open up a broad range 0:

productive activities. Judgement of institutional

capabilities of the lOs is therefore crucial.

o The entrepreneur-oriented operating style emphasizes

achieving results directly from productive enterprises. Bv

establishing direct links with an established firm, it

shortc,'ts institutional and bureaucratic charmels. I.II's

potential leverage to replicate the project can be reduced

when the proprietary interests are not resolved.

o The different approaches could complePlent each otr;er.

Recommendation: ATi field operations could benefit from

blending of styles through more joint work of proje~t

officers. Backstopping from ATI headquarters which can

provide greater consistency of approach should be improved as

afres.wpjati-eval L-11-86 rnc page 8



staff positions are filled.

5. Feedback from ATI's Africa program to headquarters is

inconsistent and should be rationalized

o The key mode of feedback, briefings by Project officers

returning from the field are not structured around a

consistent check list of iss~es aiL9ctly comparable across

project~. A relianc~ on ad hoc feedback ~ncreases the

~~lnerability of ATI field operations to inter~ersonal

vagaries. Progress reports each quarter are probably

unnecessarily frequent for the pace of African development

projects and burdensome to small organizations and

enterprises. The Project Monitoring and Evaluation System

(PMES) has yet to prove its usefulness.

RecommendEtions: ATI should examine its own management

guidelines and information flow~, beginning with a common

checklist of key project implementation concerns, and

together with AID, rationalize the reporting system to meet

ATI's requirements. The PMES needs careful review and

clarification of its objectives.

D. Overall Conclusions on the Africa Program

The Africa program as seen by the Evaluation Team has several

afres.wp/ati-eval 1-11-86 rnc page 9



exciting projects, dedicated hardworking staff with distinctive

approaches and operating styles, and room for improverr.ents. AIl is

promoting appropriate technologies to help the poor, wo~king with a

variety of implementing organizations, and working directly and

constructivelv ~ith private enterprises. Ihe progress since the

signing of the Cooperative Agreement has been slo~ed by unfinishec

,. ~ 'G . d b:)'.15::-:0255 ::ror:; thE: ·rc.nt perlo ., y

C'-lr.:8ersome reportir.g ree:'lirer:1ents.

inc.cequc.te nurnbe r 5 0 f s t c. f f, and b ''-

is seen by implementing orgc.nizations as a responsive anc

concerned funding mechanism. It is not seen as a strong organization

:or prOViding technicc.l assistance. USAID missions in the three

countries visited were mildly interested in AIL activities. In

Tc.nzania, there ~as keen interest and a supportive staff and Mission

Director.

AIl cooperates ~ith the activities of IIDG in Africa and offers a

healthy competition, especially with AIl's emphasis on

co~~ercially-viab12 activities for the poor and small-scale enterprises

and IIDG's growing appreciation of the importance of promoting

profit-making technologies.

Has ATI made a difference to the appropriate technology process in

Africa? It has changed its operating style in constructive ways from

the Grant period mode of assistance, but the significance of the

changes and the consequences for the advancement of the appropriate

afres.wpjati-eva1 1-11-86 rnc page 10



technology on a widespread scale for the benefit of the poor are yet to

be determined.
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I. OVERVIEW OF ATI'S INVOLVEME~T IN AFRICA

A. Fundin~ and Historv of ATT's Africa Program

The aim of Appropriate Technology International (ATl), acc0rd:ng

to the Executive Director, is to put appropriate technology in the

~ands of the rural poor. l Africa, with its large rural populatio~ c~c

relative poverty, has always been the focus of ATI's attention, bot~ in

~umber of countries in which AIl is involved and the nQ~ber of

projects. Presen~ly, the Africa portfolio takes about half of the

total projects (14 of 28) an(; about 43 percent of project fundinb , a

total of $1.8 million. Tte a~€rage size of the project portfolio :5

about the same as in the LatiQ American region, about $131,000. This

is a lot smaller than the average Asian portfolio size of $230,000

(refer to Table 1).

Prior to the cooperative agreement, ATI worked in seventeen

countries, but ha0 funded projects in only eight. Involvement in other

countries was limited to e;:ploratory missions and one mini-grant,

(which had no intention of a follow-on). ATl's country concen~ration

has shifted significantly since the Cooperative Agreement. It remains

in only three of the original countries (Cameroon, Kenya and Mali) and

has expanded to include four other countries (Botswana, Tanzania, Zaire

and Zimbabwe.) Table 2 shows the changing program.

The reasons for witlldrawal from these countries stems 3

lMeeting with the Mid-Term Evaluation Team, December 5, 1985

afri.wpjati-eva1 1-9-86 jg page 1



Table 1: List of ATI Projects in Africa

Bo t s'.va. ca.

Proiect Name

Brick Production
Lime Production
Animal-Driven Pumps
Grapple Processing

Oil Ex:raction Dnics
Anguh Maize Mills

Ceramic-Lined Jikos

Biogas Refrigeration
Shea Nu~ But~er

Oil PLess Production
Rural Po~teries

Improved Bricks
Village Oil Press

Agro-Industries

Implementing
Organizationa

SRDA/MHT
SRDA/MHT
KIP/RIIC
TL

A.. PICr-..
APICA

KENGO

GRAT
CEPAZE

CP...:.'1..ARTEC
CA.'1..ARTEC
CA:.'1ARTEC
UlR/ELCT

SP/FEP

Funding
(000 US$)

90.4
95.0

108.0
37.1

y ~.3

15/.6

249.0

11. 5
52.1

112.3
97.5

156.5
42.7

223.5

Priority
Technical
Fieldb

L'1..~

L'1R
ESF
APP

APP
APP

L'1R

APP
APP

APP
L'1R.
L'1R.
APP

APP

10tal funding Since Cooperative Agreement

Average Funding Level

1,800.0

131. 0

aS ee Glossary for names of Implementing Organizations.

bpriority Technical Fields: APP = Agricultural products processing and the
utilization of agricultural wastes; ESF = Equipment and ~upport for small farms;
L~ = Local mineral resource development.
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Table 2: Countries of ATI Operations in Africa, Past and Presen~

PRE COOP. AGREL~ENT

9/78 - 9/83

Cameroon
Kenva
Lesotho
~alawi

~ali

Sie:-:-a Leone
S',·;az i land
Togo

Ex~loratorv ~issions

Dot:s',.,;ana
D'-lrkina Faso
~auritius

Niger
Senegal
Tanzania
Zclllb ia

~i!"li -Grant:

Sooalia

Source: Cathy Forte.

afritab.wp\ati-eval 1-10-86 elr 3

SINCF: COOP. AGREE..'1E~n

10/83 - Present

Bats'wana
Cameroon
Kenva
Mali

Zaire
Zir:1oab'..;e

Exaloratorv ~issions

Gambia
Mauritius
Senegal



partly from problems associated with the projects in those countries.

For example. the project in Lesotho started under the Grant, was

e~visioned to be a six-mon~h project but has run for five years. AlonE

w~th many ~~~e delays, the Africa Regional Manager felt that the

Country has few institutinns that are capable of implementing a projec~

·.·;hich are not alc-eady Oe:'1g hea'::'l;: funded. The program in Mala·...·:. ::'5

oe:.:;g sh;.:~ co'..;n C, ~ause of too l.luch government interfer~nce.2

B. Sta:~:'ng the AfY"ica Field ODcration

As of Nover:lber 1985, three AIl s taff ~'orK in Africa, each coveriTig

one of the following areas: Southern Africa, East Africa and West

Africa. Tr· East Africa region presently includes Zaire, Tanzania and

Kenya as project countries. Southern Africa has Zi~babwe, Mdlawi and

Botswana. West Africa has Cameroon and Mali. Because of the large

number of projects in t~is region, ATI ~lans to add an additional staff

member early in 1986, mainly to assist in impleme~ting the replication

strategy amendment to the Cooperative Agree~ent with A!D.

The staff assigned to the region includes the Regional Manager

with a backgrou~d in economics and AID Project Officer experience,and

who has been with ATI since 1980; a pottery expert with extensive small

business experience in East Africa with ATI since early 1984; and a

regional planner who joined ATI in 1985 after working for AID. An

2A1D t.as carried out a country study of the private sector in
Malawi which supports this view. See PPC/CDIE Special Study No. .
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administrative officer is also assigned to the Africa region and has

been with ATl since 1982.

C. P~ioritv Technical Fields

The Africa po~:fol~0 covers the three rnal~ p~iori:y tech~~ca:

fie:cs as showu in Table 1. Eight projec~s are in the field of

agricultural products processing and utilization of agric~lturG1 wastes

(~P?); the Mid-Term Evaluation Team visited three of these projects.

Five pr0jects are in the priority technical field of local mineral

resource technologies (L~); the E'laluation Team visited all of these

projects. One project is in the field of equipment and support for

small fa~s (ESF) and was visited by the Team in Botswana.
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II. FIELD OPERATIONS IN BOTS~r~A

A. Over-vie'", of ATI' S Planning and Field Operat':.or.s i" '30:::S'h'C",,"

1. Historv and staf:ing - a profile of the Proiect Of::cer's
role

AT: ~o~ has four projects

organizations. Ihe projects cover all the priorit~ areas u:1d~r

Coo;::erati',,'e Agreer:;ent and its a:r.enci;nents. The first pro~ect ~as

i ,"" i t i ate d at the time 0 f the neg0 t i a t ions bet'..;e e:1 ;..-:- I c: ~d r,:) 0 n t ~. e

Cooperati'..e Agreement, and started October 1,1983 as the first "ne'~'"

project.

ATI's Director of Field Operation~ wOLked in Eots~ana for over 10

years and the country's development concerns and institutional capabil-

ities are thus well known to AIl senior :-Janagement. Although the .~.-=-I

Project Officer had visited Botswana on ~~ exploratory ~ission in 1981,

it was not until ]983 that the AIl project cycle began in earnest.

AIl's field 0F~rations in Botswana consist of ~onitoring existing

projects, de':eloping new projects and exploring interesting ice~s for

ne'.., proj ec ts. Tne Project Officer for Botswana is also the 'fO ..-'"- r l.ca

Regional Manager, which has limited the amoun~ of time devoted to

managing the regional project portfolio.

The Project Officer for Bots~yana visits this country about three

times a year, She supervises the four on-going projects, a small
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grant, and keeps a~ert for new project Oppo!tunities. On her recent

trip ~o Africa, the Project Ui:icer spent about 12 Jays of the 34-dav

trip, over 35 per~ent of her time, on pcoject development. The

remaining 21 days, or 65 perc£'nt of her time was spent on projec:::

rr.oni torir.g.

In-country ~ork involves consulting ~i:h a vari2t~ of

i~stitutional contacts as ~eJl as entzepreneurs seeking ne~ venture

funding. AIl is SE.~.l as one of mE.ny a:'ternati':e sources of ['-,ndii.g.

In Bots~ana's relatively small internatianc~ assistance co~~unity,

knowledge of ~ho has money and can move quickly circulates thr0 1 1sh t~e

net~ork of interested institutions, organizations and indi'liduals.

Toe Project Officer develops new concepts as they are identifLed,

a process which may take years of fieldwork. For example, the Project

Officer is prese~tly con~idering a groundnut processing proposal from a

Botswana Church Gro~p. On her last vis!t, she requested a written

proposal from them, and will await any further action for project

development until the organization puts their thoughts on paper.

The judgement of the Project Officer is a critical factor in

ATI project cycle from the concept through supe~Tision to successful

conclusions of project productive activities, i.e., commercialization

of the technology. Maior tasks are deciding which opportunities to

pursue and which implementing organization~ to work with identifying

qualified institutions to provide feasibility studies on the technology
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and ma:ket and evaluating institutional capacity.

The ATI Project Officer realizes the need to call on exper:

source~ of opinion and will call in ~jditional talent to supple~en: h~~

0',,"11 judgement. In the case of Botswana projects, ATI's in-hous~

tcc~n:cal exnert:se has been ~sed. Fo'...:r

including the iroject Officer, have each vlsi:ed Botswana projec:s or.ce

or t~:ce in the lost three vears to provide their expertise: AIls

li~e kiln ex?ert, the Eastern Africa Project Officer ~ho prov~ded

technical exper:ise ~~ the brick kiln, a bu~iness specialist, and staff

fro~ -~e monitoring and evalu~tion unit.

2. The Bots·..;ana Pro; ec ::s

(See Table 3.)

lne Arl mechanism for funding projects is through a contract

to the 10 with a oudge: and project plan geared around a par:icular

technology.

ATI's four projects are being carried out by three implementing

organizations in Botswana, as follo~s:

o Southern Rural Development Association (SRDA): Upgrading

Small-S~ale Brick Making, project no. 84-005f; :~cal Lime

Production. project no. 84-680;

o Rural Industries Promotions (RIP): Animal Driven Pump,
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Table 3: A~! ~ield Visits to ~ots~an~

February 1983:

Julv 1983:

Fort (ADP)

Fort (ADP and MHT)
C. Lola (:111T bricks ar:d li:::e')

For::: (bricks aLd rr,1...:sano Le:a:s:-:e::§;)

For: (br~cks a~C "~1...:sa~o

H. Aller (br icks)

Julv 1984:

~ove:::'~e:'- 1984:

March 1985:

Julv 1985:

October ­
November 1985:

Table58.wp\Ati-eval

Fort (lime and graDple)
C. Lola (lirr:e)

For::: (lime and grapple)
T. Cor 1 (P~fES and data collec:ioT1 s';'O ·~ms)

Fort (Moni:::oring with project development)

Fort (Monitoring wit~ project development)
T. Cor 1 (PHIS and data collection systems)

Fort (monitorin~ and projec::: development)
R. Strauss (MHT production records and project

accounts)
H. Allen (bricks)
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project no. 84-02; and

o Thusano Lefatsheng: Grapple Processing, project

no. 85 -0001.

The Evaluation Team visited all four pruject sites and

desc~ibe findings and conclusions in follo~ing sections of this

Chap~e~, beginning with background on the implemen~ing organizations

(10). The presentation is organized by lOs: descriptions and findings

for each project's supported productivp activities (PAs) are followed

by the Evaluation Team's conclusions about the lOs capabilities and

B. Description and Findings of lOs and Projects in Botswana

1. SRDA/~T: Description and findi~

SRDA is the implementing o:ganization for two ATI projects,

Upgrading Small Scale Brick Making, and Local Lime Production. Tables

4 and 5 summarize the two projects.

a. Historv and fundins

The Minerals Holdi.ng Trust (MHT) is a development trust

wholly owned by the Southern Rural Development Association (SRDA).

Although the organizations have separate Boards of Directors, there is
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Table 4: Botswana: Upgrading Small-Scale Brick ~aking Project Summar!

Region: Africa Project No.: 8L~ - 0058

Country:
Location of Project:
!\ame of Project:
Impleme~ting Organization (10):

?~o~~c:~ve Activity:
Sta~ti~; Date of P~oject:

~l~~De~ of Months Elapsed
at Ti~e of Evaluation:

Sc~~culec End of Project Date:
Totc.l Ft:.:-,.ding:

?~~pose of Project:

Botswana
Kanye
Upgrading Small-Scale Brick Making
Southe~n Rural Develo?~e~t

Association, ~inerals Holdi~E

T::-ust (S?.J.·:',':!::-:-)
Same as 10
J u 1:; 1, 198~

16 rnont~s

June 30, 198 i"
$90,400

To establish two small-sca:e
brickyards to produce high quality
bricks that are less expe~sive than
imported bricks and within the means
of low income people.

Description of Technologies: The central technologies are a hand­
operated, low moisture brick press
and a contiuuous firing kiln. Other
production technolQgy changes
include alterations in each step of
brick production.

Strengthening Grants to 10: None

Expended thru September 30 1985:
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Table 5:

Region: Africa

Local Lime Production Pro;ect Summarv

Project ::0. 84-680

FebrUary 1, 1985

Botswana
Kanye
Local Li~e Procuc:io~

Southern Rural Develorment
Associat:on. Mi~ercls Eol~:~g

Trus t (S?-D.-\/:1HT)

Country:
Location of Project:
Kar.:e of Project:
Implementing Organization (TO):

Pro~~c:i~e Acti~it~:

Starti~g Date or Project:
:;u.r:1ber of :!onths Elapsec

at Ti~e of EValuation:
Scheculec E~d of Project Date:
Total fU:1ding:

9 Months
Dece~ber

$95,000
J':", 1987

Purpose of Project:

Description or Technolvgies:

Strengthening Grants to 10:

Expended thru September 30, 1985:

To establish a ~ma11-scale 1i2e
yard that produces a high qUality
product, to develop lime-based
products ror new small industries,
and provide technical, financial and
marketing assistance to establish
other lime yards.

The project will use a modified
version of an Indian designed, mixed
feed, vertical shaft kiln together
with a slaking platforD to procuce
high quality lime.

None
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very little distinction between MHT and SKDA. MHT is the grantee for

the brickyaLd project, but funding i~ ~iven to SRDA to be passed to

MHT. At the time of the evaluation, MHT was in effect being run

directly by the management of SRDA and its office in Kayne had been

closed. It is not known how long this status will continue. The

Evaluation Team was unable to meet with the Administrator of t~e ~~~

who was in Hol13nd for short-term training. Dav-to-dav operations of
J •

the ~lliT enterprises (lime, cement, and brick production) were unde~ t~e

di~ect supervision of SRDA management.

MET's primary objective "is to organize rural people into co~e~-

cially viable units which produce building materials and industrial

minerals for sale on the local market. These enterprises include t~e

production of clay bricks, and the mining and processing of lime,

slate, and pigments. "1 Approximately 325 people are employed in MHT

activities in gathering, transporting and processing materials. S?.DA

has similar objectives of establishing production units which will

develop into independent businesses, but their activities are more

diverse. They include: shoe production, cement, crafts, sorgh~~ mill,

tannery and a hardware store. The Evaluation Team visited the shoe

factory and cement plant and found both to be on very small scale

operations.

SRDA was founded by the Frederick Ebert Foundation (FEF) , which

continues to substantially fund the organization.

lBrick Making Project Plan, p. 6.
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Canadian agency, the Dutch government and USAID have supplied

assistance to MHT since its inception in 1982. Over the past five or

six years FEF has provided approximately P 800,000 2 to SRDA, and

continues to provide 60 percent of all administrative and overhead

cos-.:s for SRDA. 3

During the 1984/5 year SRDA received a total of P 153,500

cess 75,200). The majority ~as received from FEr, which supplied

P 90,000 or 58 pe~ce~t. Ail ?rovided another P 39,500 (or 26 percent)

and other sources including Breaj for the ~orld and e~DP supplied

P ~4,OOO. FEF also provides t~o full-time technical advisors.

b. Management and overview of current acti'li ties

MHT and SRDA manage production activities in each of the

above mentioned areas. They design activities, seek funding for their

implementation, and aim to "decentralize" the activities once they

reach commercial Viability. SRDA's stated objective of

"decentral iza t ion" is to deve lop ac tivi ties T,.,hich are autonomous

from MHT/SRDA: i.e., capable of sustaining production activities ~ith

their o~u manageQent, organization and funding. SRDA believes it

can use two means to divest itself of ownership of these enterprises

once they become viable: a sale of shares to workers of the pro~uction

activity or sale of the activities to entrepreneurs.

/1 Pula - US$ 0.63. Nov., 1985.

3Khadar, Review of SRDA Financial Operations, 1985.
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Most SRDA activities are not cOIDIT.~rcially viable. Of the ten

SRDA/MHT activity categories (b:ickyard, stone crushing, hardware,

etc.) only one activity made a profit: cement. A profit of P 1,500

was made on sales of P 23,000. The brickvard and one other activit;

just about broke even. All other activities suffered losses. so~e

quite significant. Accwnulated losses for the year totaled P 40,000.

The three primary reasons for the high losses on production units ~~':e~

b': the consul tant hired to review SRDA financ ial records were (1) poor

or no marketing strategy, (2) pricing of goods with no relation to cost

of production or market prices, and (3) theft by SRDAjMHT employees.

Althcugh theft did not significantly affect the brickyard project, one

brickvard worker was reportedly fired ~or theft of approximately P 200

of materials. 4

c. Resources co~~itted to AIl-funded activities

SRDA is financially committed to the brickyard project,

and willing to commit its own resources to keep the project going, if

necessary. ATl support for the project is P 96,100 (US$ 47,100), which

includes support for upgrading the present brickyard, and construction

of another yard. The budget for the project, expenditures on brickyard

improvements and ATl and SRDA expenses are listed in Table 6.

Although tne financial records for SRDA are under review, SRDA

4Khadar, Consultant to SRDA.
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Table 6: Botswana: Brick Yard Budget and Expenditures

ATI
ATI Funds SRDA Total
Budget Spent Resources SDe::~a

~~o s hena::.£ Brick v-~~
..... ,.. - "', / . ,.. . 38.6... u~u LU . ...) _L.4 .I.u . .1-

~~ e·rv" Brick Yard 57.5 .3 0 J
.-'

?:-O'eC- :~c..:'iage~e rt t 12.1 -, I _0__ I:--

Total 96.1 29.8 16.1 38.9

Southern Rural Development Association.
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estimates that P 38,600 was spent for the brickyard. The cost for

constructing the new brick kiln pushed the project over its "major

category" limit by P 16,100. The ATI Project Officer discussed with

S~DA ~anagement that project resources from other line items in

the brickyard project could be allocated to cover the brick kiln cost

Instead of taking advantage of this offer. S~DA ~ana£e~ent

':oll..::1teered to pay for the cost overruns, presumably dr-aT..;ing on FEF

resources. SRDA estimates that the cost of construction can be reduced

bv at least 3C per-cent, as indicated in Table 7.

S?~A has t~o projects with ATl, the brickyard project and a lime

kiln project. Because of misallocation of funds bv SRDA bet~een

project accounts, ATl stopped all allocation of funds to the

organization until the accounts are put in order (See Chapter IIB3).

Nevertheless, SRDA's financial commitment to the project is

demonstrated by ~he willingness of SRDA to continue funding the project

from their own resources, until the matter is settled, or other

resources are secured.

HlliTan resources devoted to th~ project by SRDA ;nclude all labor

pr-ovided by the br-ickyard, as the project funding does not cover

salaries. The budget included a salary :0 .. a project manager but this

was used for technical assistance for laborat~ry work. Project

management assistance is estimated at 5 percent of the FEF Technical

afrii.wp/ati-eval 1-10-86 as/jg page 8



Table 7: COST OF BRICK KILN, BOTSWfu~A

FIRST NEXT
KILN KIU1

GROUND PREPARATION

LABOR (15 WORKERS; 6 w~S; P 4.75/DAY)*

CO~CRETE fLOOR & ~ORTOR

LABOR (15 WORKERS; 2 h-r<.S; P 4.7 SIDAY) *
MAfERIAL - CEME~T

SAXD
CRUSHED STO~E

REI~FORCI~G wIRE

BRICKS

LABOR - FORE~~ (1; 5.5 MO; P 600/XJ)*
MORTAR PREP (4 WORKERS;3 DAY; P 4.75)/DAY*
BRICK LAYING (10 WORKERS; 22 WKS; P 4.75)/DAY*

MATERIAL (60,000 BRICKS; P 59/1000)

CHIMNEY

LABOR (13 DAYS; OUTSIDE HELP)**
MATERIAL

ROOF

LABOR (6 WORKERS; 2 WKS; P 4.75)/DAY
MATERIAL

TOTAL COST

COST, NEXT KILM

2138

713
1200
1200
900

2500

3300
57

5225
2950

1100
200

285
3000

24767

500

350
1200
1200
900

2500

3300
60

2600
3000

7eo
150

150
1200

17310

* Estimated Cost of Kiln Built for ATl Project at Moshenay Brickyards

** Estimated Cost of any Future Kilns
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Advisor's time,S and technical ac;sistance .to the project is estimated

at 35 percent of another staff member's time. Unfortunately, as the

MHT technical advisor, an Indian National, was seriously injured in

January 1985, little technical assistance has been provided to

project. No cne qualified in kiln operation or brickYard pr~duction

has been involved with the project since the accident of

advisor, except that provided bv ATI.

2. DeSC~:Dt:on and f:~dings of SRDA D~oiec:s

a. UD~radin~ small-scalE brick making. o~oiec: no8L-00~~

The Evaluation Team examined each pro j ec t ·,:i th an

informal checklist pointing to aspects which could be compared anc

contrasted across projects in the overall conclusions. This report

thus describes the Team's findings about the projects' (1) purpose and

objectives, (2) the actors and :ntermediary organizat:ons :nvolved in

the technology deve~opment, transfer and utilization (3) the

technologies and innovations involved in the project (4) the progress

to plan, (5) the apparent or assessed cOIT~ercial viability of the

productive enterprises, and the (6) likely impacts on the projects'

targeted beneficiaries. The report attempts to separate findings from

conclusions, and the latter are summarized for the 10 and productivE

enterprises after these following sections describing each project.

5The FEF Technical Advisor plays a leading role in SRDA'5
strategic and day-to-day management.
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(1) Purpose and Obiective of thp Brickvard Proiec:

The purpose of the pro~ect as described in the

Project Plan of Hay 30, 1984, is "to demonstrate that cornmercially

via81e small scale brick maK~~g yards ca~ be established to prod~ce c

n:g~ quality brick which is (1) half the price of an imported bric~: ar.c

(2) ',,:ithin the means of 10',,: income people to afford. ,,6 1':",2 objecti';es

0: the project as described i~ the Project Plan are to: double

supply of low cost building caterials, increase the local value ad~~d

from the brickyard operation, and rea~ize foreign exchange savings b';

substituting locally-produced bricks for imported bricks. 7

The plan proposed to upgrade an existing brickyard at the village

of Hoshenang near the town of Kanye in Southern Botswana, and then in a

second phase to capitalize on the technological and production

experience thus gained to ope~ a ~ew bric~;ard at Ntlhantlhe.

The project had a further objective to demonstrate that "locally

ow~ed and operated small industries in the mining and minerals sector

can be established which are co~erciallv viable,and --.-'... L the saf:":e

time, offer employment and income opportunities to poor people living

in the rural areas. n8 The replication potential of the MHT-type

6project Plan, p.l

7Ibid .,p.19

8 page 15.
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brickyard was thus to be "demonstrated by the reddiness of local

financial institutions to invest in similar enterprises. n9

(2) [Description of the en~e~pri5es involved .~
I

imolementing t~e or6ductive ~ tivities

)

As noted above, there is li::le distinc:io~ be:~ee~

:-~~T ·..;hicn runs the brick-lard and thi;; SR.D;.. •...·hic:, holes the c:ont:-ac:

(See lIBl.)

(3) Cesc:-intion 0: the technolo£ies

The ~oshenang Brickyard technology and organization

for producti8n in 1983 differed little except in scale from the very

small "backy;ud" operations producing poor quality bricks fired by

s~all field clamps. Bricks are stacked with spacing for air and coal,

then the pile is covered with dirt and fired. The result is very

uneven and extremely slow firing of the bricks. The Evaluation Team

found many capital improvements to the Moshenang Brickyard in

~ovember 1985. The change in technologies represented by these

i~?:-overnents are briefly described in Table 8. The Table presents t~e

prior technology as part of the production sequence, and the new

technology which supplements or renlaced it. Slop molding of bricks

has been improved, but not altogether replaced by brick presses.

9 page 21.
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Table 8: A Summarv of the Chanees in the BricKvard Produc~ion Tech~ol02i~s. .

SteD in Process,

1. Digging clays

2. Stocf..:.?ilin5
clav

Old Technoloev,

taken from yard
by whee 1ba r ro',.,;

not cone

Changes in Place,
Nove::1ber 85

experimenting ~ith

Quira O·,.,;a hi'!')
qU311ty clays

no change

Planned chan2cs

pay transport for
Oui:-.1 Qwa 0:1:':;
i f use d L0 0 o~

3. Co a 1 sup p 1:;

~. Soaking p.J..t

5. ~olding bricks

lu:::;)s which GUS:

be [-,roken

u:1li:1ed requires
8 people

scroungi:1g for ~ay account :~

coal dus:: (no restore sup~ly

creci: a: prese~[)

concrete linec not necessary if use
reduce to 6 people all brick presses

a. Slop molding wooden molds

b. Brick slop molding only
pressing (no presses)

6. Drying

metal travs from
RIle work.~hopl

2 people pressing
250 bricks/day

re?lace with presses
i:1 stages

!., people with
changed workflow
pressing 1500/day;
incentive pay

a. Slop molded
bricks

b. Pressed

One shed, open
sided, drying for
8 days;
ove rf 10''''; i ng
space with low
stacks

nor,e

dry 2 days flat,
1 day erect i:-I
2 ~heds '..;ith low
walls

stacking 2:)

to roof

All recommended
stacking arrange­
ment to save
space

use cart to transport
new concrete floor
to ease material
handling, pressed
bri~ks direct to
kiln for loading
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Table 8: A Summarv of the Chan~es in the Brickyard Production Technologies (cont.)

Ste, in Process

8. Firing bricks

9. Loadi'1g anc
u;1loadi'1g kiln

Old Technologv

field clamp with
30,000 bricks,
20~~ wastage

Changes in Place,
November 85

new kiln fired
like a ~ield clamp
with 80,000 bricks

ex~eriT.e~ti~g wit~

ne\·, whee I ba rrows

Planned changes

kil~ properly fired
12 cycles per year
6i~ was tage

ur.loadi:1l2; ·....hile
firing kiln at
far end

10. kiln opecation did not e·.-,-st
(firing effi-
ciency)

no stoking holes
in chimneys
(construction
error)

chimneys to be
corrected and
stoking fires
L:sed

11. grading and
sorting
fired bricks

12. testing

over and unc.er­
firing from
field clamps

GOB Minerals
Testing Service
40 kms away

no changes
(underfired bricks
refired)

on sitE experi­
mentation ended
with accident

misfirings should
be greatly reduced
by new kiln

no plans

1The ~ural Industries Innovation Center (RIIC) in Kanye fabricated new metal
trays. RIIC is implementing ATI's Ani~a: Driven Pump Project.

Source: Project Plan, interviews with SRDA and MhT Brickyard staff, and ATI PO for
East Africa, Nov~mber 1985.
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Three aspects of the technological changes introduced by the AIl

project require further comment, as they indicate how ceviations

from Project Plans arise as a result of changes initiated in the

early phases. These are: (1) the experimentation with raw material

mixes, (2) the substitution of the planned lTDG-type brick press by an

apparently better model, and (3) the innovations in the kiln desig~

operations. As often happens, a small investment leads to unforeseen

problems and unexpected opportunities for productivity and quality

improvements.

Bv chance, the Project ~anager's wife was a qua~ified ceramics

expert and AIl took advantage of this to build a simple laboratory

facility adjacent to their residence. Her experiments led to the

removal of ash from the clay mixture which eliminated the need to

purchase of machinery to process the ash into a finer mixture. The

discovery and testing of Qwa Qwa clay with superior propertie c led to

immedia:e improvements in the slop molded br~cks,and potentially

significant improvements in pressed bricks possibly made 100 percent

from the clay.

After the project began, AIl recommended the substitution of the

Belgian made Iersatam Brick Press for the proposed lTDG model. It

costs half as much and doubles the output. The funds intended for coal

preparation machinery were then allocated to purchasing two brick

presses. As it turns out from the Evaluation Team's findings (see

Commercial analysis below), it may be necessary to purchase four such
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presses (two additional) in order to fill two thirds of the kiln's

mOllthly capacity. Effective utilization of the presses, however, ~ill

require redesign of the materials handling, and perhaps introduction of

piece work incentives, as outlined by ATI's Eastern Africa Project

Officer, a kiln expert, on a visit to the brickyard November 1985. 10

The c~aracteristics of pressed bricks permits the~ to be stacked

i~~ediately from the press or Lo be moved directly to the kiln. As a

result, less drying area is required. Carting the bricks awa, froQ t~e

prrss can be improved with specially designed carts rolling on a

concrete shed floor. In other words, one incremental technological

change leads to a series of other produr.tion flow-work place changes in

order to capture the full productivity benefits.

(4) Pro~ress to plan

The project started in July 1984 and thus in

Nov~mber 1985, it was nearly halfway through its life of 36 months,

but abo~t one year behind schedule. According to the timetable of

activities and outputs, the first phase of the project, the upgrading

of the Moshenang brickyard ~as to be completed by the last quarter of

1985. A number of physical improvements were made to the brickyard

including the construction of walls around the old drying sheds, a new

drying shed, new pits, and the installation of fencing around the

brickyard, as well as numerous technological improvements. (See Table 8.)

10Hugh Allen Memorandum to Cathy Forte, November 1, 1985.
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A central component of the improved brickyard is the construction

of a new kiln based on different operating principles. According to

SRDA management, the construction of the kiln should take six weeks.

but took six months. As a consequence, the kiln--to have been

completed by December 1984, was just completing its f~rst firing at t~e

time of the Evaluation Team's visit in November 1985.

There are a number of reasons for the delay: th~ design of the

kiln was not constructed on schedule, blasting to remove rocks caused

damage to nearby buildings, subsequently requiring repairs. The kiln

was over-designed with excessive number of Quttresses and to massive a

roof structure (according to ATI technical expertise). The

construction force, drawn from the brickyard laborers was "slow and

unp~oductive" according to SRDA m2n?ge~ent.

An unrealistic project design also slowed progress. The Project

Plan assumed a production level from technological changes which would

be near theoretical production output. For example, the plan estimated

output of the brick presses close to the 3 LOO-brick per day capacit;.

rather than the 400-brick output presently being achieved.

Objectives set in the Project Plan were based on erroneous

information of present brickyard production. Although output at he

brickyard was estimated at 4,000 bricks daily in the Project Plan,
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actual production is estimated by the foreman at about 2,000 bricks.

The Evaluation Team is not aware of a significant decline in production

which would explain the discrepancy. Consequently, the project target

of doubling capacity to 8,000 daily output is actually a goal of

quadrupling production output to 168,000 bricks per month. This was

unrealistic and not technically possible based on the capacity of t~e

kiln, according to ATl technical expertise. Furthermore, to reach the

reviseo target plan of 120,000 bricks per mo~thll ~ill require the

staff ~o work seven days a week to support the continuously firing

kiln. This revised target of 120,000 bricks per month equates to a

daily production output of 5,700, based on a 21-day work month.

A number of constraints still must be overcome for the project to

meet its revised target. These include lack of managerial talent to

oversee operations, lack of technically qualified staff to efficiently

utilize existing technology, and low labor productivity. Unless these

three constraints are removed, the project is likely to not progress

according to the Project Plan.

The second phase of the project, to open a new brickyard, has not

started due to delays in the first phase as well as a problem that

developed over poor quality clay at the intended location of the second

brickyard. The project 10 will have to investigate further for

a suitable site.

llIbid.
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A member of ATI's Evaluation and Technology Development Group

visited the ?roject in July 1985, and he noted that ma~y of the

problems and delays in progress are due to poor management and the

absence of a technical advisor. The Evaluation Team found the

situa~ion little changed during its visit in November 1985.

(5) COITu11ercial viabilit'.;

to be viable:

Three e lernen ts ne ed to be pre se:" t f O~ the br ick:;c.~C

(1) There must be demand for the quality bricks proc~cec

by the brickyard, (2) the brickyard needs to be able to meet this

demand; and, (3) the brickyard must make the bricks at a competitive

price.

In prepar~tion for the Project Plan, a former staff member of SRDA

examined the local market for bricks and estiQated that a potential

market "of at least 10 million bricks over the next severai years"

exists for the Moshenang Brickyard. 12 The Moshenang Brickyard can

produce 1.44 million bricks per year at full capacity. Assuming the

second brickyard :1as the same capacity, these two brick'lards would

produce 2.88 million bricks per year. If "several years" in the

analysis is inLerpretea to mean thr~e to four years, then the two

brickyards would meet all the demand.

A number of major assumptions stated in the summary of the

12 proj p-ct Plan, Appe~dix 5.
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market surveys are questionable, e.g. self-housing starts wiLl purchase

bricks instead of the common practice of owner-builder making their

own, the price of bricks will remain competitive with concrete blocks,

government-sponsored low and middle income hou3ing starts will purchase

bricks. Overall, the demand for high quality bricks around the

~oshenang area is substantial. A~chough the Moshenang Brickyard sells

all the bricks it presently produces, the volume is not great. If

production is quadrupled, according to project's planned targets, ~i~~

the brickyard be able to sell all the bricks produced? will the

management have someone to focus on marketing? ~nat will be the effect

of the reported plans 13 to establish a new brickyard in proximity to

Moshenang which will produce five million bricks per year? Will

Moshenang still be able to sell its bricks?

One issue which the Evaluation Team examined in greater detail is

the profitability of the brickyard, considering its present costs of

production and likely future output (see Annex 4). Detailed analy~~~

was undertaken on the current cost of production which estimates that

the brickyard just about breaks even, having only a illonthly profit of

16 pula (approximately $7) (see Annex Table 4-1). This marginal profit

coincides ~ith the marginal profit noted in the financial statement for

the brickyard prepared by SRDA's accounting consultant.

With increased output, use of two high pressure presses, the sale

13Interviews with BTC and Ministry of Local Government Mineral
Resources experts.
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of the bricks at 80 pula/l,OOO, and production at 100 percent capacity,

the brickyard makes a profit of 19 percent of sales, or 1,421 pula per

month. The brickyard breaks even at capacity utilization (see

Annex 4, Table 4-2). This high level of production, relative to post

performance will require substantial management changes at the

brickyard.

(6) ImDoct on target DODulation

The project was intended to have three impacts:

(1) provide low income housing maLerials, (2) increase local value

added of P70,000, and (3) produce foreign exchange savings to exceec

P 90,000 per year.

At the time of the evaluation, the project had just produced its

first load of high quality bricks. A price had not been established

for the bricks. The bricks would go into government-supported low

income housing only if the price was competitive with concrete.

Considering the cost of production, it is likely that the brickyard

will need to sell the bricks above the present P 60 per 1000, a price

which competes favorably with concrete bricks for construction.

Using the Evaluation Team's estimated production cost and sales

volume of total sales from both the 5.mproved Mosheneng and new

brickyards would not exceed 35,000 pula annually. Thus the value added

is less than half of the originally estimated project benefit of
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P 70,000 and the projected foreign exchange savings would not be

realized.

b. Local lime oroduction, proiect no. 84-680

Local Lime Production is the second project with SRDA as

the 10, production and with the ~~T carrying out the productive

activity. Table 5 summarizes the project.

(1) Proiect ouroose

The project purpose is to create a lime producing

sector in Botswana using three steps. First to create one lime yard,

then provide technical, financial and marketing assistance to establish

other lime yards, as well as to create lime products which would stir

greater demand for lime production activities.

(2) Description of organizations implementing the

productive activitv

SRDA/~T has recently stopped producing lime at its

lime yard near Moshenang, which was the only source of quicklime and

hydrated lime in the country.14 The lime was third rate, and produced

from a kiln with a two ton per day capacity.

14project Plan. pg. 6.
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Technical expertise for the ATI project has largely consisted of

the SRDA Technical Advisor's reference to books on lime kiln

construction. is Additional assistance has been received from a eNIDO

Technical Expert who suggested using stones for the kiln lining.

(3) Description of technologies used In the Local L:~e

Project

The project desigl1 includes both ":Jare" and so:::"

technologies. Six basic steps are involved in the planned lime

production at Segeng:

o Collecting limpstone by villagers using haskets, donkey

carts, bicycles, etc.;

o Crushing limestone in a ball mill;

o Charging the kiln by hoisting the limestone with a pulley

system located on an adjacent tower with a wal~way to the

kiln chimney opening;

o Burning the limestone in the coal fired kiln;

.0 Slaking the lime in a water tight basin; and

lSDiscussions with Mr. Boehmer.
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o Screening and bagging the lime.

The major hard technology of the ATl project is a new design vf a

lime kiln which is expected to double the capacity of the existing

kiln at Mosheneng. Technology changes in the design include an

increased diameter which theoreticallv doubles the kiln's out?ut, a~c a

simple pulley system to raise lime stone into the kiln, due to the fla:

terrain at the project site. 16

As the kiln was being constructed, other changes were made rath2r

arbitrarily, e.g., increasing the height, lining the inside of the kil~

with stones instead of firebricks, and erecting a large

tower-storehouse to provide a structure for raising ground level to the

top of the kiln. The design of the kiln and lime yard had not been

established prior to construction, and it was altered as SRDA's

Technical Advisor obtained new information and advice.

"Soft technologies" in this project are:

o The development of a package of services to be offered to

individuals to start lime yards; and

o The institutional development of SRDA in the process to

"disseminate technologies and production processes used in

16The existing kiln is built into a hill, providing a natural
ramp for loading the kiln.
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the manufacturing of lime and lime-based products so that

small-scale lime industries ... can be established.

(4) Progress ~0 olan

The project was approved in Februarv 1985. Bv

December 1985, the project was to have prepared the Sege~g lime yar~

site, constructed an office/store room, constructed two kilns and a

slak:ng platform. Bv November 1985, all of this has been acco~Dlis~ec

except only one kiln was constructed. The secone phase of developi~g

limestone products is to start in 1986, and the third phase of

disseminating the production technologies to other sites is scheduled

for the last two quarters of the project in 1987.

(5) Cummercial viabilitv

The ATI Project Officer undertook a commercial

analysis of the existing lime yard, projections for the new lime yard,

and the cost of replicating the project at another site under two

different scenarios. Detailed calculations were made for cost of

production, variable and fix2d costs, gross margin, break even pOl~t l~

production units, and as a percentage of capacity. The enterprises

financial rate of return, and net present value were also estimated.

The Evaluation Team did not recalculate these analyses, but

examined the major assumptions. A major assumpt~on is that the lime
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production technology is set and ready for replication. MHT operated a

kiln built into a hill, the neN kiln will require a substantial c~a~ge

in work organization to hoist the limestone on the pulley system. ~he

kiln has been located and built without first drilling a water well at

the remote site 17 , which as of November 1985, still did not have a;,.

access road. The cOrI'JTIercial analvsis did not consider tt--,ese :acto:-s

adequately, if at all, t~ough anyone mav effect cost of prcd~c:io~ ~~d

economic sustainability.l°

Underlying these concerns is a basic question about the tec~nical

operdtion of t~e kiln. The diameter and height ani lining ma~erial

have all been changed from previous designs, yet SRDA manage~ent is ~ot

skilled in lire.:' p10duction, and MHT technical management is missing

altogether. The firing performance and organization for conti~uous

production are untested. The project plan notes "the 10'.1 break even

point and high profitability projected at conS2r,rative levels of

production for Segeng ir.dicate that the risk of proj ect failure is 10'..,7"

yet there are no conditions placed on the statement, ret:0cting a

commercial analysis based on the ideal situation, with inadequate

consideracion of contingencies.

An assumption which directly concerns the replicability of this

l7However, a spring and abandoned basehole are several hundred
yards away.

18Expense for labor and management in charging the kiln, expense
of hauling water, if necessary, expense of transport over unimproved
track or road inthe desert.
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type of project is that "finance and technical knowhow are available

to potential lime yard operators to help them get started." At the

saille ti~e, one of the project's objectives is to provide suc~ a

package, including finance and technology to p0tential lime yard

operators. wny the~ is a component of tne project, listed as an

asslli~ed condition?

Other questions effecting the commercial vic.bility remain ·..lith

the eva~uation team, if the ~oshenang lime yard ~as ~reaking eve~ at

half capacity. why do~ it close? I: the de~and is great for all grades

of li=e including low quality, ~hv was it o?erating at half capacity?

(6) I~Dact on Target PODuLation

It is to early in the project's history to note

actual impact on the targeted population, or to evaluate the expected

impact on the basi~ of performance. The project's planned impact::s are

job creation: 33 full-time, 44 part-time positions; capital formation

in the range of P 26,000 to P48,000 annually, and foreign exchange

savi~gs of ahout P 163,000.

3. Analvsis ano conclusion on SRDA and its ATI projects

The conclusions on both ATI projects are discussed together

since the same implementing organization manages the Brickyard and Lime

Kiln projects.
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a. Source of ideas

Ideas for these projects carne from SRDA. The conce?t

was developed into projects after the Project Officer had identified

SRDA as a:: ir.~titutiO:1 which "had a proven track record".19

The lime kiln project was the second projecL AIl developed with

S?-D.':'. ~:;.e pro~ect was developed at: the request of SRDA as the

Association wanted to relocate its kiln operations to a site with good

Guality limestone in order to produce a quality product.

b. CaDab i 1 i ties of SRDA and MHI staff

The capability of SRDA to implement both the brick and

lime kiln projects is presently very limited. It has neither the

management capability to direct operations nor the technical expertise

on board to ove,see the implementation of new technologies. The

technical manager for the brickyard, an Indian National Mr. Raj

Shrestha, is not currently with the project due to a serious accident

in January 1985. Although there were hopes he would return rr-uch

sooner, it is anticipated he will return to the project in January

1986. Significant delays have occurred due to his a~sence. The

individual in charge of the brickyard presently has no prior experience

with bricks, but is an expatriate electrical engineer with experience

19Discussion with AIl Project Officer, Cathy Fort.
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in a mining company.

without on-the-site technical assistance, the projects are bound

to make start-up errors and miscalculations. There is a marked

tendency on the part of SRDA staff to scale designs up, e.g., building

capacity far beyond what is planned. The Evaluation Team relied o~

opinions of local experts at BTC and the visiting u~IDO Chief 01

Construction and Construction Materials. No one predicted failure.

~or was there any confidence that the project would proceed as

ambitiously as the FEF Technical Advisor at SRDA has now planned.

The Evaluation Team believes that SRDA staff lacks the technical

expertise to successfully implement the two projects and SRDA

Management has been negligent to allow the projects to proceed without

qualified technical guidance.

SRDA Management lacks a keen business sense. For example, SRDA

has applieJ for a brick manufacturing license, but an official at the

Ministry of Natural Resources indicated that he did not believe that

SRDA had applied for an exploration permit on the clay sites in

Labotse. As the clay site identified for the project proved to be

unsuitable, SRDA/MHT might well have grabbed the opportunity to use the

rich clay site at Labotse. The site is reported to be rich and

extensive,20 but not securing this clay site allows other potential

brick manufacturers access to it. This is a very real possibility as

_____ , Botswana Development Corporation.
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Botswana Development Corporation (BDC) is actively searching for a

partner to explore these clay fields. Failure to move quickly when a

"window of opportunity" such as this opens up may speak as well to

SRDA's overall management orientation, which has various unprofitable

enterprises (See Chapter IIBlb).

Managerial capability is also lacking in financial matters. All

offered technical assistance to the project to establish better

financial records and procedures. It was during the AIl Business

Development Specialist's examination, that the misallocation of funds

bet~een accounts was discovered. As a result, AIl i~~ediately cut off

funds to the project until the books are put in order.

The Evaluation Team found the newly retained consultant to be

qualified, experienced and capable of establishing a financial system

which should meet the data needs of managing the brickyard as well

as the financial reporting to ATI, provided there is a serious

commitment by the management to use the system and run the activities

on a financially remunerative basis.

c. CO~Ditment to the ATI Project

SRDA receives over half of their funds from one secure

source, the FEF, and reportedly the Technical Advisor has full

discretion over their disbursement. 2l Thus SRDA has access to

2lConversation with FEF Technical Advisor at SRDA.
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sufficient funds and is financially supporting the projects, even while

the ATI funding has been suspended.

Staff time allocated to the project raises questions about

commitment. The FEF Technical Advisor indicated that he devotes about

10 oercent of his time, and the absent Indian Technical expert

reportedly devoted about 15 percent of his time before his accident.

The ATI Project Officer questioned their low estimate for the latter's

contribution, because the levels of effort are too low for an

u~dertaking requiring a great deal of management and technical

guidanc~.

SRDA is willing to sustain the ATl projects by drawing o~ FEF

resources, but the Evaluation Team saw li.ttle to indicate the necessary

commitment to make the brickyard and lime kiln projects co~nercially

viable and economically sustainable. Furthermore, SRDA has a history

of implementing projects, with welfare and political objectives

foremost, and thus routinely subsidizes project activities to achieve

those objectives.

d. Risk

The project to improve the brickyard has risks

associated with the marketability of the bricks (see following

section). The lime kiln project is a promising but risky venture. If

the kiln can produce high quality lime, then it should be profitable if
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three areas of uncertainty are resolved: limestone collection,

transport, and water supply. Transport and water supply uncertainties

were raised in the Evaluation Team's assessment of commercial viability

(Chapter ll82c(S)). As for limestone collection, the project relies on

villagers collecting surface stones and transporting it to the kiln.

The Team has no evidence that this process will be sustained in the

long term, although several piles of stoLes had already been collected

by locals in anticipation of the kiln's operations. The doubled out?ut

of the kiln, i.e., four tons per day, suggests that other means of

:imestone supply will have to be used, if th~ limeyard runs near its

capacity.

For ATl, the brick and lime kiln projects have become more risky

because of the management deficiencies within SRDA and the lack of

technical advisers. The challenge remains to obtain qualified staff to

manage and provide technical assistance to the project.

e. Marketabilitv

The demand for high quality bricks is strong in

Botswana, which now has to import from South Africa. The questions

are: Will SRDA be able to supply sufficient bricks to meet the market,

will others capture the local market by first exploiting the Labotse

clay yard? Can Moshenang Brickyard produce a brick profitably?

General contractors order bricks in bulk and want an assured and

reliable supplier to fill their orders.
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There is a good chance that a significant proportion of the markeL

could be captured within a few years by a large brick manufacturer

locat~d at nearby Labotse. Financial analysis of the brickyard

operations indicate that a profit is possible, but only if there is

much improved management resulting in (1) a significant change in labo~

productivity, (2) financial control with a profit orientation, a~d (?)

development of a marketing strategy.

The Local Lime Project is sited in an area of quality limestone

which should produce a saleable lime. The level and quality of

production depends on the kiln's actual operation, which was untested

as of November 1985. The demand for lime products in the past was

reportedly strong. Although cement competes as a construction

material, price relative to lime was not assessed. SRDA hopes to use

some of the lime in its own small Portalana cement factory.

SRDA/MHT will need to adjust to changing market conditions. The

lack of a marketing strategy for product sales and the comment by SRDA

management that one is not needed, raises doubts that SP~A will be able

to adjust its price and sales efforts to run financially viable

concerns.

f.. Information flo~

The SRDA management was receptive to suggestions in
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operating the kiln offered by ATI's East Africa Project Officer on a

visit to the brickyard in November 85. The ability of SRDA to

implement suggestions on the organization of work production units,

incentive payor other management tools to increase labor productivity

is yet to be proven.

It is too early in the lime project to assess the information

flows and other potential linkages between concerned organizations.

Replicability of the limeyard in other areas is promising, provided

quality lime deposits can be located and acces~ed easily. The team

received conflicting information regarding the quality of a study

carried out on the existing lime site.

4. Rural Industries Promotions/Rural Industries Innovction

Center: Description and findings

The second ATI project evaluated in Botswana--the Animal

Driven Pump (ADP)--falls under the category of farm equipment. The

project is described in Table 9. Because it was start~j before the ATI

Cooperative Agreement was amended to include this category in December

1984, it was initially approved as a "unique and special opportunity"

project. The implementing organization is Rural Industries

Promotions/Rural Industries Innovation Center (RIPjRIIC) which acts

both as the 10 and producer of the technology.

Because RIIC's experience with sorghum dehullers provides some
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Table 9: Animal Driven Pump Project Summarv

Region: Africa

Country:
Location of Project:
Name of Project:
Implementing Organization (10):
Productive Activity:
Starting Date of Project:
~urnber of Months Elapsed

~t Time of Evaluatio~:

Scheduled End of Project Date:
Total Funding:

Purpose of Project:

Description of Technologies:

Strengthening Grants to 10:

Expended thru September 30, 1985:

Project No.: 84-02

Botswana
Kanye
Animal 0riven Pumps
Rural Industries Promotions (RIP)
Rural Industries Innovation Cente~

October 1, 1983

25 Months
September 30, 1986
$108,000

To lower the cost of providirg ~ate~

to rural families in Botswana
through the use of animal-drive~

pumps.

The project will install simple,
locally designed animal driven
pumps, consisting of a gear-box with
metal sprockets powered by donkeys
or mules, that can run either a
shallow lift centrifugal pump or a
high lift pump.

None

afrtab.wp/ati-eva1 1-10-86 e1r page 8



informative parallels to the ADP project, the team comments on this

Rfter first describing our findings on the ADP. wnile ATI has hac no

input to the sorghum dehuller experience in Botswana, it is promoting

a sCaled-down version of the agro-processing technology in at least one

other African country.

a. Eistorv and funding of the i~Dlem~nting or£cnization

The RIP is a q~asi public body generally under the

Ministrv of Commerce and Industry. ATI has contracted with RIP to

establish a program at its subsidiary, the RIle, to test and

disseminate animal driven pumping systems.

The RIP is a not-for-profit company with the Board appointed by

the Minister for Commerce and Industry. According to the Managing

Director, RIP operates on a day-to-day basis like a private company.

RIP has two subsidiaries, RIIC and the Pioneer Rural Industries Centre

(PRICE). RIIC has no legal existence except through RIP. RIP

he,idquarters are in the Capital, Gaborone, and RIIC is located about

140 km away in the Southern District headquarters of Kanye. PRICE

operates in Palapye and is involved in disseminating technologies

developed by RIIC in the Northern part of the country, and in providing

extension services.

The Managing Director of RIP is located in Gaborone. He is a

prominent member of a network of Directors in Botswana, sitting on some
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28 different Boards. The Evaluation Team found him to be a valuable

informant, not only on the ADP Project, but the general situation in

technology development and transfer in his homeland. The RIP Director

sits on the Board of the BTC whose managing director reciprocates as a

board member of RIP. The BTC is described in more detail in Chapter

IIC. BTC is often contrasted with the RIIC in its concern with

coordi,1ating the software of technology, while RITC is intended to be

the hardware development institution in Botswana. 22

The ATI African Regional Manager first heard about RIIC in

a familiarization visit to Botswana in 1981. At that time, the

Institute suffered from management shortcomings, and the pressure to

find new sources of support with the decline in the FEF funding. The

ATI Regional Manager chose not to work with RIIC as a potential

implementing organization until 1983 after a return trip introduced her

to new personnel both in RIP and RIIC. Toe contract for the ADP was

signed in October 1983.

RIP's annual budget is around P fOO,OOO, of which 80 percent goes

to RIIC. RIIC was set up in i974, and received funding from the

Frederick Ebert Foundation (FEF) of West Germany until 1984.

Thereafter, the GOB contribution to RIlC's support increased

substantially. Meanwhile, RIIC augmented its gradually decreasing FEF

support through other donor contributions, ~r,d profits from commercial

activities, e.g., woodworking, renting conference facilities, sorghum

22 Carr , 1985; Aarsse, 1985.
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milling, and manufacture of sorghum dehullers.

According to RIP's Managing Director, RIIC had lost its local staff

by January 1982. The appointment of a local citizen-- ~ Bots~ana

General Manager at that time was the beginning of the transition pe~ioc

away from heavy dependence on FEF for funding and toward rebu:lding

RIIC. According to a RIIC Project Me~orand~~, ~inor contribu:ions f~o:-

GOB started with P 170,000 in 1982-83, P 210,000 in 1983-84 and P

600,000 in 1984-85. According to the Director, the GOB has alloca:ed P

4.7 million through 1990/91 to RIP. This rapid increase was in p~rt

because of RIIC's success in deJe10ping and disseminating the sorgh~T.

dehuller.

b. Management and overview of current activities

The current activities of RIIC are diverse, yet in some

ways reinforcing. For instance, RIIC operates a sorghum dehuller and

hammer mill processing unit for profit. The dehu11er was developed in

its R&D section and manufactured in its production workshop. The RIlC

is actively involved in R&D and is testing three alternative power

sources for water lifting:

o The animal dra~~ pump;

o The RIlC windmill; and
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o The biogas driven diesel engine pump.

Fu~thermore, an array of photovoltaic cells has been installed on

site, but is no longer being operated or tested. None o~ these

technologies has taken off, though considerable effort has gone into

the windmill technology.23

Management at RIIC is along project matrix lines. RIIC is

organized into three sections: Research and Development under the

Technical Hanager, Commercial under the Financial Officer, and

Extension. RIlC is organized as sho'",rn in Figure I, with a village

artisan program training local people in such activities as tanneries,

blacksmithing, under-the-t,ee woodworking, construction and operation

of baking ov~ns, etc.

Each of the commercial activities has a manager, and the design

and workshops in R&D have managers. Specific projects have man~ger5,

such as the ADP project manager who is also the current workshoD

manager. Three members of this ma~agement team are local Botswana and

the rest are expatriates, including two supplied under the Rural Sector

Grant of USAID.

c. R2sources committed to AT! project

23Note that RIle is not developing the actual pumping mechanism,
but working on the power source and transmissicn of power to the ~ump.

The ADP hardware is the above ground power transmission system.
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The ATI Project Plan provides for ATI funding to RIIC

through RIP of $108,000, commencing October 1, 1983 and covering

three years. As of October 1985, RIle proposed a two vear extension of
./

the project in order to complete production of 16 machines to the

specifications of the new prototy~e. Because of the government

support to RIIC, ATI's contributions enable RIlC to reserve GOB fc~cs

for ocher purposes. Table 10 describes the level of fu~cing and

sources for the last three fiscal years. In the first year of the

ADP development, ATI was not yet a donor. The initicl prototype was

developed using funds from GOB. fEf, and the Bots~ana Christian

Council. In the past two years the only contribution other than AT~'s

P 44,156 in 1983/84 and P 58,061 in 1984-85 was P 5357 from the

Bots~ana Renewable Energies Proj ec t in the third year. ADP

expenditures (see Table 11' average around 10 percent of the total R&D

expenditures over the three years, and the R&D budget is the main share

of the total RIIC expenditures.

The human resources committed to the Ail pr0ject have been the

most problematic. RIIC has a significant turnover in expatriate

personnel and this has led to a lack of continuity in the ADP

development. Table 12 lists the changes in RllC staff with the effect

on the project noted. This issue is discussed in ~he following

~€ctions and conclusions.

5. Description and findin~s of RIPfRIIC projects
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Table 10: RIle FundiDg and Sources
(US$)

a) Period: January 7, 1982 to June 30, 1983

Donor Total Funding R&D Bud£:et ADP Budget

GOB 74,243 14,005 3,000

F~~ 75,564 49,131 3,000..
~.

IDKC 11,118 11,118 0

l'SAlD 69,055 69,055 0

BTC 19,030 19,03) 0

OTEEKS 80.373 80.373 2,300a

TOTAL 329,383 242,712 8,300

Ext e ;: 5 i. 0 :-: Be: C. ;: -:, :

18,137

o

o

o

'1

44,570

b) Period: January 7, 1983 to June 30, 1984

Donor Total Funding R&D Budget ADP Budget Extension Budget

ATI 44,156 44,156 44,156 0

BREAD 94,876 94,876 0 0
FO:<. \oiORLD

BRET 17,000 17,000 0 0

FEF 8,250 0 0 8,250

GOB 374,436 121,543 0 39,347

lDRe 10,351 10,351 0 0

USAID 0 0 0 0

OTHER 5,573 5,573 0 0

TOTAL 554,642 293,499' 44,156 47,597
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Table 10: RIIC Funding and Sources (cont.)
(US$)

c) Period: January 7, 1984 to June 30, 1985

Donor Total Funding R&D Budget ADP Budget Extension B'.ldE? ::

ATl 58,061 58,061 58,061 0

BREAD 9,948 9,948 0 0
fOR ~,'O?,:"~

BREI 5,357 5,357 5,357 C

fEF 0 0 0 0

GOB 788,626 445,882 0 104,220

lDRC 110,869 102,269 0 q ,600

OT~E?, 13!.:..802 134,802 0 0----

TOTAL 1,107,663 654,050 63,41.8 112,820
====

d) Period: J 2.:1uar:' 7, 1985 to June 30, 1986

Donor Total funding R&D Budget ADP Budget Extension Bud£e:

ATl 20,470 20,471 20,471 0

lDRC 36,010° 26,810 0 9,200

GOB 343,551b 257,729 0 85,822

lDRC 9,819 9,819 0 0

OTHE?, 111.535 111,535 0 0

TOir.. L 521.385 426,364 20,[,.71 92,022
=-....._==

aChurch group that paid for prototype; Bot-Christian Council

bFunding as per signed project contracts money or part of not received
in full.
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Table 11: RIIC Expenditures on ADP
(US$)

a) Period: January 7, 1982 to June 30, 1983

Rl1C Total R&D ADP Extension
Expenditure Expenditure Expenses Expenses OTP:::~

Capital 100,678 100,578 0 0 0

Recurrent 432,176 328,013 21,575 43,87t...

Incirect 0 __0_ 0 0 1: t' C'(l c:~

TOTAL 532,854 428,691 21,575 43,87L. 15,OOOC.::
==== ===== ====== ====-==

b) Period: January 7, 1983 to June 30, 1984

P.I Ie Total R&D ADP [x::E:ns:'on
Expenditure Expenditure Expense~ Exoenses OT:-:::-?

Capital 125,492 125,492 0 900c 0

Recurrent. 302,572 292,721 54,738 42,639 0

Indirect 0 0 0 0 16.000bc

TOTAL 428,064 418,213 5/-1-,738 43,539 16 OOObe,
====

c) Period: January 7, 1984 to June 30, 1985

RIIC Total R&D ADP Extens::'o:,:
Expenditure Expenditure Expenses Exoenses QTP~?_

Capital 286,583 286,583 0 0 0

Recurrent 370,309 348,685 56,158 54,254 a

Indirect 0 a a 18.000D 18.0Gl)b

TOTAL 656,892 635,268 56,158 72,254 18,OOOb
===== =======

aDifficult to itemize. All R&D expenditures are written off at the end of the
financial year.

bEstimates.

CA~~ fixed assets purchased are for R&D only.
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Table 12: RIlC Staff Changes S.ince Start of ATl Project

1. ADP Project Manager

Eise De Vries
Einar Anderson
Phillip Motshoge
Bernard Q'Dor"nell
\,oarren .} ones

~ork~hoD Production Team Leader

Petrus Mokgalo Toma~e

3. Design Engineer

Eise De Vries
Paul Elkington
Arthur Swain
Fred Pelotona

4. Installation SUDervisor

Alfred Thapa
Hermann Hoffman

\-,'orkshoD Manager

Eise De Vries/Jan Von Uder
Farhang Nekakhtar

6. Technical Director

Ken Allen
Jchn Bruta

Pre July 1983
July 1983 to March 1984
March 1984 to DeceITber 198~

December 1984 to March 1985
March 1985 to present a

February 1984 to present

Pre July 1983 to March 1984
May 1984 to presentb

May 1985 to June 1985
May 1985 to present

February 1984 to July 1985
August 1985 to present

Pre July 1983 to March 1984
March 1984 to present

July 1982 to July 1984
July 1984 to present

aN.B. recuperating from Hepatitis June 1985 to November 1985.

b N. B. in U.K. recuperating from accident October 198~ to Mar~h 1985.

afrtabii.wp/ati-eval 1-8-86 rnc page 4



a. The Animal-Driven Pump. Project No. 84-02

(1) Project purpose

The project purpose is to introduce the

animal-driven pump (ADP) as an alternative water supply power source in

order to lower the cost of supplying water to low income fa~ilies i~

the rural areas of Botswana. The objective is to enhance economic

growth in rural areas.

The project also aims to foster the development of a

co~~ercially-viable organization which can manufacture the ADP. This

objective is to be realized by providing ADPs to 36 communities over

three years.

(2) Description of the ADP Droject actors and

intermediaries

RIIC has designed and developed the ADP, and by

June 1985 had manufactured six pump transmissions according to the

original prototJ~e. In November 1985, manufacture of a new design

prototype, and laboratory and field site tests were in process. RIIC

plans to transfer the manufacturing to local machine shops on a

£pecific order basis, following the experience with the sorghum

dehuller development. After a sUl~ey of Botswana machine shops by a

Senior Production Engineer working on contract with BTC at RIIC, two
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machine shops were engaged to manufacture the dehuller. In the

Engineer's view, there are very few shops in Botswana with the

capability to produce a precision engineering product. and those fe~

need to have careful monitoring to ensure the product's quality.

Manufacture in the machine shop at RIIC appears to be well

organized with good plant layout and st :k handling. Jigs are used i~

productioI" with a very large jig used to fabricate the RIIC windmill

:ower. Use of jigs to machine the ADP original design were crucial to

careful assembly and appear to have been production engineered. ~nen

the dehuller was contracted out, the RIIC supplied a model, jigs, and

engineering d~awings. as well as technical assistance and m0nitoring of

quality. Still there were reportedly some problems with one of the

firms meeting specifications. When, and if, the ADP manufacture moves

outside RIIC, this aspect will require careful attention, if the ADP's

machinery life and durability is not to be effected.

(3) The technolo~ies under the ADP project

The ATI project with RIIC involves more than

providing a machine powered by animals to supply water. The

technologies developed, transferred, and uLilized in the RIP/RllC

project are equipment, processes, and knowledge. Technology, as the

Evaluation Team defines it, is embodied in all three forms. The

equipment technoiogies are the animal drawn pump system including th'

above and below ground machinery, the animal harnesses, the maintenance
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and repair tools, spares, transport, and the testing :nstrument~. The

process technologies are prototype development, on site and field

testing, production engineering (e.g., making detail dravlings, jigs and

fixtures) and manufacture of the above ground pumping eq·liprnent.

Technological knowledge, i.e., skills and technical know-how are

manifested in the design, development and engineering of the equipmen~

and process described above, as well as :n the documents prepared unde~

the project such as operator manuals, monitoring anc evaluation repor~s

and studies to assess the potential installation site and end-user

organizations.

An operating ADP installation includes the physical hardware of

pump and transmission unit, p~pes and water storage tanks, as well as

the draft animals and handlers, pump operator, and soft technologies

such as the organization and procedures for use, and water lifting and

utilization practices. It is a sociotechnical system of machinery,

men, and animals.

The Evaluation Team visited a installed ADP system at

Gamoratswama, about 40 km from RIle (200 km Sw of Gaborone).

Arrangements had to be made in advance so that donkeys (the preferred

draft animal) could be rounded up from about 15 km away where they had

drifted off to areas when it had recently rained. The visit was

delayed until some water was run off from the storage tank, which

had been kept filled by the diesel engine normally used to power the
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mono pump24 at this site. When we arrived, the operator switched the

drive belt from the die~el to the ADP transmission while the donkeys

were hitched with new leather harness to three rotors using an

assortment of ropes and chains. The operator had not yet been able to

undergo the ADP operator's training as the user Syndicate which pays

his annual salary would not let him go. The nine donkeys, hitched

three to a rotor arm, had ra~ sores from draft work, presumably with

ina?propriate harnesses, and were underfed, ari no doubt tired from the

morning's rour-dup. The ten-minute demonstration of the pump for the

visiti~g Evaluation Team _learly showed the technical performance of

the machinery was adequate to the task of lifting water at the si~e.

The cvera:l sociotechnical system performance was not impressive.

The manufacturing program at RIle brings together many

technological processes. The Evaluation Team was fortunate to be

visiting at a time when a new prototype for the ADP was being

fabricated, and could still observe the various technologies use~ in

designing the first model, and in testing the prototype's performance.

Assembly and detail r:rawings had also been prepared for t,e new model

which gave a sense of the steps of going from (1) concept, to

(2) preliminary drawings, to (3) prototype, to (4) on-site testing, to

(5) production engineering of jigs for manufacture, to (6) installation

and operations in the field. The Evaluation Team was unable to observe

seveLal other important process technologies, such as field testing,

24Mo~0 pumps are the most cor~0n pumping equipment installed in
Batswana, mainly because they ~re less likely to clog from sandy water
thau alternatives such as centrifugal or reciprocat~ng pumps.
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and end-use moni.toring and evaluation activities, except evidence from

documents, which was sketchy, at best.

An ADP is installed into what industrial engineers call a

"soc io - technical sys tern" wi t!-, ilcd:oware performance dependent on soft

technologies. Similarly the AIl-funded ADP program for testing,

~anufac~ure, and evaluation has technical, economic, and social

components.

(4) f£Qgress to plan for the ADP project

Approved in October 1983, the ADP project was to

run for three years and manufacture and install 36 animal-driven

p~ps. This ambitious target was based on a set of assumptions, such

as the readiness of the technology, the acceptability of the

"appropriate technology for water lifting", and the capabilities of

RIle machinery designers and extension services.

The Project Plan assumed that the technology development was

essentially finalized. RIle was to complete a set of findl drawings of

the ADP as well as a service manual during the firs\: quarter of the

project (October to December 1983). As of November 1985, the design of

the pump transmission was still being de·leloped. A service manual had

been prepared on the earlier design. The pump transmission underwent a

des ign review in the Spring/Summer of 1985 and a .lew "prototypf'" is

under development.
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The project timetable phased the "assembly" of the ADP units and

installation and monitoring of the units over the three years of the

project. Six units were to be installed and monitored during the first

year, ten the second year, ten the first quarter of the third year, and

ten the second quarter of the third year. It is now the beginning of

the third year and a total of only three Pl~PS have been installed. ~o

cOIl'JTIunity now relies solely on the ADP for its water supply, although a

remote deser. installat~0n at Khawa has several inoperable diesel

engines at the borehole.

Other elements of the project are also behind schedule. The

criteria for selection of ADP recipients and the RIIC contract tormat

for the ADF were to be completed during the first quarter of the

project, but were finalized two years later. Although six pumps have

been assembled,25 only three have been installed:

o At Gamortswana, the pump has been on site since March 1985,

but is only used irregularly ,,,hen the diesel engine is out of

order. The problem with pump usage is the lack of draft

animals to pull the drive mec~anism, as well as a perceived

problem of the community to understand what is needed for the

operation of the pump;26

25project Report, August 1, 1985.

26Joyce Coange, Memo: Animal-Driven Pump Project Status on Each Site.
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a The Tlhatswe pump was installed in November 1984, but has

mechanical problems. Although e~couraged to send an

individual to RIle for training, none from Tlhatswe have been

trained. Other problems have been identified including the

lack of organiza~~on of the Tlhatswe community, lack of

support from the agricultural officers for the ADP pump. and

lack of facilities at the site; and

a In April 1985, a pump WaS installed at Khawa, a very isola~ed

site, two days travel from RIle. A number of problems re~ain

at this site, including (1) the unwillingness of draft ani~al

owners to provide their animals--and strong healthy animals

are needed for water pumping, (2) the use of the well by

outsiders--who would use their animals to pump water and pump

the lell dry, and (3) a worn animal track around the pump

which unbalances the pump's rotor arm and workloads.

A number of other sites have been identified, many with their own

set of issues to be resolved:

o The Tlanege ~yndicate ordered an ADP, but it vias r-ot

installed as the reciprocating pump needed to be changed to

mono pump and the council has not agreed to this expense;

o The Ministry of Agriculture, through the ALDEP project,

decided to purchase an ADP for the Mahalaopy Syndicate to use
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as a demonstration program for the area;

o The Matlalo syndicate is interested, as two members visited

RIlC, but their syndicate i~ not as jet organized to receive

a pump;

o The Hukuntsi Kursery, in Tsabong has interest, Dc.: ~ .~. - r

..... ~ ~ ..

the change of nursery planning officers, they presently want

a hand pump now;

o An individual near Hukuntsi is interested, but he has not

returned the required information to RIIC; and

o The Popagano Syndicate at Lehututu is interested but they

lack funds.

The project is essentially in the second quarter of its timetable,

although over two years have elapsed. A new project manager, an

American expatriate, actually looks at che project as starLing its

first year since he just recently arri~ed. A revised plall for the next

two years, submitted to the ATI Project Officer in Novembe~ 1985, is

similar to what was to have been accomplished in thp. first two years of

the project. It has the same assumptions about how quickly the new

prototype can be production engineered and pumps installed in the

field,
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(5) Commercial ~iabilitv

The commercial viability of the ADP depends on

demand. and demdnd depends on the overall requirements for water

lifting power sources. the alternatives avail~ble to fill the

requirements. and the ability to fund that reauirement. The Evaluatio~

Teaill focused on two as?ects of ~he commercial viability: the ~alke~

share for the ADP technulogy and the costs of su?plying the AD?

technology to meet requirements. The issue of whether or noe people

are willing to accept the technology. which mean~ accepting the

socio-technical system requirements to utilize it was not addressed

directly by the Evaluation Team. Time and logistical problems

foreclosed a~y sort of rapid rt'ral reconr.aissance on this impor~ant

issue. to which we return in the conclusions section (see Chapter

IIB6.

The Evaluation Team interviewed a number of informed people on the

question of the place the ADP rnirht fit into the choice of water

lifting power sources in the future. These included the Senior Water

Engineer at the Ministry of Local Government. an expatriate with long

experience in Botswana who now advises District and Tow~ councils on

the choice of technology for boreholes development and rehabilitation.

Interviews were held at the Ministry of Water Affairs with engineers

engaged ,in borehole development, and in repair and maintenance for

district L~uncils, local governments, and private syndicates. Botswana

staff at the Botswana Renewable Energy Project were interviewed, as was
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the head of the Botswana Technology Center (BTC). From these various

sources, the Evaluation Team conc:udes: While the AD? may be a great

idea in principle (e.g., eliminating tte dependellce on imported diesel

fuel, utilizing the abundant supply of draft ani~als, and the low

population density), its acceptability to the target ?opulativn is not

self-evident. Support for this conclusion is born out by the low

rate of im?lE~entation by RIIC of the existin~ AD? s~nck

For 30 years, diesel engines have been the preferred power source

for plli~ping water. Inere is some debate about maintenance

difficulties, raised especially in the ADP project plan. It may not be

a question of technical bottlenecks to maintenance as much as ability

of user groups to pay for available services. The borehole Repair

Service (BRS) of the Minister of Water Affairs has depots located

strategically arounc the country. stocked with replacement diespl

engines. The staff assert that the response time is less than two

days; however, not allowing for the down time while a user notifies the

BRS of the breakdo~~, which for remote desert sites may be two to three

weeks. The Evaluation Team sees some discrepancy in the rationale for

the ADP which cites the poor maintenance of diesels.

Operating costs comparisons favor the ADP, and RIlC's extension

officer and the ADP project manager have prepared cost figures which

emphasize the savings of ADP over diesel powered water lifting, even

allowing for feeding and veterinary services for the draft animals.

Annex 5 presents the analysis (see Table 5-1). This analysis does not,
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however, include the opportunity costs for ~sing the draft animals for

pumping water instead of plowing. which at certain times of the year

may be a significant factor in any comparison with alternative power

sources. Other more intangible factors, such as the increased

socio-cultural tensions, animal management and pump operator attitudes

are not treated in the comparison, but are clearly important factors.

lhe Evaluation Team would like to have seen in the Project Plan, a

comparison of several "appropriat:e" pumping technologies on the basis

of investment and operating cost plan. The Water Engineers speak

highly of the attractiveness of photovoltaic power sources, especially

in remote sites, but acknowledge its present impracticality because of

the high initial costs. BRET's prototype human traction pump should be

considered in this analysis as well.

The cost of production of the ADP and the selling price are also

at issue. Plans to subsidize the price of the pump in the first two

years of the ATI project were debated within ATI. The Evaluation Team

did not get into this matter, as it seems tied up with RIle's overall

strate~y for promoting its technologies. For example, the substantial

markup on the Sorghum dehuller is an attempt to support future R&D at

RIle. A substantial burdened rate for machine shop time is used in

costing the ADP manufacturing costs. The issue of recovering product

development costs in the selling margin needs to be explored in greater

detail. The Evaluation Team concentrated instead on determining the
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minimum production costs, as shown in Annex 5, Table 5-2.

The missing ingredient in this commercial analysis is a realistic

assessment of the installation and after-sales service costs for the

ADP, while this cost factor would be difficult: to estimate because of

widely varying logistical factoL~. Nevertheless, its inclusion is

desirable, as any new product should have some guarantee of after sales

service at the installation site. If the AD? proves tn be the most

acceptable technology at relatively remote desert sites, then logistics

will be a major cost factor in after-sales service.

Finally, the Evaluation Te~n proposes that any furcher commercial

analysis include a proposed 0.5 l~ pump as well as the 1.5 kw pump now

being built. The Production Engineer proposed this scaled-down pump to

serve boreholes with a low or intermittent water supply. The economics

for this installation (provided a prototype can be successfully scaled

down and developed) may well favor the ADP 'because most diesel pump

sets would pump these boreholes dry in a few minutes. Hence, choice

of smaller ADP power source, requiring less material for manufacture,

and fe~er animals to power it may well gain a market share. The

Evaluation Team is not aware of plans by RIle to pursue this line of

action.

(6) Impact on. target popu1atioQ

The project's intended impact is provision of a
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water supply system to rural populations which is more reliable

and less costly than the diesel engine powered pump. As only three of

the expected 36 ADP pumps have been installed, the impact as of

November 1985 has been minimal. Many problems have arisen at the three

sites where the pump has been installed, preventing the pumps from

successful field operation and consequently no co~~unity is depending

on the ADP for its water

A major reason for limited impact, besides the mechanical problems

with tt-e pump, is tha~ the community receiving the pump must be well

prepared and understand the requirements of the overall ADP system.

More extension work is required, a fact which has been recently

appreciated by RIIC, and it is making efforts in this direction.

b. Comparisons with the RIIC sorgQum dehuller

The experience of RIP/RIIC with the SorgLJID dehuller is

indicative of the progress and problems facing the ADP project.

RIP/RIIC is reportedly enjoying much success with the manufacturing

and dissemination of its sorghum dehuller, which is a scaled-down

version of a Canadian design. Some 50 dehullers have been produced

over the last six years and the technology has been transferred to

other countries in Africa. RIle produced ten for Swedish SIDA to be

distributed by the Ministry of Commerce and Industry in Tanzania. Some
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dehullers are being supplied to a IDRC program in Zimbabwe. 27

These last orders have been filled by the two privately o~~ed

workshops in Botswana, but neither enterp:-ise have shown any desire to

produce for inventory, or to handle marketing cirectly preferring to

leave the latter to RIlC. The dehuller costs abou~ P 2,400 to procuce

bv RIle estimates. The local manufacturers have been paid about

P 2,700 for each. RIIC has sold ten dehullers to the SIDA program for

P 3,500. The margins are 12 percent, 30 percent, respectively and 35

percent overall.

Two points are important. First, RIIC has used the Dehuller sales

as a money earner to support its R&D program. As the immediate market

is becoming saturated,28 further sales will depend on export.

Continued earnings for the machine shop at RIIC will depend on

successfully bringi",g the ADP or some other machine to market. Hence,

there should be an incentive for progress on the ADP project, but not

necessarily to expedite local manufacture of the ADP outside RIIC.

The second point is the total time that the dehuller has taken.

The R&D program began in the mid 70s. Nearly ten years elapsed before

the product was released :or local manufacture. Discussions with the

27ATI had been peripherally involved iL each of these develOpment
efforts, throu~~l consultation (Tanzania) a. a small grant (Zimbabwe).

28Marketing of the dehuller in Botswana has been successful, but
the total number required in Botswana is estimated at around 40
dehullers. Thus, continued production earnings for RIle will require
export development.
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agro-processing specialist at IDRCjNairobi, who has a long experience

with the process going on at RIIC, indicate that the time might have

been shortened if RIIC had more incentive to move on to another

experimental technology and release its money earner to the private

sector. There is a lesson here for the ambitious schedule of

production and dissemination for the ADP.

6. Analvsis and Conclusions on RIP/RIIC and the ATI Project

a. Source of the ADP oroject idea

The Animal Drawn Pump technology was developed by RIlC.

The Director of BTC claims credit for stimulating the development of

the first prototypes by RIIC. His initial studies of costs of

operation and required technical performance, while in his own view are

too crude, paved the way for the design and development effort. The

idea for a project to disseminate the technology came from discussions

between the Regional Manager and RIIC staff in early 1983, i.e., while

the Cooperative Agreement with AID was still being negotiated.

b. Caoabilitv

RIIC has the facilities and machinery to develop

prototypes and manufacture the transmission systems for the ADP. The

development and manufacture of the Sorghum dehuller may be taken as

evidence of RIIC's abil~ty to produce a commercially-viable machine and
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to market it. As the plan is to transfer manufacture ~o local machine

shops, the producing entities are ~nLended ultimately to be outside

RIIC. A study by a Britisn consultant was not optimistic about the

capability of local workshops to fabricate the ADP without some

technical assistance (providing jigs) and without special attention to

quality control. The consensus at RIIC was that none of the

prospective firms were likely to take on a successful marketing

program. RIIC would handle marketing, as it has with the sorghum

dehuller technology.

The management of projects at RIle has been weak. The technical

assistance which staffs the RIle has not been consistent, nor always

highly regarded. Too short of tours by American consultants, illness

and departures of staff, including the departure of the ADP design

engineer, have hampered a timely developlI'en .... and testing process. In

the Evaluation Team's view, there is a lack of reality in project

planning, and perhaps the management and organization of RIIC,

particularly the role of Technical Manager filled by an expatriate,

needs to be looked at more closely.

c. COIT'J11i tment

The team found a strong commitment to the ADP proje~t,

but one not yet translated into successful project efforts. This is on

three levels. First, there is a belated recognition that the design

could be improved and further tested, and a prototype was nearing
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completion in November 1985. RIIC sees the need to institute

accelerated life testing and is acquiring the testing capabilities to

do it. Secondly, the commitment to extending the technology is now

fairly strong, but based on acc~ptance of the ADP, has not been that

successful. A key informant, no longer with RIle but having kept close

contact ~ith them, and quite familiar with the dehuller experience,

emphasized tha~ it has take~ a con~inuing lobbyini effort to get RIle

to devote the necessary resources to the extension efforts. An

additional extension officer is to be hired.

Finally, the commitment to transfer the technology to local

manufacturers must be looked at closely. The EVRluation Team is

skeptical of the view that little capability existed in the ligh~

engineering sector of Botswana outside of a few European run

workshops. Par~ 0: this diver6ence of views stems from RIle's

perception that high quality produc~ion is required, and when RIIC

should "freeze" the dpsign. Experience in other regions of the

developing world argue for a continued process of local adaptation for

farm machinery once it is manufactured outside a research and

development facil~ty. Production engineering necessarily follows

prototype developmen: and testing, and in the Evaluation Tea~'s vie~,

those best able to economize on manufacture are the workshops who want

to produce it commercially. This may prove to be a significant point

of di~pute for the evaluation of ATI projects overall, and thus will

be discussed in the main report. It was noted however, that even

within RIle, there was a (healthy) dispute about which components to
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use and their source of supply in the redesigned ADP prototype.

d. Risk

There is little risk for RIle to engage in ADP research

and development because of their now substantial Government support.

Severa1 years ago, thi r was not the situation, and if the ADP had bee~

develop~d then, the lost of a potential money earner for the Institute

would have been more critical to the research program.

Risks for the P~P user groups are high. Because the p~p operates

as a socio-technical system, it requires social organization to derive

the full benefits of the technology. A question unanswered by thQ

Evaluation Team is how much of a cultural fit or misfit is involved.

As a Water Affairs Engineer indicated, many people in the villages

switched to diesel-driven boreholes in the 19505. Are there strong

enough incentives to switch from an admittedly riskj technology (the

supply of diesel fuel, downtime for engine repairs, etc.) to an

alternative with a different set of risks which are managerial, social,

and cultural adjustments.

The risk for local machinery workshcps is directly related to the

ADP's marketability.

e. Marketability
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RIIC ha~ calculated the capital and running cost

comparisons betwee~1 the ADP and the diesel driven borehole. Groups

interested in the technology are reportedly impr.essed by the overall

and annual projected avings. There is a list of "interested

syndicates". Yet the ADP has been available for several years now, and

to date three are installed. The project had proposed to have 16

manufac:ured by the end of the second year of the projec:. A total of

six had been produced as of November 1985 because of the changes

to the design and the unexpected delays in getting groups to take up

the technology.

The Evaluation Team did some independent checking on the potential

demand for the ADP. The BTC Dir~ ;tor's estimates that there are:

Boreholes Na~ionwide, 12,000, of these: Operating with Diesel Engines,

3,000; of these: Boreholes able to supply water, 6,000; therefore,

remaining potentially functional boreholes, 3,000.

Thus, there may be some 3,000 boreholes where ADPs could be

installed. However, many of the boreholes have insufficient water

recharging rates which do not warrant a diesel driven pump. In the

view of one Government engineer, there may be a need for alternatrve

water lifting devices such as ph~tovoltajcs or even human traction

pumps. The former is too expensive at present, and the latter may not

$enerate sufficient power to lift water from deep boreholes. For

remote sites where transport of diesel fuel is a factor, then such

alternativ~ t~chnologies are more 8lttractive. The willingness of
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groups with borehole rights to organize themselves to provide draft

power for the ADP pump is uncertain. It seems surprising that two

years into the project, this issue has not been satisfactorily

assessed.

f. Information flows

The technology development and transfer process is

t~o-way. Feedback is essential to the process. The ADP project has

been hampered by a lack of continuity in the project team staffing.

(See Table 13.) Furthermore, we question the advisability of locating

the first real test of the technology under the ATI project at such a

remote site in the Kalahari desert. Communications with the site are

essential during a prototype testing process and the remoteness clearly

was a hindrance.

7. Thusana Lefatshen~: Description and findin~s

The fourth and final project in Botswana examined by the

African Evaluation Team is the Grapple Processing project, no 85-0001.

Table 13 surnmarizes the pro; ects funding. timing, and purpose.

a. History and fu~ding

Thusano Lefatsheng (T-L) Terre Aide Botswana, is 8

private, nonprofit org~~nization interested in developing local natural
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Region: Africa

Table 13: Grapple l'rocessing Project Summary

Project No.: 8S-0001

Country:
Locntion of Project:
~ame of Project:
Implementing Organization (10):
Proruc t i "e Ac t .vi ty:
S~arting Date of Proj~ct:

~~u...Tber of Honths ElapsEd
at Tir..e of Evaluation:

Scheduled End of Projt~t Date:
Total ~unding:

Purpose of Project:

Description of Technolcgies:

Strengthening Grants to 10:

Expended thru September 30, 1985:

Botswana
Gaborone
Grapple Processing
Thusano Lefatsheng
Same as 10
April 1, 1985

7 Honths
March 31, 1988
$37,000

To de~onstrate co~~ercial

opportunities i~ ~i~d and cultivated
plant processing by establisning a
profitable enterprise ~hich produces
high quality grapple products for
export and emp loys i nl,xpens i ve and
simple production technologies.

The project will t~st a lo~ cost,
labor intensive production process
that includes rranual cleaLing and
crushing of the grapple root, a
small scale motor driven mill, and a
hane-operated capsule loading
machine.

None
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resources, particularly aromatic and medicinal plants, to proviGe

employment opportunities and contri0ute to local development in

Botswana. Other objectives of the organization include: cultivation

and processing of wild and ~ultivated aromatic and medicinal plants.

introductio~ of semi-arid africultural methods, agricultural extension

programmes, essential oil production, protection and cultivation of

endangered plant species, food processing and improved rural nutri:io~

T-L was registered in 1984, and since t~en has received a

no-i~~erest loan of P38,OOO from the Botswana Development Corporation

for a two-year pilot project to identify and study indigenous plants

with the potential for commercial production. The BDC-funded project

has succeeded in identifying a number of plants, including grapple.

Grapple (Harpagophvtom procumbens) is a desert plant whose roots

are usea to make medicinal teas and capsules. ATl started the Grapp~e

Processing Project with T-L in 1985. Other donors contributi:lg to T-L

include IRDC (Canada) which will be funding some equipment purchase~

for T-L.

b. Manage~ent and ove~liew of 'urrent 4ctivities

As described in the Project Plan, T-L has three

full-time technical ~taff. four fann laborers and part-time

administrative, and accounting staff. The staff includes a French

horticulturist, specializin~ in medicinal and aromatic plants; a
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British expatriate research hor:iculturist/garden farmer and a D~tch

volunteer working with the administ;ative and accounting staff.

The French horticulturist is the force behind the g~apple project

and is a dynamic, highly motivated individual who devotes the majority

of her time to pursuing activities related to this project. These

includ~ lesting the grapple processing te~:lnique in her home, explori~~

markets throughout E~rope lnd interacting wlth :he research

horticulturist/farmer regarding the grapple experimental plots.

8. Description and findin£s of the Granple Pro;ect. No. 85-0001

a. Project pu~ose

The objective of the project, as noted in Lhe Project

Paper, is to "demonstrate commercial opportunities in wild and

cultivated plant processing by establishing a profitable enterprise

which produces high qu~lity grapple products for export and employs

inexpensive and simple production technologies. "29

b. Organizations involved in imnlementing the pro;ect

T-L is the central pivot~l or3anizaticn, working with

the research horticulturists garden farming enterprise and selected·

village councils. SRDA (see Chapter IIBl) has been paid to collect,

29 page

afrii.wp/ati-eva1 1-10-86 as/jg page 58



store, a~d transport grapple roots at their remote de~ert enterprises.

c. Description of technologies

The technologies to b~ used in the project are simple,

hiGh labor and low capital input processes. The root is collected fro~

the field by gatherers, dried, sliced into chunks and delivered to t:~~

project storage area. At this location, the grapple is scraped by

brushes to remove dirt particles, crushed in wooden mortar and pestles.

sorted, and sifted. Small chunks are bagged for tea, while a

proportion is pul~erized by a motor-driven mill. From there, it will

~e encapsulated bv a hand-operated capsule leading machine.

The "soft-technologies" which were not treated in the project

paper, but were recognized by the T-L project manager in Botswana, are

the encouragement and training required for the harvesters. Although a

substantial amount of grapple is grown in Botswana, it is not grow~ in

the area around the processing location. Also, the harvesters need to

t; trained to remove only part of the grapple plant, and allow the

principal root to remzin.

d. Progress to plan

At the time of the evaluation, the project was ei&ht

mo~ths old and had ~ade substantial progress. Equipment had been

received, a storage hut constructed, some grapple purchased and trial
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production undertaken. European markets had also been explored. The

project is on schedule, and wi.ll start commercial production in early

:geG. after tte next grapple harvesting srason.

e. Commercial viability

The cOIT~ercia: viability of the proiFct depends 0n a

nu~ber of factor~. no~e of which will be kno~~ with any degree of

certainty until production and sales are under way. These unkno,-ms

make it a risky project. Soree factors affecting the cOIT~ercial

viability are the ability of the project to get 3ufficient grapple

production in the region, ~orking out the remaining technical bugs in

ellca?sulating the grapple, and establishing the market in Europe.

Demand for grapple exis~s, but presently grapple is purchased in chunks

and proc€ssed in Europe. As the p~oject will be processing in

Botswana, the task will be to establish a marketing channel :~r export

of the processed grapple.

f. Impact on target population

The target population is primarily the harvesting

community, as well as the cOIT@unity where the processing will take

place. If the elements discussed above regardi.: ~ommercial viability

can be worked out, the project has a good chanc~ of having a

significant impact on the rural poor.
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9. Analvsis and conclusions on T-L and the grapple project

a" Source of idea

The idea was worked out with the French horticulturist

and ATI project officers over the last two years. The for~er proposed

the idAa, and ~as in~roduced to :he ATI Project Officer by the Ma~agi .. ~

Dire~tor of RIP (sec Section 4), who sets on the Board of T-L. It

provides a good example of the Project Officer's network of contacts in

Bots'wana as a SOt".rce of proj ec t ideas.

b. CaDabilitv and cow~itment

The capability of T-L to succeed in this endeavor lies

with the project manager: the French expatriate is the force with the

energy, devotion and entrepreneurial talent to make the project

succ~ed. In this sense, she is the "technology champion". She is

devoted to the project and has arranged for the necessary resources

through ATl funding to put her ideas to test. She has past experience

with fruit tree businesses in Southern Africa, and has a realistic

gr~sp of the business requirements of the project, including heading

off compet~t~0n.

As indicatej in the discussion of commercial viability,
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this is indeed a risky project, hu~ it is the type of risk that ATl

welcomes. For examnle, there is really little risk to the harvesti~g

community initially, as the grapple grows wild. Grapple is now heing

~xporled, so the project will be su~cessful if it captures some of the

"value-added" of processing for the Botswana. There are, ho·......e'.·er.

some unknow"TIs associated with the plans to move to more intensi\'e

gro~irg of grappl~, e.g .. possible risks of grasshoppe~ and rooe ~o~~

attacks in concentrated plots.

d. Marketabilitv

The sale of processed grapple to Europe is a ne~

product. The project manager explored the possibility of sales and the

prospects look good. T-L is cognizant of the need to keep a tight

control over the processing technology and grapple supply to ensure

sufficient markets in Europe for their product. A risk is the change

of conSt.:JIler preference away from grapple, berause it is a "healtn food"

item subject to the whims of the consumer.

e. Information flow

It is too early in the project timetable for responses

to any market demands. The expatriate project manager's many contacts

in Europe provide information channels for use when the time is

appropriate. The information flow between ATl/Project Officer and T-L

is excellent.

afrii.wp/ati-eval 1-10-86 as/jg page 62



Staff at the USAlD mission is informed about the project and

enthusiastic about its prospects.

B. ATl Links to Other Intermediarv Organizations

A:l's links to foreign assiGtance don0rs in Botswana are

mainlv with USAlD. The Mission staff expressed interest in ATl's

appropriate technology activities, especially as they involved private

sectJr thrusts, but in general, the Mission resources and time are

spen~ on human resource development. For example, AlC funds the two

Americans now working at RIlC in positions directly effecting the RIlC

project.

The ATl Regional Manager has made a point to keep the Mission

informed of her program and contacts, and has facilitated transpor~

for Mi c:;s ion staff to 'vis its i tes . There appears, however, to be

little opportunity for any collaborative efforts, apart from sharing

of information and promising concepts, as in the case of the Granple

Prucessing project.

ATl is working with PVOs to develop new projects, but coordination

with other large-scale donors has been minimal as of November 1985.
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2. Botswana Technolo&v Or&anizations

The Evaluation Team sought out several of ATI's

contacts in Botswana with other similar intermediary organizations.

we met with the Director of BTC, with the management of Partners for

Productivity and staff at the Botswana Renewable Energy Technologies

Project (BREl).

a. Fotswana Technology Center

The Director of the BTC shared his views on A~I in a

frank interview. Contacts with the Regional Manager have led to

sharing of project ideas and even a proposed small grant to BTC, in

cooperation with ITDG, to test cement manufa~turing technology.

However, the contract was not signed as of November 1985 in part

because the BTC Director objected to the form and covenants of the

contract. He was of the opinion that ATI was essentialJy a funding

agency in contrast to ITDG. BTC had the technical competence, ATl has

the money, thus any marriage between the two should be undertaken on a

m "e equal basis.

The Director was deeply involved in the Animal-Driven Pump

development before ATl came on the scene. He views the project and the

technology's potential very highly. BTC also has an interest in the

Brickyard and Lime Kiln projects. Unfortunately, the director's views

about these ATl projects is colored by clashes with the exp~triate
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Assistant Manager of SRDA. BTC and ATI have an informal working

relationship through personal contacts, and since BTC considers

itself the leading technology agency in thp country. this linkage is

important.

b. Botswana Renewable Energv Project

The interests of ATI and the Botswana Renewable Energy

Project (BRET), (see Chapter 115), were joined on the ADP project with

RIP/RIIC. The Eva"12tion Team received conflicting reports abo~t the

USAID-funded BRET project and its resulting accomplishments which we

cannot comment on here. BRET contracted with BTC to evaluate the ADP

and blogas water-lifting technologies. BTC fa~led to adequately te~t

the ADP, but BRET in turn failed to follow up. It is not kno~~ the

degree to which ATI involved itself in this testing aspect. In

retrospect, it should have been much more involved in testing the ADP

before attempting to push an unproven technology to commercial

production.

c. Par~ners for Productivity

Partners for Productivity (PFP) is working in two

restricted areas of Botswana to strengthen small enterprises. The

entrepreneurial experience is only a rec~nt development in Botswana

because the people come from an essentially pastoral background. For

instance, any surplus generated by a small store or shop is not

afrii.wp/ati-eva1 1-10-86 as/jg page 65



reinvested in the enterprise, but invested instead in cattle. People

running small enterprises are the first generation in that business,

\vith little tradition or experience in such activities. PFP has had to

scale down training modules developed and tested in other regions of

th2 developing world for effective use in Botswana. A fairly bleak

picture was painted for promoting the existing entrepreneurial class

into ~~ght engineering industries. ~orkshops are still at a very basic

level of crude fabrication with little appreciation of quality control.

marketing, e~~. It is clear, from discussions the Eva:uation Team had

with PFP and with a former expatriate Rural Industries Officer, that

credit is readily available. GOB has programs which make borrowing

relatj_vely easy.

d. Church grouDs

The ATI Regional Manager acting as the Botswana projects

officer is developing new concepts as they are identified and screened,

a process which has to be nurtured over a year or more. For exa~~le,

the Kegional Manager is presently considering a groundnut processing

proposal from a Botswana Church Group. The regional headquarters for

the group is located in Zimbabwe, and the Regional Manager visited

there as part of her October-November 1985 field trip.

3. International Technology Organiz~tions

ATl's technical people have visited Botswana and are thus
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facilitating the exchange of ideas ~~d technologies across national

boundaries. The mineral resource expert reviewed the SRDA/~{T Lime

Kiln project design, having worked on a similar type project in Costa

Rica. The East Africa Project Officer has brought in ideas from

Tanzanian projects, notably the brick press testing, and opened the

continuing dialogue with ITDG on which model is the superior technolog'·

(see Chapter IIIB2).

Discussions with an economist on ITDG's staff in London, revealed

that Botswana was not a priority country in ITDG's emerginr strategy 0:

focusing tbeir program on eight countries. The reason given was that

the target population (only 700,000 people total in the country) hardly

justified concentrated efforts by I~·DG. N0netheless, a staff member

w~s posted in the Botswana Technology Center for se"eral years in the

late 1980s.

4. Analvsis and Conclusions about ATl linkages in Botsw~~a

The crucial link would appear to be with BTC because of its

clearinghouse role, but in the evaluation team's view the ADP projEct

with RIP may be as beneficial because of the cooperation becween the

AT~ Project Officer and RIP's Managing Director. For instance, this

association has lead to the grapple project. His participation on

several dozen Boards of Directors (including BTG's and T-L's) provides

an excellent opportunity for new ideas to be shared and a two-way

exchange of communication.
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In conclusion, the Evaluation Team found the ATl Regional Manager

held in favorable regard, both in her political savvy and her

motivation and drive. When the news circulates that ATl has stopped

disbursements and called an 10 into accoun:, it will send strong

signals to Government and PVOs alike in future dealings with ATl.

I,nile no one was particularly impressed with the Regional I'fanager' 5

technical hardware credentials, it has not seemed to diminish her

image as a planning, funding and implementation r Jecialist.
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III. FIELD OPERATIONS IN ~AN~IA

A. ATI's Planning and Field ODerations in Tanzania

1. Historv

Tanzania was not one of th~ countlies covered by ATl unde~

the Grant. The program in Tanzania has been initiated Slnce the

signing of the Cooperative Agreement, and started when a neh Af~icc

Project Officer joined the staff and ...;c:. assigned to East Afl-ica ir.

January 1984. The Project Officer brought to ATI considerable

experience worki~g in Tanzania, which enabled him to develop four

projects in a very short time.

ATI involvellient in Tanzania is clouded by the impact of the Brooke

Amendment on the US bilateral assistance to Tanzania, which bars

further development assistance to Tanzania until the Government

resolves its debt payments to US creditors. However, continuing

p~ograms, such as emergency and food aid provide fu~ds which permit a

cert~in latitude in ATI activities. Details of the worki~gs of ATl i~

Tanzania in light of the Brooke Amend..ffient are outlined, as the

evaluation Team understands them, in Appendix 6 to this regional

report.

2. Projects in Tanzallia

ATI has been involved in four projects in Tanzania since the

inception of the Cooperative Agreement, executed through contracts with

two implementing organizations (lOs):
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o The Center for Agricultural Machinery and Rural Technology

(CAMARTEC) locared in Arusha:

Rural potteries, project no. 8~-Ol03;

Improved Bricks, project no. 84-0513;

Oil Press Production, project no. 84-Cl02; and

o Lutheran WorlJ Relief (LWR):

Village oil production, project no. 84-0035.

These projects cover two priority technology areas of ATI's

program, the development of local mineral resources, a~d agr~cultural

products processing.

B. Description and Findings About las and Projects in Tanzania

CAMARTEC has contracted to implement three separate projec~s,

which we will describe in detail, after first giving the background o~

the Center. The fourth project, though contracted through a different

implementing organization is cle~rly a follow-on to the Oil Press

Production Pr~ject. In the next sections ~e present the findings and

conclusicns, following the format of the other country descriptions,
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i.e., grouping projects under each TO and describing our findings on d

common set of characteristics (F~rpose, technology, progcess,

commercial viability, and impact). The Village Oil Production Project

is covered under its i.mplementing organi'-"ation, HlR, at the end of

Section B.

1. C~\l-\.~TEC: OescriDtion and findinEs

a. Historv and funding

CA~TEC started officially in 1982 as a merger of ~he

Tanzania Agricultural Machinery Testing Unit (TAMTU) and the A~usha

Appropriare Technology Project (AATP). TAMTU had been testing and

adapting farm equipment and machinery since the mid 1950s; p~.Ti st~rted

in 1977 with SIDA (Swedish) development assistance as a project under

the Small Industries Development: Organization. With the merger, SrOA

assistance has declined and the Government of Republic of Tanzania

(GPOT) funding has increaspd. Approximate budgetary allocations are

shown in Table 14.

The Develop~ent Budget has provided for a significant expansion of

office space through a construction program which is not yet complete,

but fully obligated, hence the sharp decline in funding after 1984-85.

During the years 1982 to 1985, the recurrent budget has enabled a

staff increase from 85 to 140 people, 15 of who~ have professional

degrees.
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Swedish aid provides one mill:on kronas over ~he first two

years for development of CAJ1ARTEC. Other donors to the Cer.ter inr:lude

GTZ funding of experts in biogas, African Dngional Center for

Technology in Senegal ($10,000 f~r biogas), and returns from PL (~30

commodities programs of T sh 1.95 ml~lion (US Food for reace lo~al

currency reflows). Ko direct funding fur the Center has been recei\E~

from AID. However, the Tanzania Rural Developmpnt Bank (TRDB) no~ the

Cooperative Development Bank (CBD), which was set UD through AID

proiect~ in the early 198iJs, has ~rovided VS$ 100,000 for the purchase

of m~teria' stocks for the works~ops. In addition to GROT fu~dir.g, the

Center has earnings from commercial acti'liti~s ~mainly the fabricaticr.

of an ox-cart, desrribed below) wbich totaled T sh 393,8~3 in 1982-83,

T sh 3.5 million last year, and T sh 4.~ million this year. These

earnings are retained directly by the Center, and hence are n0t

included in the Budget estimates above.

C&~~TEC was created by an act of the Nati~~~l AsseIT~ly and is ~

"corporate body", i. e., a government parastata~_. with staff coming

under the Scheme of Service, but r~lative auto~omy fcom the regioral

government of Arusha. The intent was:

"to improve the quality of rural life through development,

adaptation and implementation of appropriate tEchnologies in

lhe fields of agricultural mechanization,water sup?ly,

building construction and sanitation, rural transport and
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training and fieid training as ~eil as cOnS~~(3nC; sPy

for the produ~tion and use of farm implements, rural

transportation, low-cost-house constructior. water. and

erergy. .CAHAKTEC also accepts orders for the ma:~·.J:ac:u~

of the li3ted item~ which can be acquired at rea50~2~_e

pr 1 :e:o' , ,,1

b. Han.d'ement: and <2ye rvie:::: 0 f curren t de t i vi t i~

CN·L-\RIEC is organi zed i. '"lto trree di rec tor2 te s :

Procuc:iGn ar.d T~sting, Extension and Tra~ning, and T~chnGlogy

Deve1opnent. The stClffing is 40, }.O, and 17, respectively. Financt..

aEd adrninstra..:ion staff total 58, but this includes unskillei w'Hkers.

The Cenl.r€ has a ~ranch at Nzega, 400 kms southwe~t of Arusha, with a

staff of J.6. There are six other workshops located around the coun:ry

whtch were established under the TP~fTJ organizat:'on. CA...t'·LA.R.TEC is

?stab1ishi'"lg four mere for a tOt2~ of ten b~~nches. Cfu~~RTEC is

experimen~ing with a revo1~ing fund set for one such w0rkshop, the

Nzeg& branch, with ttc id~a that after one year of mater!al and

saL~rv support, t~e workshop would convert to a private o·~ership.

The CAMARTEC p1'0duction workshop, with a staff of 21 people

generated T sh 3 million in sales last year, priwarily f~c~ the

production of ne ox-cart. The W001en cart with steel axle and

lCA}L~TEC br~chure, n.d.
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oil-soaked wooden bearings sells for T.sh. 8,000 with steel wheels, and

for 15 percent more with pneumatic tires. The carts are fabricated,

assembled, then disassembled for distr~bution around the country. The

Director General indicated to the :val~3t~on Team that he "plans to

move ox-~art (production) out of CAMARTEC". Several years before,

CA.:\1ARTEC assisted a le·cal engineering firm, Themi Engineering Ltd., bv

giving them pla~s, prototyp~s and jigs for the fabrication of the s:ec~

axles and wheels. Therni is the firm undertaking the Oil Press

Production Process described in Section B.2.c. below. The ox-carts

went through some 15 model changes in the course of de'lelopment, hence,

CA.:~~TEC, and its predecessor organization tore the R&D ezpense for

this successful product

CA.:~~TEC also claims considerable success with biosas plants

designed for on farm renewable energy generation anc utilization.

Reportedly, 30 to ~O have been installed in the area, and CAMARTEC is

current~j training 16 people fer six weeks in bi~gas development.

Cfu~TEC has also designed a simple hand pump, and a local group

manufactured 300 units on a cownercial basis, although production is

not active now. A moldboard plow was tested and Themi Engi~eering

st~rted manufacturing it when a Dar es Salaam based factory changed

managers and flooded th~ market.

c. Resources committ:ed tJ ATI-funded activities
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Because CAMARTEC is the implementing organization for

three ATl projects, the resources committed to each are described under

each project. Management had positive views on the relationship with

the ATI Project Officer, and on the mode of ATl operations citing the

promptness in getting commitments filled, funding, and Guality of

project supervision. Ck~TEC has assigned a young engineer as a

full-time ATl project coordinator and given administrative support to

the relationship.

The reflow of funds to C~~~TFC from the pro~ec~s provides an

opportunity to bring forth new technologies. PreSenLLj =~in~

considered is a hermetically sealed grai~ storage bin, which the ATI

Project Officer introduced over from ATI's contacts in Costa Rica.

The ATI Project Officer first came in contact with the newly

created CAMPRTEC while in Arusha working on an AID project, the

Regional Development and Planning project (RDAP). His work with

rural industrialization led him to CAMARTEC. Where the Centre is

lacking in specific skills, e.g., brick making, the Project Officer has

provided direct technical assistance ever the years, and trrough the

ATI-funded brick making project, he has worked closely with t~e ne~ly

recruited Civil Engineering Project Manager when in Tanzania.

2. Description and findings of CAhARTEC projects

CAMARTEC's three projects are Rural Potteries, Improved
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Bricks, and 0il Press Production which are presented in t~is order

followed by the Evaluation Team's overall conclusions on C~~RTEC and

the project enterprises which ATI funding and ~2chnical assistance is

suppoLting.

a. Rural Potteries Project, Project No. 84-0103

The ATl Rural Potteries Project is summarized in

Table 15.

(1) Pro;ect ouroose and objectives

The project aims to support the development of

rural potteries, by (1) strengthening Sheriff Dewji and

Sons, Ltd. to make available needed pottery supplies to produce glazed

ceramics (including the necessary ingredient, borax frit), and by

(2) providing technical assistance and training to rural potteries on

kiln design, construction and glaze prep~ration. The objective is to

ultimately raise incomes for rural potteries through their sales of

higher value (glazed) products.

(2) Descriotion of organizations involved in

imnlementing the productive activities

Sheriff Dewji and Sons, Ltd., is owned and run by

the Sheriff family. Sheriff Dewji's other operations include p~per
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Table 15: Rural Potteries Project Summarv

Region: Africa

Country:
Location of Project:
Name of Project:
Implementing Organization (10):

Productive Activitv:
./

Sta~ting Date of Project:
Number of Months Elapsed

at Time of Evaluatioll:
Scheduled End of P~oject Date:
Total Funding:

?urpose of Project:

Descrirtion of Technologies:

Strengthening Grants to 10:

Expended thru September 30, 1985:

Project No.: 84-0103

Tanzania
Arusha
Rural Potteries
Center for Agricultural
Mechanization and Rural Technology

(CAJ1ARTEC)
Sheriff Dewji and Sons, Ltd. a~c

rural potters
September 1, 1984

14 Months
A~Jgust 31, 1987
$97,512

To produce firebricks, kiln
furniture, and glaze materials for
sale to small village potteries in
Tanzania, as well 3S provide
technical assistance to rural
potters.

Firebricks will be produced by
repressing crushed bricks in a
hand-operated press and then drying
and firing them. The glaze will be
produced by mixing boric acid with
ball clay, feldspar, silica and
dolomite, ar.d then heating the
mixture in a kiln. Technical
assistance to be offered include
training potters on kiln design,
construction, and glaze preparation.

None
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production and related products, napkins, greeting cards, and

stationary. There are fourteen memLers of the family, many of them

involved with the various businesses. There are 53 individuals

employed in all operations: paper production (6), pottery production

(25), and in firebrick production (22).

The family's interest started iI: pottery as a hobby, and expanded

into a busi~ess when the conditions of the seed bean and coffee bean

business became unprofitable. Although the f~mily has been producing

ceramic goods for over eight years, they are still in the learning

stage and are experimenting with various techniques. The family member

in charge of pottery operations is studying ceramics via a

correspondence course from England. He expects to be operating this

section of the family business fOl quite some time, although his

original plans had been to study engineering in the US.

Very little information was available from the Dewji family on the

potteries to be assisted by this project. The Evaluation Team was

referred to Sister Jean in Dar es Salaam for information on the number

of potteries and specifics of their production. Subsequently, ~he

Evaluation Team visited three pottery shops, one near Arusha and t~o in

Dar es Salaam. All three were producing pottery products, but only one

potter was experimenting with glaze, and this was the enterprise

nearest to Sheriff Dewji's facilities.

(3) Description of the project technologies
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Firebricks are produced by repressing crushed

bricks in a hard-operated press, drying and firing in a new high

temperature kiln. The glaze will be produced by mixing boric acid with

ball clay, field spar, silica and dolomite, and then heating the

mixture i~ a kiln. :echnical assistance includes training village

potters in glaze preparation, Ln the application and firing of glazed

pots, and in the design and construction of suitable kilns.

(4) Progress to plan

The three major activities of the project as

indicated in the project timetable are (1) firebrick production, (2)

borax frit manufacture, and (3) sale of ceramic supplies. With regards

to the first activity, the progress reports by ATI indicate that this

activity is ahead of 3chedule: the mill and presses had been ordered,

cleared from customs, installed and operating ahead of schedule. The

kiln had been built, undergone trial manufacture, and redesigned, ahead

of schedule. Sheriff Dewji has recorded sales of 1,646 pieces, and

208 used within the company. All of these, with the exception of brick

to two local pottery shops were provided to the industrial sector.

With regard to the borax frit manufacture, full production,

scheduled for the third.quarter 1985 had begun in the fourth quarter

1985. Cost of production of frit was provided to the Evaluation Team,

including details for labor, raw materials, fuel, electricity, and
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depreciation. No data on sales was provided, and it was explained that

the sale of ceramic supplies has just recently begun. A store for the

sale of ceramic supplies had been established. Thi~ was an office used

by pottery production management for both production purposes and fo~

saies of items produced.

An additional activity added to the project agreement was the

training of selected village potters in glaze prepara~ion; also in

application aud firing of glazed pots. The project was also to assist

village potteries in the design and construction of suitable kilns.

A workshop was held in March 1985 entitled "Requirements and Supplies

of Tanzania Rural Pottery Proj ec ts" . The obj ec tives of tl,e workshop

were to identify village pottery material needs, to make aware the

sources of supplies, and to demo~strate the use of the pottery

materials. Approximately 15 individuals attended the workshop,

representing the dispersed rural pottery shops which should be

customers for both firebricks and glaze.

The primary responsibility in this projecL for the assistance to

village potteries rests with CAMARTEC, and the type of technical

assistanc~ to be offered is to assist in the completion of loan

applications. However, CAMARTEC's project coordinator for the three

ATl projects was not familiar with any activities along this line of

work, or any monitoring or evaluation work that had been undertaken by

CAMARTEC for this project.
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(5) Co~ercial viabilitv

The sale of firebricks to pottery shops may not

bring in much revenue to Sheriff Dewji, but the excess production

capacity is being used to provide firebricks for industrial concp.rns,

which is a lucrative activity, Firebrick sales are providing

approxirra:ely 50 percen~ of the sales of the Sheriff De~ji cera~ic

concern.

Commercial production of frit had begun recently, but no sales

figures ~ere available. It is very likely that a gOvJ percentage of

the frit produc~ion will be used within Sheriff Dewji for its Ow~

production, as little marketing work has been undertaken to examine the

market for the frit sale at pottery shops throughout Tanzania.

The commercial viabil~ty of rural potters using glaze is not

clear. The production ~f glazed items is a new line of work which

requires substantial invest~ent. It necessitates an additional

100 thousand shilling investQent in mechinery (a new kiln and potters

wheels), and in comparison to terra cotta requires about 2.7 times the

investment in raw materials and about 1.7 times the amount of labor.

The unit cost ~orks out to be only SO percent more as a month of

te~ra cotta production can provide 2,500 items, compared to 1,500 items

in a month of a glazed production cycle. 2 At a selling price of 2.5

times higher for the glazed item, the analysis completed by ATl

2Rural Potters Project, Cornnercial Analysis, ATI.
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indicates that the firm will be doing better with glazed items ve~s~s

terra cotta. An analysis indicating the minimum price ratio

(glazed/terra cotta) was not provided, but estimates on individual

items ranged from 50 to 150 percent mark-up for glazed ware.

Commercial viability of a glazed production operation needs ~o~h

increased technical and managerial talent. The production process

requires nwnerous and substantial changes, including the additior. of

eight materials to the production process (frit, zircon, kaolin,

field spa~, whiting, silica, dolomite, and wax), changes in how the

kiln is stacked, how the kiln is fired, and changes in the marketing

strategy as it will be aimed at a different, higher priced market.

(6) Impact on target population

The Evaluation Team observed that the project has

already been very successful in increasing the technological capacity

of Sheriff Dewji and Sons, Ltd., and its viability. The impact on

rural potteries is another matter as the fir.dir.gs raise doubts.

Inadequate attention has been given to marketing the products to

village potteries. Although a workshop was held prior to the

availability of the goods, a~d samples of glaze was sent to a number of

potteries, one potter noted that no instructions were enclosed on how

to use the glaze or how much it would cost. To the Evaluation Team's

knowledge, very little follow-up work has taken place since the pottery

workshop was held in the Spring of 1985.
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The Sheriff Dewji management expresses a very high level of

interest in rural potteries, and has contributed in many ways to tre

development of the various pottery activities with free training and

'2
technical assistance. This work is seen as a willing sacrifice.~ and

nct as a part of their responsibilities under the project. Because the

project does not have a mechallism to support the pottery shops. exce~:

in the completi,)n of loan applicatio;1s, the Evaluation Team doubts

that there will be any significant impact on rural potters from this

project, without explicit attention by the 10 to providing extension

activities beyond the immediate Arusha area.

b. Imorovcd Brick Making, Project No. 84-0513

The second project visited by the Evaluation Team, for

which C&~TEC is the implementing organization, is "Improved Brick

Making." Table 16 si.:.lIlIl1arizes the project's elements and funding.

(1) Objective of the proje~t

The purpose of the I~proved Bricks Project,

according to the project plan of 28 September 1984, is "to introduce

new technology to make it possible for villages and rural entrepreneurs

3Comments in a letter from the manager of Sherif Dewji's ceramic
operation to the Evaluation Team: "Presently there are several
promotional organizations, e.g., SIDO, Cfu~TEC, for such projects
(support village potters) but we feel if we do not sacrifice time and
effort for these small potteries, they might not survive."
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Table 16:

Region: Africa

Improved Bricks Proiect Suwr~

Project No.: 84-0513

Country:
Location of Project:
Name of Project:
Implementing Organization (10):

Productive Activity:
S~ar~i~g Da~e of Projec~:

::umber of :lonths Elapsed
at Time of Evaluatio~:

Scheduled End of Project Date:
Total Funding:

Purpose of Project:

Description of T~chnologies:

Strengthening Grants to 10:

Expended thru September 30, 1985:

Tanzania
Arusha
Improved Bricks
Center for Agricultural
Mechanization and Rural Technology

January 1, 1985

10 Months
December 31, 1988
$156,451

To establish a rural brickyard thc~

manufactures high quality bricks for
the urban mar~et.

The project will test several
alternative hand-operated brick
presses that use low moisture cl~y

to produce bricks of high strength
and regular size.

None
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to manufacture bricks of high strength and regula~ size, leading to

penetrati0n of the urban market for high quality building material.,,4

The effects of the project are summarized as:

o Creating jobs directly for 40 to 50 people;

o Providing a multiplier effect for jobs in housing

construction from an increased supply of improved bricks;

o Capital formation on the order of T.sh. 280,00C annually,

asslli~ing that the brickyard operates at na better than

55 per-ent capacity; and

o Bricks for construction of 200 low-cose, two-bedroom houses

annually, thus sheltering "between 540 and 1,200 people."S

The project is designed with two distinct phases. The first is to

import and test different brick-making technologies, to experiment with

different clays found within 30 km of Arusha town, and hence to

determine essential technology anc. plant location factors in orde~ to

proceed to the next phase. The second phase is to construct and

operate a pi10t plant at the most suitable site employing the selected

machinery and raw material mix for quality bricks.

4project Plan, p. 1.

5project Plan, p. 20.
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Successful implementation of the second ph~se will demonstrate

that a brickyard equipped with capital saving "a~propriate"

technology will "create profitable small industri_es able to cover

financing costs, create new capital and attract locRl in~estment", thus

leading to "disseminaticn of the technology to other peri-urcan

locations in Tanzania.,,6

(2) Organizations irvolved in imDlem~nting

and its productive activities

Droier:t

The ireplernenting organization for the I~proved b~ic~s p~0je~t i~

CAI-L-\R.TEC, which is also the grantee. The Cen\:er is also an cn-lending

agency for sub-projects jointly selected with the ATl Prcject O:ficer,

in tbis way recycling loan repayments. One of the Center's preciecess0r

organizations, AATP, had experime~lted with building materials

technologies, e.g., soil-cement, low-cost st~ucture. The Director

General of C&~TEC is from an area of Tanzania where brick making

is well established and thus has a special interest in the project.

CA....'1ARTEC intends <:0 "use the demcnstrated success of this proj ect as a

rr.~ans by which it can seek to expand its range of marketable

technologies."? It may opt to produce the machinery directly, or gain

its profit from consultancies in setting up new brickyard~ taking

advantage of the new technologies.

6project Paper, p. 17.

7project Paper, p. 8.
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The productiv~ ac:~v~:v for th2 second phase of the project,

estab~ishl:~g and ope:ati~g a commercially success&ul brickyard is to

be i.l the hands of a priv~:e partnership, Meru Earthworks L~d. The

finn's interest in this venture started well before the project \oJas

C<,·l:Cc:'vec as the\" had beer actively seeking to begin bri:::k manufacture

in the area but ha~ reject~ outmoded [2chnology ~hich the Regional

G:;ve:-runent had impor:ed and was plannin~ to sell. currently a

tecLnic ian from the fir-m is working wi th the CA1'"tARTEC Civil Enginee r in

testing tne br~ck making machinery and hqs undcr~one three months of

training ~ith hi~ ~n the United Kingdom in a ~orking in a brickyard at

~he IT-~orkshcos. The (, the r partne r s are te chno logis ts t-r:-a i ne d at tf.e

Mbeya Ceramics Ir.s ti tute :;'n south',Jes t Tanzania and local bus inessmen.

The Small Industries Development Orga~1ization (SIDO) has

cooperated in the proj ect by providing a Dani.sh ceramic technicic;~. and

transport and facilities to carry Gut tests on clays. This four month

effort proved inconclusive, and thus the site for the factory has noc

yet been determined.

The firm of Sheriff De~ji and Sons, L~d., ~hich is carrying o~~

the R~ral Potteries Project under the implementing oLganization,

CAPJh~TEC, has cooperated by providing free facilities for the test

firing vf bricks

(3) Description of the technologies under test

afriii.wp/ati-eval 1-9-86 rnc page 17



As with probably all ATI projects, there are ha~~

and soft technologies involved in brick making. The brick making

machinery for mixi~g clay, molding bricks, and firing them must be

organized into an operating brickyard with materials flows,

otcckpiling, quality control and, above all, production and financia:

management leading to a marketing s:ra:egy. As the projec: is so~e

time from initiating Phase 2, the Evaluation Team concentrated on the

technology selection under the first phase. The cechnoiogie~ employed

ha\'e implications for the quality of the bricks pruduced, and hencE :or

the ability of the firm to capture a share of the urban construction

~aterlals market.

The Evaluation Team visited two existing brickyards in the Arus~a

area which provide a significant contrast to the proposed brickyard

under this project. Korean money and engineers have built a high

technoiogy brickyard for the SARUJI Corporation, which is designed to

produce 5 million bricks per year. This large-scale factory has been

equipped with mixer-extruder technology and oil-fired kilns. The

construction has been limping along for several years but appeared

to be complete, except for office buildings.

Nearby is an old brickyard now beip-g operated under Tanzanian

army concrol and producing bricks by a much older vintage extrusion

process. Two new extruding machines sit rusting in the brickyard, with

no apparent plans to install them. The brickyard only operates

afriii.wpjati-eval 1-9-86 r~c page 18



intermittently; but no production information or plans were available

under the circumstances of its current operacion.

In contr&st to these two plants, the AIl project aims to equip a

brickyard with brick presses, which because of the low moisture

content, require a clay crusher in order to finely granulate the

ma~erial. This technology8 will produce a high s:rength, ~ell formed

brick, which can be immediately fired, or stacked to cry. The stacking

is important because it saves on shed space for drying. The technology

proposed represents not just an intermediate step between backyard

'Jillage brick make~s who use slop molding of bricks and the high

technology extruded brick factories. but in many respects a more

appropriate technology because of the technical and commercial

advantages 9 The Evaluation Team saw the contrasts between s10p molded

bricks and pressed bricks in the Botswana Blickyard Expansion project.

(See Chapter II.)

The technologies being tested in Phase I are three types of hand

operated presses--the Terstaram Press, manufactured in Belgium by

:e~nand Platbrood; the Ceraman H Press, also of Belgium manufacture;

and the Type E Press, manufactured by IT ~orkshops in the UK--and

three clay crushers, two of which are also products of the l~

Workshops. So far, the IT Workshops machinery seems to be the last

choice, either fo~ the crusher or the press. While the latter comes

8"Improved Bricks" Project Plan, pp. 9-13.

9project Plan, p. 12.
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with a materials handling and green brick drying and handling package,

it is nonetheless viewed by all whom the Evaluation Team interviewed as

an inappropriate choice. This is doubly ironic since the manufacturer

and disseminator of this technology is associated with the ITDG and the

two testers were trained at the IT workshops under project auspices and

British Council Funds. 10

The Eval~ation Team had access only to verbal and preliminary

written report3 on the testing, and thus reporting of conclusive

results aWaits completion of the first phase. However, even the

preferred machinery is being modified under the Project Officer's

technical advice, e.g., drilling holes in the Tersta~am press to vent

clay in pressing and thus facilitating the determination of the

appropriate moistu~e content.

TestiLg of the bricks for strength has been made more difficult by

the local voca~ional :nstitutes lack of capacity, but again, with the

ATl Project Officer's technical advice, this unforeseen development

should not be a significant bottleneck.

(4) Progress to Dlan

The Project is five to six months behind schedule.

Presses were sent from Belgium to the wrong airport and held for

lONote this was a change from the plan's proposed training in
Kenya.
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payment of taxes and duty, leading to a series of procurement delays.

Cfu~TEC appears to have handled these as best they could.

(5) Commercial viability and impact on target

pODulation

Because of delays in the implementation of the

project, it is far too early to assess the commercial viac'llty of

brick making enterprise. The Evaluation Team does have conclusions on

the market and impact of the project which are treated in

Section II.B.3. It is noteworthy that detailed commercial analysis ~as

carried out by the ATI Project Officer. However, due to the infla:ion

rate in Tanzania and development of possible competicion, the anal;sis

is out-of-date, and certain assumptions may prove fa~l~y.

c. Oil Press Production, Project No. 84-0102

The third project visited by the Evaluation Team fo~

which C&~TEC is the implementing organization was the oil press

production, described in Table 17.

(1) Project purposes

The purpose of the Oil Press Production Project is

to provide a means to increase small-scale oilseed pressing capability

in rural areas. Sunflm·;er seeds are grown in marginal agricultural
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Table 17: Oil Press Production Project Summarv

Region: 1 frica

Country:
Location of ~~nject:

Name of Project:
Implementing Organization (10):

Productive Activity:
Starting Date of Project:
Kumber of Months Elapsed

at Ti~e of Evaluation:
Scheduled End of Project Date:
Total Funding:

Purpose of Project:

Description of Technologies:

Strengthening Grants to 10:

Expended thru September 30, 1985:

Project No.: 84-0102

Tanzania
Arusha
Oil Press Production
Center for Agricultural
Mechanization and Rural Technology

(CAMARTEC)

September 1, 1984

14 Months
August 31, 1987
$112,276

TC:lanufacture hand-operated
sunflower oil presses for use in
Tanzania villages.

The project will manufacture t'..:o
and possibly three types of oil
presses developed in Tanzania. Two
presses, which extract oil at a
higher rate than existing presses,
operate on the principle of a
scissor jack. They exert 20 and 80
tons pressure, producing 1/2 and 2
gallons of oil per hour
respectively. A Third press desigr.
has been developed based on a
continuous feeding process.

None
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areas and offer a potential cash income to poorer farmers ~hile

supplying an essential cooking staple, edible oils. The project aims

to provide a manually operated press through local manufacture in the

town of Arusha of a design developed at the Insticute of Production

Innovation (IPI) at the University of Dar es Salaam. The objective is

to bring this design to the commerc~al market place, setting up oil

pressing enterprises in rural areas. A follo~ on to this project,

Village Oil Processing Project, (Section III.B.5.) has the objective of

enabling villages to adopt and operate the oil presses manufactured

through ATI support.

(2) Organizdtions involved in imDlementing the Droiect

The project implementing organization is C~~~~TEC

on the outskirts Lf Arusha. However, the main productive activity is

to be carried 'out by Themi Engineering, Ltd. This was formed through

the efforts of the Regional Government in 1981 froffi a group of African

engineers and machinists, selected through a competition. The firm is

the result of a joint effort by three intermediaries: an AID-funded

regional development project--the Arusha Village Development Project

(AVDP) , the Small Industries Development Organization, and the

Regional Government. The aim was to establish an African-owned

and operated engineering workshop. The Art'sha area has many small

machine shops, owned by the Asian community. Through an initial loan11

11Approximacely US$ 136,100 at current official exchange rate of
T.sh. 16 - US$ 1.00.
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of Tanzania Shillings 2,177,500 for building and machines, and a 10a~

to allow the purchase of critical raw materials (mainly soft steel),12

Themi Engineering Ltd. was able to gain a foothold into the light

engineeriDg business in the area. The credit was provided through the

Tanzanian Rural Development Bank, now the Cooperative Development Bank.

The ATl Project Officer worked for this Bank after leaving the AVD?

The USAlD Mission, Dar es Salaam has been involved in setting up

Themi Engineering, both indirectly through the Arusha Area Regional

Development Project and support of the TRDB, and directly through

assistance in overcoming procureinent proolems for a large milling

machine.

C~~~TEC acts not only as the implemenLing organization for the

ATl project, but has provided Themi Engineering with its main money

earning enterprise, the manufacture of iron oxcart wheels and axles.

Assistance was also given to set up producLion of an improved

animal-drawn plow and accessories, but sales of this technology have

been sabotaged by GROT support of a large-scale farm machinery factory

in Dar es Salaam. 13

l2T.~h. 900,000 or approximately US$ 56,000 for raw material
stocks.

l3This is a curious story of centralized planning and disjointed
decision making. One arm of the Government spends money to establish
local manufacturing capability to meet farm equipment demands and
another arm works at cross purposes, overcoming managerial bottlenecks
at a fact~ry which assembles plows, whose components are manufactured
outside the country.
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The IPI at the University of Dar es Salaam is the source of the

manually operated scissor-jack oil press technology. This Institu~e

has been developing, modifying, testing, and selling theses presses

since 1982. Under the ATI project, they were to provide Themi

Engineering with engineering drawings, and technical assistance, e.g ..

in the fabric2tion of jigs and qualiey coneral for the manufacture 0:

the press.

(3) Descriotion of the technologies

The ATI supported technologies are especially

appropria:e to the Arusha region because of the characteristics of the

existing technology. The IPI designed oil press, which uses a scissor

jack principle to produce 80 tons of pressure, can be operated and

powered by two men, and can be easily located in rural villages or

small tow~8. Modern oilseed eApell'rs powered by diesel or electric

mo~or, have 0ther drawbacks besides the dependence on expensive fuels

or electricity supply. which many villages do not yet have. The

expeller shaft quickly wears out and must be replaced, at present by

importing a new shaft because it is difficult to machine.

Ae the time o£ the Evaluation Team's visit, a new pressing

technology had been designed, built, and a prctotype tested mainly

through the efforts of the ATl Evaluation and Technology Deve~opment

Groups' farm equipment specialist. The Evaluation Team refers to it

in this report as the Bielinburg press. The specialist felt the 1PI
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design was excessive, and that a smaller scale continuously fed press

was potentially viable. The prototype was functioning, and comparison

testing side by side with the 80-ton press produced similar extraction

percentages from the seed, but at a much slower rate (due to the

smaller capacity).

The SO-ton press and an IPI scaled-down version which produces

20-tons pressure are only part of the sunflower seed processing system.

Testing at IPI has shown the necess:ty to dehull the seeds and winnow

out about 70 percent of the shells. IPI has developed a hand operated

decorticator for these steps which must be done separately. Then the

mixture of seeds and shells are crushed in a hand operated roller and

scorched in a saw-dust fired heat exchanger. After pressing, the oil

is separated from the residue using a clarifying chamber. From

experimentation at IPI and Themi Engineering, it is clear that feilure

to carry out these separate steps leads to a much lower output and

productivity.

One apparent attraction of the Bielinburg press is that the

simpler design appears only to need heated seeds dnd clarification of

the oil. Decorticators, roller-crushers and the IF1 scorcher are not

necessary to get the same extraction percentage. The secns heated in

the sun, or over an open fire is the only preparation necessary.

However, the pressing effect on oil purity and taste has not yet ~een

tested, and some degree of decortication of hulls may prove
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necessary.14 The technologies to manufacture the presses are

typically those found in an engineering workshop, lathes, metal cut~ir.g

saws, drill presses, cutting and welding torches. Themi Engineering

Ltd is equipped with this level of workshop technology from its initial

capitalization, and has been using it for general engineering repair

~ork, to manufacture the iron wheels and axl'~s of the ox-cart and to

carrv out special orders, e.g. for a corn thresher. The Bielinburg

press prot~type is being built with this machinery to demonstrate that

no special equipment is needed.

The ATI projec~ has introduced a new level of machine shop

technology to Themi Engineering, Ltd., including a two-meter lathe, a

radial arm drill press, and an electronically controlled precision

flame cutter. To differentiate the precision engineering required of

the IPI design presses from the c~uder repair and ox-cart fabrication,

the ne~ equipment has been installed in a separate building. The

machines were selected on the recommendations of IPI staff, procured

through ATI channels to avoid the delays of getting foreig~ exchange

allocations from the GOT, and set up specifica~ly to produce the IPI

designed presses.

Thus the evaluation team found an interest~ng contrast brought

about through two parallel ATI efforts. The Oil Press Production

Project, conceived with the IPI technology and its manufacturing

requirements in mind, has creatp.d an impressive engineering capacity at

l4Di3cussion with IPI staff, Dar es Salaam, November 1985.
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the African owned and operated Themi Engineering firm. The ATI

technical assistance provided tl1rough their farm equipment advisor, who

was hired and brought into the picture only in June of 1985 has

provided an alternative technology with much less stringent

nanufacturing requirements.

(4) Progress according to the olan

The project has made substantial progress, despite

some equipment procurement difficulties which the ATI Project Officer

and C~~RTEC project manager have bee~l resourceful in overcoming.

Themi Engineering has produced three of the 80-ton presses and two

of the scaled down 20-ton presses, and ten prototypes of the Bielinburg

press were being manufactured. Testing of the models has been much

slower, as one 20-ton press tad been in a village setting for only

three weeks. It had failed (at the end of the screw thread, which was

suspected to be a weak point in the design) the day the Evaluation Team

visited it. The 20-ton press is likely to be supplanted by the

Bielinburg design if the latter tests out in a field site installation.

Th~ 80-ton press was only reaching its productive potential at tnA

time of the Evaluation Team's visit because of a recent injection of

technical assistance from IPI. The roller crusher and scorchers were

added to the processing steps which reduced tDe number of pressings on

one 25 kg batch of seeds from three to o,e. One of the The~i partners

made the long trip to IPI at D~r es Salaam, spent ~ week studying the
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newly designed equipment and then returned to Arusha to manufacture

items.

A continuing problem for the manufacturing process has been

difficulties with the electronically controlled flame-cutter, ~hich is

the state-of-the-art technology for shaping large s~eel plate as

required for the cage of the BO-ton press and the frame. A~

alternative technology, e.g. a profile cutter would have been perhaps a

better choice, but was not the IPI reco~nendation.

(5) Co~~ercial viabilitv

The ATl project officer carried out a detailed and

co~prehensive analysis of the commercial aspects of the oil press

production and utilization. The Evaluation Team examined this

assess~ent and icier-tified several areas which are of concern. Annex 7

presents the analysis.

First, there is the level of capitalization of the Themi

Engineering, Ltd. and the debt they have taken on. Loans from the

""regional government got them started. loans from the Cooperative

Development Bank have provided both machinery and raw materials. Loans

nade available through CN·U\RTEC from the ATl project have encouraged

a high level.of machinery investment. Thi~ expenditure is questionable

if the mrchines are to be utilized only to manufacture oil presses,

i.e .. it is difficult to see how the two-meter lat~~, or the flame
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cutter will pay for themselves if their capacity is restricted to oil

press manufacture.

Secane, d close examination of Thewi's debt-equity rati0, debt

servicing, and inventory turnover reveals some risks wt"ch m~st be

closelv monitored and eventually managed. Themi has ac~uired an

enviable stock of hard to procure ra~ materials, mail,lv steel bar.

plate, and sheets. The inventory turnover rate would be unacceptably

low were it not recognized that this is an insurance against

procurement problems in a climate of severe shortage of foreign

exchange.

The debl-equity ~atio is unacceptab~y high when all loans are

considered lumped together, but if loans for raw materials are

~xcluded, then the picture is more faveraLle. One concern is that the

fixed a~sets, mainly in expensive workshop machinery are not being

properly maintained1S and because of duplicated equipE~nt purchases,

t.his situation is not likely to t:urn around. l6 As for debt servicing,

Themi Engineering has repaid approximately T.sh. 900,000 borrowed

initially from the CDB and has reportedly set aside funds to repay the

l5Bielinburg memo, July 1985.

l6 The Evaluation Team has an unclear p~cture of tne source of
machinery and what machinery is being used. A loaq from CDB for steel
reportedly resulted in machir.ery being delivery to Themi which
duplicated some of that purchase.d under the ATl pruject loan with
CAMARTEC, i.e., two flame cutte~s were delivered. Accordi~g to Themi
staff, one has been s' Id; according to ATl staff both are still with
Themi. The Evaluatiun Team saw only one installed and it was down for
repairs.
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Regional Government start-up loan. The loan terms are 1J.:".clear to t='.-:::

Evaluation Teali!. Themi appears to enjoy favorable ter::lS h-om the

Government ar.d CBD, at least with regard to repayr.ten~ of the initiaL

capitalization loan. Then~ i I S repaymen t of the ba 1ane e 0 f tr.e deb t ,

T.sh. 6 million depends o~ successful returns on the machinery an~

raw material invest~ents. These returr.s may be jeopardized ~v

unexpected competition, possibly from t~o organiza:ior.s ~~o ~er~ tc

have assisted Therni.

a C~~L~qTEC is back in the business of producing ox-carts ~~lC~

they presumably had passed on to Themi Engineering. This has

been the main money earner for the J.at:er, but (.:'_'1:8TEC see~:s

to supplant its government and donor funded budget as well;

and

o 1PI, despite an understanding that 1nemi would have the

responsibility for national sales of the 80-ton press has

taken up full scale manufacture in their Dar es Salaam

vTo ....kshops. Some 25 presses were in various stages of

assembly when the evaluation team visited. This is a

definite threat to Themi's market share as IPI is clearlv

better ~quipppJ to refine the design, cut manufacturing costs

as they move to production engineering of the design, and

provide after-sale service to a wide region because of their

more central location.
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None of these points may be a major concern, if, as suspected, a

significant demand for the press develops. Just in the week that t~e

team was in Arusha, several interested purchasers approached the ATI

project officer and at least one came for a demonstration. Should

demand grow, it is a possibility that the Asian-'Jwned engineering

workshops in the Arusha area would provide sig~ificant competition to

supply the manuall: operated presses.

(6) ]rnpact on target population

The project has the potential t~ have a significant

and sustained impact on the lives of farmers in rural areas where

sunflower seeds can be grow~ and processed locally for cooking oil.

The latter is much in demand as noted in the Evaluation Team's review

of the Village Oil Production Project (see Section 11.5.). The press

technologies, 80-ton and Bielinburg, offer the possibility of the seed

producer capturing the value added. As for the manufacture of the

press itself, this will have limited direct impact, as Themi

Engineering will only increase its number of ~10rkers marginally to take

up production. There i~ a potential multiplier effect leading from

Themi's increased capability to serve as a engineering workshop,

keeping new machinery technologies flowing to commercial use.

3. Analvsis and conclusions on productive activities and
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The descriptions and findings have treated c~ch project

acccrding to the informal evaluation checklist, e.g., purpose,

technologies. commercial viability, etc. This section draws tog~ther

the Evaluation Team's conclusions, first. for the productive activities

supported under the projects, and then for CA}L~~TEC as an implementing

organization, over all the ATI projects.

a. Analvsis and conclusions regarding the productive

activities

(1) Source of ideas

The ideas for the rural poctery project. the

improved bricks project and the oil press project stem from the Project

Officer's past work in Arusha for an AID-funded project and the

Tanzania Rural Development Bank. The Project Officer has had

experience working with the productive enterprises, Themi Engineering

and Sheriff Dewji and Sons, Ltd., from earlier work in Tanzania. His

relationship with the regional representative of the Small Industries

Development Organization (SIDO) led directly to the manual brick

press technology being tested for the Improved Bricks Project.

Project ideas were developed in Washington, proposed via mail to

the entrepreneurs in Tanzania, and then further developed by field

visits. There is no question that the ATI Project Officer could not

have been able to move so rapidly to initiate three projects in the
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first 12 months of his employment without building on his establis~ed

contacts and prior experience. This was perhaps ATI's thinking in

hiring him and makes sense when there is organizational pressure ~o

fund projects.

(2) Productive activitv caDabilities and co~~it~e~t

The Sheriff Dewji and $nns, Ltd. is owned and

managed by quite capable businessmen. The Rural Potteries Proiec~ Plan

reports that all divisions of the business are profitable. The

management is interested in further refinement of the technology an~

process and allocates time for research. One family member's sole job

is the operation of ceramic production. The head of the family has ~

very keen interest in the rural potteries project, and works well with

the Project Officer in any suggested changes or alternations in the

project.

Therei Engineer~ng has the capabilities to carry out the oil Dress

production. The project has supplied them with a seeming abundance of

hardware technology; and prior loans have enabled them to b~ild up a

substantial raw materials stock, which in present day Tanzania gives

them a significant adventage over other workshops. They are running a

successful ox-cart fabrication business and general machinery repair.

The partner~ include capable management and business expertise. The

firm has the required capacity to manufacture both prototypes and

production machines.
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While Themi has a strong commitment to the production of the

SO-ton equipment, having acquired the machinery and tools necessary to

produce it, commitment to manufacturing the Bielinburg press is less

easy to assess. For one thing, it doesn't require the use of the ne~

machinery such as flamecutter or a 2 meter lathe.

The Meru Earthworks firm has devoted the time of an employee ~ho

studied with the C~~TEC Civil Engineer in the UK a~d is werking

alongside him in testing the equipment planned for the imoroved

brickvard. While the Evaluation Team did not have the time to talk

directly with the management of the enterprises, the provision of

employee time to essential training and R&D is indicative of co~~itment

to the project, and realization that their capabilities with regard at

least to the brick press technology need upgrading.

(3) Risk to productive activities

The rural pottery project poses little risk for

Sheriff Dewji and Sons, Ltd. The project has strengthened their

enterprise and allowed them to make materials they were previously

required to import. It is uncertain that there will be impact on rural

potteries. The project was originally designed to build up Sheriff

Dewji's capabilities, i.e., an institution-building projec~, and the

objective of assisting the rural potteries was added after the project

was reviewed within ATI. Although the project agreement notes one of
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the objectives is to provide techn:cal assistance to the potteries,

there was very little redesign of the project to reach this end.

On the other hand, the risk taken by a potter to move into glazed

production is substantial. With the large capital investment required,

the production process requires more attention to productivity, and

~arketing to insure sufficient output and sale of output, to cover

loan charges, and higher operating expenses.

The Evaluation Team sees considera~le uncertainty and risk in the

imDroved brick project. Initial assumptions about the aVrtilability

of suitable clays elsewhere were not borne out. The project site and

product quality-price uncertainties to be faced by the new brickyarc

are related to the two existing brickyard facilities, whose future

operations, output, and market competition are yet to be determined.

One might wish that these inherent risk factors could be foreclosed by

an altogether different project site, serving a different market, and

thus having significantly different raw material and product transport

cost factors. 17

(4) Marketabilitv

Orders are being made for the oil presses, and a

number have been sold. The Evaluation Team sees no problem with

17The SIDO Regional Manager suggested moving the site to his home
town of Iringa ir. Central Tanzania, if a suitable site did not soon
develop.
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marketing the large press, given the favora~le return on investment

resulting from the high price of cooking oil. There may be a reduced

market share for the BO-ton press because of IPI's decision to retail

the t~chnology. Themi Engineering may not devote its resources as

enthusiastically to the production of the Bielinburg press, although

the Evaluation Team believes there will be great de mane for it.

As for the marketability of the brick making technologies being

tested at Cfu~TEC, only the Meru Earth~orks is a known customer at

this time.

The original design of the rural Dotteries project focuses on the

production of firebricks, frit and other materials. The marketability

of firebricks has already been proven by the sales experience of

Dewji. The production outputs of frit and other materials have a ready

consumer--Sheriff Dewji and Sons, Ltd. can consume it for their

internal use. The firm's market orientation seems not to be directed

toward selling to the potters, and thus it is uncertain whether this

market will ·compose a significant percent of their sales in the short

Lerm.

(5) lnfor~~tion flow

Themi Engine~ring receives significant attention

from the ATl Project Officer. He visits the site frequently on his

trips to Tanzania. Communication between the lnemi and the Arusha
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Synod representative regarding the production of presses for the ATI

supported follow-on activity has been poor (see Section III.B.6.).

The information flow between ATl and Sheriff Dewji and Sons,

Ltd. is very good. Recommendaticns to adjust the technology,

e.g., relocate flame throwers within the kiln w~:e readily accepted.

Information flow be~ween Sheriff Dewji and the potters is minimal.

Efforts hcve been made, but two potters complained about the lack of

dedication to activities with which Sheriff Dewji has been involv~d and

the lack of follow up on promised assistance. 1S

b. Analvsis and conclusions regarding the imDlementing

organization C~~TEC

(1) CAMARTEC's capabilitv

CAMARTEC has an active technical role in only one

of the three projects, tte Improved Brick Project. All apparent

capability rests with the civil engineer they recruited for the

position, as any experience gained from their previous work with

earth-block presses was lost. There is no brick testing capability,

other than simple density calculations, and material must be sent to

test facilities in Dar es Salaam.

CAMARTEC's participation in other projects is largely limited to

l8Sister Jean, Dar Es Salaam and Pottery, Dar es Salaam.
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monitoring and evaluation. In the Rural Pottery project, they have t~e

role of assisting village potters to complete loan applications. :he

C~~~TEC representative assigned to this project had little inforrr-ction

on the activities of the operations he was to monitor, and knew ve~v

little about the village potters he was to assist.

(2) CA~~~TEC'S co~mitment

C~~~TEC has assigned one individual to work ~:t~

the three projects that it monitors, but the a~ount of time allocc:eG

to the projects (about half) and the design of the projects gtves

C~~RTEC very little room to contribute to the projects. C~~~TEC is

being used as a convenient organization through which to pass funes.

The Improved Brick Project is different from the other two ATl

projects because it gives to CA}l~~TEC a substantive research and

development role. The other two projects do not substantially involve

C~~~TEC in research, testing, or demonstration activities, and th~s we

suspect a different level of co~~itment on the Center's nart.

The Evaluation Tea~ noted that C~~~RTEC's resumed ox-cart

production may undermine Themi Engineering's overall commercial

viability. CAMARTEC passed the ox-cart prcduction technology to Themi,

pursua~t to CAK~TEC's commitment to fostering organizations based on

technology developed from its organization. This commitment may be

limited as it continues to produce the ox-carts in lieu of moving to
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other machinery development and prototype testing.

(3) Risk to CAMARTEC

C~~TEC'S role is largely limited to being an

information broker. It has little investment in the projects;

consequently it has little risk. The organizatio~ should gain from the

projects through the loan repa)~ents by the productive enterprises.

These funds can be used by Cf~l~~TEC to develop other projects, such as

ne~ grain storage technology shared with them by the ATI Project

Officer.

(4) Information flow

Information flow between ATI and CAMARTEC appears

to be good. Th~re is a lack of monitoring of projects on the part of

C~~TEC, indicating there is not sufficient communication between

CA:~RTEC and the productive activities.

4. Luthera~ world Relief, The Arusha Svnod, and Village Oil

Production

The fourth and final project in Tanzania follows on the oil

press production project. It is an effort by ATI to ensure

dissemination of the oil presses to village groups through innovative
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technical assistance and financing arrangements. Table 18 summarizes

the projtct.

a. History and funding

The Lutheran World Relief is the implementing

organizaLion for the Village Oilseed ProjecL. The Arusha Synod, a

conglomeration of parishes tinder the Evangelical Lutheran Church in

Tanzania (ELCT), is the sub-grantee implementing the project. Both

organizations are discussed b2low, with greater emphasis on the

Synod as it has the day-to-day management responsibility of the

project.

The Synod's orientation is evangelical and development work. It

is composed of 15 community congregations, each with an annual

budget of 1 to 1.5 thousand shillings. In most cases, the budget

is entirely from contributions from members 0: the congregation.

The Synod receives funding from a number of international

organizations including Bread for the World, ICCO (Dutch), and GTZ,

(the German Overseas Service). Their current heifer project

supported by the EuroFean Community for forty thousand dollars

will be increased to one million dollars. A long-term pastor

working in the Arusha Synod, informed the Evaluation Team that

obtaining money is not a problem. He notes that there is mora of a

problem to find donors willing to fund small projects.
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Table 18: Village Oil Processing Project Summary

Region: Africa Projec'::. GO.: 84-0035

Country:
~ocation of Project:
Kame of Project:
Implementing Organization (10):

Productive Activity:
Startirg Date of Project:
~~urnber of Honths Elapsed

at Tise of Evaluation:
Scheduled End of Project Date:
Total FunGing:

Purpose of Project:

Description of Technologies:

Strengthening Grants to 10:

Expended thru September 30, 1985:

Tanzar.ia
Arusha
Village Oil Processing
Lutheran World Relief/Lutheran Svnod

in Arusha
Vi llage Groups
March 1. 1935

8 ~10n ths
February 28, 1989
$142,676

To disse~inate hanc-operated oil
pressing technology to villages and
to start a self-financing
development entity to help Tanzania~

village groups establish ;mall scale
sunflower oil extraction industries.

The "soft technologies" include
assistance in extension researc~ to
identify high potential sunflowe~

growing areas, financial assista~ce

to purchase the oil press and mo~t

important, assistance in developing
organization to operate the oil
presses. The oil presses
manufactured by the oil press
production project (84-0102) will be
used in this project.

None
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The financing body behind the Arusha Synod supporting this

project is the Lutheran World Relief (Lw~). The headquarters of

Urn. are based in New York, with regional headquarters in Nairobi.

ATl directs its funds for the project via this organization. L~F

fur:ds a number of projects in East Africa. and has four in Tanzar:ia

~l:~ budgets totalling over $3 million. L~F has worked join:ly

wi:h USAlD, L~HCR and ELCT, which indicated to the Prcject

Officer that L~F could work well with other donors. In relation

to this project. L~F has provided input to shape the

project, but does not deal wlth the project on a regular basis, e~:cept

to process reports from the field. It has no management

responsibilities in the field.

A major impact that LWR had on the project was reshaping the

project at the last minute. Project develcp~ent did not proceed

smoothlv. After initial commit::nent from L\..''K to fund t',.;o vehicles

and two expatriates, Lw~ ~;ithdrew almost half of their resources. The

decision to change LW~'S support \,;as made at the top of the

organization after a change of leadership. The ATl Project Officer

doubts that he wi 11 work wi th L',.:F aga in. His reascns are that 1) he

does not consider Lw~ a reliable par~~er due to the unexpected

withdrawal of substantial funding at the last minute, and a perception

that the LWR top leadership is not sensitive to African development

needs. However, the disenchantment appears to be mutual: L~ffi is

disappointed with ATI's development of the project plan. It requested
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that thp. recipients of the press be communities, not individuals, an

issue which has not been resolved as of November 1985.

b. Overview of current SYnod activities--management and

resources devoted to the project

The Synod is presently involved in a number of projec:s

including heifer, pottery, fish farming, and health clinics. The

objective of the he~fer project is to upgrade local cattle breeding

stocks largely through the supply of improved heifers. Most of the

project activities of the Synod are manage1 Ly people in individua~

congregations. There is little centrally-funded activity.

~ ~,r contributions from the Synod are supporting the Governing

Council and the network of congregations in the Synod. These are

valuable contributions which will affect both the direction of the

project as well as its replicability bet~~en villages.

5. Description and findings of Lw~ project

a. Obiective of project

The objective of the project is to disseminate

hand-operated oil pressing technology to villages. Through this

dissemination villages will have access to lower priced oil, and the

establishment of oil pressing concerns will create employment. Another
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objective is the e~richment of the community due to retention of the

value added by processing in the village, rather than paying an oilseec

p~essing enterprise based in the town.

The relative emphasis berween maKing oil available a: lower prices

a~c tre enrich~en: of the villd~e co~~unitv is u~cer debate betwee~ A~=

and the Svnod. The ATl Project Officer feels tha: the oil press sho'~:G

be disseminated not only to community concerns, but to inuividuals as

well. The availability of the oil at a lower price should be a

primary concern, and disse~ination will ~e qUlcker and have a greater

chance of success if individuals are also involved.

The Synod believes that the benefits from the technolagy shou~d

not be captured by an individual proprietor, but shared by collective

or group ownership.

A second project objective is to establish a self-financing

development entity to help Tanzanian village ~roups escablish

small-scale sunflower oil extraction industries.

b. DescriDtion of producing entities

As of November 1985, the L\JR technical advisor of the

project states ~hat the producing entities of the project will be

groups of vi~lages. The ATl Project Officer hopes to convince the

advisor that the press should also be made available to individuals as
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well. How this wi~l work out in practice is yet to be seen, but it mav

be that assistance will be offered to individuals to help set up an oil

press concern, but individuals will not be eligible for financial

assistance.

During the first phase of the project. the L...."R advisor no::es th::::

t~e press ~iii be rec~ived bv villages ~i::hin the Synod dist~ict. A::

present, identification of Villages has proceeded along Synod

organization net~orks.

be IT:em~ers of the Svnoe.

I: is probable tha: the first fe~ groups

c. Descriotion of "seEt tech~ologv"

This project is taking the technology developed under

the oil press production project (i.e., oil presses) and providing

assistance to villages to be able to use the press. Assista~ce

i~cludes extension and research to identify high potential sunflower

growing areas, financial assistance to purchase the press and most

important of all, assistance to developing organizations to operate the

oil presses.

d. Progress to plan

The project was recently funded in March 1985, and

consequently is only eight months old, but the project is already ahead

of schedule. Seven villages have been identified, instead of the
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three, and one press has been installed in a village. Pragress has

been made on developing a proces~ for the dissemination of the

technology. The process involves substantial Tanzanian community

involvement, as we~l as substantial press recipient involvement.

e. Co~~ercial viability

(1) Tvpe of analvsis performed in Proiect Plan

The co~~ercial analysis in t~e projec~ plan was

completed with a good deal of thought and examination 0: issues. Manv

factors were considered, including all the components of fixed,

variable, capital and start-up costs for the productive sub-project

activity. Two components of the project were analyzed: oil producing

enterprises and the development company. A Lreak-even analysis on the

productive sub-projects (independent oil produccion operations) and

then a cash flow analysis on the development company was undertaken.

The Project Plan noted a break-even point at 17 percent of capacity,

and a development company cash flow sufficient to fund the projected

number of sub-projects. An aggregated cash flow analysis was

calculated for all the sub-projects, and it was estimated at

T sh 26,000.

(2) Revised commercial analysis by the Evaluation Team

A commercial analysis of the independent oil
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production activities was recalculated by the Evaluation Team and is

presented in Annex 8. The analysis considered the changes due to the

technology development and price and cost data as of November 1985.

No major assumptions of the original analysis were challenged, but

prices had changed considerably, and the development of the technology

required more ca~ital equipment than previous 1; envisioned (see Sectio~

II.B.2.c.). The capacity of the oil press is calculated at 50 percent

more than previously estimated. Considering these major changes (mo~e

capital equipment, greater productive capacity and price changes), as

well as changes in cost of raw material and price of oil to be sold,

the recalculated commercial analysis indicates that the project will

break even at 15 percent. (See Annex Table 8-1.) When financial costs

are included (~~ich were not in the Project Plan), the break-even price

increases to 21 percent of capacity.

Sens~tivity analysis was performed on three factors: price of

raw material, cost of output, and the capital investment (cost of

major equipment) required for the project (see Annex Table 8-2). The

cost 0: raw material inputs and price of output (oil) was varied by 10

percent, where as the cost of the capital equipment was varied by 20

percent. The cost of equipment was varied by 20 percent as information

on these costs is more tentative. The analysis indicated that the

success of the project is not very sensitive to the cost of tl1e raw

materials, but is very sensitive to the changes in price of the

equipment required to start an operation as well as the price of the
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output.

The probable return to investment in the technology package

promoted by the project, as calculated bv the Evaluation Team, is

likely to be about 22 percent. The change in the internal rate of

return according to price changes in these factors are displaved

in AGnex Table 8-3.

(3) Sensitivity analysis to various orice chanEes

Commercial analysis of the new Bielinburg oil press

developed under the project indicates that it has similar break-even

points to the BO-ton press described above (see Annex Table 8-4).

Capital costs are about one-third, production is one-third, but

prod~ctivity measured in terms of extraction rate are similar

bet~een the two machines.

6. Analvsis and conclusions about L~~ and Village Oil Production

a. Source of the project idea

A pastor in the Arusha Synod along with the ATl East

African Project Officer developed the project idea in response to the

perceived need to have access to locally produced edible oil in

the villages. The project is a follow on project to the oil

press production project which ATI funded the previous year.
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Villages must depend on the market and market prices for their

oil. The official price of sunflower seed oil has increased from

T sh 120 per imperial gallen ($13.33 in 1980 dollars) to

T sh 450 in 1985. 19 Oil is usually purchased on the black market at

an even higher rate of T sh 560, as it is ~ot frequently available i~

the stores at the official price. Due to low producer incentives,

decrease in oil press capacity, and the government mandate to culti\Tate

crops other than oil seed crops, there is little edible oil available

for village consumption.

The pastor sought assistance frem ATl and subsequently from

Lutheran World Relief to make the oil presses available, so villagers

could extract edible oil from their 0~1 seed production and capture the

value added for themselves.

b. eauabilitv and commitment

The Technical Pdvisor to the project is a very capable

American with extensive experience in Tanzania. He has worked

previously in the region and is familiar with the customs and

relationships in the village. The Advisor has a history of

village-level participation and the Evaluation Team believes these

attributes will be major factors ~n the project's success. As his time

is fully committed to the project, any problems arising in the project

19project Plan, p. S.
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and can be dealt wilh quickly.

The commitment of the Synod is demonstrated by their active

participation in an advisory council, and their interest in learning

about developments of the project such a5 a demonstration of ne~

developments in oil press production.

c. Risk

The financial risk to the Synod is very small, but thei~

personal stake is high, as they are devoting energy to the project in

terms of time and program revie'..J. The risk to the villagers is

dependent on the terms given to them for the purchase of the oil

press. The Advisor hopes to reduce the risks by educating them on the

requirements of an oil press operation and by staging the entry of the

press into the village, e.g., first introducing sunflower seed

varieties ~ith high oil yields and increased plantings.

d. Marketabilit?

There will be no problem in selling the oil, a= it is in

great demand and the low production costs should insure complete use or

sale of all oil produced, even if the ~revailing retail price were to

level off or decline marginally.

e. Information flow
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The dissemination process developed by the advisor is

one in which the iIltroduction of a press will be dependent on the

receptivity of the village to the press and the necessary requirements

of operating it. The arrangements for dissemination are t3ilored

to che individual needs of the cO~T!unicy receiving the press.

During project development, feedback from U·ffi ~as not incorporates

into the Project Plan. The ATI Project OfficEr reasons that it was

necessary to get the project started, leaving the details :0 be worked

out Subsequently. This has resulted iri some disconten'c between him 2nd

the ad,isor hired by LRw, as the advisor is following the original L~F

proposed plan, which was not incorporated into the ATI project plan.

C. AIl Links to Other Organizations in Tanzania

1. Donors

a. ~SAID!Dar es Salaam

ATI has been operating in Tanzania since the P~ojec:

Officer joined the organization in 1984, but he was well known to

Mission staff from his prior work on AID-funded projects. In a

debriefing with the Evaluation Team, the Mission Director expressed his

respect for the ATl Program Officer based on past as~ociations and his

interest in ATl's current activities. Because of the Brook Amendment's
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structures, he considered ATl's program to be wrapping up ongoing

programs as the Xission phases down (see Annex 6). Bilateral aid to

the GOT is scheduled to end in 1987, though funds may be expended on

disaster relief and Food for Peace (Public Law 480) beyond that date.

The ATl Project Officer has made use of the Mission's adminiscrative

assistance in procurement and in utilizing the reflow of PL 480 funds.

b. Other do~ors

ATl has not worked with other direct bilateral

assistance programs in Tanzania, but its projects have relied on t~e

services of a Dutch volunteers in both the Rural Potteries projec~ (to

provide technical assistance to one of the Arusha cited potters) and in

the Brickyard Project to help select sites for the Improved Brickyard.

2. Tanzania technologv organizations

ATI has selected CA_~~TEC as the impleme~ting organization

for three of its four Tanzania Projects. The Center may not be a

strong institution, but it has the Government's trust and support to

deliver appropriate technology in the Arusha region and its expanding

network of workshops (refel to Section III.B.l.).

The ATl Program Officer has strong links to the Regional Manager

for SIDO, based on the Project Officer's prior work experience in

Arusha. Tne Evaluation Team met with the SIDO Regional Manager and was
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impressed by his stated approach and interests. He was involved with

the ATl Project Officer in setting up Themi Engineering, and he has

considerable interest in the Improved Brickyard project.

The links between AIl and IPI are not well forged, though IPI

provides the source of the 80-ton oil press technology. Various

aspects of the Oil Press Production Project could have bee~ i~pro':ed

if close ties, more frequent exchanges, and better agreement had beep

reached on the development of the technology, the granting of exclusiVE

rights of production (to Therni) I the frequency and qualit~ of techn~cal

assistance, and the apparent competitive situation which has now

developed. (See Stction III.B.3.a.)

3. Interns:ional technoloEY development and transfer

organizations

AIl's improved brickyard project is testing alternative brick

press and clay crushing technologies, cue of which is supplied by the

Interlllediate Techno~ogy Group in th~ United Kingdom. The test is

likely to generate controversy between ATl and ITDG on the merits of

IT-~orkshops promoted technologies. (See Sec~ion II1.B.2.b )

The Rural Potteries Project funded enterprise, Sheriff Dewji and

Sons, Ltd., has ties to VITA, and the kiln firing technology using

waste 0il has been featured in the latter's worldwide pL~lfcations.

The evaJuation team is not aware of any follow-up links betwep.n ATl and
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VITA, which is based in Washington, DC and AID funded. Areas of

cooperation may be limited to knowledge dissemination, but could be

irr.portant to the replication objectives of ATI projects.

4. Analysis and conclusions about ATI linkages and oDerations l~

Tanzania

ATI has staffed the East African region with an experiencec

personable project officer. He has cultivated various links with

agencies and GovernmenL over Lhe years, knows the principal actors ~e~l

and ts respected by those the Evaluation Team met. It is not

coincidental that the projects are concentrated in the Arusha area

where the Project Officer worked for many years, and which provides

easy co~~unication to Kenya.

The ATI program in Tanzania is significantly biased toward work~n;

closely with and supporting for-profit enterprises. The tJpes of

projects chosen, the particular actors selected to work w5.th, and the

relative inattention to and impatience with bureaucratic niceties

reflects the interests and experience of the Project Officer. The

i~~ediate result is that the program got off to a quick start in a

situation where other programs were in jeopardy because of the

Congressional Amendment effecting bilateral aid to debtor countries.

As the evaluation team has indicated in the conclusions about ~he

specific projects and Implementing Organizations in the precedi~f

sections, this approach raises ~ome questions of leveraging and
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spreading the benefits. The report returns to this point in the

concluding chapter.
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Table 14: C~~\RTECa Budset, 1982-86
(M.~11ions of Tanzanian Shillings)

1982-83

1983-84

1984-85

Development Budget

14

29

30

7.5

Recurrent Budget

2.6

3.9

5.2

aC~~L~TEC = Center for Agricu~tural Machinery and Appropriate
Rural Technology.

Scurcc: Es:imates from Director General, CN~~TEC, Nove~ber 1985.
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IV. FIELD OPERATIONS IN KENYA

A. kTI's Planning and Field Operations

1. Historv and staff.

ATl has a long history in Kenya commencing with ATl's

esta~lishmenl undec the Grant. The progra~ has not always been

s~ccessful, i~ pa~ti(u13r ~ith re6arJ to a nun~er of

institutional-strengthening grants. Nine of the 11 projects begun

under the ATl Grant were completed by October 1983. The r~~aining t~o

were closed ao~n in 1984.

A project in the local oiner~l resources technical field is (he

first initiated ur.der the Cooperative Agreement, and represents a shift

in enphasis for the Kenya program. A more direct route to working with

the private sector enterprises is being pursued. The shift coincides

with the preferences and interests of the ATI project officer assigned

to East Africa. He served in the Peace Corps in Kenya, and stayed on

to help set up a pottery business some years later which is still in

operation. He knows the country and people well and is fluent in

Swahili.

2. Project portfolio

ATl has only one Kenya project as of November 1985, the

Ceramic-Lined Jiko Project (No. 85-0009), which was studied by the

Evaluation Team. The implementing organization for this project, Kenya

Energy Non~overnmental Organizacions (KENGO), and the prime contractor,
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Maiki Jikos. Ltd •• are described in the following sections.

The Jiko Project is for a total of 5248.973 K sh and is summarized

in Table 19. It was of special interest to the Evaluation Team because

of its replication potential. ATI is actively involved in

dissemination of the technol03Y outside of Kenya, and the East Afric~

project officer has travpled to Haiti to test the Kenya Ceramic-Line~

Jiko (KCJ) and assess demand.

Other ATI projects in the concept stage include a portable brick

press which would travel to vdricus brickyard sites. and a compressed

saw-dust burner. Both technologies are employed in other ~frica AT!

projects. and fall in the priority areas of mineral resource

development and afro-processing. according to the Project Officer. The

Evaluation Team is not aware of any other agro-processing projects, or

any farm equipment projects under con~ideration.

B. Description and Findings About lOs and Projects in Kenva

1. Kenya Energy Nongovernment~l Organization,: description and

findings

a. History and funding

The Kenya Energy No~governmental Organizations (KENGO)

was established in 1981 to coordinaLe the participation of
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organizations and associations in the United Nations Renewable Energy

Conference, held in Nairobi that year. It continued the coordinating

role after the conference. registering as a ~~nprofit organization.

and now has some 60 member organizations subscribing at 200 K.sh. per

year.

KE:\GO's funding source, apart from the nominal a:nount raised bv

subscriptions, is through donor organizations, and is reported to be

K sh 10 million., and K sh 1 million from NORAD.l

KE~GO was a subcont~actor on the Renewable Energy Development

Project (REDP) under the Ministry of Energ:/ and Regional Development.

The project was to run from 1980 to 1984 with funding of about

US 6 million. The coekstove portion of this project was terminated Ln

1984. mainly because the principal actor. Ma~Nell Kinyangui departed at

the completion of his two-year contract.

~ENGO carried out serne cookstove dissemination activities on thiJ

project anc was involved in a test program for t~e KCJ. It is a

natural implementing organiZation for the AIl ~ookstove project b~cause

of its widespread variety of contacts through~ut the country.

b. Management and overview of current activities

KENGO is an umbrella organization for all the

lWalubengo, 1985.
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non-governmencal organizations working in the field of renewable

energy. It provides for (1) direct material dssistance, e.g.)

seedlings and fencing materials, (2) training in agro-forestry, (3)

tech,lical assistance to its mel'Gber organizations, and (4)

coordination/information transfer.

KE~GO is otganized into t~:) main progra~ areas, Agro-Fores~[y and

Wood Energy. Its total stafr is approximately 26 with about eight

peopl~ in the Wood Energy section. The woodstove project has the ATI

project mrtnager and three other extension officers.

KE~ro's manage~ent is reportedly over extended. The Evaluation

Tea~ was unable to meet with the Dire~tor) and instead interviewed the

Head 0: the Woed Energy Section.

KE~GO's main activity at prespnt is promotion of energy

con~ervat~Jn through a series of traveling workshops. At these

workshops agro-forestry ana improved cookstove technology are explained

to local leader~ and interested cit~zens.

c. Resources committed to the All project

T~~ AIl project with KE~~O did not get started smoothly,

partly because of a misjnderst~nding (and perh?~s miscalculation by

KENGO) on roles and in-ki'1d reSOl1rc~s to be contril-uted by KENGO. The

original plan called ror KENGO to supply two staff full time, and a
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vehicle. The vehicle and second st~ff member were noc made available.

At the time of the Evaluation Team's visit, November 1985, this seemed

to have been resolved, b~c not without some mutual disenchantment.

This matter is treated in the conclusions.

2. Description and findings of KE~GO's Cera~ic-Lined Ji~o

Project

a. Project purpose and objectives

The objective of the project;i is to "assist in bringing

about the widespread use of fuel-efficient charcoal apd wood-burning

stoves (jikos) in Kenya ••• " in order to reduce the pressure on fuel

wood resources and to 1e~re~se both the laboe allocated to cooking an0

fuel expenditures of low and middle income faITilies. 2

The project aims to facilitate the spread of this improved

cookstove tecL.lOlogy (KCJ) throughout Kenya by promoting 20 dispersed

projects to create a demon~tration effect for r.he manufacture of the

KeJ, and especi~lly the produc~ion of the ceramic liners. Specifically

it will:

o "Introduce ••• ~anuf~cturers to 1mprGved jik0 design, and train

them :~ the process ••• ;

2project Pla~, p. 2.
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Table 19. ~erar.iir:-Lined Jikos Project Summar';

Region: Africa

Country:
Location of Project:
Name of Project:
Implementing Organization (10):

Productive Activitv:
Starting Date of P~oject:*
~: ur::be:: 0 f !'-1 0 nr ~ s E1a psed

at Time of Evaluation:
Scheduled End of Project Cate:
Total Funding:

Purpose of Pro;ect:

Description of Technologies:

Strengthening Grants to 10:

Expended thru SE?te~ber 30, 1985:

*Grant dated May 16, 1985.

Project No.: 85-0009

Kenya
CountrY',,,ide
Ceramic-Lined Jikos
Kenya Energy Non-Govern~ent

Organizations (KENGO)

Auge,:st 1, 1985

3 Honths
July 30, 1988
$248,973

To promo~e the manufacture and
dissemin2tion of fuel efficient
cook stoves (jikos) in Kenya.

The project will offer existing jiko
manufact~rers training in the
procuction of metal cladding and
ceramic liners for charcoal burning
stoves. The project will also field
test a ceramic-lined portable wood
burning stove.

None
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o Locate and train local potters in the process of

manufacturing ceramic liners;

oRe-capitalize these producers to jointly make improved jikos

on a commercial scale ••• ,,3

An overriding objective of the project is to shor~en the time required

for widespread adoption of the technology, especially in areas outside

N3irobi and Mombasa, the two largest cities. The Project Plan

e~visions that the project may shorten the time period in half, from 20

to 10 years. Thus, it falls into th~ category of replication efforts

under ATl's amended Cooperative Agreement.

A secondary aim of ~he project is to test an improved

ceramic-lined wood burning stove with further development of this

technology contingent on successful pilot and field tests.

b. Description of the organizations involved in

implementing the pr~ject

The funding for this project is channeled through KE~GO,

which subcontracts the work to Miaki Jikos, Ltd. The latter is a

partnership formed by a man who has been most instrumental in the

development of the KCJ, Maxwell Kinyanjui. KENGO's role as

implementing organizatic., is primarily to subcontract with Miaki Jikos,

and then t2St toe products. Other activities are accorded to KENGO,

3Concept Paper, p. 3.
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but the primary responsibility for the thrust of the ATI project lies

with Maxwell Kinyanjui.

"Originally cClnceived to provide a training and testing site for

research into impro:_d jikos, it (Miaki Jikos) is now a full-scale

production unit in which the metal and ceramic components of jikos are

manufactured ... Miaki Jikos was originally operated as a self-financing

technical development unit, and has evolved into a profit-making

company making money from supply of technical assistance, and

manufacture of jikos."4

Mr. Kinyanjui is known as the African expert on ceramic-lined

stoves. S He has been involved with cookstove improvement and

production since 1977. 6 He has direct experience of the specified

tasks assigned him in the ATI project as he was recently involved with

the Kenya Renewable Energy Development Project for which he "designed,

planned and implemented a strategy for ••• (USAID) establishing ten

small-scale enterprises producing improved woodstoveso" He has had

experience in Sudan, Lesotho and Rwanda on consultancies with USAID,

CARE and UN/FAO on the design of programs, implementing projects and in

the design of stoves. His entrepreneurial talents are easily

recognized in his numerous occupations: a potlery shop, a consulting

firm, a past investment in a beef feedlot business, and the

4project Plan, p. 10.

SSource: Conversation with H. Allen.

6Project Plan, p. 8.

afriv.wp/ati-eval 1-10-86 rnc page 7



organization of a profitable study/tour of East Afric~ for US

students.

Kinyanjui's ability to manage an operation in a

commercially-viable mode is exemplified by the production operations of

his jiko business, Miaki Jikos. Each line of the production process

is paid by the piece, allowing a profit margin at each step of

production. There are "profit centers" built i'1to the

operations--Kinyanjui buys ceramic liners from his pottery man) who in

tur~ has hired workers to mdke the liners, the workers being paid on a

per piece basis.

c. Description of the technologies

Both hard and soft technologies are involved in this

project. The hard technologies are the production of the metal

stove cladding, the ceramic liner and the assembly of the ~ieces for

the charcoal burning ilkos.

The major differences between the stove promoted by this project)

USUJlly referred to as the bell-bottomed jiko or the Kenyan

ceramic-lined jiko and the traditional Kenyan stove are (1) the

presence of a ceramic liner instead of an all metal stove) (2) the

waisted-metal casing) (3) :he need to use vermiculite to ~eal the liner

and the metal claddings together) and (4) a 30 percent greater fuel

efficiency.
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The soft technologies in this project involve training and

marketing assistance as well as business management. The project will

offer existing jiko manufacturers training in the production of metal

cladding, (raining in the manufacture of ceramic liners, help in

penetration of the local markets, and (provide) capital both to

consolidate their existing operations and to provide security and

additional storage for expanded production of the new stove. 7

The "soft technology" is especially importar.t: as the project is

premised on the need for technical assistance in order to produce a

good quality liner. The liner must be constructed of a suitable

mixture of clay, sand and cow dung, and fired in a permanent kiln at a

concrolled and ~onstant temperature. The liner must also be properly

installed in the cladding with sufficient vermiculite to ensure

sufficient insulation.

The project includes technical assistance in the form of training

on the technical side of the manufacture of both the cladding, the

liner and their assembly, but also in developing a local market for the

stove and in developing a market strategy. Financial assistance is

offered in terms of loans and credit for material.

d. Progress to plan

7project Plan, p. 2.

afriv.wp/ati-eval 1-10-86 rnc page 9



The plan for the Jiko Project calls for a staged

expansion of the program on a geographical basis, starting with

sub-projects ~n Central Province and more heavily populated areas of

Eastern a~J Northeastern Provinces. 8 After the first year, the efforts

will concentrate in t~o other regions, western Kenya and the central

portior of the Rift Valley, and th2 corridor from ~airobi (0 the Coast

(Machakos, Voi, and Mombdsa).

The strategy is to start the ~roject in a region where the

improved c00kstove technology will be most rtadily accepted and build

up the manufacturing c~pabi!ity in that area to meet the demand. The

Evaluation Team saw evidence to support this strategy, with the

informal sector in Naicobi actively engaged in manufacturing the KCJ,

and retailers carrying the cookstove. In November 1985, the projec~

was only in the second quarter, but extension training activities were

well underway and at least two arrangements made with KCJ assemblers.

Part of the strategy is to promote local market development through

established retailers and then pass the supply &ource from Miaki Jikos

Ltd. to a local assembler. The Eva~uation Team's site visit to Thika

confirmed that this market development was underway, and apparently

successful.

The progress over the life of the project hinges on establishing

the manufacturing proce~s outside central and eastern Kenya to the

other two areas of concentration. A corollary development is to

Sproject Plan, p. 24.
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establish alternative suppliers for the ceramic lining. While this was

not underway in November J985, the Evaluation Team viSited e kiln set

up innear by Li mu r u . j t h the d ire c t ass i s tanceo f the AT I Pro j e .::' t

Officer. Production of the first batci. of 300 liners was underway

b,.t quality and sales were not yet established. Getting the ceramiC'

li~e, manufacture dispersed around the country will be a critical test

for ~iaki likos a~d the project. In the ATl Projec: Officer's vie~,

the move to western Kenya as an area of concentration will be a test of

KE~GO's dissemination and promotion abilities.

e. Commercial viabilitv

There are three different phases of jiko production:

ceramic-liner produc:ion, metal cladding pruduction, and assembly of

the two components to make a cookstove. The viability of each of these

phaSeS in an urban setting has been demonstrated. However, the

Evaluation Team has some concerns, especially with regard to dispersed

production.

The viability of commercial production of the metal claddings and

the asse~bly of the jikos is proven by the existing production in

Shauri Moyo, an artisan community of metal workers on the outskirts of

Nairobi. 9 The Evaluation Team, on their visit to the market, noted

that the ceramic-lined jiko stove had taken over the market from the

9The "informal sector" described in a 1972 ILO report and
emphasized in the 1979-1983 N3tional Plan.
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traditional stove. Out of the 32 artisans observed, 78 percent (25) of

them were making the ceramic-lined jikos only, while 16 percent (five)

were making both the traditional and ceramic-llned jiko~, and only six

percent (two) were making the traditional jiko only. This depth of

market penetration clearly indicates the commercial viability of the

technolog! lines in the urban se~ting (see TablL 20).

The majur factor to prevent this technology from having an equal

success in other regions is the availabilitv 0: the raw mater~als. :he

artisar.s are using scrap drums in which they use the inexpensive top

portion to Make the claddings. The profitability of clidding

production will depend on the availability of the cheap metal and the

price of the ji~o. However, the former may pose thE major constraint

to dispersed manufacture of the KCJ, as the main source of scrap is the

Nairobi industrial area. The Thiki project participant visited by the

Evaluation Team cOll~lained about the availability of scrap metal and

that town is only 30 km from Nairobi. Ironically, Kenya's poor

dispersion of medium- and large-scale manufacturing plants outside the

Capital assures that Nairobi's informal scrap fabricators will have a

comparative advantage over other jiko makers.

Commercial viability of liner manufacturing enterprises depends on

the demand for the liner, and the ability of the potter to produce a

good quality product. Liner production is a more complicated process

than cladding production requiring a significant amount of capital

investme~t in ~ kiln and in acquiring the skills to work with
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Table 20: Market Penetration ~f likos, Nairobi, November 1985

Traditional stoves only
Traditional and ceraillic

lined j ikos
Ceramic lined jikos only

TOT.':"'L

E~~ber of Artisans

2

5
25

32

Dist:cibut:o"
(Percent)

6

16
73

Source: Evaluation year survey at Shavri mayo artisans, November 25,
1985
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ceramics. For example, the clay composition must be just right, and

the molded liners must be made of an appropriate thickness. with

sufficient and welt-placL1 holes for the grate, and musr be fired

properly. The construction a~d firing of the kiln alone are two areas

which require expert knowledge.

At the time of ~he Evaluation Team's visit in ~ovember 1985, there

were two major manufacturers of liners: Miaki Jikos and ~wangaza Pride

lnte~national. KENGO's progress repcrt to ATI notes that

"they [Mwangaza] are selli~g fire boxes to Shauri Moyo at

K sh 5.00 below the normal prices. Their liner quality is

at present poor. T~e clay/sand ratio is wrong, poor firing,

rough finish, unstandardized sizes, and excessive cracking

inhibit sales of the Mwangaza Jiko liners."

Yet, the ATI project technical assistance trained eight of Mwangaza's

potters.

The Evaluation Team also visited Jerri Internatlonal, another

liner producer. They noted that production was greatly reduced from

prior levels. The Evaluation Team learned from another source that

they had lost tr ~ir trained staff and were likely to be out of ~he

liner production business soon.

Annex 9 presents the cost of production (Table 9-1) and profit

afriv.wp/3ti-eval 1-10-86 rnc page 13



margins (Table 9-2) on liner production, based on figures provided by

Miaki Jikos. The profit margin is 13 percent (on wholesales) and 49

percent on retail sales, but the enterprise, ~hich is the ATI project s

prime contractor under KENGO, has the benefit of superior management

and quality control. We return to this issue under our conclusions on

capabilities (see Section IV.B.3.b).

f. Impact on tar~ec population

The project promises to have a significant impact on the

target population in terms of household savings for those purchasing

charcoal for cooking and heating purposes. However, the target

pupulation is both rural and urt~n consumers lO and in:ormal sector

workers. The Evaluation Team feels that this will be mostly urban

dwellers because of location of informal sector worker~ and prevailing

patterns of charcoal use acknow_edged in the Project Plan.

As discussed in the section above on commercial viability, one

problem with the impact of the project on direct participants is the

capture of the producer surplus from the introduction of the new

technology. In No\ember 1985, we found most of the margin going tJ the

assemblers of the KCJ, with a price war reducing the ceramic liner

manufacturers margins to insignificance. Widespre~d adoption argues

for low prices (and hence low margins at each stage from raw material

procurement to retail markups.) There 1s some danger tllat if the

10project Plan, P. 25.
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technology continues to take off as it has, large producers will try to

squeeze out smaller participants in the produc~ion c~a ~ a:,~ explo.t

the powerless informal sector fabricators of the cla~ding. Most

vulnerable ~ill be dispersed small-scale liner man';fa~turer~ ~~causp of

their greater capital and human investment (kilns, :r~ining). This

process is something to be watched clo~ely. especially in the gen2ld:ly

laissez-faire entrepreneurial climate for this segment .)[ the KenYdn

economy.

3. Analysis and conclusions on KE~GO and ceramic-lined jiko

project

a. Source of ideas

The idea for the Ceramic-Lined Jikos Project stems from

the dissatisfaction of the AID staff in Kenya with diSSe~i~3~jo~

efforts under the Renewable Energy Development Project (RCDP). The

REDP planned to promote the technology through the Ministry af Energy

and Regional Planning, a relatively new organiza~ion with no extension

capa~ility. The main vehicle was to have been a~ Economic Deve10p~en~

Fund but after three years of the project, a long list of P~Os were

still waiting to receive any sort of financial support fram this Fund.

The REDSO office and ~ission removed the COOKS cove component from the

REDP and were looking for alt~rnative approaches.

ATl's Project Officer, through contacts with the S~2cgy specialist
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at REOSO. conceived of the project and develo~ed the rroject plan. At

the same time ",he ivaluation Economist from ATI's Evalu<3r:;')(l and

Technology Develupment Group was carrying out a study of the KCJ as an

exaJ1ple of highly successful appropriate t:echno ')gles. cd,,: :11::. studyl)

1S he1vily referenced in the project plan. Perhaps rhe key to the

overall project ,,)nl_ep:ion was Ma:(Well Kinyanjui, the central ~igure i:1

the KCJ d~ve~crmenr:. who left ~he REDP contractor in ~arch 1984 and

returnE,d to manufacturing KCJs. Securing this "technology champion" to

act as the prime contractor f~r :he ATT pJject was a major coup for

the ProjecL Officer as other dor r l:S competed (and continue to compete)

for his prJfessional and entrApreneur~al talents. His fuil

oarticlpltion appears to the Evaluation Team to be cr~cial tu the

pro j t~C t.

b. Capabilities and commitment

The capabilities of Kinya~4ui, sJle proprietor of

Miaki Jikos Ltd., he.ve been amply demonstrated ':'n his s\lccessful

vperation of a ceramic liner ,~nufacturin~ enterprise, in his p~st

bus~n~ss experience. and his market'ng orjentation. The Thailand

s:udy mlss10n re~llforced his vie·..ls or: both t€chi.lical oni~ business

possibilities of ~oc<stove manufacture,

The question of capability is less (le~r for the contractor,

KENGO. The Evaluation Team W?~ not able to meet wit~ the Director.

11 Hyma n . Eric. ,1985.--------_.
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but was dcco~oanie~ on fiel~ trips by KENGO's ATI project manager. He

has the qualifications to carry out the extens_on effort, having worked

on CAkE's coo~stove program for several years. He d2scr~bed the

testing program for the improved woodstuve, and seemed to have a

realistic gr~sp 0f the problems of both testing and dissemination. He

gave a critical as~essment of past efforts to promote liner manufacture

through church groups. As he told the Evaluation Team, a church

group's expectations were ge~red to reserving free technical assistance

and grants for kiln construction, ratiler than a businessllke approach.

A lingering problem with KENGO which significantly affects both

its capability and commitment is the question of budgetary support for

extension and administrative activities. This possible area of

resource defictency ~ay be addres~ed by funds available from an

increase in the exchang2 ra~e and about $5,000 more added to the total

project cost. It is too 2a~1! to tell whether chis initial

under-alloca~ior,will ;Jose a continuing constraint. The A'II Project

Officer has been r?spo~sive, after some initial misunderstandings. The

project pla1 and budget might have better en3ured that KENGO would h~ve

c:ontinge~l- resources avai.lab]~ "to move ir. the field" and pay extenslon

staff dpvo:e~ solely to the project, des9 i te KENGO's belief that other

donor s'Jpport -",oolid be av:iilaiJle.

Tl'e other actor~ in "his project 8 .... 2 the entrepreneurs involved in

cooks tove '!lanuf dr: ture. n1e" info >,rmal sec tor" su rvi yes qui te we 11 in
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Nairobi and larger towns despite sporadic harassment by city and town

councils. They produce a simple product cheaply, whether it is the

small paraffin lamp made from used oil cans, or the traditional Jiko

made from used oil drums. Their capability to produce the casing for

the KCJ is not questioned, provided sheet metal scrap is available, as

it is an incr~mental change to the current jik~ fabrication technology.

The capability of ente.prises to take up manufacture of the

ceramic liners is again a matter of scale. Clayworks, the large brick

and pottery manufacturer o~ the perimeter of Nairobi. has the capacity,

though the quality was not sufficiently controlled. A government

decision has excluded their participation in any event. It remains to

be seen whether small-scale kiln operations can supply a quality liner

without timely and sustained technical ~ssistance. The operation the

Evaluation Team saw in Limuru had obviously t~nefi~ed from the close

personal interest of the ATI Project Officer with his special technical

skills in pottery and kiln construction and operations. That model of

assistance may be expanded to other regions, but cost effectiveness and

sustainability are at issue.

c. Ri3k

The risks in the ATI project are well known. The

technology of improved cookstoves will spread because all evidencp.

indicates that the demand for the product, at the current low price,
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exceeds the supply. But this is not the project's central thrust.

Risks to the ATI project success are that manufacture will stay

concentrated in only one or two areas, e.g., Nairobi and Mombasa,

and that one or two large producers of liners will capture most of the

market, to the detriment of informal and small-sc~~~ enterprise

development and employment. The manufacture of the assembled KCJ and

its components should be small-scale and dispersed throughout the

charcoal usi~g regions of Kenya, not concentrated in a few larg~ cities

and towns. The risks for liner manufacturers are the greatest, because

of the investment in the kiln. 1'1€ plan to upgrade existing pottery

making operations to include the ceramic liner as an additional source

of income makes sense.

As ceramic liner manufacturers emerge spontaneously, the

likelihood of reduced quality control may lead to a negative

demonstration effect. Too many cracked liners may retard the spread of

the technology of improved cookstoves. This risk was part of the

rationale for the project, i.e., to en3ure that C'lstomers have the

choice of quality locally m~de product by spreading the ceramic liner

tec~nology. The E- aluatioll Team recommends more effort and resources

be put into ways to ensure a self-co~recting quality control system,

e.g .. through explicit efforts at consumer education (see Information

Flows section). Advertising could serve this objective, at the same

time developing the market, but was not budgeted in the Project Plan.

c. Marketability
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The marketability of the KCJ has been proven in Nairobi

with the great increase of jiko assemblers producing the improved jiko

over the traditional iiko (see Table 20). The ability of the project

as designed to establish production and c.istrihution centers out of

Nairobi is a concern. An 1983 report 12 prepared for the Rene~able

Energy Development Project noted that nine jiko producers existed in

I(enya, three of which were liner prodl~cers. These three liner

producers were all located in ~airobi. Since then, Clayworks has

droppod out of the market. However, Miaki Jikos was not counted in the

list and is one of the substantial market producers. Thus, tne current

three liner producers are all located in Nairobi.

As for the asse~bly of jikos, the report noted five locations

out of Nairobi which were producing jikos, two on the Coast, and three

in the Western Province. (See Table 21.) It was also reported at the

time of the Evaluation Team's visit that a rural pottery in Western

Kenya was producing liners. The project plans to build on this

production base.

The Evaluation Team believes that the production and sale of the

.i..!ko outside of Nairobi may be hindered by a number of factors. These

include the heavy constraints of technical assistance to train potters

in the art of liner production at long distances from Nairobi. Project

120poli, Monica, "A Review of the Production and Sales of Improved
Cookstoves in Kenya," p. 7.
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Table 21: Production, Distribution, Extension anc Training
Activities for Jikos,bv Region, 1983

Extension and
KC] Distribt:tion Training

Producers and Sales Outlets b.ctivities

Coast 2 2 2
Eastern Provo 1
\.Jestern Provo 3 2 3
~~a i rob i 4 19 7

TOTAl-- 9 23 13

Source: Opoli, Monica, "A Review of the
Improved Cookstoves in Kenya,"
P~oject, Nairobi, Kenya, 1983.

Production and Sales of
Rene~able Energy Development
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management did not seem to he overly concerned about this aspect. The

ability to manage quality Plorluction at diffused centers of production

will remain a problem, as the incentive for the producer to keep

quality control high is not always apparent.

The ~rl~entive to produce quality lIners may be provided by

fostering public recognition using labels now stamped on the liner with

the producer's name. so that poor quality products will be associated

with the source. Quality control of hidden defects such as using

sufficient vermiculite to seal the liner to the cladding will be more

difficult to achieve except through an educated consumer. It is

unlikely in the near future that government regulation will be a

factor, but large-scale institutional procuremelts may contribute to

setting a quality standard for oroducers.

Other factors affecting marketability include the difficulty that

cladding producers have in obtaining metal in Western Kenya (as noted

in Charyter II) as well as the prohibitive price of a metal stove

there. 13

Thus, the marketability of the jiko stove will be dependent on the

ability of the project to effectively provide technical assistance to

producers outside of Nairobi, and the ability to introduce incentives

into the production system to insure quality prod~ction.

l3 Ibid •
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fhe Project Plan14 calls for "continuing qualit~· Lontrol testing"

by KENGO. It is too early to tell how effective such inspection ~ill

be. However) the ATI Project Officer recognized the problem. The

mar~etability of the stove is likely to be limited to the population

which presently uses a charcoal stove:

and 83 percent of urrun house:.o~ds.15

e. Inf0rmation flows

17 percent of rural householcs

In the Evaluation Team's view) the best mude of feedback

in thp tec~nology transfer process is from customer to manufacture~

e~ther directly, or through responsible r~t&ilers. Customer

complaints) returned stoves, replacement of inferior products)

guaran:ees, etc., will all play some part in such a system. It is too

early to tell how this will develop) but the project should encourage

the manufacturers to clearly identify their product, so that an

educated consumer can apply the principles of the marketplace to

weed out inferior products, stimulate modifications in product or

process) and promote the further development of the cooks[ove

technology and its di~semination.

Co ATI Links to Other Organizations in Kenya

14project PIau) p.22

1SHyman, "The St ra tegy of Declent ral i2 ed Praduc t ion and
Distribution of Improved Charcoal Stoves in Kenya," p. 3.
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1. REDSO and USAID

The ATI Project Officer has cultivated strong links with the

REDSO (Regional Economic Development Support Office) through the Energy

specialist. His views on ATl have changed since he perceives a

stronger private sector emphasis of the organization under the AID

CooperaLive Agreement. One criticism noted was an impatience ~ith

bureaucratic constrair.ts (specifically, those of KENGO) in developing

and implementing projects in Kenya. The general sense, however, was

that ATI had corne along with funding at an opportune time, and was to

be envied for its rapid progress from concept to operating project.

Securing Kinyanjui for the KCJ was considered a major coup as his

services are sought by other donors.

The Evaluation Team received little feedback from the USAID

Mission, having only a short meeting with the Chief of the Projects

Office. The turnover i~ Mission staff works against continuity in

following ATl's activities in-country. AID in Kenya happens to be a

special case because ot the close proximity of the REDSO headquarters

and the liaison role played by the Energy Specialist. Th~re is

interest in the Mission on the dissemination of the improved cookstove,

partly because the Mission's own renewable energy projec. was only

partially successful.

2. Kenyan appropriate technology organizations
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ATl's links to formal NGO appropriate t~chnology

organizations is tied to its past activities under the grant and will

not be dwelled on here. ~ew links are clea~ly associated with the

Cooperative Agreement project. For example, Kenyatta University's

Appropriate Technology Center is cooperating on the cookstove testing

program.

3. I~ternational Approori?te Technology organizations

The Intermediate 'fechnol')gy gevel:Jp~ent Group (ITDG) has been

involved in design rnodificatio~s to the improved woodburni~g stove

which is being tested u~der the ATI project with KENGO. The reported

experience il~ustrates a view hea d several times by the evaluation

team from particlpants and interested bystande~s. ITDG is often seen

as pushing a particular techn.ology, which through their technical

assistance efforts and laboratory modifications in England, is given an

IT logo. One staff member at KE~GO was especiRlly annoyed at ITDG

involvement jn the woodburning stove for ~his reason since he felt the

technical assistance was perfunctory.

ATI is not seen in the same light. Their role is perceived more

as that of funding source and projE~ct stimulus. Nonetheless, ATI and

ITDG have common interests, typified by ATI examination and testing of

ITDG technology. The brickyard project in Tanzania called for staff to

be trained for three months at an ITDG equipped factory in Kenya.

(They instead went directly to IT Workshops in the UK. See
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Section 11.)

AIl and International Research and Development Center (IDRC) have

some common interests. The Canadian research organization staff based

in Nairobi have expressed some concern over ATl's potential involvement

with the sorghum dehullers. Cooperation betwep (he two ag':r.cies mal

be desirable so that they do not step on each others' toes, but the

Evaluation Team shares ATI's impatience with the more measured applied

research approach to post-harvest processing machine disseminatior.

insisted on by lDRC. (See Section II).

4. Ana~vsis and conclusions about ATI linkages in Kenva.

The ATl Project Officer assigned ~~ ~ast Africa has an

admitted impatience with NCO/PVO institutional and bureaucratic

constraints. His preference is to work di~ectly with the private

sector, using agencies such as KENGO for political legitimacy, but not

letti~g them get in th~ way of the real business of moving technologies

to the market place. In the view of several expatriates who are

familiar with the Project Officer's working style and with agencies

such as KENGO, this is a small shor:coming.

Working directly with a private enterprise has pitfalls for ATI as

well, particularly in the cookstove project. KENGO's prime contractor,

Miaki Jikos, Ltd., is toremost a pr0fit-driven manufacturer of cerami~

liners and improved jikos and it is mainly through ATI-funding that it
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is involved in ~echnical assistance and dissemination activities. An

agency such as KENGO is essential to give ATI the leverage and coverage

for a successful replication project.
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V. CO~CLUSIO~S fu~D RECO~~ENDATlO~S FOR
ATI FIELD OPERATIONS IN AFRICA

The Evaluation Team visited the sites of nine ATI projeccs in

three African countries, Botswana, Tanzania and Kenya, over a four week

period in November 198). The following conclusions are based on these

field trips and inten'iews ~ith ATl staff in Vashington. DC.

Con:lusions a~e relatea to specific ATl projects l or field act:vi~:es.

and cited by project title where appropriate.

Recommendations -espund to specific conclusions a~d expand on the

implic2:::ions of 2 set of findings and conclusions. The iss'..les raised

will be addressed in the main report of the mid-ter~ evaluat:o r

(Volume I).

A. ATl's Africa Region Program Experi~ents with Unproven

Technologies, and Riskv Harkets

1. The Droject oortfolio and. prioritv technical fields could be

more reoresentative

The portfolio of ATI projects in Africa began unde~ the

Cooperative AgreeII''''nt has a dist"ibution among the priority tec}-1nology

fields which emphasizes agricultural products processing (APP) and

lRefer to Table 1 and the rrojtct Summary Description Tables for
proje~t specifics.
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agricul:ural waste utilization. 2 Eight out of the 14 Africa projects

as of Kovember 1985 were in the APP field, five were in local mineral

':"fso\"rce develorment (l11R), and one was in 1 'J11ipment and Support for

Small F5rms (ESF).

o rll e Af ric a p ') rtf0] i ,"'l. 0 n a sub - reg ionalbasis, 1a c ks a

~erresentative coverage 0f priority technical fields. The

hest Africa projects are only APP and tte East pfrica

prcjects favor urn.

Recommenda t i.OT,: All should s trive for a rer resenta t i ve

set of projLcts in eQ~h s~b-region, !f not each country, as

is now the case for the southern region of Africa.

o The pn~sent imbalance in priority t~('hnical fields by

sub-region corr~~a~es to the interests of the All rroject

officer more than the opporturities or resource endowments ot

the countries covered. Funding projects which are

'-epresentative of all priority t:echnical f i.e: Ids in each

sub-region will broaden ATI's technical image and thus its

contacts, as well as increase its contributio~ in each

l·egion.

2. ~e technologies promoted in A~I projects are in various

2See Sect~on I and Table I, listing of priority technical fields.
All is required under the Cooperative Agreement as amended to focus on
technologies in three areas.
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developmental stages

o The Africa region program is taking necessary risks with

technulogies that are unproven, but promise a high return

(oil processing, grapple processing).

o ATl project plans ha'le as~:umed that several of the pro:noted

technologLes are already proven, or have underestimated the

amount of time necessary to develoo and test prototypes.

This leads to unrealistic schedules and implemcntati0:1

targets (ADP, oil presses).

Recommendation: ATl should cross-check the status of a

technology under development before contracts are signed.

The Project O:ficer slould not re:y only on the source of the

technology for this assessment.

o The ATl project plans generally fail to schedule decision

points which allow for making "go, no-go" decisions on

technologies. A more contingent approach to implementation

i3 warranted when risky te~hnologies and unestablished

markets are involved.

Recommendation: ATl should continue to follow the pattern of .

project implementation of recent projects which reportedly

phas~ the imple.nentation process, and should empi.asize joint
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decision re--iews with implementing organizations (Grapple

processing).

o ATI has generally pushed hard technolo;~~~ v~lch fit the

social, cultural, economic, and eco:'Jgical settings found in

Africa, and ?~uject Offic~~s have shown sensitivity to these

requirements.

o ATI's emphasis on the hardware of technology transfer has in

some instances slighted the treatment of soft technologies,

for example, organizint grou~s to utilize the Ani~ll Driven

Pump, changes to the organization of labor in the brickyard,

funding arrangemenLs for village oil processing tnterprises.

Recommendation: PLoject designs should reflect an

appreciation for the socio-technical aspects of change ~n

production technology, perhaps by introdu~ing change in a

more incremental way (Botswana Brickyard Prvject).

3. Markets and assessment of commercial viability

o The Evaluation Team has an overall impression of ATI

promoting technologies (e.g., the ADP and lime yard projects

in Botswana, elazed potteries and bricks in Tanzania) where

the market for the products is not established. Because the

technologies themselves are still under development and the
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technological product not yet available, it is difficult to

estimate demand.

Recommendation: More effort is needed to develop a

consistent ATl market assessment metho~Jlogy and its

application to the planning process, including market

planning assistance to the 10 and Productive Enterprises.

o In every project visited, the Evaluation team found evidence

of the attention paid to assessing the commercial viability

of the technology, which was generally analyzed

adequately. Shortcomings were in the area of market demand

analysis (Animal Drive Pump, Rural Potteries), and

questionable aS3umrrions in the commercial analysis.

o The commercial viability and economic sustainability of

several projects may be in doubt largely because of changed

circumstances since the project start-up. (Animal Driven

Pump, Botswana Brickyard) The responses of the implementing

organizations have been disappointing, despite intensive

supervision from ATl staff.

Recommendation: ATl should assess the capability and will of

an implemenring organization's manageme~t to respond to

changing circumstances which jeopardize project outcomes. At

the very least, a second project with the same 10 should not
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be contracted until after a testing period has pas~ed.

(Botswana Brickyard, local lime ya~~ projects.)

B. ATl Africa Projects Aim at Helping the Rural Poor and Small-Scale

Enterprise_

o ATl's Africa project portfolio is targeted to helping the

poor and small-scale enterprises through employment

generation (Lime Kiln Project), through income increasing

activities (Village Oil Processing, Grapple processing), or

through improved consumer goods (Ceramic-Lined Jikos).

o The impact on the poor brought ~L,ut by ATl's Africa projects

initiated under the Cooperative Agreement cannot be measured

as i~ is still too early in the implementation process.

o The poor benefiting from ATl projects are not always the

rural poor, as projects are located in and draw labor from

tOWTl~ and cities (brickyard projects and ~eramic-lined jikos

projects). ATl recognizes the difficulty of assisting the

rural poor, but that is their cwn stated challenge, i.e., to

put appropriate technology in the hands of the rural poor.

Brickyard projects, in particular, seem more geared for urban

development, employment, and siting near urban areas in order

to reduce transport costs.

afrv.wpjati-eva1 1-11-86 rnc page 6



o The ATl proj~ct portfol~o addresses the needs of small-scale

enterprises in concept, i~ not always in practice (rural

potters, Animal-Driven Pumps).

Re<0mmendation: ATl needs to s~udy the extension

capabilities of existing lOs and adjust the project desig~

for clearer responsibility for outreach.

C. ATI Africa Field Ooerations are Understaffed

o The African Project Portfolio is in transition which

increases the staff workload and reduces the time available

for new project development and supervision.

o Project officers have spent valuable time in closing out

projects initiated under the Grant in countries and technical

areas, which are no longer part of the mo~e focused Africa

portfolio. The Regional Manager has been significantly

occupied in this regdrd with projects in southern Africa, to

the detriffient of overall ~roject supel~ision throughout the

region.

o The implementing organizations and productive enterprises for

ATI Africa project? have various management weaknesses,

compounded by turnover of expatriate technical assistance

(Botswana Brickyard, Animal-Driven Pump) and by competing
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donor interests (Botswana brickyards, mini sorghum dehullers,

Ceramic-Lined Jikos). This circumstance makes successful ATI

project management much more difficult and is one argument

for smaller, more manageable projects in the Africa

por~folio.

Reco~~endation: The projects selected for t rrica should be

modest in their demands on 10 ~anagement, which is typically

a bottleneck to successful implementation. SITaller scale

projects ought to be designed which would then require fewer

technological changes, fewer simultaneous adjustments to

organization or production, and less intensiv~ monitoring and

supervision by both the 10 and ATI.

o The tasks of monitoring exis~ing projects, terminating

projects, and intervening when problems emerge (e.g. as in

the Botswana brickyard project) consume a large proportion of

the ATI Project Officer's time, leaving little time for

exploring and developing new project ideas.

o The increased Africa program demands on ATI Project Officers

have not been matched by staff position increases. The

Africa region is understaffed relative to the funding

targets.

Recommendation: The funding targets for the Africa region
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should be stabilized, or even reduced unless more ~taff is

assigned to project officer field work. It mRkes no sense to

recommend smaller more manageable projects, if more projects

are thereby required to fulfill regional funding targets.

o ATI Project Office~s work out of ATI headquarters in

Washington, DC., a considerable distance from its African

project sites, and travel (and planning to travel) consumes

too much staff time. This situation puts ATI at a

disadvantage with regard both to project supervislon, and ne~

project development.

o Recommendation: ATI shoul,} explore the idea of hiri~g iocally

~vailable, qualified staff for the African region to

establish a continuou~ field pre~ence. A projec: officer

based in Nairobi or Harare could be PTI's agent in the

region.

D. ATI Project Officers' Backgrounds, Interests and Working Styles

Result in Different Outcomes for ATI's Africa Program

o The Project Officers exhibit differences ~n approach which

may be loosely contrasted as institutional vs. entrepreneurial

oriented, The differences have consequent effects on the

kinds of programs in their regions and the outcomes of ATI

efforts.
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o The institutional orientation emphasizes building in-country

capability to open up a broad range of productive activities.

o The entrepreneurial orientation emphasizes achieving results

directly from productive enterprises.

1. The lnstitutionallv-Oriented Operating Stvle

o The institutional orientation of one ATl Project Officer

leads to working through institutional-bureaucratic channels

to identify project concepts and execute projects. Judgment

of institutional capabilities, particularl)' management

capacitj is therefore crucial to this operating style.

Several projects (Botswana Brickyards, Animal Drawn Pumps)

have fallen short of ATl's expectations partly because of

over optimistic appraisal of the institution's capacity to

bring a technology to commercial production.

o The institutional orientation is p=emised on the concept of

leveraging in-country institutional capability to result ~n a

number of productive activities (Botswana Brickyards and Lime

Kiln are under the same implementing organization). This

institutional orier'tation more closely follows the evaluation

team's concept of technology development, transfer, and

resulting productive activities as espoused in ATl documents
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and represented in Figure 2, part a.

o An institutional orientation can lead to strengthening

research and development capability, but without private

sector incentives, (i.e., a market orientation), the

tech~ology l:ay stay on a test stand and not reach commercial

production.

Recommendation: ATl should promote manufacture outside the

R&D institute's workshops by private enterprises as a further

development of a commercially-viable technology, adapted to

local conditions and input availability (Animal-Driven Pump).

2. Tht entrepreneur-oriented operating style

o The "entrepreneurial" approach of one ATl project offir:er

works by establishing strong links directly to the productive

enterprise, usually an established fi~. The officer thereby

shortcuts institutional and bureaucratic channels to get

on with the job, take advantage of "windows of opportunity,"

and avoid dependeLce on weak institutions. The evaluation

conceptualize~ this apprcach as shown in Figure 2, part b.

o In the "entrepreneurial" approach, implementing

organiz&tions are used to legitimize the project, but not as

a fundamental actor in the technology transfer process, a,.J

afrv.wp/ati-eva1 1-11-86 rnc page 11



A. The institutional approach:

Source of
Technology

r-_---J..fImplementing t===1~( prO~UCi~)'r.' ~
~nization '~ Entlty . ~~'••~

B. The entrepreneu~ial approach:

Producing ~
t------....p.( E_n_t_l_·t_y t=:=::=::=::=::=::=:==~.~

Implementing :~~'- I

Organization

Source of
Technology

Figure 2: Contrasting Approaches by ATI Project Officers



consequently are not fully integrated into the process (rural

potteries, oil ?ress production).

o Working directly with the profit making enterprise and

relying on its services t,) exte~d the range and diversity c[

productive activities redl'ces ATI's potential leve~age.

(Cerarnic-L ned Jikos. Rural Potteries, Oil press

production). The situation ~s complicated when the selected

productive enterprise may have conflicting or proprietary

interests that can work ~ga~nst the spread of the te~h~lology.

Recommendation: ATI ~ .3t reconcile the trade-offs in using

profit-making incentives to spread a technology with the

advantage and disadvantages of usin~ neutral institctions.

o The entrepreneur oriented ATI Project Officer skews projects

more toward his personal interests and capabilities.

diminishing the development and strengthen:ng of working

relationships with institutional networks that can open up a

broad range of project possibilities (Rural Potteries

Project, C~ramic-Lined Jikos).

o Strengthening institutional capabllities by means of

participation in the ATI projects where the productive

enterpri~e is paramount has in g~neral been by chance rather

than by design (one exception being the Improved Bricks
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p:oject in Tanzania).

o Tt,e entrepreneurial appro~ch has led to some projects having

been I~shed to the contract stage without fi~st having

reached agreement among parties o~ essential details (Ceramic

Lined Jikos Project, Villagp OLl Presses).

o The institutional approach, while necessarily more rreasured

and delibeLate than the entrepreneurial o~ientaLion, permits

the project to evolve from the institution at its o~~ pace,

and with its own funding requirem~nts (~rapple rr)ject).

3. The different approaches coul~ comrylernent each other

o The approaches of the two project officers could have

complemented each other if staff had had greater opportunity

to jointly consult in the field on project development,

rather than proceeding more or l~ss alone. Backstopping from

ATl headquarters, which could provide more consistency of

approach, has not been timely for the Africa region, as

staff positions remain unfilled (as of November 1985).

o The ATl Project Officers, regardless of basic orientation,

are dedicated professionals, pushing the development process

along through imaginative ATl projects which have required

both nurturing and tight supervision. ~ey could use more

afrv.wpjati-evc1 1-11-86 rnc page 13



time, less pressure, and timely support for r leir incividt...al.

efforts, whicn are th~ heart of AIl's field opera:ions in

t;ecorr:merdation: ATl field opera:io:s cou~d be:J'C'fit from

blend~ng of st"les thcough more joi.nt ',.;ork of project

E. Feedback fr::-::1 .4Tl's Afr:ca Program to Hea.c,~~arter,J is Ir.conslstenc

a::d Sho'Jlrl. be Ratior'lli:::ed

AIl's form;,.l ftedback system, which transfers inionr.cition from the

productive activ~ties to lmple~enting organizatio~s to field officers

to ATI senior management Bnd eventually to hID, takes the fo·m 0f (1)

Trip re~)Qrts, (2) Quarterly progress reports, and (3) t·.e Proj ec t

HOf'ito~ing and J::valuation System (P~ES) docu!nents.

o Feedback of informaL ion :rom Africa fi~ld operations depe0ds

heavily on personal c)mmunication bpt~een individuals.

Eriefings by project o~ficers returning from the field are

not strucLured around a consi~tent ~hec:( list of issues, ~nd

trip rtports are written at some later date. Essentially,

the basis for management decisions and corrective action

(e.g., suspension of disbursements to the Botswana Brickyard

Projec~) relies on an ad hoc feed~ack mode. This ~pliance

in~reases the ~Jlnerability of AT! field operations in th~
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Africa region to interpersonal vagaries.

Recommenda t ion: Ai I should exam i ne its o'...rn managemen ~

guidelines and information flo~s, bE~ginning with a common

check list of key project implemen~ation concerns, e.g.,

market assessment. prototype rest results.

o A Quarterly Progress Report is a short period for formal

feedback from small enterprises and implementing

nrganizations in Africa. Changes in project progress and

status within one quarter c~n be insignificant because

the typical African project de':elops on a much .slo'..;~r tirae

frame. For example, a three ::ear project would require

twelve quarterly progress reports. Most implementing

organizations view these ~s a burdensome but necessary

obligation in taking on ATI projects.

Recommendation: The timing of report~ from the field is

driven by AID-imposed reporting intervals. The overall

m0nitoring and information feedback system should be

rationa:!.ized.

o The Evaluation Team looked for evidence in the :ield that the

Project Monitoring and Evaluation System (PMES) developed by

the Evaluation and Technical Support Group at ArI is llseful

for projec~ monitoring. The Evaluation Team found it to ~e
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in various stages of completion, and difficult to access and

utilize. Proj~ct officers gave no positive feedback on its

use for field operations, excepL as a historical record.

Recol1unendation: ATI needs a longitudinal evaluation

methodology as it moves to implement its replication

strateg:. The P~ES system needs to be revie~ed and

redesigned. It does not, at present, serve as a project

monitoring system, e.g., as a management feedback system.

o The evaluation team found little baseline data of the kind

indicated in the Cooperative Agreement for ten desig~ated

projects (four of which were in the Africa Region). ATI's

efforts to get the las to gather such data was often

disappointing (Animal-Drawn Pump).

F. Ove~all Conclusions on the Africa Program

The Africa program as seen by the Evaluation Team has several

exciting projects, dedicated hardworking staff with distinctive

approaches and operating styles, and room for improvements. ATI is

}romoting appropriate technologies to help the poor, working with a

variety of implementing organizations, and directly and constructively

with private enterprises. The progress since the signing of the

Cooperative Agreement has been slowed by unfinished business from the

Grant period, by inadequate numbers of staff, and by cumbersome
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reportinf requirements.

ATI lS seen by implementing organizations as a res~onsive and

concerned funding mechanism. It is not seen as a strong organization

for providing technical assistance. USAID missions in the three

cou~tries visited were mildly interested in AIl activities. In

Ta~zania, there ~as keen interest and a supportive sta~f and ~issior.

Director.

ATl cooperates with the activities of lTDG in Africa and offers a

healthy competition, especially with ATl's emphasis on

commercially-viable activities for the poor and small-scale enterprises

and lTDG's growing appreciation of the importance of promoting

profit-making technologies.

Has ATl made a difference to the appropriate technology process in

Africa? It has changed its operating style in constructive ways from

the Grant period mode of assistance, but the significance of the

changes and the consequences for the advancement of the appropriate

technology on a widespread scale to the benefit of the poor are yet to

be determined.
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