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GLOSSARY OF ACRONYMS USED IN CONNECTION WITH DAPIT PROJECT
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NTIS Natioud! Technical Information Service (U.S. Department
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OIC Opportunities Industrialization Center (for vocational education)
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P"'/G Peace Corps/Ghana 
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PIL Project Implementation Letter
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1.0 EXECUTIVE SUMMARY
 

This report evaluates a project financed by the Agency for Inter­

national Development and the Government of Ghana called, Development and
 

Application of Intermediate Technology (DAPiT), ProJect No. 641.0084.
 

The DAPIT Project started ir.August 1979, with the approvFl of a
 

Project Grant Agreement obligating $2.8 million ot'AID funds: this was
 

later increased to $3.8 million. Approximately $1.8 rrill'on rptiains to
 

be disbursed.
 

The main thrust of the DAPIT Project is to keveiop, produce, and
 

deliver to the rural populace small-scale AT equipment such as: cassavw
 

graters, soap-making equipment, "minimum tillage" planters, beehives, solar
 

driers for pepper or cassave, groundnut shellers, or corn mills. By using
 

such equipment, the rural populace can raise their productivity and incomes.
 

The DAPIT Project is divided into two phases. During Phase One, AID
 

financed the import of capital equipment (e.g., drill presses, lathes,
 

sheet metal cutters, powered hacksaws, welders, printing equipment,
 

supplies, and vehicles).
 

This equipment was delivered to the following four participating
 

agencies: (1) Industrial Research Institute (IRI), (2) Food Research
 

institute (FRI), (3) Information Documentation Unit (IDU), and (4)
 

Technology Consultancy Center (TCC). The first three are located in Accra
 

and are constituent institutes of the Council for Scientific and Indus­

trial Research (CSIR). The fourth agency, the TCC, is located in Kumasi
 

and is a semi-autonomous unit of the University of Science and Technology.
 

Much of the capital equipment financed under Phase One has been
 

installed, but most is not fully operational because accessory equipment
 

(e.g., chucks, drills, clamps) were not included in the original orders.
 



Phase One is almost completed, but much work remains to be done in
 

Phase Two, specifically the planning and executing of sub-projects for the
 

manufacture and delivery of AT equipment. This will involve the training
 

of peoole from private incustry and the careful planning and monitoring of
 

producticn. Much of the work to be accomplished in Phase Two consists of:
 

* 	 Strengthening Project manageme.t at the operational
 
and policy levels.
 

* 	 The selection and implementation of sub-projects for
 

producing and delivering AT products to the rural
 
populace. We are suggescing tnat the participating
 
agencies consider the practice of the TCC, namely,
 
arranging for private industry to produce equipment
 
such as beehives, soap-making equipment, and the
 
"minimum tillage" planter.
 

There is a large amount of proven appropriate technology in Ghana.
 

We 1Opieve that the hitherto prevailing emphasis on R & D should be shifted
 

to the production 3nd delivery of AT equipment.
 

There is a substant;al unmet demand for AT equipment in Ghana. Evi­

dence of this Is the production and sale of over 65,000 hoes (finished and
 

unfinished) by the Ghanaian-German Agricultural Development Project in
 

Tamale, and the rnanufacture and sale of nu)re tran 10,000 pieces of heavier
 

AT equipment by the Agricultural Engineers, Ltd. (AGRICO) of Accr.!, plus
 

millions of hand tools which must be imported for farmers. This suggests
 

that the economic and social need for the DAPIT Project is probably greater
 

than 	ever before.
 

Many of these needed tools and various types of equipme,.' fan be pro­

,duced in Ghana by private industry under the guidance of the TCC, IRI,
 

and FRI.
 

We are recomendtn (ig that rvw, i dual fund, iii Hlit [)A ;I Projtect be used 

for (a) sub-project', that will prjdjlcj arid dliver A[ iiq ipmerit toI) rural 

areas, (b) that ',ome fund'; by u';,!d for a qoner,itir to p()er i centriral 

workshop in Tamale (IT'.U/Tamale), (c) that any indiiivref-d ,icce',,,ories 
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for the capital equipment be financed, (d) that the services of two tech­

nicians (Medicus Washington, Too] and Die Exoert, and Frank Robertson,
 

Electrical Engineer) be continued for the life of the Project, (e) that
 

additional Peace Corps involvement in DAPIT be encouraged, (f) that tech­

nical assistance be ,xtended to the DAPIT Secretariat to help in the
 

preparation and processing of sub-proj'!cts, and (g) thlat technical assis­

tance be provided to IDU to improve informition storage and retrieval.
 

We recommend that such assistznce be continued until September 30, 

1986, but sho'ild be continaent on improvements in the Project Management
 

at the policy and operational levels.
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2.0 INTRODUCT'JN AND ACKNOWLEDGEMENTS
 

2.1 Introduction
 

This report evaluates an AID/GOG project entitled, Development and
 

Application of Intermediate Technology (DAPIT), Project No. 641-0084.
 

Funds for the DAPIT Project were initially approved by a Project
 

Paper dated June 16, 1979. The U.S. dollar funding was originally envis­

aged as $4,760,000 and GOG funding was expected at a level equivalent to
 

$3,256,COO, a combined total of $8,016,000 over a four-year period ending
 

FY 1983. The life of the Project has been extended to September 30, 1984.
 

The U.S. dollar component of the financing for the DAPIT Project was
 

broken down as follows (in thousands of U.S. dollars):
 

Commodities $1,274 27%
 

Technical Assistance 1,225 26%
 

Train ing 177 4%
 

Other Costs 542 11%
 

Contingency 231 5%
 

Inflation 358 7%
 

Sub-projects (R & D) 953 20%
 

TOTAL $4,760 100%
 

The Project Grant Agreement, dated August 31, 1979, obligated U.S.
 

dollar funding of $2,756,000; this amount was io finance the first phase 

of the Project, that is, the importation of capital equipment, largely
 

machine tools, vehicles , and supplies. Th ,o z;oinudities have been
 

imported arid divtributed to the part icipat inq inst i utes, of the Project 

shown in [inre 2.1 ltW er in thi, qection. 

The seond pha se of the Project was to consist of the selection, 

development, tenting, product ion, and delivery of appropriate technologies 

to farmers and erntreprenreurs. 



The objective of the Project was as follows (see page 9 of the
 

Project Paper of June 18, 1979):
 

"The purpose of the project is the establishment of an
 
effective national mechanism to identify, develop, test,
 
produce and deliver to the end-users appropr;ate tech­
nological processes and equipment... The Intermediate
 
Technology Secretariat within the Ministry of Economic
 
Planning will insure that the fruits of intermediate
 
technology are brouqht to the ultimate beneficiaries:
 
"the 	 rural farmer and small entrepreneur." (In September 
1979, the Secrf.tariat was moved from the Ministry of
 
Economic Planning to the Ministry of Industry, Science
 
and Technology.)
 

The organizations participating in the DAPIT Projecc, shown graph-


Ically ir,Figure 2.1 cn the next page, were to have been coordinated by an
 

apex agency, the Intermediate Technology Secretariat, now located in the
 

Mirjstry of Industry, Science and Technology (MIST). Operating agencies,
 

responsible for the development, testing, production, and delivery of AT
 

products and processes, arce as follows:
 

" 	 Induscrial Research Institure (IRI) 

• 	 Food Research institute (FRI)
 

* 	 Information and Documentation Unit (IDU)
 

* 	 Technology Consultancy Center (TCC) of the University 

of Science and Technology (UST) in Kumasi 

The contenL -f this evaluation report is organized co cover the five
 

paragraphs of the "Statement of Work" (see Annmx A, Excerpts from Indef­

inite Quantity Contract FWC-0000-I-04-3082-00), Work Order No. 4). 

Chapter It of this report reviews the basir project design 2rd the 

status of implementation and accomplishments to date against project
 

objectives. An assessment is made of what further inputs are needed to
 

achieve the objectives.
 

Chapter 5 identifies management, structural, and organizational
 

constraints arising from flaws in the original design and suggests
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Figure 2.1
 

ORGANIZATIONS PARTICIPATING IN DAPIT PROJECT
 

MIST
_vw 	 __
 

Intermediate Technoloqy Secretariatj
 

CSI RCC
 

"-,' Private Client
 

LFirms Aidid by TCC
 

ITTU 	 ITTIJ
 

Kamas i Tama 1 e
 
(under construction)
 

Abbreviations Used
 
(from top to bettom)
 

MIST - Ministry of Industry, Science and Technology
 
MFEP = Ministry of Finance and Economic Planning
 
USAID - United States Agency for International Development
 
CSIR = Council for Scientific and Industrial Research
 
IRI = Industrial Research Institute 
FRI Food Research Institute 
IDdJ Information and Documrrentation Unit 
TCC = Technology Consultancy Center (Kumasi) 
I-TU Intermediate Technology Transfer Unit (Kumasi and 

under construction at Tamale)
 

(*) 	 The Industrial Research Institute (IRI) and the Technology 
Consultancy Center (OCC)in Kumasi are assisted by the Peace 
Corps (5 volunteers), USAD (2 contract technicians) and the 
European Economic Community (I Director under contract). 
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corrective measures. The inter-relationships between the participating
 

Institutes are analyzed.
 

Chapter 6 reviews the goals of the DAPIT project an, determines their 
relevance to the existing intermediate technology development and dissemin­

ation iystem in Ghana and suggests how DAPIT can best contribute to the 
agencias involved MIST,M.e. IRI, FRI, IDU, TCC, and private industry). 

Chapter 7 exmi nes the goals of the existing agencies and analyzes
 

the consistency of SI 7h goals with Lhe DAPIT prolect.
 

Chapter 8 reviews the distribution of' co.rmrdities, largely metal 
working tools, financed by the DAPIT project, and assesses the carability 
of the recipient agencies to utilize the corrrnodities in furthering DAPIT 

object ives. 

The final chapter summarizes conclusions and rcommendations covered
 

in the previous chapters. 

There are three authors of this report. The Chief of the evaluation 

team i s Frank L.. Turner, employed for eight years by Checch i and Company 

and experienced in small industry, appropr;ate technology, rnd information 
dissemination in Banqladesh, Ghana, Mauritania, Nigeria, North Yemen, and 

Egypt.
 

Lawrence Morrison, employed by Checchi and Company for over 11; years, 
is an engireer 'ith small industry and appropriate technology experience 

In Afghnistan, CenLral America, Guinea, Egypt, Mauritania, French Guyana, 

and other developing countries. 

Eric Odotei, dovelopment ass gnr assistn was ic;roqostl, to the 

evaluation te;,i by the !lini,try of" Finance and Economic Planning. Mr. 
Odotei has ter, d g r n from Northeasterrn Jniversity indere ,'cunormics 

Boston, Mis sachuse ts , and succe.sfu 1y comp I e t, hi , tissIt imegnent theat 

World Bank's Economic Develuprfint Institute in Washington, D.C. 
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2.2 Acknowledgements
 

The authors of this report wish to acknowledge the support given
 

them by Government agencies, the participating institutes in the DAPIT
 

Project, and by private industry.
 

At the Ministry of Industry, Science and Technology (MIST), the
 

authors were briefed by Mr. D.M.K. Akumeh, Technical Director; by Mr.
 

A. Eboe-Arthur, Project Manager of the DAPIT Secretariat, and by his
 

colleague, Mr. J.M. Bartels, Technical Director.
 

At the Ministry of Finance and Economic Planning (MFEP), the evalua­

tion group was met by the Principal Secretary, Ms. Virginia Ofosu-Amaah, 

who explained that a key pol;cy of the Provisional lational Defense 

Council (PNDC! , since its installation Deccmber 31, 1981, was to strengthen 

Ghana's informal industrial sector. This meant, she said, that the Govern­

ment was committed to the policy of encouraging small-scale industry to
 

produce appropriate technology (AT) products.
 

Dr. R.G.J. Butler, Acting Director or the Council for Scientific and
 

Industrial Research (CSIR), convened an initial meetini of the Directors
 

of four of the Council', constituent institutes, the Industrial Research
 

Institute (IR' ), Food Research Inst tutp (FRI), the Information Dissemina­

tion Unit (IOU), and the Crops RUsearch Institute (CRI). 

At the Industrial Re.earch Institute (I1, Ms. Alexandra Amoako-

Mensah, Acting Director; Dr. M.F. Damptey and Dr. Francis Acquaih, R3earch 

Officers, explained the policies and accomplishments of the IRI in strength­

ening the performance of Ghanai an indu:,try throuqh re search in bette r 

products and pro(:ese' And lthroulh the introdluct )ionof technnilc.qi,'. 

At the Food Research Inititut' (Fm), the Actinq Director, Mr. K.K. 

Eyeson, and the Principal Re;eirch Oflicer, Mr. B.L. Lartey, explained 

the design and manufacture of AF pro tict protot'ypes (ahout 13 prototypes, 

some of them multi-pnrpo'.e, have been developed). 
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At the Information and Documentation Unit (IDU), Mr. D.K. Opare-Sem,
 

Head of IDU, and the Librarian, Mr. J.A. Villars, described the extensive
 

document collection and retrieval system for AT documentation and the.
 

methods used by the IDU to maintain an awareness of new developments in
 

the A," field worldwide.
 

At the Technology Consultancy Center (TCC), University of Science
 

and Technology, Kumasi, Dr. John W. Powell, Director, and Mr. Medicus
 

Washington, Deputy Director for Tramale, described the help being extended
 

by the TCC to entrepreneurs seeking to initiate manufacturing operaticns;
 

how seminars in beekeeping technology had resul ted in a major expans ion 

of this industry; how soap making technologies have ben introduced to 

produce a hard, fil I-lather'ing, and low cost soar- having a low content of 

imported raw mat.rials; and how the 'minimLm tillaqe ' plcjnt.,r, perfected 

and produced by the TCC, has iore than doubl d maize yields (where 5 bags 

were produced , now up to 12 bags car be qtrown I(-r acre). 

At Tamal , the evaluat ion team r;et Mr. Frank Robertson, Field_Cfficer 

of the TCC , "ho organ i zed mo. t i'vs w i tlh the Arch tect ure and Eng i nee ring 

Service Coporation and the State Construction Corpor,,tion to determine 

of construct ion of the new bu iIdirng in Tamale to acco'-,rmdatethe status 

the Intermedi te Technology Ttran,,fer Onit (ITTU). Frank Robertson also 

provided a li st of over 20 p r oven AT products or processes that can he 

manufactur ed or used in the ITTU or fn the wor',shops of private companies 

in the Tamale area. 

In the private sector, the evaluation group inspected the facilities 

conferr,'d .-4ith the management of Aqricultural Enq2 neers, Lt.d . (AGRICO) 
with Mr. Al Haji Goodman,

or 
and Index En iri cerino, both in Accra, and met. 

a leading :nt reprencur and manager of his own m,.t.il prodijct , comp;any in 

Tamale.
 

At the USAID Mision, the evaluation qroup appreciated the interest, 

su;pport of 11r. Roy Wagnrer, UIAID Director, anddedication, and extensive 


Mr. John Thomas, USAID Aqricultural Development Officer.
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tions to our report of Mr. Eric Odotei, cur counterpart irom the Ministry
 

of Finance and Economic Development, who accompanied the evaluation group
 

to Kumasi and Tamale.
 

We want to recognize the self-sacrifice and skills of the Peace Corps 

personnel whom we met, specifically: the Peace Corps Director, Mr. Willie 

Gonzalez; Deputy Director for Rural Development, Ms. Michelle Fruge'; PCV's 
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3.0 OUTLOOK FOR APPROPRIATE TECHNOLOGY IN GHANA
 

3.1 General Comment
 

Ghana offers a promising opportunity for the development and dissemi­

nation of appropriate technology. This is because of several characteris­

tics of the Ghanaian economy, traditions, and institutions.
 

3.2 Demand for AT Products
 

There is a strong demand for AT products as evidenced by such examples
 

the brisk sales of products made under the auspices of the Technology
as 


Consultancy Center (TCC) in Kumasi; the best selling AT products are
 

"minimum tillage" planters, bee hives, palm oil expellers, soap making
 

equipment, looms, and welders.
 

The Ghanaian-German Agricultural Development Project (GGADP) in Tamale
 

has sold the following AT products from mid-1980 through June 30, 1983:
 

Number of Approximate 1983
 

Products Sold Price, Each
AT Product 


Plough "B" 1,197 V3,758
 

Adjustabic and Unadjustable Ridgers 1,059 V3,600
 

Adaptable Ridger Body, Uradjustable
 
Ridger Body, Adaptable Plough Body 1,481 01,600 - V1,800 

217 0 800 - V3,800Cultivators with Rinid Tines 


479 09,000
Two-wheei, Tractor-drawn Cart 


211 02,200
Two-wheel Hand Cart 

Galvanized Sheet Water Storage Tanks 
(240, 500, and 1.500 gallons) 279 V2,000 - V6,000 

Triangular Hoes, Unfinished 3,572 0 15 

Triangular Hoes, Finished 9,722 0 25 

23,879 0 20Rectangular Hoes, Unfinished 


Rectangular Hoes, Finished 2,989 	 I0 35
 

0 25
Round Hoe Blade, Unfinished 	 25,240 
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Another indicator of the demand for AT products are the sales figures
 

of the Accra metal working co'npany, Agricultural Engineers, Ltd. (AGRICO).
 

From 1966 through 1982, AGRICO sold 10,510 units of AT products. The best
 

selling products are bullock ridgers (for northern Ghana), corn mills,
 

sugarcane crushers, disc plows, palm oil extraction plants, tipping trailers
 

(tractor drawn), and disc harrows.
 

AGRICO's product line is not entirely corparable with the product
 

line of the GQADP because the latter's products consist largely of small,
 

light, and often semi-finished items. AGRICO's output consists of finished,
 

heavier, and often machine-drawn or powered eeuipnent.
 

The combined output of companies or organizations such as AGRICO,
 

the GGADP, Goodman and Son (Tamale), the TCC and ;ts client firms, MBS
 

Metal Ltd., SOMACO, and others, meets only a fraction of the demand gener­

ated by Ghana's 700,000 farms. Production by the Ghanaian manufacturing
 

organizations is tightly constrained by the chronic shortage of raw mater­

ials rather than by human resources, a shortage of p,ototypes, or manage­

ment skills.
 

3.3 	 Raw Materials for AT Products and Materials That
 
Can Be Processed by AT Methods
 

A second reason for Ghana's potential success In producing and util­

izing appropriute technology is tne availability of some raw materials
 

from which AT products car be made, such as hardwoods, leather, and clays.
 

There is a wide range of field and tree crops which lend themselves to
 

processing by AT methods and equipment, such as cocoa, rice, maize, ground­

nuts, oil palm, coconut, sugarcane, cassava, shei nuts, and tobacco.
 

3.4 	 Metal Working Traditions and Mechanical Aptitudes
 

A third reason for the potential success of AT development is the
 

tradition of metal working, especially in the no'thern regions. A survey
 

conducted for the World Bank by Checchi and Company estimated that there
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were 959 metal working establishments in urban areas alone and more,
 

chiefly blacksmiths, in rural areas (Small Industry Development in Ghana,
 

Checchi and Company, 1976, Annex 7, Table 7.5).
 

There are unusual mechanical skills in Ghana, developed in part from
 

the necessity to keep macihinery and vnhicles in operation long after what
 

would be considered the useful life of machinery in the developed world.
 

According to Mr. N. Minotra, Production Manager of AGRICO, there are diesel
 

mechanics "everywhere" capable of repairing diesel engines that use the
 

cheapest avai lable fuel for trucks and prime movers.
 

3.5 Institutional Capability
 

A further reason for the potential of AT is institutional. There
 

are institutions capable of developing AT products and processes such as
 

the Technology Consultancy Center (TCC) in Kumasi, the Mechanical Engineer­

ing Faculty of the University of Science and Technology at Kumasi, the
 

Division of Agricultural Engineering at the University of Ghana, at Legon,
 

and the constituent institutes of the Council for Scientific and Industrial
 

Research.
 

3.6 Ghanaian Attitude Toward Appropriate Technology
 

A final reason for the potential of AT can be found in Ghanaian
 

attitudes and official policies. Ghana has become disenchanted with
 

capital-intensive, high-cost, under-utilized, money-losing, and import­

hungry industry; this han given rise to a gcnerally prevalent conviction
 

that AT is the best rout_ to industrialization and improved agriculture.
 

A reflection of thin belief i, the inclusion of , key policy :n the 

1975-80 Five Year Developmnt P ,lan to utilize AT to strI'nqthen agriculture 

and to thereby help all eviate cont inuinq food shortare5. 

Against the ahove backqround, tIe DAPIT Project has every reason to 

succeed. The report which follows analyzes what the DAPIT Project has 

done and now its continued operations can be reinforced with the remain-

Ing resources available. 
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4.0 	 PROJECT DESIGN, STATUS OF IMPLEMENTATION, 
AND ACCOMPLISHMENTS 

This secLion of the evaluation report is addressed to the following 

paragraph in 	the "Statement of Work":
 

"Review the basic project design and the status of
 
implementation and accomplishments to date (i.e.,
 
physical, financial, participation, training, benefit
 
incidence) against project objectives. Determine
 
what further 	inputs (if any) are needed to achieve
 
the objectives." 

The original design of the Project took place during happier times 

in Ghana when 	economic and administrative conditions were more favorable
 

than has been the case during the past three years. Much of the dis­

appointing progrcss in implementation and achievement of DAPIT goals can 

be laid to the nationwide disruption that came about as a result of the 

economic and administrative charges Ghana has experienced due to worldwide 

recession, loss of export earnings, and suzccessive changes in government. 

Despite these 	 very difficult underlying conditions, it can be fairly stated 

that the design of the Project and ;ts administration are at the root of 

many of the difficulties experienced to date. Prior to an examination of 

the desiqin and adminitrative weaknesses, it is useful to review the 

design and achievenents at this point in the light of the objectives the 

Project was expected to attain. 

4.1 Project 	Deign 

The Project desin comprised two phases -- the first is a prcpara­

tory period durinq which all part icipatinq organizations were to be suit­

ably equi pped in to rm' "f manchinri,,, h,.ildirqs, transportation, training, 

and technical a,, it,,rn,. ; anId the v, ond -- not yet . ur, -- ii . time 

for prodtui:in, ,rnl-rebult t . ' part of the fir',t phae r+equirrmrern nts, a 

conplete' an'.iriaenent ytem wa', to' have hor ',been t!up Ird f t ifutoning . With 

the val, of hind,,iqht, ,a inod not from Ghana hut from the Accumu lated 

experieonce o! projects inrother developini count ri es , it can be said that 
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the Project may have been substantially ahead of its present status if no
 

commodities had been provided until It had been physically demonstrated
 

that suitable Interim or permanent quarters were available for their
 

installation and operation. This requirement would have assured that the
 

equipment would be ready and available for use in the shortest time. This
 

is still not the case because more than half of the production equipment
 

provided under the DAPIT Project, three years after the effective start of
 

implementation, is not yet installed in a permanent site.
 

A further criticism of the Project design involves the absence even
 

to this date of an effective management system. It is puzzling to this 

evaluation team how USAID accepted a project design that did not, as the 

first order of business, assure by means of a condition precedent that an 

acceptable management system was in optration before one dollar of donor 

funds were committed to PlO's. It appears that in its haste to initiate 

action, USAID cut some corners that it would not tolerate in its internal 

operations. Instead of spe' ding things up, this seems to be one of the 

root causes of unsatisfactory project performance. 

Perhaps the r-w1st serious design flaw, in our estimation, is the 

sequence of phases for Project execution. It would seem that a more 

effectivye and economical arrangement would have been to have the first 

phase err p hasiz. the e stabl i sh nert of a project management system and the 

determination of criteria for approval of the sub-projects submitted by 

potential participatinq orqar, izations. Upon selection of sub-projects 

conforming to DAPIT objectives, the Project '.ould have entered its second 

phase concerned .i h providing the part icipating orqmnizanions with what 

:hey needed to get the job done. At this point, it seems that the Project 

has been qu i stuacptess ui in prnvidinq four part icipat in ,rqdnization' 

with .uhstarrt i al , t, , of-qu p n ! , t ojut any confidence that ll 1 of 

those organi ationu have ,or, trn intent itn, of contrihuting to the 

There is reason to have s'rious rese rva­achievement of DAPIT wbjectives. 

tions ahout the ahi li y "! ore ot the part ici pating organizations to do 

more than hIalf the job successfully 
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4.2 Status of Implementation
 

The status of implementation of the DAPIT Project is best addressed
 

by reference to the implementation schedule envisioned for DAPIT in the 

Project Paper, reproduced herein as Annex C-1.
 

Table 4.2 on the following page presents an abbreviated and combined
 

list of major events taken from the original project implementation schedule
 

(see Annex C-1). These events, keyed to the original schedule numbers,
 

represent milestones on the route to achieving completion of physical
 

preparations and of getting on with the substantive work of the Project. 

In broad terms, the present status of implementation can be charac­

terized as nearing the completion of the physical preparation phase, 

although the distance to physical completion is different for each parti­

cirtding organization and involves substantial additional time in all cases. 

In terms of an estimated date of completion for physical facilities, we 

believe that an additional six months is not unreasonable. This places 

the time of physical preparation completion at about May 1984, providing 

that the recomn ;ndation. of this report are adopted. If this estimate 

works out as anticipat-d, then this aspect of the Project will have been 

compl-ted roughly three years behind the orilinally scheduled d.ate. 

We would attribute about half of the (ICdlay to fault' project design 

and an overly ar;It)itioL- schedule that did not take into account the 

difficulties of getting things done in Ghana. For the rest, it would 

seem that the national administrative and economic di slocations of the 

recent past have pl,iyv'( a (in1piificant role in olpiravat inq0 the i, lays. 

Finally, a part (f th- del I 'em to havI. beel . 1ttfr iIJbl to le than 

energetic ;pro)j.' ;. 1 tri'p lt , altlhil'l)l wi Lou t !Hv ill (u( li)J(Lt el i liba(.e­

merit audit, ,.ii0i is, , u t'iiji th, siui of thi, ,.,.ilui iim, w. ire iinpre­

pared to) j'i~w (ir t thr .'i,€. ii,,,r- f11 i t iip irti t irt.rul'u'r i t Iithar- 1y. 

It .ufff iCv to -,Iy th It tuJ i IA1 i ,.'. f Ii Iit,,-, , ) I ,'e,-t i(II, ,.i I ri f)r.In( I a 

of Tw! t ir (,, ,i t tI Pr JeIt pir-t i ci ,ni ., iId i .t o I t-po, ,t i i in,tancv , of non­

performance of ta.isk% that, an effect ivye mnariuenrwnt rlinjniat i, wotildton be 
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Table 4.2
 

STATUS OF SELECTED IMPLEMENTATION EVENTS
 

Scheduled Completicn Present
 

Events (Event Nos. in Annex C-l) Original Revised I/ Status
 

Nov. 1979 Partial 2/
Project Office operational (6) 


Project Committee operational
 
(11, 14, 18) Jun. 1980 Mar. Nonexistenti980 

IDU operational (20) Aug. 1980 Jan. 1982 Delayed 3/ 

Submission, approval, and 
completion of demonstration 
projects (10, 12, 21) Sep. 1980 Sep. 1983 Not begun 

Establishment of Secretariat, 
completion of operations manual 
and guidelines for sub-project 
propozals, selection and funding 
of initial sub-projects 

(16, 22, 26 28) Feb. 1981 Mar. 1983 Not begun 

All capital equipment in-country 
(4, 7, 13, 25, 29) Mar. 1981 Jan. 1982 Partial 4/ 

ITTU/Tramale completed (9, 30) Apr. 1981 Sep. 1982 Delayed 5/ 

I/ 	Revised June 1, 1381; however, validity is questionable because of
 

reference to two-year Project extension beginning October 1983 and
 

end of Project in October 1985. As of date of this report, the
 

official end of Project occurs in September 1984.
 

2/ 	Project Manager only; no staff, no policy direction, little support.
 

3/ 	Lacking information retrieval system and operating supplies.
 

4/ 	Several iterms missing and lacking essential accessories inadvertently
 

omitted from original orders.
 

5/ 	Foundations completed and under-floor fill in progress.
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expected to pursue. 
 Chief among these are resolving difficulties with the
 

construction of the ITTU/Tamale building and the 
time-consuming monitoring
 

and clearance of the Project commodities through the import formalities.
 

To give the flat statements of present status in Table 4.2 better
 

perspective, it is useful here 
to give a more detailed account of the
 

status and accomplishments of the Project with respect to each of the
 

participating organizations.
 

4.2.1. 	 Status and Accomplishments of Technoloqy Consultancy
 
Center "(TCC)'
 

TCC participates in the DAPIT Project by virtue of 
its proj­

ect to create an Intermediate Technology Transfer Unit (ITTU) in the north­

ern town of Tamale. Construction of ITTU/Tamale was 
to have been completed
 

by April 1981. At present, the foundations and footings have been essen­

tially completed. Adaitional 
concrete work needs to be completed before
 

the prefabricated steel structure, walls, and 
interior partitions can be
 

erected. The add;tional concrete work entails pouring the floor slab and
 

building the surrounding drainage channels.
 

The pre-erection construction has been held up because of the diffi­

culty In obtaining cement and reinforcing materials and because of the
 

delays in the availability of advance payments to the c.ontractor to buy
 

the materials in a timely manner whe-n r:,ey are 
found on the market. Dur­

ing our visit to the site, we were 
informed by the construction supervisor
 

that the cement was on its way to Tamale. A conversation with the design
 

engineer's representative brought verbal assurances that 
the use of reinforc­

ing bar would be an acceptable alternitive to the reinforcing mesh origin­

al ,/speci fied. The problem of timely availability of advance payments 
to 

the contractor has been solwvd we were told, by streanlininq the TCC 

procedure foi approval of the release of funds. 

We have 	 the !mpression that the concrete can be completed in a 

matter of two to three mwnths if the reinforcing material can be found 

on the locdl market. We suggested to ll concerned that it would be
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prudent to begin developing estimates for a contract to erect the prefab
 

so that a contract could be negotiated and concluded by the time the
 

concrete work is completed. Rigging equipment for erecting the prefab
 

was:ordered and shipped sometime arournd mid-year, but has not as yet been
 

landed in-country. The material was shipped under a Pan Am Airway bill
 

and off-loaded in Lagos instead of Accra. Word has been received that
 

the materials have been transshipped to Accra and should have arrived by
 

this time. Inquiries are b.ing made to verify that the carrier trans­

shipped the material and his documentation of delivery to the Accra air­

port cargo receiving authorities.
 

All originally ordered commodities intended for ITTU/Tamale have
 

been received by Tr.C, but there are some essential parts and accessories
 

missing, in most cases because it was not realized at the time of ordering
 

that these were spccial order items not supplied as standard components
 

of the machines. TCC has requisitioned the needed material and USAID has
 

held up action pending completion of this project evaluation and a deci­

sion on the future of the Project. At present, the equipment is stored
 

in the TCO warehouse in Kumasi pending completion of the ITTU. However,
 

lack of reliable electric power supply in Tamale and the shortage of
 

diesel fuel to run a requested but as yet unordered ITTU generator cast
 

doubt on the advisability of moving the equipment to Tamale as soon as
 

the building is comoleted. An alternative to the original plan is dis­

cussed later in this report (section 8.1).
 

Despite the disappointing progress of the physical facilties for
 

Tamale, TCC is quite active and energetic in pursuing the DAPIT objec­

tives using the resources at hand. Work is currently Proceeding at the
 

ITTU/iKumasi on the promotion of small private enterprise production of
 

"minimum tillage' m,'i2e planters, beehives, sawdust stoves, small fish
 

farming paraphernalia, and equipment for soap producitorn. A full list
 

of current and anticipated TCC projects within the DAPIT focus appears
 

in Annex B-4.
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At Tamale, the TCC maintains a resident technician, Mr. Frank
 

Robertson, until July 30, 1983 provided under a USAID-financed host country
 

contract. Pending a decision on the future of the DAPIT Project, TCC is
 

providing Robertson with a modest living allowance.- Robertson has shown
 

remarkable enthusiasm and initiative in the face of difficulties that
 

might have discouraged a less imaginative and dedicated person. The work
 

in Tamale involves expediting the completion of the ITTU, organizing the
 

local small industrial enterprises into a potential ITTU client base,
 

scouting the rural area for which Tamale is the urban center for the need
 

for appropriate technological improvements, and devising potential solu­

tions to the energy and equipment problems anticipated when the ITTU con­

struction is completed (see Section 8.1 of this report).
 

The organizing work appears to be proceeding well with the participa­

tion so far of about nine sma!l -)rkshop operators and the largest private
 

mechanical workshop in Tamale. Following rCC policy, the Tamale group have
 

been screened to include only those who show maximum self-reliance and can
 

grow only with outside a.sistance, which will be provided on a reimbursable
 

basis.
 

Progress is being made in an effort to have the local administration
 

provide land adjacent to the ITTU site for a small workshop park of 24
 

units and to obtain local financing for the construction of the workshops.
 

The Tamale branch of the National Council on Women and Development is
 

another potentia! client of ITTU, having requestLd help in the nature of
 

the development and manufacture of clay baking ovens for bread arid other
 

local food specialties. Another client is the local youth development 

center, which has requested help in the des ign and fabrication of recrea­

tional equipment. 

I/ 	 In a remarkable vote of confidence, the Ghanaian proprietor of
 

Goodman and Son Metal ,'orkshop in Tamale hasi been advancing the
 

rent for Robertson's living quarter,; for the past several months.
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Pursuant to the TCC policy of responding to requests from the market­

place for technical assistance and the development of improved technology,
 

the fledgling ITTU/Tamale has gone a step further and observed the surround­

ing rural area for opportunities to improve on the traditional means of
 

production and processing. This has led to an inventory of potential
 

activities for ITTU/Tamale which, in many cases, are different from the
 

activities of the ITTU/Kumasi. The combined prospective product line is
 

thus richer than before and more suited to the needs and resources of the
 

northern area. A list of the potential improved technologies that might
 

come out of ITTU/Tamale is included in Annex B-4.
 

In anticipation of technical and operating problems that will face
 

ITTU/Tamale, most importantly the lack of reliable power supply, TCC pro­

poses to place the equipment provided for ITTU/Tamale into operation in an
 

auxiliary location in Kumasi. The purpose wculd be to maximize the use of
 

this equipment, which is the most rrodern and productive in the TCC inven­

tory, by producing parts and compnents of devices, such as the mai:'e
 

planter, for final assembly and distribution in Tamale. As the power
 

supply improves in Tamale, appropriate equipment -- not necessarily the
 

originally intended machines -- would be moved to Tamale and placed into
 

operat ion.
 

The ITTU/Tamale technician, Frank Robertson, has been investigating
 

the use of a producer gas generator as an alternative to diesel oil as a
 

source of fuel for an electric generator set for the workshop. Using the
 

waste from a ne'ghboring large government rice mill as a source, such a
 

pyrol-tic gas generator could provide all the fuel required for a steady
 

source of electricity for a full working day rather than the highly 

variable average three hours per day Iectric supply presently frustrat­

ing all industrial productionr in Taale.
 

We support both the alternatiVe use of the Tamale equipment and, 

after investigaticn, the purcha-,e of lect c generating equipment capable 

of operatinj on an assured fuel supply, whether producer gas or diesel. 

We would be highly sceptical of any verbal assurances that diesel fuel
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will be 	available until the general economic situation of Ghana has
 

improved suffictently to alleviate the general fuel shortage. Furthermore,
 

it would seem to be most appropriate for a project purporting to further
 

the application of appropriate technology to practice what it preached by
 

taking the lead in introducing the proven producer gas technology to Ghana
 

at the Tamale site where there is a ready supply of rice mill wa'te avail­

able close by for the taking.
 

4.2.2 	 Status and Accomplishments of the Industrial
 
Research Institute (IRI)
 

Alone among the participants in the DAPIT Project, IRI has
 

permanently installed all of the project-furnished equipment and would be
 

fully ready to operate w~re it Pot for the lack of essential accessories
 

for some of the machines and the lack of a sheet metal bending machine
 

missing from the original shipmenrt.
 

The orders for the iRI equipment failed to specify accessories on
 

the mistaken assumption that they were nart of the standard complement
 

furnished with the machine. Accordingly, such items as drill bits and
 

tool bits for lathe, among other things, are needed to put certain of the
 

machines in operable condition. In the case of the shcet metal bending
 

machine, the shipping case identified as the container for the sheet metal 

machine proved to contain something other than the expected machine. The 

Project Manager informed u; that the purchasing agency has been notified 

of the situation and he is awaiting information on a resolution of the 

problem. A requisition for the parts and accessories for other machines 

has been forwarded to USAID. Action oo the requisition has been held up 

pending this evaluation and a decision on the future of the DAFIT Project. 

The evalluat iun taim was shown an in pressyeiw narry of w)rk performed 

on the development of .pl)ropriat tech,,o liy equip'ment , and the IRI has 

furnished a list of developed t echnoloqy and future projlects which appears 

in Annex B-2. , the ITunht difficult part of omir work has been veri-Ferhap s 

fying the facts concerninqg the extent to which any of this development 

25
 



work has actually found its way into the hands of end users. We suspect
 

that the uncertainty surrounding the questi.)n of dissemination obscures a
 

disppointing performance. This should not come as a surprise given that
 

IRI is a research and development organization that has little or no
 

experience and capability in the commercialization of its results.
 

A part of IRI's mandate concerns consulting and repair service to 

industry and, in this respect, IRI has contacts with commercial firms that 

have used its services. However, the GOG directive that the IRI should 

adopt a focus on the development of low level technology has thrust the IRI 

into an unaccustomed role without "marketing" support tL get its products 

out to the rural areas. 

In addition to its suspected inability to disseminate its results,
 

the IRI suffets from two other disadvantages vis-a-vis the DAPIT Project, 

according to our brief investigation. These are also not surprising :n 

the light of IRi's preoccupati ;;:. First, it appears that some of I'l's 

technology may be more complicated and eIgqant than it needs to be to get 

the job done. These devices may be an engioee r's delight, but may be too 

costly and complicated for their actual production and use. We have ;n
 

mind a foot-powered, 3-speed potter's wheel with a complicat.ed mechanism 

for power transmission and speed changes all hitched to a wheel with a 

capabili ty for hbandling rather small pieces of pottery. Another example 

is an electricity powered and manual newsprint recyclini riv,chine that 

mechanically digests newv print aid then a11ows for the fliher', tu be 

deposite!d al terna e1y on st t of t- o -,,crceri'n to prod-Ace onf' Ohtet of 

approximately 8'' x 11" paperbma rd each per hatch. A third e:x:aifri i,; a 

small capacity groundnut ,ihellor, electric r,otor oper,-it d, incorporating 

a forced-air wnnowing cor!artrerrt. Alth ough this ,io: M OIuJ bhe c.n­

verted to hanrdwhe]eI operat o;(n thus, redif,:i-) it', co"t Lri I cran ly arid 

making it appropriate for use '.here e 1e rF t' i, isia it .', u Id 

be infeas hl. to incorpora!te t0 . winim i,,iin;, rtr r., .i r) i ng 

is a minor prnhl' ., t radi t i(ally cI:ypl ishe ,fi ici'r'" i' L'i; lin ),lI means, 

the el iminat ion of the wirinowinj corpa rt:,n t wol1d firther reduce the 

capi tal co-;t without sacrifice of efficienr.y. 
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The second disadvantage of IRI, which is shared with all R & D organi­

zations, is the reluctance to release a device for commercialization when
 

it is adequate rather than perfect. The practice of holding up the release
 

of an adequate piece of technology in favor of further improvements often
 

results in otherwise useful devices remaining under development for inordi­

nately long times, sometimes for years. This may account for the reappear­

ance, year after year, of the same devices on lists such as reproduced in
 

Annex B-2. Before IRI can become an effective participant in the appro­

priate technology field, it needs to pay more attention to what is appro­

priate and to let go the product when it's good enough for its intended
 

use, saving refinements and improvements for the succeeding model.
 

Finally, we want to call attention to a particularly laudable effort
 

unaerway at IRI -- an example of DAPIT cross-fcrtilization occurring
 

informally, but which should be taking place as a matter of Project design.
 

According to PCV Mark Simmonds, working at IRI, the results of field exper­

ience by other PCV's with the maize planter adapted and produced under TCC
 

auspices Indicate that the device plants seeds every 9" rather than the
 

intended 18" spacing. Taking the problem in hand, Simmonds is working on
 

a timing device that will eliminate the dropping of every other seed. If
 

successful, the results will be transmitted to TCC for possible modification
 

of its production program.
 

4.2.3 Status and Accomplishments of the Food Research Institute (FRI)
 

With regard to its activities under the DAPIT Project, the
 

FRI seems to us to be farthest behind. This judgment, founded on scanty
 

observation and brief discussion, is based on lack of physical progress
 

and suspected organizational malaise and inertia with respect to DAPIT
 

objectives.
 

In terms of physical progress, FRI has managed to temporarily instdll
 

only three items of the very substantial complement of DAPIT-supplied
 

equipment. The installed items are sheet metal forming and cutting mach­

ines temporarily located in a shed that is being remodeled to allow the
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installation of a DAPIT-supplied drill press. The balance of the equipment
 

is in storage awaiting the completion of a new single-story workshop that
 

was started about five years ago and has now reached the level of the
 

window lintels. Completion of construction has been held up by the GOG
 

practice of granting only annual construction budgets for partial comple­

tion. By the time FRI has the funds in hand, the cost of construction
 

material has inflated to the extent that the funds are insufficient to
 

accomplish more than minor additional work. Reinforcing bar, for example,
 

cost about 0l,OO per ton at the time construction began. It then went to
 

MA7,O00 per ton, and now costs 045,O00 per ton when it can be found on the
 

market.
 

We questioned the przctice of completing construction projects in
 

piecemeal fashion and were told by our evaluation colleague from the
 

Ministry of Finance and Economic Planning that the GOG had revised th s
 

practice and was now selecting individual projects for full completion
 

according to GOG priorities. Because the FRI workshops were not included
 

in the DAPIT Project, they have heen assigned a relatively low priority.
 

However, if- it had been known by the budget authorities that at least a
 

part of the workshops were DAPIT-related, it may have been possible to
 

obtain sufficient GOG funding from counterpart funds to complete enough
 

of the workshops to permit the installation and operation of the DAPIT
 

Project equipment. The GOG, we were told, places high priority on its
 

obligations under external assistance agreements. This method of financ­

ing requires that the FRI submit its workshop construction funding request
 

to the DAPIT Project Manager for inclusion in his DAPIT budget request
 

rather than as a part of its regular annual budget request through normal
 

channels. The unfortunate aspect of this affair is thit the DAPIT partici­

pants were unaware of this possibility, and that the Project Manager did 

not investigate the matter in the normal course of monitoring DAPIT progress.
 

The substantive work of the FRI has good potential for contributing 

importantly to the achievement of DAPIT objectives. It is this Potential 

that made FRI an attractive candidate for DAPIT assistance in the first 

instance, and FRI has to some extent lived un to its potential; but not, 
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we think, as fully as it might. Among the appropriate technology projects
 

undertaken by FRI, presented in Annex B-3, of particular interest are some
 

items not being developed elsewhere. For example, FRI's cassava press is
 

a unique device. Small-size food drying units of wood and plastic sheet
 

depend 	on solar heat and convection airflow for their effectiveness. Food
 

smoking and drying units using selected firewood fuel are interesting
 

examples of equipment that bffer good potential for reduction in size and
 

use of alternative materials to the present metal construction to make them
 

suitable for the individuals or small groups of river and ocean fishermen.
 

In general, the same observations made about IRI with respect to
 

engineering complication and the need to release technology when it is
 

adequate also applies to FRI. Additionally, even greater efforts will
 

have to be made to augment the meager capabilities of FRI to disseminate
 

its results than in the case of IRI. We deal with proposed solutionS to
 

these problems in Section 9.0, Conclusions and Recommendations.
 

4.2.4 	 Status and Accomplishments of the Information
 
Documentation Unit (IDU)
 

Although the IDU is anticipating the completion of a new
 

library building on the CSIR campus, its present quarters present no sub­

stantial inconvenience rel;tive to its perfcrmance under the DAPIT Project.
 

All of the DAPIT-provided equiprxcnt is in h3nd, but none of it is perma­

nently installed and ready for operation. The offset printing machine is
 

reported to be missing one inking roller and one of the other rollers is
 

reported to be defective due to bending. There were no reports of other 

machine problems, but the 'DU lacks operatinq supplies, i.e. , paper, ink, 

offset masters, and other essen, ials, without which the IDU is unable to 

produce the intrnded DAPIT new,,letter and variou, nth.,r pub i hed mater­

ia I s t o fac !it:at, corTnmu ,1,,,I)nq [)A. I T par t i(.ipnin t an d p rov i dei Ca t i a, 

printed rmaLterials documertnin avo , 0 1, iapp ropr iate eI,-chti n y . tJA IDe 	 t 

has made an exctp t; on to ,.iajI pict ice by re ;x.Y m i , po l i C'/ of not 

fi nrinc i ni consumarble siupp 1 i e, i n ti et cas', of I MI for a on,- i,me iriven tory. 

These have arrived in-country, but are not yet cleared thrr u(h i Mport 

foria 1 i ties. 
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IDU was provided with a $50,000 account against which orders can be
 

placed with foreign suppliers for appropriate technology reference and
 

research materials. IDU complains of the necessity to conduct its external
 

contacts through the intermediary of the Project Secretariat, arguing that
 

the Project Secretariat is an administrative organization and cannot com­

municate effectively on technical matters outside its competence. It cites
 

an instance of having ordered technical documents through the Project office
 

and not receiving them after some delay. Upon investigation, the IDU found
 

that the documents had arrived without identification indicating that they
 

were intended for IDU and were about to be distributed to other organiza­

tions. This minor but unsettling incident leads IDU to plead for the right
 

to conduct business with suppliers directly with information copies of
 

orders and invoices for payrrxznt approved and sent to the Project Secretariat
 

for action. As further justification for direct dealings with suppliers,
 

IDU cites the need to build and maintain external relationships under it5 

own identity so that when DAPIT ends, the IDU will be a known information
 

organization in the appropriate technology field.
 

IDU was to have installed an information data base and retrieval
 

system called SATIS* with the assistance of a short-term technical advisor.
 

The Director of IDU received three mronths of training in the United States 

during which he was introduced to SATIS, but his knowledge of the system 

is incompleLe and he is unable to institute the system on the basis of his 

limited exposure. The short-term technician was iiliminated as a conse­

quence of the deobligation of fuidE for technical assistance following a 

USAID-GOG review of the DAPIT Project needs and alternati',e sources of 

technical assistance. The technical assistance comp)onent of the Project 

was supposed to be satisfied by the use of host country contracts with 

two resi dent expatriate'_, and the participation of Peace Corps Volunteers, 

but the specialized skill needed for the installation of the SATIS system 

* Socially Appropriate Technical Information System.
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is as yet unavailable from these sources. A member of the Peace Corps/
 

Ghana staff doubts that the required skills would be available from the
 

Peace Corps, and it is considered highly unlikely that a SATIS practitioner
 

can be 	found among resident Ghanaian and expatriate professionals.
 

IDU accumulated a modest library of literature and documentation or
 

appropriate technology, but the use of these materials and other services
 

of the IDU, limited as they are by the present status of implementation,
 

is practically nil among DAPIT participants. In the case of TC, whose
 

activities began several years prior to DAPIT, external relationships ind
 

sources of information were well established long ago and substantially 

augmented by the UST library and faculty at Kumasi. Nevertheless, Frank 

Robertson, the ITTU/Tamale technician, had referred to The IDU collection 

prior to moving to Tamal1e and found some usef"ul material. The use of DU 

by IRI anJ FRI is reported to be negligible. Corrnunications among partici­

pants in DAPIT are infrequent, ad hoc, and generally concerned with adminis­

trative matters. The information function of IDU is totally unfulfilled, 

but it is anticipated that Lhe availability of supplies now awaiting import
 

clearance will enable IDU to begin to correct this unsatisfactory condition.
 

4.2.5 	 Status and Accomplishments of the Ministry of Industry, 
Science and Technoloqy (-IST) 

As the sponsoring GOG agency for the DAPIT Project, MIST has 

the responsibility for providing the managemcnt and administrative apparatus 

for the Project. It was envisioned that the Project would he served by a 

high level policy body to give direction to a Project Office presided over 

by a Project Manager and supported by an administrative Secretariat. The 

only one of these requir'en.nt, to haw hen implemented is,the Proj ect 

Secretariat, a onp-ma" orqarnizdt ion itn the ;terqoin of the Project Manaqe r. 

The only overall direct ion, inter irnd intrd-ininiterial ,utpport qiven to 

the Project Office i, pr)viled hLy ie [)ire-tor in ch arq of ,cirlce and 

technology. A Secret ir-it exivt , in ,ame only. Act 434, cm eat in', a National 

,Wall-Scale lndu,trie Hoard, whoe reponsibi lit ies included the DAPIT 

policy function, won passed in June 23, 1991, but it remains to this date 
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unimplemented. Other than the foregoing, the Project files show minutes
 

cf ad hoc meetings under the titles of Joint Consultative Meeting, Interim
 

Management Conrnittee, and DAPIT Project Committee - the last of which is
 

recorded in the files as having occurred in August 198? - attended by
 

representatives of USAID, MIST, TCC, IRI, FRI, and IDU for the purpose of
 

progress reporting and resolving implementation problems. Despite the
 

understandable preoccupation with the commodities, technical assistance,
 

and training aspects of the Project, we find it strange that there is a
 

complete abence of any reference to the status and progress on the develop­

ment and dissemination of appropriate technology. One might imagine that
 

these infrequent meetings among participating agencies in DAPIT would have
 

provided at least passing mention of what was going on and what was anti­

cipated in accomplishing the objectives of the Project rather than merely
 

dwelling on the acquisition of means to achieve DAPIT goals.
 

The Project Secretariat was originally to have received technical
 

assistance in the form of a 36-month assi;nment of an advisor to assist in
 

drafting an operations manual for the Secretariat and guidelines for sub­

project proposals. In addition, the Project provided for 50 man-r-onchs of 

short-term advisors for technical assignments with the participants and to 

assist with other special problems that might arise during the life of the 

Project. Discussions between USAID and the GOG Acting Project Manaqer, 

Dr. Bartels (the Technicil Director of the Science and Technology Department 

of MIST and the office of MIST responsible for DAPIT) resulted in agreement
 

that the work envisioned for the advisor to the Secretariat could be per­

formed by Ghanaian personnel. We are uncertain if this judgment applied
 

as well to all other outstanding technical assistance positions, but it i5
 

clear that USAID considered that the provision of two resident expatriates
 

by host country contracts to assist TCC and the participation of PCV's would
 

meet the needs of the Project at that time, and that the greatly accelerat-


Ing cost of additional technical assistance personnel from the United States 

would be a poor use of project runds. The result of the discussion wa, an 

amendmert to the PIO/T in Srotic:nhmer 1982, de-earrvarking $941,000 which 

eliminated all outstanding USAID-funded technical assistance positions. 

32
 



The accomplishments of MIST through the vehicle of its DAPIT manage­

ment and administrative arrangement are not adequate. The policy and staff
 

obligations have gone unsatisfied, and the Project hds been delayed by a
 

lack of management. There has been little regular mrcnitoring of Project
 

activities, formal periodic reporting on progress, steps to resolve diffi­

culties, and deliquert and timely attention to the solution of problems
 

and delays that have beset the Project since its inception.
 

Although a detailed op-rations audit would undoubtedly uncover exten­

uating circumstances, it is equally without doubt that more attention to
 

the substance of the Project would have seen it in a more advanced state
 

of accomplishment than is presently the case.
 

We think more attention should be devoted to:
 

0 	 Preparing quidelines for sub-project submission
 
by the instituLes and TCC.
 

0 	 Encouraging the institutes and TCC to come forward
 
with sub-projects.
 

* 	 Expediting customs clearances and making certain
 
that the commodities reach the correct consignee.
 

We think that much of the management difficulty stems from the lack
 

of policy-level support and interest in the Ministry where the Project
 

Secretariat is lo-zted.
 

4.2.6 Status and Aciomplishments of the Peace Corps
 

Six PCV's have served under the DAPIT Project thus far. Two­

person teams were assigned to TCC, IRI, and FRI, respectively. The TCC 

team is actively employed in the development of the ITTU/Kumasi foundry 

and extension work i n beekeepinq and the recycl inq of beeswax for indus­

trial import substitution. One of the IRI PCV's proved to be more inclined 

to rural extension work ard has been reasoiqned . The other IRi PCV is 

engaged ir the development of a small -foundryfor IRI and the modification 

of the maize planter introduced ty ITTU/Kumavsi. The PCV team assigned to 
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FRI found their work at the institute unrewarding and requested transfer.
 

They have been reassigned to rural extension work with a religious mission
 

at Yendi and are engaged in demonstrating and teaching beekeeping, soap
 

making, and minimum tiilage farming techniques with the technical backup
 

from TCC.
 

The evaluation team ha the opportunity to visit with the PCV's at
 

ITTU/Kumasi and IRI. The ITTU/Kumasi team radiate enthusiasm after 17
 

months on the job, and this enthusiasm is reciprocated by TCC management.
 

The PCV at IRI is inte'ested in what he is doing, but we have the impression
 

that he would wish for a more energetic and businesslike milieu in which
 

seen d ploased with his services. All indications
to do it. IRI management 


are that the PCV's ae productive and contributing to the accomplishment of
 

support, direction,
DAPIT objectives in direct proportion with the material 


and encouragement provided by their sponsors.
 

4.2.7 Status and Accomplishments of USAID/Ghana
 

The DAPIT Project has had four directly responsible USAID
 

Project Managers since its inception, all of them concerned with food and
 

agricultural affairs. Thus, the Project seems to have been out of the
 

its USAID managers. The present
mainstream of activity and expertise of 


status of implementation shows the signs of a history of an apparent lack
 

of knowhow and management paralleling the GOG performance.
 

switch in attitude concerning tech-
Even more serious has been the 

nical assistance and the deleterious effect of a "freeze" in U.S. imple­

increas­mentaton of its obligations under the Project agreement. Due to 

ingly strained bilateral relations between the U.S. Government and the 

GOG, the U.S. Embassy decided on April 1, 1933 to suspend all new devel­

opment assistance to the GOG. This suspension, which includes technical 

rermainsassistance , participant training9, and commodity p rocu emerent, in 

effect as of this writing. This has contributed substantially to the 

denial of finan­generally poor record of accomplishment. Aside from the 

over the stabilitycial resources, the existence of the freeze casts a pall 
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aod seriousness of intent of the assistance program that negatively affects
 

the performance of most of the participants. It has been stated that USAID
 

programs are aimed at the people of the country in an effort to raise living
 

standards and create a better world, regardless of the nature of the polit­

ical leadership at any particular time. This has resulted in U.S. assis­

tance being given under circumstances where the objectives of the two U.S.
 

agencies are in conflict.
 

USAID has financed approximately $1,076,000- of commoditias, inrlud­

ing $667,000 of equipment and supplies, $178,700 of prefabricated buildinq
 

and rigging gear, and $230,300 of vehicles and spare parts. Although a
 

modest additional amount will be needed for parts and accessories inadver­

tently omitted from the original requisitions to place some of the delivered
 

machines in operable condition, the equipment of participating organizations 

has been essentially completed. The only outstanding major commodity
 

requests from participants involve electric generating cuipment for ITTU/
 

Tamale (see Section 4.2. I) and wet and dry line food processing equipment
 

for FRI. A discussion of these outstanding requests appears in Section 8
 

of this report.
 

Technical assistance has been provided in the form of two host-country
 

contracts with resident expatriate Americans for 214 months each. Of the 

$143,488 obligated for these advisors, $83,414 has been disbursed, leaving 

an earmarked balance of $60,0711. One advisor, Frank Robertson, has com­

pleted a two-year contract and i_;being retained by TCC on a local currency 

living allowance pending decision on the future of the DAPiT rioject aod 

relaxation of the freeze on implementation of the U.S. assistance program 

in Ghana. The other advisor, also working with TCC, Medicus Washington, 

has served 114 r.nths of his two-ye;ar contract. Technical assistance is 

also provided by PCV's, )s di'cussed in the precedinq section (14.2.6). 

USAID 	 account-I/ 	 Approximate rounded estimate derived from PlO/C's. 

ing records now being maintained in Abidjan, and no copies available
 
in Accra.
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Participant training was included in the original PGA in the amount
 

of $50,000, with an additional $157,000 of projected availability over the
 

life of the Project. Our briefing materials do not include the PIO/P's,
 

but we are informed that there have been two short-term training courses
 

implemented -- one for the Director of IDU, and the other for an officer
 

of FRI. The balance of the budgeted training has been suspended for more
 

than a year ostensibly because, according to the then USAID Director,
 

short-term training courses disrupt the work of the project and partici­

pants on long-term training are unwilling to return to Ghana on completion
 

of their training. He suggested that long-term training should be arranged
 

in nearby countries, such as Nigeria. Nothing more has occurred in the
 

area of participant training, presumably because of the freeze.
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5.0 FLAWS IN ORIGINAL PROJECT DESIGN AND REMEDIAL ACTION
 

5.1 Statement of Work
 

This section of the evaluation report is directed toward paragraph
 

2 of the Statement of Work, reading as follows:
 

"Identify any management, structural, or organizational
 

constraints to implementation arising from flaws in the
 
original design of the project and suggest corrective
 
measures. Particular attention should be paid to study­
ing the interrelationships between individual institutions
 
in the project."
 

For purposes of this discussion, the authors consider the Project
 

Grant Agreement (PGA No. 641-o084-79-7) and its Annex I as containing the
 

basic Project design. This Project Grant Agreement became effective
 

August 31, 1979.
 

The Project's Phase One provided for the import of capital goods to
 

be installed in three constituent institutes of the CSIR and the TCC in
 

Kumasi. In general, this was a useful step because it provided Ghana with
 

a foundation for future training, research, testing, and the production of
 

AT equipiment. However, some oversights in the Project design made the
 

foundation less useful than would otherwise be the ,case. These oversights
 

are discussed below.
 

5.2 Insufficient Emphasis on Production and Delivery
 

In several parts of the Project Grant Agreement, the purpose of the 

DAPIT is described as being to "identify, develop, test, produce, demon­

strate, and deliver appropriate technoloqy" (emphas i, qpplied by authors). 

The evaluation team believes that more a tent i on in the: Projvc 

design should have been placed on production and delivery. This is because 

there are (and were even in 1979) an abundance of appronriate technologies 

with proven acceptability. More of these are listed in Annexes B-I 

through B-4. 
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Section 3.0 earlier in this report describes AT products and processes 

developed by AGRICO and the GGADP. AGRICO has sold over 10,000 pieces of 

equipment, such as corn mills, ridgers, harrows, palm C),I extraction piants, 

tipping trailers, sugarcane crushers; the GGADP has sold over 60,000 

triangular, rectangular, and round hoes. The TCC client companies have 

sold about 1,000 beehives, and hundreds of palm oil presses and soap 

kettles. Despite such sales volumes, these organizations and other pro­

ducers of AT products have met only a fraction of Ghana's rural demand. 

The authors believe that the designers of the Project over-estimated
 

the capability of the constituent institutes (except rCC) to organize the
 

production and delivery of AT products.
 

A related flaw in the desigi was the omission of any reference to 

allocations of foreign exchange for the import of raw materials to be used 

for the manufacture of AT producLs. The designers coulH 1:,,e established 

a conditiun precedent that would have created links betwcen (a) the insti­

tutes, (b) foreign exchange allocatlons for raw materials, and (:) local 

manufacturers who would produce and deliver the products to ruial customers.
 

(During the late 1960's and early 1970's, Dr. R.K.A. Gardiner, then of the
 

Ministry of Economic Planning, ,K.ncouraged AGRICO to apply for import 

licenses, some of which were approved, thereby allowing the company to 

remain in business for 17 years, 1966 to date). 

A remedy to the problems of prrducing and delivering could be found 

in approving sub-projects requestcd by the institutes only if (a) the sub­

projects would re;sult in substantial local manufacture b, comfnryrcial firms, 

and (b) diverting somx of the r-si dual )ojcct funds tO the import of raw 

materials ragui red by cli ent., of the- insti tutes for making AT products, 

5.3 Misjudging the .pahi 1 v_ of the rnstitutes 

Two of the institute', participating ii the DAPIT Project have his­

torically be,-n engaged in !,,.icarch (plea',e .ee Section 6.0 of this report). 

The success of the professional employees has traditionally been measured 
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in terms of research findings and publications. With the advent of the
 

DAPIT Project, the institutes found themselves facing a new role suddenly
 

thrust upon them, namely, an operating role involving production and dis­

semination of AT products as well as dissemination of their research
 

results.
 

The evaluation team believes the institutes can adjust to this role
 

as the TCC has done in Kumasi. By assigning certain staff members to the
 

task of developing client companies, the capability to produce and deliver
 

can be enhanced. This assumes that raw materials would be imported.
 

5.4 Commodities Ordered Without Prior Understanding as to Utilization
 

The conditions prccedent in the Project Grant Agreement are quite
 

clear regardino assurances from the GOG that the ITTU in Tamale would be
 

built to sui able specificatinns. However, in view of the fact that the
 

ITTU bu Idi Pl constructi on has only just started after a delay of four 

years (1979-83), the conditions precedent might have included a provision 

to the effect that the construction should have reached the lintel level 

or even the plinth level before the cumnuoditie' were orderud for the ITTU 

in Tamal1e. These commoudities, largely machin, tools and related equipment, 

are now stored in a buiidinq on the campui of the University of Science 

and Technology in Kumasi. 

In regard to al machine tools and other equiprv;ot ordered for FRI 

IRI, and TCL, orders were placed before a specific utilization plan was 

agreed upon. It would have been nure prudent to identi fy what products 

were to be made and what and how many people were to be trained before 

ordering the eq uipmrnt. 

The Projerut dr,i gne r; apparenrmtly assumied that raw material, would 

be availahble for processing in the michines. This optimistic ass umption 

was not wa rranted in the light of Ghana's history of foreign exchange 

deficits. 
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The remedy to this problem may lie in urging the GOG to plan sub­

projects that will best assure utilization of the machinery and in seek­

ing allocations of foreign exchange for imports either from the GOG or
 

from AID.
 

5.5 Little Provislon Made for Assuring Inter-Institute Coordfnation 

The Project designers rmay have assumed that the Project Office 

(Secretariat) would as.,ure regular liaison between the; institutes and 

TCC. llowever, the dei tn of the Project would have bee-n 't r;nner if a 

report i nI -;ystem had hen de f i ned. 

Possibly the reredy may lie in assigning a new function to the IDIJ, 

namely that of collect inn reports on the activities of the FRI, IRI, and 

TCC, and preparin, a newsletter for the iformation of the Secretariat 

and USAID.
 

5.6 Insufficient Emphasis on the Use of Local Raw Materials 

Most of the machine tools and equi pmcnt indicate', that the selection 

was made with the objective; of equippMon the rititute , to work with 

metals. Metals are indeed important iii a)n ropriate technology, but the 

Project desi In could haVe (liven qreator ]rportrince to rachinery for 

and wood as mterials for producing AT equipment.processing clay, leather, 
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6.0 RELEVANCE OF PROJECT GOALS AND OBJECTIVES
 

This section of the report is addressed tui the following paragraph
 

in the "Statement of Work"1 : 

"Review the goals and objectives of the DAPIT Project, 
determine their relevance to existing intermediate tech­
nology development and dissemination system in Ghana 
(i.e., MIST, CSIR, Universities, Technological 
Institues,
 
private industry) and suggest how DAPIT can 
best contribute
 
to these entities and vice versa."
 

6.1 Objectives of DAPIT 

The main objcctives of the DAPIT Project are:
 

(a) 	to increase agricultural production on small-scale farmb;
 

(b) 	to provide local craftsmen and small enterprises with a
 
means to produce and sell appropriate technology.
 

These objec7tives are mainly to implemented 	 areas and
be in the rural 


are aimed at raik:ing the income 
levels and welfare of small farmers, and
 

craftsmen in particular, and the standard of living of the rural 
population
 

in general. 

The DAPIT Project intends 
to achieve these goals by establishing a
 
"national mechanism' to identify, develop, test, 
produce, demonstrate, and
 

deliver to the rural sector appropriate technology which will contribute
 

to increasing production and ;ncomes.
 

These goals and objectives are not new in Ghana. Neither is the
 

development of appropriate technology, as a mezans of raising the production 

and incomis of the rural popul.ition, unknown. In fact, it is because of 
the recognition of these that the DAPIT Project v-'js conceived and imple­

mented to hasten the process. 
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6.2 Development of Appropriate Technology in Ghana
 

Various governments and regimes in Ghana have recognized the need to
 

raise the standard of living of the rural population as a means of achiev­

ing economic development. In the early days of independence, the strategy
 

was to establish large plantations using sophisticated farm machinery,
 

equipment, and large-scale, capital-intensive industries were set up to
 

process the agricultural produce in large volumes. In other words, the
 

strategy was to raise the standard of living of the rural population by
 

industrializing the rural areas. This led to the establishment of state
 

farms and processing industries in the rural areas.
 

The strategy did not work out. Among the reasons for its failure
 

is the fact that most of the machinery utilized for the implementation was
 

of a sophistizated type whose maintenance depended on highly skilled tech­

nical personnel as well Pc the steady availability of raw materials and
 

spare parts, both of which the country could not affGrd.
 

Over a decade ago, the concept of raising the standard of living of
 

the rural population took a drastic turn. It was realized that it is more
 

convenient, economic, and efficient to utilize what was then referred to as 

"intermediate technology" to raise the levels of incomes of the rural 

populace. 

Steps were taken to institutionalize the development and testing and
 

transfer of appropriate technology. The beginning was made with the estab­

iishment of the Technology Consultancy Centre (TCC) at the University of
 

Science arid Technology (UST) in 1972. Then the mandate of the Research
 

Institute under tne Council for Scientific and Industrial Research (CSIR)
 

was altered in 197" to emphasize appropriate technology. The main research
 

institutes affected were the Industrial Research Institute (IRI) and the
 

Food Research Institute (FRI).
 

Other organizations which were involved, on the periphery, in
 

appropriate technology activities were:
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I. 	 Ghana Enterprise Development Commission (GEDC).
 

2. 	 National Council on Women and Development (NCWD).
 

3. 	Catholic Relief Services.
 

4. 	 Agricultural Engineering Department of the University of
 
Ghana, Legon, and the University of Science and Technology,
 
Kumas i.
 

All the above organzation. were in one way or the other Involved in
 

some aspect of appropriate technology. However, in the forefront were
 

TCC, IRI, and to some extent, FRI.
 

It may be appropriate here to mention that it was during this same
 

period that the international aid organizations became interested in rural 

development, and therefore many donor agencies, such as the U.S. Agency
 

for 	 International Development, CIDA of Canada, the German Technical -ssis­

tance 	Agency, and the World Bank began to support programs using app.'o­

priate technology to raise rural incomes.
 

In response to these efforts, some private companies began to ';et up 

manufacturing companies solely to fabricate appropriate technology produccs 

(AGRICO, ENDECO, Fafia Engineering, Goodman & Son, MBS Metal, SOMACO).
 

Fro,;. the above background of appropriate technology, it is evident 

that the goals and objectives of DAPIT are relevant to the main develop­

ment strategy of the country. 

6.3 	 Relevance of DAPIT to the Present Development and Disseminatioi 
of Appropriate Technology in Ghana 

In Section 4.0 abovoe, miany of the organ izations involved ir the 

development and di ,.,niiniti on of a)ppropriate technlology have ILfeen mentioned. 

Many of these hav, , ofio r lev,nce to the ror 1 and ojhectiv,; of' DAPIT in 

varying degrees, with re,,pect t o t lie dove I opterI t rid (i semi nat ion of 

appropriate, technology Ghana. the I onesin Ihowever , m ni are 
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6.3.1 Technology Consultancy Centre (TCC)
 

The TCC is one organization that can be totally identified
 

with the DAPIT Project objectives. This is because it has set out to do,
 

to a large extent, what DAPIT was set up to do. Among its functions are
 

the "development and transfer of intermediate technology." This, it has
 

achieved through the establishment of another ITTU in Tamale which is now
 

under construction. As far as dissemination of appropriate technology
 

products is concerned, TCC uses private entrepreneurs.
 

6.3.2 CSIR
 

* Industrial Research Institute (IRI)
 

The IRI was set up originally to concentrate on solving
 

problems in high technology industry. In 1975, its mandate
 

was changed to enable it to serge the sMa I 1-scale enter­

prises. This, it has been doing, and as far as the deveI"
 

opment of AT prototypes are concerned, has developed an
 

appreciable number of useful implements. However, because
 

few internal changes were made when the mandate was given,
 

AT activity was implemeniLcd only to the extent that IRI
 

capabilities will allow.
 

The evaluation Team realizes that criteria for career
 

advancement in the CSIR, which emphasized research and 

publishing, tend to restrict the AT activities. This is
 

prohably al so the reason why dissemination of AT products 

has not taken place on any siInificant scale at IRI. The
 

evaluation team ,lso observed that even thougLh IRI has 

developed my-/ AT products, it produces onl/ on order. 

The fact :Iat few ,eriot, attempts are be-ing r(Iue to dis­

seminat,! fT prod,'ct , dev,loped by the In tUtt e, C(OUP led 

with the i.jct th't IkI respond,, only to ord-r', from the 

public, may tnd, to m nimize the overall ipact of AT 

within the frare,.ork of DAPIT objectives. 
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Universities
 

The Faculty of Engineering of the University of Science and
 

Technology and the Agricultural Engineering Departments of
 

the University of Ghana, Legon, as well as the various science
 

and other departments of the universities are either involved
 

directly in AT development or fabrication or assist in its
 

development. The team actually saw a grain silo developed
 

and fabricated by the Agricultural Engineering Department of
 

the University of Science and Technology, which was on display
 

at a carpenter's shop in Kumasi. This silo was a prototype
 

which has been shown to carpenters to replicate.
 

Nevertheless, the most important role played by the univer­

sities and the other research institutes of the universities
 

is to provide scientific information which goes into the
 

development of appropriate technology. An example of this
 

was the support the Chemistry Department of the UST gave TCC
 

in the development of soap-making equipment.
 

Private Industry
 

There are a few private industries that on their own initiative 

are developing and fabricating AT products. Some of these are 

big and use modern methods of fabrication. The team had the 

opportunity to visit one such company, namely Agricultural 

Engineers, Ltd. (AGRICO) in Accra. The company speciali.es 

in the production of agriculturally oriented AT products. The 

company also takes on contracts from banks and other institu­

tions. At the time of our visit, oil -makinq eu ipment ,aa being 

manufactured for the National lnvestment Bank. The other, 

comparatively big organizatiorn that specialize', in the devel­

opment and fabrication of agricultural impler:ent,, is,the 

Ghana-German Agricultural Developrnent Project in Tarm'ale. 

What is impressive about the above two organizations is that 

the quality of goods they produce is high arnd that they 
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Food Research Institute (FRi)
 

All the observations made on IRI are also applicable to FF
 

except that in FRI's case, the concept of AT as a means of
 

achieving the goals and objectives of DAPIT is even more
 

minimized. The evaluation Lserved that
team there was some 

confusion in the perception of FRI as to what are the goals and 

objectives of DAPIT. This confusion has arisen because of the 

change of directorship of the Institute. The former Director, 
who was also in charge of the DAPIT Project at FRI, did not 

set up an institutional mechanism for implementing the goals 

and objectives of OAPIT. Apart frn this observation, the 

level of AT products developed by FRI tend to apply more to
 

the "medium-scale" entrepreneur than the small-scale. 

,Ministryof Industries, Science and Technooqy (MIST) 

The MIST, which is hosting the DAPIT Project Office, 
is also
 

supposed to be the initiator of policy as far as AT is con­

cerned. It has tried to perform this role to some extent.
 

Act 434, passed by Parliament on June 23, 1981, was supposed
 

to give legal backing to small-scale industries ,nd, among
 

other things, encourage the developmernt of appropriate tech­

nology. To this end, a National Baord of Small-Scale 

Industries (NBSSI) was to be 'et This Board wouldup. have 

established the institutional franawork within which DAPIT 

can achieve its goalo and objectives. rare effectively. 

However, to date, the Smr.l 1-Scale Industry Board has not been 

let up. The evalu at ioin t'am oh,ervwd that apart from tlhe 

Project Manarqer of DAPIT hI in y'n ical ly' locaterd at MtlT 

very I itt le he inq by M q iw, ,ii, don'. hby to Ioqit ic pver',onnnel, 

or pol icy support to Manaqr order to achievethe in DAPIT's 

object i ye'. 
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disseminate the AT products very efficiently since what they
 

produce is in great demand (see Section 3.0 earlier in this
 

report). In effect, therefore, their system of development
 

and dissemination is in accordance with the goals and objec­

tives of DAPIT.
 

Apart 	from these two big organizations, there are a host of
 

smaller often "one-man" managed enterprises which specialize
 

most often in the fabrication of AT products. The products
 

range 	from corn mills, cassava graters, gari-making machines,
 

to the manufacture of bolts and nuts. Most of these companies
 

the evaluation team visited were in the urban areas. However,
 

the rural areas benefit direct'y from their activities since
 

most of their products are utilized by the rural population.
 

6.4 	 Recommendations to Improve Relevance of DAPIT to Present
 
Appropriate Technoloy Development ind Dissemination in Ghana
 

The following reconnendations are intended to help improve the
 

effectiveness of DAPIT in developing and disseminating appropriate
 

technology in Ghana:
 

0 	 The impleentation of the Second Phase of the DAPIT Project
 
must be preceded by the developmert of criteria for selectinn
 
of project', for fundirq, which should include a well defined
 

method of dctvelopanx-nt, fabrication, and disseminati on of the
 
AT product. Mhis should help solve the prenent dissemination
 

problems.
 

0 	 A Manaqement Conmitt,.,, composed of all participatinq aIcjricies, 

should be set up to rrirqe DAPIT and ensure that the ,qo.als and 

object wives atimq aqrnc are Optof the part l(:i 	 es alwyn in night. 

* 	 Materin . And ,,quiprent ,r-,c- , d r t .hp,,,. if ani Q) t the 

DAPIT P'roject' rt 1,,t te 4l I y im Jitr,, h ;ith ;p iui,,, 0 )­
pro)jec(t S,.l,. t ion C,,,,,it te, andi,tlh, Md,,~l.ql+r',nl V" , i tt,,, to 

ensure that t ht a ,+ed for tht, ptrp11, fSor which they
 

are al Iocated.
 

These and other rvLrlrr!nida t i ott', a re inc!td d in Section 9.0, 

"Conclus ions ,and fWconli,:etdations," (Af thin, rep.rt. 
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7.0 	 CONSISTENCY OF THE GOALS OF PARTICIPATING AGENCIES
 
WITH THE DAPIT PROJECT
 

This section of the report is addressed to the following paragraph
 

In the Statement of Work:
 

"Examine the participating institutions (FRI, IRI, TCC, IDU)
 

to see if goals, jbjectives, and mandates are consistent with
 

those of the DAPIT project. Attention should be given to
 
understanding what each institution was originally set up
 

to do and what extent the DAPIT Project has assisted them
 

to match their equipment and manpower needs to acconplish 
their own as well as DAPIT's objectives.''
 

The goals and objectives of the participating agencies are summarized
 

below:
 

7.1 Food Research Institute (FRI)
 

The FRI is one of the eleven (11) constituent institutes of the CSIR.
 

The FRI assists in the development of food processing industry in Ghana,
 

by carrying out research into processing, preservation, storage, trans­

portation, and distribution of the main vegeta .e and animal foods of the
 

country with a view to producing new foods and improving upon traditional
 

ones.
 

The activities of the Institute may be grouped under four main
 

divisions: Food Economics and Marketinq; Food Consumption Surveys and
 

Planning; Food Chemistry and Food Process;n; and Engineering.
 

Recent activiti en of the In ,titute iriclu de the deve loprent of 

enriched cereal producto, ,nrichr'ent of unferrented mize products, design 

and constructior of dr/iruq unit% for p ppe r, and casava, including solar 

drying, the Mehe' lopo',wnt and fabrication of fih smoking Crquiapment, and 

cassava grat ini and rin "achin',.pr".b n 

Under the DAPIT Project, t Ie FRI was to be as,,i std in the develop­

ment of food processing techniques by carrying out research in processing, 

preservation, storage, transportation, and distribution of major fMod crops. 
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It Is evident from the above that 
the DAPIT Project is imposing no
 

more functions on the FRI than 
it was originally established to perform.
 

However, since its creation, the FRI has neither been required nor capable
 

of developing technologies for the transportation and distribution of
 

food crops.
 

In the area of equipment, DAPIT has provided FRI with sheet rollers,
 

cutters, and pressing machines. However, one cannot assess, at present,
 

the impact th~s equipment has had on the operations of the Institute since
 

none of the machines is yet installed. According to the Acting Director
 

of FRI and the Head of the Engineering Division, these machines were 
to be
 

installed 
at the Pilot Plant Workshop which is still under construction.
 

Although one participant was scheduled for overseas training, this 

activity has nct yet begun. The participant training program under the 
Project has been complicated by the present "freeze" the United States 

Government has imposed on all USAID projects Ghana.in 

7.2 Industrial Research Institute (IRI) 

The IRI is ore of the units under the CSIR. From its inception, its 
activities emphasized high technology and academic research. However, in 

1978, its nandate was chanqe(d to enable it to concentrate its efforts on 
identifying and s'rvicing the needs of small industry. The focus of this 

activity was to be on appropriate technology which utilizes indigenous 

materials as far as possible. 

The scope of I kI ", work includes: 

(a) 	ind;,tri,al des i m and prototype anufacturing of
 
equ i prT t
 

(b) 	or(Ianiz l't I t lir icl lea clinics"il mrdanirmnt for 
problv'm-ol vinq in %,mi, l-,cal, indwirrios; research 
and developenrmt aind "ther ,,rvicvs to aid the growth 
of simal l- scale ind itr . 



The Institute has six divisions, namely: (1) industrial chemistry;
 

(2) materials; (3) mechanical workshops; (4) electrical and electronics;
 

(5) technoeconomics; and (6) information and dissemination. The activities
 

of IRI include research on the extraction of essential oils from oil seeds:
 

design of simple electrical equipment such as battery chargers, develop­

ment of refactory brick using local c'-iy and the fabrication of simple
 

incubators.
 

Under the DAPIT Project, the IRI was to be provided with commodity
 

and training support to expand its activities.
 

The DAPIT ProjeL.L has provided the IRI with capital equipment adequate
 

to enable the Institute to implement the goals and objectives of DAPIT.
 

However, most of this equipment lacks accessories and therefore has not
 

been put to any use. Even then, one can say that IRI is presently fully
 

equipped to be able to develop and fabricate AT products.
 

7.3 Information and Docurmetntation Unit (IDU) 

The IDU Ts a new creation of the DAPIT Project within the Scientific 

and Technical Information Center of the CSIR. The purpose of the Center 

libraries. 'The CenterIs to coordinate the activities of nmber institute 


is made up of a library and the Inforrtion Documentation Unit. 

activities of the IOU indicate an awareness of publications
Recent 


relevant to the Unit's role in the dissemination of rese.'rch and technical 

information on appropriate technoloqy. 

Under the DAPIT Project, the Inforwmation Center wa'; to expand its 

Int err edi ate Technolo ly Informationactivities to incli dl- , c i 'd 

Unit t DIJ) whiich .ill di,,,,crinate irfornr,-tion onand Documentatir ; 

lai to all intir, tod pjrties. Theappropri.ate- -nd l,.J-co,t thn 

ce Inddi .,, i .inatec in t) r tm,it n fromUnit wis t dlI i ' v,, )r (14(V- , ,, 

' 1 1h T ': I[)U wa- also reqJi red to (,porafte a r-efr­outs i rd t!h) , 

ence cnvter prravdi i rady access to data on inter aI1 il, (od processing 

and pre,.rvotiori, on-farri water storage, iTnd non-conventional energy and 

fuel dwi, ,lopr'vnt 
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DAPIT has so far supplied the IDU with a composing offset machine
 

which needs some accessories and sufficient materials to function within
 

the framework of DAPIT objectives.
 

DAPIT has also trained a librarian to manage the Documentation Center.
 

What is still needed, according to the librarian, is technical assistance
 

to set up the information retrieval system based on the SATIS concept.
 

7.4 Technology Consultancy Center (TCC)
 

The Technology Consultancy Center (TCC) of the University of Science
 

and Technology (UST) in Kumasi w s established as a focal point for the
 

stimulation of small-scale industry development in Ghana. This center
 

operates as a semi-autonomous ur:t of the University, but along the lines 

of a 	research institute.
 

The functions of the Center include:
 

* 	 Consultancy services of a conventional type for
 
Government departments, public corporations, and industry.
 

* 	 The stimulation of small-scale industry development
 
through free or lR.4-cost consultancy services and
 
establishment of production units on and off the
 
campus, the provision of manufacturing equipment, 
collaboration with the faculties to encourage research
 
and development of technologies of a practical nature 
aimed at solving problems of immiediate importance to
 
local industry.
 

The largest part of the Center's work focuses on the prontion of 

small industries . Con ultancy se rvices are provided to entrepreneurs, 

craftsmen, cooperal i ye',, vi 1laqe devel opmwnt committ: t v,, churches, an( 

other institnt inni hoth phli and privlate hrouqlh he Interm adit, 

Technoloqy Trdnnfer (ITlii) in J Mo.n inldt',tria IUnit locted the ,w .ine 

park in Km,,i . Pilot product ionn H t' were et.hl i',he.t on the lt pus, 

and off cmpmr. The i t , ,,t ib li ,h d nutH'.ide th' ,iapu% were tM be' 

managed by ent r.rrieumr', ) i)op rot iwye',. In their , lqn. . , lte TCC hxi 

run them until ,uch time a. a co"po.,ny or a c(loperdII ye camn take over. 
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The Center has become an agency for the stimulation of grassroots
 

development by means of appropriate technology. It seeks to upgrade the
 

existing craft industries, such as pottery, woodworking, textiles, by the
 

introduction of new products or improved techniques. It also endeavors
 

to create small-scale industries manufacturing products developed in the
 

faculties of the university and utilizing as far as possible locally­

produced raw materials.
 

Under the DAPIT Project, the TCC has been provided with equipment,
 

technical assistance, and construction inputs to enable it to further
 

expand and more effectively promote the generation of small industries
 

based on the products developed at te university and utilizing, wherever
 

possible, locally-produced raw miterials.
 

The DAPIT ProjLct has also provided the TCC with equipment to
 

strengthen the ITTJ capability at Tamale. The Tamale project is now under
 

construction, hut the ewaluation team agrees with the TCC that power may
 

pose problems for the full utilization of the DAPIT machinery since the
 

supply of electricity and petroleum is not assured in Tamale. Section
 

4.2.1 earlier in this report describes a biogas-fuelel generator for
 

Tamale that should offer a feasible pcwer supply.
 

The ITTU, both in Kumasi and Tamale, are equipped with the requisite
 

technical personnel to enable them to implenent the DAPIT program success­

fully. TCC va. aqerent upoortJed by two DAPIT evxerts (Frank Robdrtson 

and Medicus Wahington) and the four Peace Corps Volunteers appear to the 

eviluation team to be capable of assuring progress of the DAPIT Project. 

The evaluation team obse rved that the TCC normal iQ reacts to pruT,­

1ems brought to them by the general public. This therefore does not 

pose any prohler" of d ,errmiation of technologies since by this means 

the individuals do Gie dinsnemination. However, this practice of reacting 

to problems ray precludre a number of rel c '" "t not so popular appro­

priate technologies from being deve Iopd. 
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It could be more effective for the TCC to make surveys and some
 

needs 	assessment of the rural population and thereby determine what type
 

of AT 	should be developed. However, the evaluation team acknowledges the
 

fact 	that the Project Manager of the ITTU at Tamale (Frank Robertso,)
 

intends to assess needs as the basis for determining techoologies and
 

products to be developed.
 

7.5 	 Conclusions and Recommendations on Consistency of Goals of
 
Participating Agencies with that of DAPIT
 

7.5.; 	 Conclusions
 

* 	 It appears that there is no major divergency of goals
 
between DAPiT Project and the goals of the participat­
ing agencies.
 

" 	 The drawbacks experienced so far have been due more to
 
management problems. 

* 	 Two of the participating agencies, FRI and IRI, do not have 
the institutional franwork to disseminate technologies
 
under the DAPIT Irogram. That is, the FRI and IRI are not
 
experienced in wc *king with manufacturing organizations to
 
expand production of AT products and parts. The [CC, on 
the other hand, is continuously subcontracting with client 
companies to prod'ce AT products and parts. This practice 
requires that the TCC extend technical assi'stance to the 
producers 6nd that the TCC monitor the perfornance of the 
producers to make sure that the components or products 
meet expected specifications. 

7.5.2 	 Recomnenda t i on s
 

(a) 	 To meet DAPIT goals acre effectively, there should be a
 
mechanism for mnitoring the activities of the participat­
ing agencieb (FRI, IRI, IOU, and TCC). This can be achieved
 
throuqh the proposed ,anagement Committee and the Sub-project
 
Evaluat in Committ d in Sect ion 9.0, "Conclus ions
(icuqe(j 

and Reconmenedat ionn,.
 

(b) 	 There sWould be a desiqnated contact man within the
 

participating agencies who wnuld have responsibility
 
for coordira;ting all DAPIT activities.
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(c) 	 Periodic reporting of DAPIT-related activities within
 
the participating agencies should identify any divergence
 

from DAPIT goals.
 

(d) 	 In order that AT wil be more relevant to the needs of 

rural areas, the participating agencies in the DAPIT 

Prcject should suvvey the activities of the rural people 

anJ determine what type of appropriate t chnology should 

be developed. 
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8.0 	CAPABILITY OF INSTITUTIONS TO UTILIZE DAPIT COMMODITIES AND
 

NEED FOR ADDITIONAL INPUTS TO ACHIEVE DAPIT OBJECTIVES
 

This section of the evaluation report is addressed to the following
 

paragraph of the Statement of Work:
 

"Review the distribution of the existing project-financed
 

commodities and assess the capability of the recipients to
 

utilize them to further the project objectives. Specify any
 

redistribution as appropriate of underutilized commodities."
 

There is considerable variation in the capabilities of the various
 

institutions to utilize DAPIT commodities 
to the 	fullest extent in
 

pursuit of DAPIT objectives. This results in part from the need for
 

specific training in the operation of the more sophisticated equipment -­

a need that was recognized in the original project design by the pro-ision
 

for participant training and technical assistance -- an6 in part from the
 

different roles assigned to each institution in the DAPIT scheme and their
 

traditional mode of operation. Accordingly, each institution is discussed
 

assess their capabilities and needs with
separately below in an effort to 


respect to DAPIT.
 

8.1 TCC
 

TCC is an established institution in the development and dissemina­

a track record of success in (a)
tion of appropriate technology and has 


developing AT products, (b) finding serious candidates for assistance in
 

starting up or expending small industrial workshops to manufacture the
 

products developed by TCC, (c) financing the cost of and providing pro­

duction machines and equipment, (d) training the small operator in the 

relevant production techniques, and (e) assisting with marketing and 

management advisory services. 

centers. Among practitionersof small industry in urban 

TCC has, in recent years, broadened its activities to include tech­

nology for the small farmers and rural inhabitants as well as the needs 

all the of 
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appropriate technology in Ghana, TCC ranks highest in our estimation and
 

we attest to their capability to use the DAPIT commodities with skill
 

and efficiency.
 

The TCC plan to place the ITTU/Tamale equipment into service in
 

Kumasi temporarily pending resolution of the problem of power supply in
 

Tamale is a sensible and effective alternative to the otherwise extended 

idleness of the equipment, and we endorse it. In view of the poor condi­

tion of the power plant equipment in Kumasi and the serious shortage of
 

diesel fuel, we agree with TCC's request for an electric generator for
 

ITTU/Tamale, but we question the logic of powering the generaLor by a
 

diesel motor. If the Tamale power plant is insufficiently supplied with
 

diesel fuel to provide power for all of the normal working hours of the
 

day, we doubt that ITTU/Tamale will be able to obtain enough fuel to make
 

up for the lack of public power. There is proven technology and equipment
 

available in the United States for generating producer gas from sawdust 

and other dried vegetable matter, such as rice straw and rice hulls from
 

the mi 11 near the ITTU/Tamale site. We suggest that TCC consider this 

alternative not only as a solution to its cwn problem of fueling an 

electric generator at reasonable cost, but also as a solution to the same 

problem affecting the operations of many other small industries throughout 

Ghana. 

In addition to the electric generating set, TCC needs additional
 

parts and accessories for several of the DAPIT-,innlied machines to put
 

them in operating conditio!i. We recommend that USAID firance the purchase
 

of these commodities.
 

Lastly, much of the potential benefits to be realized from ITTU/
 

Tamale depend, for an initial period, on the services of the two technical 

advisors to set up the plant, organize the client base, and train the 

operators. The technical staff of ITTU/Kumasi is fully engaged in Kumasl 

operitions and cannot readi ly spare trained operators for Tamale, even if 

they could be persuaded to relocate. One of tho two technical advisors 

(Medicus Washington) has about ten months remaining on his host countr;' 
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contract. The other (Frank Robertson) is awaiting a decision on the future
 

of the DAPIT Project before leaving Ghana for work elsewhere. Both tech­

nical advisors bring to the Project a unique combination of technical
 

expertise, long experience in Ghana, and enthusiasm for the work. Their
 

loss to the Project would place ITTU/Tamale start-up operations at a
 

distinct disadvantage.
 

8.2 FRI
 

FRI is the most problematical of the participating agencies in the
 

DAPIT Project from the point of view of evaluating its capabilities to
 

utilize Project commodities to further DAPIT objectives. We havie nothing
 

to base an opinion. A fuw of the pieces of equipment
concrete on which 

are set up temporarily, but the more tecnnical equipment is unpacked in 

storage awaiting completion of the new workshops. From what we have seen 

in the way of prototypes at FRI, we are inclined to doubt that FRI is as 

capable in machine shop work as the other participanto, and therefore 

anticipate that FRI personnel will need substantial training to make 

effective use of their equipment.
 

From the point of view of enthusiasm and initiative in carrying out
 

the full range of activities needed to disseminate their technology, we 

are uncertain about FRI's potential performance. Nevertheless, we do not 

wish to preclude their continued participation if they can ncet the 

fully (ocumented stbproject pro­requirments for the well thought out, 

9.0 this report.
posal and performance standards we recommrend in Section of 


If FRI can measure up to the ',tandards set for all participating agencies,
 

we be ii eve they should have an opportun i ty to produce and di s t r ibute AT 

products along with the (thvr ,.vepcie.. 

of a:ccenqrivei to placeFRI will ned Additional i np ti in the form 

11 rentuire GOG financinq to
their machinL, in opera)h e cordition and wi 


to ,rro To the
 
complete the part of the ir rn'w w"rl %hop%, intend i te 


if ;0
DAP IT equi]ipment. We w~,tiId like I" i~ ~iq',t An aiter nativ ethod M1( 

;uhmi ssion bi oa ptvd that wi imi.e I nf ',ce%r ohtain­1I d ?e ", cha. f
budget 


Ing a Jump ,iui to rco Ie)r the ro,,irvid contris : ii n, ,melyl: that the
 

for DAPIT.workshop conist fl t i ,o"PePetil 
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USAID has received a request from FRI to finance the purchase of wet
 

and dry line food processing equipment. The PGA states, "The Food Research
 

Institute ... ,will be provided research and shop equipment, materials, and
 

training to issist in strengthening it as a major force in the study,
 

design, and testing of appropriate technology processes and implements in
 

the field of agriculture ind family food processing and preservation.' We
 

do not see the relevance of the requested additional equipment to rural 

family food processing ar-d Preservation, and we are puzzled by the notion
 

that this mechanized technology is aporopriate for devisinq techniques to
 

be used at the household leve!. It seems appropriate for FRI to work with 

small-scale equiprrnt made of materials accessible to rural people at low 

cost; indeed, that it is part of their mandate to develop such technology. 

FRI has donu ,ome laudable work on various designs of solar heated air 

convcction dryers, and this is the kind of equipment that fits in with the 

DAPIT focus3. It would further the acniovement of DAPIT objectives if FRI 

could be redirected toward the desired level of technology rather than be 

encouraged to stray by furnishing the requested equipment.
 

8.3 IRI
 

Based on our observation of the installation of DAPIT equipment and 

the orderly and rational layout of the IRI machine shop, we guess that !RI 

Is somewhere between FRI and TCC in machine shop capability. The word, 
''guess," is used advisedly. We did not see the IRI shop in operation, 

having arrived the re in riid-afternoon w.hen few workers .ere present because, 

we were to Id, manj'/ Wr, 1n anrIua I 1eave and others had already left for the 

1e, , t er', r.cI e iequipmentday. Neve. rth I IRI had ',ore of opis t 1Cated 

Instal led and in use prior to the arriv.al of the DAPIT machines and we 

assume that IR I i, capabi e of u, i n t hrm in view of the i r iexpe r ince in 

providi q technical traininq and repair services to their indlr-,vrial clients. 

The requ .',t for p.orticipant trai)irnq for I RI personnel as part of the first 

phase of the. Project iridic'It., lhjt IRI racorin s a nee d for t1lJiilradifrig 

the sk ill, , f " ' . of it', ;PrOr [r1:I. Thi,, i,, a r tsor.,ibl, propos itior 

con';iderinq that IR, hi, no expri,,nce with the level of advanceme;vnt of 

some of the DAPIT rachires,, in particulr, the automatic turret. lathe and 
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the gear milling machine. Accordingly, IRI will need technical training
 

for its personnel in the operation of some of the DAPIT equipment. We
 

suggest in Section 9.0 that TCC help in training.
 

As with other participating institutions, IRI will need machine
 

accessories omitted From the original machine requisitions to put its
 

equipment in operable condition. Additionally, it may be necessary to
 

replace a sheet metal forming machine that has not been received due to a
 

marking error on the shipping container. Inquiries are now in process to
 

determine the location of the missing machine and to obtain delivery.
 

Failing this, it will be necessary to reorder the machine, at relatively
 

modest cost, to round out the IRI capability.
 

8.4 IDU
 

The equipment provided under the DAPIT Project requires no capability
 

beyond the present skills of the IDU personnel. However, if IDU is to
 

achieve its potential under the DAPIT Project, it will need technical
 

assistance to develop an appropriate technology data base and retrieval
 

system. The elimination of the IDU technical advisors positions that 

occurred in September 1982 (see Section 4.2.5) denied IDU a short-term 

technical advisor to set up the SATIS retrieval syntem and train IDU per­

sonnel in its operation. We understand that the system requires no addi­

tional hardware. IDU informed us that there were a few minor problems 

with the DAPIT equipment arising from missing or danaged parts. These 

will have to be replaced if the equipment is to be placed in operation. 

8.5 General Conment
 

The ',cope of' work for this evaluation raises the question of redis­

tribution of undr-utilized Project cormmodities. A', thing, now stand, we 

think of no instance of acceptable uti lization s',yet of the co'rit)dities 

provided by DAPI , with the exception of the vehicl,'. In l1lcases, the 

utilization of the co"rnIKd ties remains, tfr pr ctica l purpmos.es, in the 

future. Although there seem to be indications thal some participating 
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agencies can be expected to make fuller use 
of the equipment than others,
 

we are 
reluctant Lo pre-judge what may happen from here on because we are
 

convinced that more effective management of the Project can yield improve­

ments in the performance of the participating agencies.
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9.0 CONCLUSIONS AND RECOMMENDATIONS
 

The conclusions of the evaluation team and the corresponding rccom­

mendations are as follows:
 

1. The DAPIT Project is more relevant to Ghana's economic and 

social condition than ever before. Phase One of the Project seeks to set 

up a national mechani sm for the development and field testinq of the appro­

priate technology is now nearing completion. Unless the Pro.ject proceeds 

with Phase Two -- the production and dissemination of toe technology and 

the products -- then much of the purpose and value of the invest ment in 

Phase One will be lost. However, the t ifue rema ininq for completion of the 

Project is too short to allow full accompl ishme't of Phae Two, which we 

estimate will require aflout two years after the participants are fully 

operational for DAPIT Pr)ject purposes. We bl iweve that this opte.rational 

readiness, that in, Phas, One, uan be achieved by the end of tie present 

Project perio d net for September 30, 198h. 

Recommendation
 

The DAPIT project completion date for Phase Two should be 

extended an add itional two Years, until Septemher 30, 1986. 

2. Accomplistment of the purpose of Phase One is far behind 

schedule because of a com':plex of factors inimicanl to elfficient operation. 

Not the least of the Se are factors extraneous to the Pronject and beyond 

the control of any of the partipants. lhe physical progress, i.e., 

construction of huil ingf,, i ortation aid irtaliali n of ctnai(Jit ,e 

in operable c(o ,iti1,1 , t'ijuqh ,oi,,,appi intinqly ,l(ow, h.i', Up,vItt'd, f ar it) 

advance of th, "thr w'wrt that w,, i" he A .(corpli.h,.d in iAI,, ine, 

t vptnoniv .it .1 admii .t it iv' ', r-,|cttire;namely, "sta bl i ,hiniq ai ,'' tmtlrt .and 

tt to , . j,. t%; ardf pr'pav rini, ,vAIluI int, tirt '.elt'ct­conducting ,hq'rmn'.t 
i n r s u hJ[p~ro~j,'(w f in r,, ir ewn ,o un d eJr I 'h " I ho- f o r ,d i n ql An d 'il,r lt t i n a ',,rw . 

Is fir from nAt' 1ialet , and t her(!lna gea(Jen tllt ,ild ,dmi i rat ittv rt jtit'rp 


has been no a( I ioi ,vid,.t on the ienwn' trat ion and qtb-projvct I asks.
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We regard the lack of adequate management to be largely responsible for
 

the inaction on demonstration and sub-projects. It is critical for the
 

success of the Project that improving project rronagetTant and administra­

t'ion from the policy level du-inward be wmade the first order of business. 

Recomitenda t ion 

As . cnd i tion precedent to the disbursement of any i.S. funds 

for purpos,--s other than co7mpletion of physical fa.i ilities already 

begun, the COG should organize, staff, and make operable a Com­

plete arid adequat, r'%ar evient and ad;inistrative appartUs. We 

su.lqest that t.h , -ncludea secretariat to handle routine Proj­

ect administ rat ,-n; a r_ eUA'flt ccrliii tee, includinq tne Project 

Mana(,er and the h ads of T.'", I RI FRI, IDU, or he'wir a it ernates 

empowe red to, v , t)ote'ce t nut I e,, than quarter I y t o c)ord inate 

their wct;vi ti,,,, report or-i p rorq t , p rob .m , and t 'p),,to 

resoIve di f fi cUlt ie-,; 11,,d . ',b-Lr ji, ,e ection coMc i t tee of 

profess i o031 i ri t , I , of pr oject v, 1u ,Iet and C i t on.0ct 

Such profess,] ,:ai; ,. f,,jnd ,,' Pr.oj,. t off'cu r", ,-nn he 

staff of the NiB, ,'D , ,EJEC , 4iith tc0ifical an rir et e,.pertise 

from Ag ricuItira1 uq n,'',r';, I.td. (', ICO), Airic i t ral Exten­

sion Servicv, Uri'ver', it t h ,-a ,, r),:),art; ;i.it' , t A lre,! totre 

and tMechanric.l Exr'r;r ei,J other',. Dpen6 ir ,i :r, the f I w 

of sub-project, r,,:rti ,ILv par ', i;at I. wenc' , t hrfogh t-e! 

managor ent t f,.,i ',r t (reluenit of ;etun,, f.',oqce'st 

the ScJ, - prno ,, t c-00,'t rot 1 o', (of,'r t t,o e,,rtr /. 

- I (y , that 

3. Addi t wol inputs .,j rv nrw dud to ioi)],'t' O'h,'.. ,. o e 

equipment is be cause .c16. needed anCino rfrahI of of iwcce',ore', parts 

not oriigiaIl.y ord-ed, ,id certoin technical is; stanc'' appear to us to 

be indi spensah 1e -o e:ffective continuation of the Proj ect and the achieve­

ment of DAPIT object ivws. 
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Recommendation
 

USAID should finance the following commodities and technical
 

assistance needs of the Project for the completion of Phase
 

One:
 

MIST
 

* 	 Two short-term technical advisors for three months each,
 
concurrently to assist the DAIT Project Manager to pro­
dtce an operations naiual, quidelines for the proposal
 
of sub-projects, and criteria for the selection of sub­
projects. In addition, the GOG iay want to consider a 
host country contract for a lonq-term advisor, prefer­
ably a resident of Ghana, to assist the Secretariat in 
preparin], processing, and securing approval of sub­
projects.
 

TCC
 

* 	 Two long-term technical advisors for 25 mo:nths each to 
continue the services currently being provided by Frank 
Robertson, Electrical Engineer, and Medicus Washington, 
Tool and Die Expert. Our tronq endorsemont goes to 
ret *aininq the origiqal Idvisors based on their technical 
capabilitie',, *ccompli ',Ihr rt%,, and lomq experi,.cv in 
Ghana. These n,,rvice are also needed for Phase lwo. 

* 	 Electric nrrtinq 'quipwr'nt for I IIJU/Tae ih, hal.jd o)i 

producer q,% frA qiinetrat'I ,w0,,t' from pyr'oi)ys of 
rice mi I1 wot, 

* 	 Parts and acc,',!,,ori,, for exio'tinq DAPlI-Iprovided shop 
equi pmenlt ai ,oaIy rqlu Sit ion, b rCL. 

FRI
 

S 	 Pawrt, and ,cc,',', ri p', for ex i inq DAlII- irov d~d shop 
eluipmn t ,lr,,irui r q,"it ionv I by FRI. We sppcific­
al ly rr'corvno .oqi,,.inst ., f inn:rinqi of the reqlue;ted 
weit mdI Jr! lir,' ,liI r<.,,'',p v'uipaw fori r r, t'r,( t the 
rea|,([son dli',(.[J' , inl%vcf~li~n 8+.0) M thi%, r.vp<rt. 

IOU 

Rein's.,t e 1rtt c 	 for'+ e'rnt 10 m,'. ternlr;hrn ic. l idvi ',or 
three rnnth, to a',',it IDI with the in',tallahtion and 
operation u the %ATIL% dt havc .ind retrievall .i rem. 
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Parts and accessories for existing DAPIT-provided print­

ing equipment already requisitioned by IDU.
 
0 


4. Additional training is needed to complete Phase One. TCC was
 

provided the ,ervices of an expert tool and die maker in rtcognition of 

the need for traininq in the operation of the new, more advanced equipment 

furnished for ITTUfTarale. The satry need exists in the IRI 3nd FRI organi­

zations. Since the training capability already exists at TCC, we see no 

reason why CC should not nerve as the source of the required trainig for 

the other participants of the Project on the sane terms and conditions as
 

TCC offers training for its clients.
 

Recommenda t ion 

The GOG should finance the training of machine operators from
 

IRI and FRI in the use of automatic turret lathes, gear making 

machines, and other equipment according to the requests of IRI 

and FRI. uch trdiinni should take place at TCC facilities ;rn 

Kumasi for a period Qvmer;od suitable by TCC and fVil1 nwed up by 

a short period of traininq t the IRI and FRI a orkhonps by the 

;,-s 

transferred on the nhinv at IRI .nd ?Q , ,nich are of 

different rl- th ' 'no TCC .icnine,. 

TCC technical .1 ':vi nur to insure tha t tne c training is 

5, Sufficient develi ped ,pprnpriate technology already exists in 

Ghana to fort the ba nifor nub-project' fMr productinn and dissemination 

to end-uners. Thorp is a danger that crnt inued concent ration on the 

research and developmert 14 t,D) aspect.s of DAPIT will sue the arrival 

of the end of the project with less than satisfactory dissemination of 

resul t'; an pr ductn. 

Ricorir tndat i on 

No sub-project for R & D should be approved until the propos-

Ing organization has been grant ed approva! and fund ing for a 

technologyminimum of two sub-projects to produce and dirmse'inate 
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already in a state of readiness. The proposer should be required 

to show acceptable progress in the actual dissemination of these 

products before receiving approval of additional R & D. 

6. The achievement of the DAPIT Project objectives will be enhanced 

if the proposals for sub-pvojects are required to combine the rigorous 

justification of industrial feasibility studies and the scheduling and 

resources management of detailed production and marketing plans. Of 

particular concern under present conditions of drastic shortages in Ghana 

is the safeguarding of raw materials from diversion of purposes other than 

those approved (see Annex D for suggested items to be covered in sub­

project proposals). 

Recommendat ion
 

Guidelines for sub-project proposals should require that every 

aspect of the proposed technology, production, and Jissemina­

tion be fully discussed and justified from the point of view 

of technical fea sibility, ,economic,, product ion ';cheduling and 

cost, marketing f.a,bi ity, and ,Pterial control. Approved 

sub-project',s hould be "ionitored cl(oeiy to assure that opera­

tions proceed accurdin' to plan. 
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Annex A
 

STATEMENT OF WORK
 
FOR EVALUATION OF THE DAPIT PROJECT
 

(Note: This Annex A contains the statement of work in the contract with
 

Checchi and Company for the evaluation of the DAPIT Project. The 

contract is part of a work order under Indefinite Quantity Contract No. 

PDC-O000-1-O14-3082, Work Order No. 14, effective 6 Nlovember 1983.) 

66
 



Annex A
 

STATEMENT OF WORK FOR EVALUATION OF DAPIT PROJECT
 

1. Review the basic project design and the status of implementation
 

and accomplishments to date (i.e., physical, financial, participation,
 

training, benefit incidence) against project objectives. Determine what
 

further inputs (if any) are needed to achieve tho objectives.
 

2. Identify any management, structural, or organizational constraints
 

to implementation arising from flaws in the original design of 
the project
 

and suggest corrective measures. Particular attention should be 
paid to
 

studying the interrelationships between individual institutions in the
 

project.
 

3. Review the goals and objectives of the DAPIT project, determine
 

their relevance to existing intermediate technology development and dis­

semination system in Ghana (i.e., MIST, CSIR, Universities, Tecnological
 

Institutes, private industry) and 
suggest how DAPIT can best contribute
 

to these entities.
 

4. Examine the participating institutions (FRI, IRI, TCC, IDU) to 

determine i" their goals, objectives, and mandates are consistent with 

those of the DAPIT project. Attention should be given to understanding 

what each institution was originally set up to do and to what extent the 

DAPIT project has assisted them to match their equipment ind manpower 

needs to accomplih their own and DAPIT's objectives. 

5. Review the distribut ion of existing project financed comnodities 

and assess the capabilit,,, of the recipients to utii ize them to further the 

project ohje l:ve,. lpvclfyi any redistribut ion as appropr5ate of under­

ut i 1 i zed cor od I tieq. 

In achirvinq the above, the contractor, will he expected to work as 

a team .iti two Ghanaian consultints from the 1instry of Finance and 

Economic Plann ing, the University system, or the Council for Scientific 

and Indutril ,vqearch. Gever ".or.inq (,ays w'ill bhe sp'ont in Kuma i and 

Tar ale *vol mat ini the TCC nd ITTIJ ciarponnn of tIe projeoct . The renainder 

of the contract perioed will bh spent in Accra evalat in q the othler compo­

nents of the project. USAID wi Il provide all in-country travel arranger.nts. 

67
 



Annex B 

PROVEN TECHNOLOGIES
 

This Annex B conslscs of proven and acceptable appropriate technologies 

as reported by the Technology Consultancy Center in wi(TCC) Ku] 

(Annex B-I), the Indu';trial 1 es',0.;,ch InstitUte (IRI) of tle Co ricil for 

Scientific a id Industrial Rw e irch (CS;IR) in Accra (Annex EB-2), by 

the Food Research Institutt (FRI) of the CSIR 'n Accrj (Annex B-3), and 

by the TCC Field Officer, Mr. Frank Robertson, in Tam,'le (Annex P-4). 
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Annex B- I 

ESTABLISHED TECHNOLOGIES TRANSFERRED BY TCC
 

There are a number of well-cstablished and widely-used technologies
 
that the TCC has been transferring for several years. These are listed
 
below with some attempt at grading in terms of popularity (roughly profit­
ability) and appropriateness (roughly degree of local self-sufficiency).
 

Grading by Popularity
 

1. Soap making
 
2. Palm oil production
 

3. Beekeeping
 
4. Minimum tillage farming
 
5. Welding and steel fabrication
 
6. Metal machining
 
7. Fish farming 
8. Broadloom weaving
 

Grading by Appropriateness
 

1. Beekeeping
 
2. Fish farming
 
3. Palm oil production
 

4. Soap.making
 
5. Minimum tillage farming
 
6. Welding and steel fabrication
 
7. Metal machining
 
8. Broadloom weavina
 

Beekeeping has virtually no foregn inputs since even the hives are
 
made from locally-produced timber. Fish farming is similar in this respect.
 
Palm oil production uses 
imported raw material for its plant and equipment
 
but its own raw material is locally produced. Soap making is similar but
 
needs five percent imported raw matcrial (2.5 percent by the TCC method).

Minimum tillage farming needs a larger proportion of foreign inputs ;n the
 
form of fertilizer and herbicides. Welding sets can be made locally and a 
few are produced. However, most metal working industries use a:l imported
machinery and much imported raw materials. Weaving uses locally made looms 
but all its raw material is imported at the present time. 

Other Technoloies. 

The TCC has transferred many other technologies which are not popular 
or widely used enough to enter the above gradings. These include the 
fol lowing: 
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9. Paper glue manufactured from cassava starch
 
10. Paper glue manufactured from latex 
11. Glass bead making
 
12. Drying of brewers spent grain
 
13. Lost wax brass casting
 
14. Charcoal making
 
15 Wood pyrolysis
 
16. Perfume extraction by steam distillation
 
17. Simulated human hair wigs from sisal hemp
 
18. Castor oil production
 
19. Caustic soda making
 
20. Pedal-driven rice thresher
 

Technologies Supported by Clients
 

There are some technologies made possible by the manufacture of
 
products by TCC clients. These inclu6e the following:
 

21. Carpenter's sawbench
 
22. Wood-turning lathe
 
23. Corn-mill
 
24. Cassava grater
 
25. Gari plant
 
26. Sugarcane crusher 
27. Palm kernel cracker 

These are all popular and appropriate technologies and would rank
 
together with the tLp 8 if enough first-hand experience was available
 
to the TCC.
 

Signed:
 

DR. J. W. POWELL
 
Director
 

17th November 1983
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Annex B-2
 

IRI DAPIT PROJECTS
 

I. 	Proposed/Completed (Results Being Disseminated/Awaiting Dissemination)
 

Project 	 Remarks
 

1. 	Solar Dryer Designed for the quick drying of farm
 
produce and for the nvirketing of farm
 
products under hysenic conditions in
 
rural areas.
 

2. Solar Cooler 	 Designed for the preservatio) of farm
 
products and perishables such as meat 

and fresh fish, and for the provision 
of midday cold water for rural dwellers
 
and 	 farmers. 

3. 	 Potash Oven An easy construction from empty oii drums 
for the efficient hurninq of cocoa, 
planta;n, aria oil ai, husks for ma-king 

indigenous '-op in the rural areas. 

4. 	Leach Box Constructed inwood for straining potash
 
to improve the quality of indegenous soap.
 

5. 	Lead weights for Desicned to increase the catch of
 
fishing nets fishermen.
 

6. 	Boiler for a small-scale The boi le was constructed from empty
 
ointment making enterprise oil drums. Design suitable for 'lants
 
at Madina near Accra of simi lar nature in the rural areas.
 

7. Reshaping of cutlasses Cutlasses unsuitable for local use were
 
for farmers imported from China. The Ministry of
 

Agriculture 	 the,'efore requested the 
Institute to reshape them to farmers' 
speci ficat ions. 

8. 	Biogas Plant The plant i, designed to mnke use of
 
organic waste, kanimajl and plant) which
 
are avai lable in farmin/rur-il corrnunI l­
ties. The advantaoe;s to be deri ,ed by
 
these commun it i e- i n 1 ude:
 

(i) 	 the produ .ti (1 of an ,nt! r(y 
source that can h, ,tor,,d and 
used ry)re efficivntl>; 
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(i) 	 an improvement of the hygiene and 

general sanitation of the environ­

ment; and 

(iii) 	 the production of a stabilized
 
residue that can be utilized as
 
fertilizer.
 

9. 	Bee Hives Production to be extended to rural
 
carpenters.
 

10. 	 Water Filter Pot A local adaptation of imported filter
 

pen foJr filtering water in the homes
 

of rural comuunities.
 

11. 	 Ceramic Kiln For the improvement of the quality of
 

(Wood/Oil/Gas Fired) pottery wores in the rural areas.
 

in the 	rural
12. 	 Potter's Wheel Designed to improve pottery 


areas. Drawings supplied to local
 

carpenters and smiths to prod ce simple
 

'Kick-wheels'.
 

II. 	Projects in Proqress
 

Remarks
Project 


I. Seed/grain planter 	 Designed to facilitate a quicker means
 

of planting large acreages of plot of
 

land.
 

2. Peanut sheller 	 For the provision of shelling service
 

to farming connunities. 

3. 	 Water pumps for trr!qation For irrijation and drinking supply in
 

rural comnunities.
 

Item-	 being fabricated include weed4. Fabricatinq and forgipq 
harvestincj(smithy) simple farming clvoring tools, cocoa 


and other craft and (plucklinq) tools, mason's trowels,
 

bu.nch 	 ,hear,,, etc.hand 	 tool, 

5. 	 Ceramic glazes Development at an advanced staqe.
 
Designed to improve cm the quality
 
of rural ceramic wares, e.g., water
 

pots, cups, plates, and other
 

earthenware. 
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III. Future Developments
 

Proj ect 	 Remarks 

1. 	Extension work on solar The work will involve the adaptation
 
dryer for cocoa beans of an indigenous technology.
 

2. 	Maize sheller Development of a hand and treadle
 
operated maize sheller. A labor­
saving devicc.
 

3. 	Dehulling machine and This unit is for an Agricultural
 
hammer mill for grain Research Organization to establish its
 

processing 	 second service center in a grain farm­
ing community, It will help the rural 
community through the provision of 
service and employment. 

4. 	Fruit-juice presses for Equipment for processing fruit juice,
 

citrus fruits and sited near a citrus farming community
 
pineapples 	 as cottage industry, will help market
 

the produce of the villagers.
 

5. 	Brick press and pug mill To be used for the establishment of a
 
brick and tile cottage industry to
 
supply building materials for a
 
cluster of cottages.
 

6. 	Saw dust stove To involve the building of a wood
 
waste burning stove.
 

SUBMITTED BY INDUSTRIAL RESEARCH INSTITUTE
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Annex B-3
 

TECHNOLOGIES DEVELOPED BY THE
 
FOOD RESEARCH INSTITUTE (FRi) OF THE CSIR
 

Technologies 


1. Fish Smoker, Open Type 


2. Fish Sroker, Closed Type 


3. Cassava Grater 


4. Oil Palm Fruit Expeller 


5. Solar Drier for Peppers 


6. Solar Drier for Cassava 


7. Groundnut Sheller
 

8. Cabinet Drier 


9. Hand Operated Maize Sheller
 

10. Maize Crib 


11. Cassava Press 


Remarks
 

Made of sheet metal and rods.
 

Made of sheet metal aid rods.
 

Perforated tin grate.
 

To make edible oil,
 

Made of polyethylene sheets and wood
 

strips (reduces moisture from 60 down
 
to 8 in three days depending on sun).
 

Same materials as above.
 

Uses light buib and fan.
 

Kenya type.
 

Mechanical, hand operated.
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Annex B-4
 

PROVEN TECHNOLOGIES THAT COULD BE PRODUCED BY THE ITTU/TAMALE
 
OR BY CLIENT COMPANIES OF THE ITTU IN THE NORTHERN REGIONS
 

SUGGESTIONS BY FRANK ROBERTSON, TCC FIELD OFFICER, TAMALE, NOVEMBER 17, 1983
 

Name of Technology 


1. 	Wooden bee hives 


2. 	Wooden barrels for water 

storage, preferably 1,000 

gallon capacity 


3. 	Wooden ladders 


4. 	Wooden looms 


5. 	Abrasives 


Pemarks
 

Already being produced by TCC in Kurasi,
 
by TCC client companies, and widely dis­
seminated as in Yendi by PCV's, Bill and
 
Dena Martin-Muth.
 

Requires one metal fixture which could be
 
forged at !TTU or by client companies of
 
ITTU. Experience wich such barrels in
 
Cape Coast area shows they can last many 
years longer than storage tanks made of 
galvanized sheet metal. 

Needed to facilitate roof repairs.
 

Suggested by National Council for Women
 
and 	 bJevelcprient. 

Made from local 'andstone.
 

6. Shoemaking equipment for pro- Ma'de from waste rubber and local leather.
 
ducing ''Afro-Moses'' shoes
 

7. 	Clay ovens for baking 


8. 	Parts for water pumps 


9. 	Cast iror plates for 

pepper grinders 

10. Plates for corn grinders 

Suggested by National Council for Woomen 
and 	Development.
 

There are hundreds of hand pumps which
 
are noperative because of missing parts
 
th could be cast at the Tamale ITTU
 
or by client companies.
 

Could be cast at ITTU.
 

These de_-prejiate rapidly because of hard
 
use and because cast ngs do not contain
 
enough magnesium or other hardening alloys.
 
There are reportedly three major types of
 
corn mills used 
(b) India Amuda, 
If these could 
of hard metals, 
Ghana could be 


75 

in Ghana: (a) India Rex, 
and (c) lJK. Prrnier. 

be made in large volumes 
productivity in rural 
improved.
 



Name of Technology 


11. 	 Charcoal distillation 

equipment 


12. 	 Locks 


13. 	 Prefabricated silos for 
maize and yam storage 

14. 	 Spinning wheels 

15. 	 Minimum tillage planter 


16. 	 Farming hand tools 

17. 	 Kitchen implements 


18. 	 Automotive repairs 

19. 	 Rice threshers 

20. 	 Groundnut shellers 

Remarks
 

This 	is needed to conserve energy which
 
is now flared off and to produce better
 

charcoal.
 

These can now be made hy Al llaji Goodman 
and Son, ramale, but he i s short of raw 

materials. 

These could (be made in kits that farmers 
could tranopoit ea;i ly and as;emble on­
farm as is being done in Kenya. These 
could reduce post-harvst los'ses sub­
stantially (claims are made in Kenya 
of 20 percent savings). 

Suggested by flat ion;, Council for Women 
and Deve opmen t. 

These are already ,i nq made at the ITTU 
in Kumasi ,and are in aide use. TCC cla:ms 
that maize y eield, have been rai sed from 
6 to 12 bags per aLre using these planters. 
Accordinq to Ralph Mos hage, PCV, the raw
 

materials for the planter cost 04,500 
and the retail price charged in 06,000. 

The Ghanaian-Germrran Agricultural Devel­
opment Project, Tamale, has sold 23,879
 
unfinished rectargular hoes and 25,240 
unfinished round hoe blades in less
 
than 	3 years.
 

Suggested by the National Council for 
Women and Deve1opment. 

Especially repairs of alternators, 
starters, radiators, brakes, clutches. 

These can be hand, operated or powered 
with 3-9 HP Briq, I,Stratwt or Kholer 
gasol in( hf kri )'roi,m."W mit"e. 

These are allready beinq made by AGRICO 
in Accra, but production has been dis­
continued because of a shortage of raw 
material%.
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Annex C
 

ORIGINAL IMPLEMENTATION SCHEDULE FOR DAPIT
 
(appearing in Project Paper of July 9, 1979)
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Annex C-I
 

DAPIT PROJECT IMPLEMENTATION SCHEDULE
 

Event Date to be
 
No. Event Completed
 

1. 	 PP completed Jul. 1979
 

2. 	 Project authorized Aug. 1979 

3. 	 Project Agreement signed Aug. 30, 1979 

4. 	 Capital ('.quipr'ent and commodity specifications
 
comp I oted Oct. 1979
 

5. 	 Initial CP", vt Nov. 1979 

6. 	 MEP Projct Otfice operational (MEP/PO) Nov. 1979
 

7. 	 Capital e qu;,, -rt orJered (I) Dec. 1979 

8. 	 rect wiic i Advi' r),, ' ', lction begins Dec. 1979 

9. 	 ITTU :., r', t rwc I on h ir'i . Jan. 1980 

10. 	 De )n, t.rjt i (4n pr)'j .ct', to IEP/PO Jan. 1980 

11. 	 Proj.cot Cowvit t v,,,,.hli~ ' , 'elected by MEP/PO Jan . 1980 

12. S Iec t n ,f ii I hrt icipaints for training (I) Feb. 1980
 

12A. FY S0 Project A_,r d i ;rwed Feb. 1980
 

13. 	 Capital ,.qu i elt or" rel (11) Mar. 1980 

14. erv~e tt (:r pro cct , ,)proved by MEP/PO 	 Mar. 1980 

15. 	 PC e rio I ,nm. I Apr. 1980 

16. 	 Secret.r,i -eher,, selected by MFP/PO May 1980 

17. 	 Technical A^+visor for IDU in country Jun. 1980 

18. 	 PC berjin., drjtinq ic e1irles for cub-project
 
propo', I , Jun. 1980
 

19. 	 Tvotnicl , , i ,or I .r PC/,cretariat in country Jul. 1980 

20. IDU opr, t on,i I 	 Aug. 1980 

21. nit l I rt *e.raP i , ro ect, completed 	 S2p. 1980 

22. 	 secret rit Oper,it ion, 4arual and Guidel Ines for
 
- , ,,., ;,f i, 'l i,'ed Oct. 1980
 

23. 	 Technic.l i Advi., ,. for IT1U ri ce.unt, ry Oct. 1980 

24. 	 FY 81 Projc , r.:,e,,t 't iqne(d Nov. 1980 

25. 	 Capitol quiip ,nt .arrive', (I) Nov. 1980 
26. 	 5ecretari.t L, .li, roce'sng sub-project proposals Nov. 1980 

78
 



Event 

No. Event 


27. Participants selected for training (11) 


28. Fi rst selection of csuh-projects runded 

29. Cap it)I equi pmet , rriw ; (- 1) 

30. ITTU corp et d,' 

31. Fi r.t proje ct ,v. ilu,3t im begins 

32. FY 82 Projrct A1 re crunt signed 

33. First ,ub-project-, eviluated 

34, Short -te!rr I DU T,.chn uia I Advi sor in country 

35. Second inter,,ive pro ject evaluation begins 

36. End of project (PACD) 


Date to be
 
Completed
 

Jan. 1981 

Feb. 1981 

Mar. I R1 

Apr, 1'81 

Oct. 1981 

Nov. 1981 

Feb. 1982 

Jun. 1982 

Mar. 1983 

Sep. 1983
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Annex C-2
 

DAPIT PROJECT IMPLEMENTATION SCHEDULE - REVISED JUNE 1, 1981
 

A. MIST Secrctariat Implemwcntation Plan 

Event 
No. Event Date Due 

1. 	 Project Corittee riembers selected Jan. 1980 

2. 	 Project Co, noittev become operational Mar. 1980 

3. 	 Particip.int t r,ininq candidates 'elected Mar. 1981 

4. 	 Reque!,t for technici ,'.istance program proposals 

sent to AID!W,ishinqIton Jul, 1981 

5. 	 Prepare PIO/C f'nr SAcr,:tariat office equipment Jul. 1931 

6. 	 PC approvw., ;uid l iru"., for ,u-- oject proposals Aug. 1981 

7. 	 Part icip,int thpart, for t r,inini, in U.S. Sep. 198, 

8. 1981 Project Air,,rent I;ntJ lov, 1981 

9. Staff in o!'e:ren ir iit , ',pltid Dec. 1981 

10. RFTP )iprovtii ! i , !/A .i,,j cont ractor Selected JI. 1 982 

11. Te-chn ic. I d' i.or 'Ii-ction for Secretariat begins Jul. 1 982 

12. Secret- r i , , - i ; ent arr I ve. Jul. 1982 

13. Secretariat off ii:c ,,,.o.i,'., optr,,t i nal Jul. 1982 

14. Tecin 1ci I', . t Irce t o c re t ri t rr ives Ghana Sep. 1982 

15. 1982 Pr(jvr.t A er-,-o- t '! n,.d Nov. 1982 

,6. Secr, i,)t K , eorpieted Jar, 1983ta, 	 ', uil I'rt 

17. Secr,.lr litt ,;r ng wu)-project proposals 	 1983,.in, r,)c 	 Jan. 

tu18. 	 DerTcn't rat : 'i c! pp Ica t ln' bmitted to 
Secreta.	 Jan. 1983 

19. 	 Fi rst '. 1- .0- ',1 vct ron funded Mar, 1983 

20. 	 D .r'n'.t rat i 2 pro j.(t ,ipp! ic.t iorrs y proved by

Sfc.ret or ;it 
 Apr. 1983 

21. 'i"it 1a ,d '.rr.t rti nf proj.ct: co,p leted 	 Sep. 1983 

22. 	 Fi r'%, prj,. ,e l at ion ierlins Sep. 1983 

23. 	 198*3 Proj fe,t Af r,',,-,,Ort ",i ;e( Nov. 1983 

,, t.o .di dit onal 	 Oct.24. 	 Pro s,,ct nt ,d W y,,ars 1983 

25. crwi n Ht ri , p )r j'.Ct 0,v1aluatIon he ns 	 Sep. 1985 

26. 	 End of project (PACD) Oct. 1985 
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B. Technology Consultancy Center (TCC)
 

Event
 
No. Event 
 Date Due
 

1. 	 Tapltal equiprnt and cormwodities ordered Jan. 1981 

2. 	 Diesel vehicles ordered AtUg. 1981 

3. 	 Capital equipmnKit and coninodities arrive Jan. 1982 

4. 	 Diesel vehicles arrive Aug. 1982 

5. 	 Construction of Intermediate Technology Transfer 
1nit (ITTU) Aug. 1982 

a. 	Prefab supplier ident i fied and est imated time of 
prefab bui lding arrival in Ghana stipulated Jun. 1981 

b. 	Contractor for sel ct ion process iit iated Aug, 1981 

c. 	 Construction schedules for foundlit ion and prefab 
bui ldinq con-struct ion submit t(d by architect Aug. 1981. 

t 
cont ract ',ubmit td by a rch i t ct Aug. 1981 

d. 	 Bid d(ocuMnt', p r #,!Iared for (on rtructi on services 

e. 	 Eviderice th,it [CC fix, icipji , ,d I-(jl l title tG 
the ,-ind and available, for IITU contruction Aug. 1981 

f. 	 Maintenance plan for efpiltipriment .in(d Facility 
submit ted hy archit ect Oct. 1981 

g. 	 Construction countr,ict jw,rded( and construction 
beg ins 
 Jan. 	1982
 

hi. 	Foundait iomtn C lr', t rtic I in('M (0r,4) h, ted Mar. 1982 

i. 	 Prefab hii 1 mji e (l,,: t,',1 Sep. 1982 

6. Part icip,nt I r, ill iro 

a. 	 Short term train inj tom India Jan. 1932 

b. 	 Short term triirvin to U.S. Jan. 1982 

7. Peace (:orp, p.articip:ition 	 Sep. 1982 

8. Technical asistance to TCC arrives in Ghana 	 Sep. 1982 

C. Food l , ,arch (FRIo Institute 

Event 
No. 	 I vent Date Due 

I 	 Capita I f!qui)i , .ini cov'ro (Iit if , or' red Sep. 1981 

2. 	 Peace Corp" plr tici pat ion Oct. 1981 

3. 	 Po,,iblv, low- tvrm tchnical as,, istance Aug. 1982 
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Event
 
No. Event Date Due
 

4. Capital equipment and commodities arrive 	 Sep. 19'2 

5. Sub-project ar)plicatOnt ! s submitted to Secretariat 	 Jan. 1993 

6. Demonst rat ion proj ct appIi c tI n submi tted to 

Secreta -iat 	 Jan. 1983
 

7. Sub-proj,,ct ; app I ci(tion approved 	 Mar. 1983 

8. DC!DO trat ion pr,)jcti.pp I ca, -n funded 	 Apr. 1983 

9. 1nit dea t,rat , -n p r. ic t , comp leted 	 Sep. 1983a1 I 

10. First Lub-proj,.ct ,valuated 	 Sep. 1983 

D. In forim-t i on -and Doc . Tk.ritat ion Un it (I DU 

Event
 
No. Event 
 Date Due
 

I. Capital equi rerct at cO(r'F d itic' ordered 	 Jul. 1980 

2. Participant -,cloct,d leave-, for U.S. 	 Mar. 1981 

3. 	 Capi tal equipr: -nt ind co n-,-di ties arri ve Jul. 1981 

Jan. 19324. IDU o, rational 

5. 	 Technical ,d(vorselect or, for !DU begins Jul. 1982 

Sep. 19826. 	 Technical ',dvi ';,r for I DU arri v s 

Sep. 19827. 	 Short-term Advisor for ICU ,elected 

Jan. 19838. Short-term Advisor arrives in th( country 
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Annex D
 

SUGGESTED POINTS TO BE COVERED
 
IN SUB-PROJECT PROPOSALS
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Annex D
 

SUGGESTED POINTS TO BE COVERED I.NSUB-PROJECT PROPOSALS
 

Guidelines for preparing documentation for sub-project, should
 

Include: (a) description and drawings of the AT Product ,r process pro­

posed; (b) quantity of the products or equipment to be. produced; (c) raw
 

materials needed, imported and local, and costs of each for quantitites
 

needed; (d) cost of labor, overhead, and profit; (e) nzitre of subcontractor
 

which will produce parts; (f) same for assembly; (g) same for distributor
 

of products; (h) plan for demonstration, if nee-ded; (i) description of
 

market; (j) time schedule for production and distribution; (k) retail and
 

wholesale prices; (1) schedule for collecting funds from subcontractor;
 

(m) schedule for release of raw materials; (n) procedures for safeguard­

ing raw material; k'o)procedures for monitoring quality and conformity
 

with specifications; (p) procedures for making sure that raw materials
 

are used for sub-project and not divertcd; (q) relevance of the AT product
 

or process to the DAPIT objectives (i.e., assisting to improve the incomes
 

and productivity of rural inhabit-ints); (r) percentage of the production
 

and distribution work to be perfo,,Td outside the participating agency
 

(approval of a sub-project would be more likely if all or most of the
 

production, assembly, and distribution were performed outside the
 

participating agency).
 

Raw materials would be sold to producers and a revolving fund
 

created for each participating agency.
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Annex E
 

EXAMPLE OF SUCCESSFUL APPROPRIATE TFHNOLOGY
 
DEVELOPED FOR CONDITIONS PREVAILING IN GHANA
 

The purpose of this Annex is to describe an example of appropriate
 

technology that has been developed by the TCf 
in Kumasi to suit Ghanaian
 
farming conditions. This AT equipment 
Is referred to in the foregoing
 
evaluation report as 
the "minimum tillage" planter. (This equipme.nt is
 
also known as the "TEK" planter.)
 

In recent years, the concept of "no tillage" or "minimum tillage"
 
agriculture has emerged as a practice for soil 
preparation that is better
 
suited to developing countries than tillage by tractor or 
bullock-drawn
 
ploughs or ridgers. Soil preparation by conventional ploughing exposes
 

thin top soil to sunshine thereby reducing iisture content. Tractors
 
consume scarce fuel 
and bullocks or camels require expensive feed.
 

The minimum tillage concept, however, requires no tractors or draft
 

animals and punctures the soil only to the extent necessary to bury the
 

seed.
 

The minimum tillage pla iter raises the yield of maize from 5 bags
 
(500 kg.) to 3s much as 12 bags (1,200 kg.) per acre. About 60 of these
 
planters have been built 
in the TCC's Intermediate Technology Transfer
 
Unit in the 
Suafre Magazine in Kumas!, and m.re are under construction by
 

private metal working shops.
 

Ir,January 1984, 
the TCC plans to bring a manufacturer and his
 
apprentice work force from Accra to the ITTU and 
to instru:t them In the
 
manufacture of components for 
the planter and later In the manufacture
 

and assembly of the entire machine. Repeating this process for trans­

ferring kncw-how will make it possible ts produce planters in many
 

localities throuqhout Ghana.
 

Raw materials to make the planter cost about 94,500 (about the
 
equivalent of U.S.$150). 
 The retail price to the farmer Is 96,OCO
 

(U.S. $200).
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The planter Is a rotary injection type, designed to be pushed by one
 
person at a steady, slow walking pace. 
 It Is based upon an original design
 
developed at the International Institute for Tropical Agriculture, Ibadan,
 

Nigeria, and further developed by a British company as the MASDAR planter.
 

Now the IT'FU at Suame is offering a modified design to farmers In 
Ghana. Although the planter is designed to plant maize, 
it can be fitted
 
with excra seed wheels to plant other seeds. These extra seed wheels can
 

be purchased from the TCC in Kumasi.
 

The planter I,;normally sold without a drag chain because this item
 

cannot operate on mulched or imperfectly cleared ground. However, if
a
 

very clean planting bed, free of all dead stalks. twigs, stumps, stones,
 
etc., is to be planted, the drag chain and bar can be used to cover the
 
seeds better. Drag chain and bar assemblies can be purchased from the TCC
 

in Kumasi'
 

A flat steel tire is also optional for use with seeds other than
 
maize, to ensure that seeds are not planted too deeply in very soft earth.
 
Under norral condi tions for planting maize, as much depth as the planter 

can achievc is required and the tire is not needed.
 

[ Minimm Tillage 
" . i}Laer (fully

': Q handle 
no shown) 
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