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SUMMARY 

1. Implen:entation of Project URI'/78/019, Assistance to the Tanzania 
Industrial Research and Developnent Organization (TI!IDO), began oo 
24 August 1980 with the arrival of the CTA in Dar es Salaam. Phase I was 
concluded 30 June 1983. This Ter.ninal Report describes the objectives, 
activities, outputs and inputs for this Phase of the Project together with 
the external environment in which the Project functioned. Recoomendations 
concerning Phase II, now underway, are rm.de. 

2. The developnent objective was t.o create a capability within Tanzania 
to undertake industrial research and developnent activities in support of 
the country's long tenn industrial developnent plan through establishing the 
Tanzania Industrial Research and Developnent Organization. TIRDO now 
provides industrial energy conservation services, a:iuipnent repair and 
maintenance, industrial extension visits and a technical enquiry/inforrm.tion 
service. L:i.m.i. ted chemical analyses are teing performed, a survey of 
agro-industrial wastes bas been funded and a proposal t.o undertake 
laboratory investigations of aat.Jral dyestuffs is in the final stages of 
negotiations. Fees totalling 'T' .Sh. 85 ,359 were ea.med in the period 
1 .January t.o 30 June 1983 with the prospect for quadrupling this figure in 
the second balf of t.~e year. 

3. The total staff bas increased fran 12 to 47 during the course of the 
Project while research officers and technicians have grown fran 8 to 23 in 
number. There reuuins a shortage of senior personnel t.o design and rm.nage 
projects, bowever. The Infornation Department, the Energy Conservation 
Centre and the Electronic Repair and Maintenance Division are fully Equipped 
to carry out their respective functions in the staff tnuses which tia.ve teen 
converted for office/facility use. Co-operative arrangements with the 
Central Veterinary Laboratory and the State Mining Corporation perm.it the 
use of their chemical laboratories and a:iuipnent until such time as TIRIX> 
facilities are ready for occupancy. The travel required to achieve this 
co-operation .. stresses the limited transport capabilities, mwever. 

4. The Orgaaization, three yea.rs after establistunent, is fulfilling its 
charter and providing services to industry in selected sectors albeit with 
constraints :wrl :imi ta ti ')ns. The number of industries contracting for 
assistance is still snall ait increasP.s as the reputation of TlR.[X) grows. 

5. Government r:erception of TIRDO and its C'Ontributions to the national 
econooiy has teen improved and the prospects for continued support 
strengthened as a result. The Organization wi 11 need to rmintain and 
increase its services to industry as well as t.o continue µ.iblicizing its 
activities in order to I"'3tain Government support and to enhance the 
prospects for assistance from international agencies. 

6. The UNDP /UNIOO i 1pu ts expended to 

a) Expert Assistance 
b) Training Fellowships 
c) Study Tours 
d) E'quiµnent 

Total Expenditure 

attain the Project achievements are: 

92.7 M/M 
46.0 M/M 

1.5 M/~t 
$363,300 

$1,232,800 
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INTRCUJCTION 

The Establishment of TIROO 

7. The Tanz.anian Industrial Research and Developnent Organization (TIROO) 
was established by Parliamentary Act in 1979 following the bre-almp of the 
F.ast African Commmity and the return t.o Tanzania of four national 
scientists and an expatriate adviser all fonnerly anployees of the F.ast 
African Industrial Research Organization tased in Nairobi. The Orea,nization 
was created at the mid-point of t.'le Third Five Year Plan for Tanzania which 
included the first pba.se of a 20 year industrial plan. 

8. A 40 hectare site bad ~n acquired and architectural plans drawn for 
laboratories/offices and staff ~using in anticipation of the legislation 
establishing TIROO. Construction contracts were awarded in April 1979 with 
housing scheduled for cor.ipletion in 1980 and laboratories scheduled for 
completion in 1982 with ~ 00.ildings t.o te available for use in 1981. 
Construction costs were to be financed solely by the Goverru:ien t. The ~vere 
restrictions on developnent f..lilds imposed beginning with FY 1982/83 had not 
been anticipated. As a result, facility construction plans are now limited 
to three priority tu.ildings and completion of these is IIDre than a year 
behind schedule. 

IN>P/UNIOO Assistance to the Organization 

9. UNIOO fielded a preparatory mission of two experts for three IIDnths 
beginning in ~rch 1979. The rm.in objective of the mission was to prepare a 
draft Project Document for UNDP/UNIOO assistance t.o TIROO. Implementation 
was a pa.rt of the Second UNDP Country Programne. The UNIOO n.u.ssion together 
with four TIROO staff n:anbers carried out a survey of 49 Tanzanian 
industries t.o ascertain their interest and needs for technical services. 
The lli.ssion Report led to a Project Document and t.o a Policy Statement on 
the Mission of TIR00. 1 

10. The Mission concluded that ''The developnent of a fully s""i..affed and 
equipped Industrial Research and Developnent Institute of the size of TIROO 
requires a long time and substantial assistance. -Assistance fran a large 
number of IIlll tiple s:>urces is needed for the developnent of TIROO--". In 
retrospect, the Mission findings and the initial Project plan were unduly 
optimistic especially with regard to the availaoility of experienced, 
technically trained nationals to fulfill the staffing and training 
objectives pit forward in t.he Policy Statement. Government planning for 
TIROO and the Preparatory Assistance Mi.::sion did not have the full tenefi t 
of the UNDP/UNllX) evaluation of industrial research and service institutes 
(IRSI) begun in 1978 and canpleted in 1982.2 More narrowly defined 
objectives for the establishment of the Organization might have resulted 
from t.he integr.:i.tion of t~e evaluation findings in TIROO planning. 

11. The Government of Tanzania, faced with unprecedented econanic 
difficulties, fo:nwlated tlle National Econanic Survival Programne in 1981. 
This was followed by the preparation of a three year (1982 - 85) Structural 
Adjustment Programne (SAP). One element of the proposed SAP was the 

l. UNIOO/I00.287 /Rev .1 Z7 November 1979 

2. UNDP/PPM/TL 22 November, 1982 
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suspension of Government support for a number of developnent projects 
iucl~ding TIHOO. Prcxnpt efforts by t..'1e Org:inizaticn anci t..~e Project to 
stress and strengthen t.,e short-ter.n, practical aspects of TIRDO's 
assistance to industry and t.o the national econany were required t.o rm.intain 
JOverrurent support. The Project activities and priorities were altered as 
part of ~,e efforts t.o rIEet t..'1.is challenge. 

12. Phase I of t..'1.e UNDP/UNIOO 1SSistance project has extended into the 
Third Country Progra.aroo and has expended substantially !OOre funds t..'1.an 
initially progranmed. This was largely due to the extension of Phase I for 
18 months bit also reflects the new cbjectives and activities which were 
introduced in response to changes in TIROO schedules and to the decline in 
the Nation's econanic circlUDStar..ce. However, the ad tDC nature of the 
financing and the lack of consensus on longer tenn project plans were not 
conducive to efficient project implementation. 

13. A joint lTNDP/UNIOO Project Evaluation Team was fielded in March 1983 
to review Phase I progress and to assess the Phase II Project design. Upon 
arrival, the Evaluation Team and Project :enagement were notified by 
UNDP/DSM that the 1983-8G Project Budget had been reduced to 53% of the 
original ~uest and were handed prescribed yearly disbursements t.mder the 
revised budget. A major task for the Team, TIROO and tr.e :TA therefore 
became t..'1.e rede.>ign of Pt-..ase II and the rationalizatior, of t.'1.e annual 
budgets. The Evaluation Report and the attenuated Phase II Project have 
since been approved. 

External Sources of Foreign Assistance 

14. The Organization came into being at a time when the attitudes of 
assistance agencies visa vi institution b.dlding were t.mdergoing change. 
Support for organizations per se was diminishing in favor of discrete 
projects with mre quantifiable ootputs. In 1anzania, assistance emphasis 
also was shifting fran industry toward agriculture and the utilization of 
natural resources. These factors coupled with the lack of suitable 
buildings in which to house project Equipnent and activities have impeded 
the acquisition of other foreign assistance for TI.RIX). 

15. After a number of re·;isions, a Proposal for Technical Assistance t.o 

TIROO has teen officially submitted t.o the local Delegation of the European 
Coomunity by the Government. The I'f'.lqUest bas reen forwarded to Brussells 
and is scheduled for review and EDF decision in Septanber 1983. The 
proposal includes training, equipnent and expert assistance for the 
Chemistry and Engineering DePlrtments in tne ~riod 1984-86. 
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PART I OBJECTIVES Ai.\TI PROJECT IJXiIC 

15. The developnent objective of the project was to create a capability 
within Tanz.ania to undertake industrial research and develcpnent activities 
in support of the country's long tenn industrial developnent plan through 
establishing the Tanzania Industrial Research :md Developnent Organiz.ation. 

17. The inmediate objectives of the project were nxxiified during the 
course of the project. The objectives in effect at the termination of t..'1e 
project (Revisions 'G' and 'M') were as follows: 

1. Establish the framework for the capabilities of the Analysis 
Department and lay down the foundations of the Food and 
Engineering Departments blsed on the needs of industry. 

2. Setting up of an Industrial Information System covering 
infonm. tion retrieval, enquiry services and an R&D registry. 

3. Organise, equip and initiate operation of an electronic repair 
and IIRintenance function to serve TIHlX), other institutions and 
industry. 

4. Identification of foreign sources of assistance which could 
provide expertise, equipnent and training facilities. 

5. Establish an energy audit service at TIHlX) with trained staff 
capable of conducting energy audits and assisting individual 
companies in implementing energy conservation progruimes. 

Project Logical Design 

18. The resources required to establish a !Il.ll ti-branch IRSI will vary 
depending upon the functional activities selected, the lev8l of staff 
sophistication and other factors. However, the inception and establishment 
of even a uodest IRSI ~uld need financing well in excess of the original 
project rudget and even of the eventual Phase I expenditure. This was 
recognized from the outset and the initial project plan (Rev. 'C') 
emphasized the planning and laying of foundations for !IDSt TIR[X) [):!partments 
while limiting support for operational activities to the Industrial 
Inforrm.tion System and to Analysis. These bad been identified as IJrominent 
industrial needs by the Preparatory Mission. The identification of foreign 
sources of assistance was also accorded priority in further recognition of 
the extended resources needed to achieve the developnent objective. Thus 
the project 'philosophy' was to initiate and sustain a limited set of 
priority activities and to provide TIR[X) with toe tasis for attracting 
additional technical assistance in support of the rem.ining functional 
areas. This approach was consistent with the anticipated UN funding levels 
but mde the critical assunption t.ha t other technical assistance \\Oulci re 
available at levels in accord with staff and facility expansion plans and on 
schedules complementary to the UNDP/UNIOO project. 

19. Olanges in facility completion dates, delays in the granting of 
technical assistance for the Chemistry and Engineering Departments and 
alteration of Government priorities all necessitated revisions in the 
specifics rut not the spirit of the project desigri. In the absence of 
facilities and equiµnent, a series of short-tenn expert missions were 
substituteJ for scheduled, fixed tenn appointments to accomplish planning 
for chemistry, food technology, engineering and instrument repair and 
maintenance (Annex I lists expert missions). Two of t.hese mission reports 
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were source cbcuments for the prepar3.tion of proposals to a aultilateral 
assistance agency which, if funded, \\Ould substantially broaden the 
functional tase of the Organization. 

20. Conversion of staff houses to office space pennitted the establishment 
of an industrial infonna.tion and extension service in 1981 as planned. A 
tripartite decision was taken in July 1981 to also initiate a !Illch needed 
instrument repair and naintenance service since such operations could be 
conducted from converted he~ ·ing and required only a naninal investment in 
equitment. Industrial energy conservation services were added to the 
portfolio of activities in 1982 as a _r:e.rtial response to the SAP and to 
GovernJn:lnt concern about near-term, practical contributions to the econany 
by the Organization. 

21. Therefore t the project as implemented bas reen designed to focus 
primarily on l:hree selected priority functions for which self-relian~ 
capabilities could re developed within the time and budgetary constraints. 
The mix of inputs Employed (expert assistance, training and a:iuipnent) was a 
comprOOlise retween the need for early provision of practical, fee earni.'.lg 
services and the extensi·1e staff developnent requirements of TIROO. Tim 
project design further ass..mied that international assistance for other 
functional areas could re obtained and provided support to the Organization 
in the [Alrsuit of that objecti"0 • 

22. Phase II of the project is designed to raise TIROO capabilities to the 
level of self-sufficiency in all functional areas initiated under Phase I. 
Given t..'1e greatly reduced rudget, only ooe new activity will re started. 
The rm.nufacture of products such as pipe insulation fran locally available, 
non-iretallic minerals is to re assisted. This Project plan is bisect upon 
the firm relief that the existence of a SIRll number of truly competent 
services provides a better tase for the future growth of TIROO than a !?Dre 
diverse but (!OOSt probably) less effective set of functions. 

PART II PROJECT OOTPUTS AND ACTIVITIES 

23. The outputs produced fran the activities undertaken in Phase I cover a 
wider scope than might re inferred fran the i..IIJoodiate objectives. The \\Ork 
plan also called for assistance in organizational planning and in the 
develoµnent of technical !IB.nagement skills. In addition, it has proven 
necessary to provide tnth technical and !IB.nagerial guidance to lIBllY of the 
individual projects and service functions not specifically assisted by t..'1e 
Project. The Project outputs and the activities carried out are discussed 
in the µiragraphs following. 

24. A preliminary organizational and institutional framework was to re 
dew.:loped. The framewcrk was to define the min directives of research and 
de·1eloµnent for Tanzanian industry and allocation of staff, tacili ties and 
f~ds aIIX)ng TIRIX> itself, other government organizations and foreign 
resources. This rather ambitious statement assumes an ability on the pa.rt 
of the Organizat.ion and the Project to influence ministries and other 
pa.rastatal organi.zations which is oot totally consistent with the realities. 
Through llRilY vis:i.ts to industry, organizations and government offices by 
project experts and national staff, the picture of local needs, existing 
capabilities and institutional plans has reen refined. Selected 
co-operative arrangements have reen rm.de with 9JfDe organizations. Decisions 
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nave ~n taken to pursue lines of activity p1.rallel to other organizations 
when ~,e demand for service is great enough or ~hen the existing function is 
not of adequate quality. Also, new services have teen initiated t.o fulfill 
unmet needs. There now exists a framework defining TIRDO directions for the 
near tenn. The fonm.ilation calls for close liason with Tanzanian industry 
and the conduct of services which can i.nmediately contribute t.o increased 
productivity and production levels. Energy conservation, the supply of 
technical infonnation, repair and rm.intenance of equipnent, chemical and 
physical analysis of raw rmterials all typify tne framework. This framework 
~ill require continuing a.djustlnent as the resources available t.o the 
Organization increase and as lccal industry t.mdergoes change. Tanzania bas 
more technical organizations than it can presently support thus 'equitable' 
distribution of develoµnent resources is not IX>SSible. Those organizations 
which can denx>nstrate capability and productive activities are 1YDre likely 
to obtain ~nsurate supp:>rt, however. 

25. A preliminary plan and v.Qrk programne of limited scope was developed 
for the Chemical/Analysis functions through a short-tenn expert mission 
which included sare visits t.o local industry. This plan bas since teen 
modified in several respects. The chemistry, analysis and food technology 
activities have teen combined in a single unit in recognition of the limited 
number of senior staff available t.o rmnage these functions. Continuation of 
a rm.rginally productive study located in the Kilimanjaro region and 
utilising tv.o senior chemists since t.~e beginning of the Project should be 
reconsidered by TIROO. The work programne for the Chemistry and Food 
Technology Department enphasizes inorganic analysis, product improvement 
projects and the develoµnent of intermediates for industry which can be rm.de 
from local resources. Lack of e::iuipnent and laboratory spice are rmjor 
constraints to these activities. The \\Ork prog:ramne will require expansion 
and revision when external assistance for this activity becanes available. 

26. A first draft of a TIRIX) tIRnagement cm.nual to include p:>licies, 
pr~eduras, organization and financial data was a planned output which has 
been only p1.rtially achieved. There are important cultural considerations 
whi.ch advocate the preparation of such a rm.nual by the na. tional staff and 
this approach has been taken. Further, operational procedures for the 
various service functions differ frcm one another and individual rm.nuals are 
needed for ea.ch. Three se~nts of the rmnual pertaining to the total 
Organization have been canpleted. A fee structure which cov~rs brief 
consultancies, service tasks and extended projects has teen developed and 
implemented. A research and service policy document is complete and will be 
suDD.itted to the TIRCO Council for ratification at their next ~ting. An 
organi:z.ational structure is in effect and the current chart is shown in 
Annex 2. The Infonm.tion Depu"tment and the Electronics Division have 
pre~red policy statements and procedures for the conduct of their 
respective activities. In the case of Electronics, further clarification 
and revision of the service procedures is required. This has been deferred 
until later in Phase II when a new industrial electronics expert is 
scheduled to arrive. Budgetary and financial procedures are set by the 
Ministry for Industries, the Parliament and Government auditing practices 
and are outside the purview of the Project. Matters suer. as accounting for 
staff time, official ~rk assignments, project financial control and relX)rt 
review and approval are stil 1 being handled on an ad lx>c bl.sis. These 
procedures should be formalized and documented. 
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27. A reoomended ll'.ECiium-term training prognnme has teen developed and is 
out lined in Annex 3 . However, to date the training for TIRDO research 
officers and technicians has teen less effective than might te wishPd and 
the implementation of further training should take into account the lessons 
learned. There is a great disparity tetween the problems facing Tanzanian 
industry and those found elsewhere including rm.ny other developing 
co:.mtries. Thus training abroad, especially short-tenn fellowships, must te 
very carefully structured if it is to te relevant to local need~. It bas 
also teen found that rrost industrial research and developnent institutions 
a.re not we 11 prepared to provide the training necessary to increase the 
practical skills of developing country trainees. The fellow is either 
integrated into ongoing projects having aarginal relation to his training 
needs or is allowed to pursue his own inclinations l:l.lt with limited guidr..nce 
and access to necessary a:tuiµnent and facilities. Considerably !IX)re effort 
need te devoted to training design and it is imperative that TIROO and the 
Project correspond directly with the training institution in advance in an 
effort to ensure that the fellowship aEets its objectives. On-the-job 
training also requires IIDre organization and attention by the experts. With 
the notable exception of the documentation training carried out by the 
Information Retrieval expert, local training has tended toward 'do as I do' 
rather than addressing specific lmowledge and skill requirements. The 
emphasis placed on early establishment of operating servic ·s at TIRDO has 
contributed to on-the-job training problems in the p:Lst. However, if Phase 
II is to achieve self-sufficiency for all the ongoing functions supported by 
the Project, IOOre attention will have to te devoted to staff training. 

28. Another output was to te a computer aided infornn.tion system. This 
was to te acccmplished through the µ.irchase of micro-computers and 
associated software with the training and system developnent to te carried 
out by an associate expert. Unfortunately, this p:>St is only now teing 
filled. Two .i;ersonal computer systems with spa.res were pirchased and 
appropriate coomercial computer programs were acquired fran time to time. 
The CTA bas placed the equipnent in operation and, together with the 
Information Expert, instituted informal training for several staff rm:!Jllbers 
on an 'after hours' basis. A systan of computerised company files is 
nearing completion and will _r:er:ni.t retrieval in terms of company products, 
size, location, etc. as well as the nature of TIRDO interaction with the 
company. A system for storing and retrieving ~11 technical documents is 
still undergoing developnent and test l:l.lt shouid te implemented shortly. 
The computers can have application to TIRDO and Project rm.nagement and to 
rmny engineering problems as well. It is hoped that the associate expert 
for this task will arrive in November as scheduled and permit full advantage 
to te taken of the canputer capability which has teen installed. 

29. 'Tile Parliamentary Act establishing TIRIX) designates as one of its 
functions - "to establish a systan for the registration of, and to register, 
the findings of applied research carried out within Tanzania, and to prom:>te 
the practical application of those findings in industria 1 production;". 
This same responsibility appears in thP. charter of TISO) and TBS and the 
establishment of a registration systar. was included as a Project output. 
This task bas been integrated with the general organization of the 00cument 
collection in the Information Department. Tanzanian reports are classified 
and shelved separately l:l.lt are contained within the overall 
classification/retrieval systan by subject rm.tter. The rm.jor problem 



-____.,,,,. ____ ~ 

- 8 -

rema.1n1ng :~ the 1IDre effective acquisition of relevant documents. Much of 
the applied research being carried <XJ.t in Tanzania has the support of either 
bilateral or !Illl tilateral assistance agencies. A direct approach to all of 
these agencies to obtain rast and future reports appears to be the IIDSt 
effective lIEChanism. Staff resources have not been adequate to initiate and 
personally followup such an acquisition progranme in addition to their other 
duties. However, a combined letter and personal visit approach has been 
designed and will be implemented as staff ti.me pennits. 

30. Detailed instrument and equipnent specifications for the Analysis 
Division (read Chemistry and Food Technology Department) were a rm.jar output 
of expert mission 11-05 and are contained in the mission report. These 
extensive recoamendations '1fere the tasis for a greatly curtailed proposal to 
the European Comnunity. The analytic equiµnent thus proposed is given in 
Annex 4. 

31. A survey of engineering and other industries was carried out as µi.rt 
of expert mission 11-03 and led to a preliminary 'M)rk plan for the 
Engineering Department. The mission report outlines an extensive progrrurme 
well beyond present staff size and capabilities tut which can serve as guide 
to departmental decisions for 9:lDe years to come. 

32. Expert mission 11-03 also generated a prioritized list of equipnent 
and tools for the Engineering Department. This list was organized in a 
manner compatible with the 'M:>rk progranme above and the reconmendations were 
used to s:! lect itens for the proposal to the European Comnunity. Annex 5 is 
the attenuated list of engineering aiuipnent as proposed to the EEC. 

33. Specification of aiuiµnent and supplies for the electronics ( equipnent 
repair and imintenance) activity was effected under expert mission 11-04A. 
Procurement was undertaken in the period before mission 11-04B began and the 
majority of the items were available upon the expert's return. The 
equiµnent and supply needs for this activity have since been reviewed 
semi-annually with additional procurements !IB.de on the ta.sis of experience 
gained. The group is now quite well equipped to carry out its function. 

34. Training for local personnel in electronic Equipnent aaintenance, 
calibration and repair has proceeded slowly. The two staff nenbers 
initially hired were experienced rut .ieeded on-the-job tra.inj.ng. The 
programne suffered fran the problems discussed in Para. 27 above. The 
resignation of the senior technician after one year of duty negated plans 
for fellowship training since the ooe ramining engineer was hard pressed to 
meet the demand for services. The recent hiring of a junior technician 
reopens the fellowship possibility which is now being actively explored. 

35. Another training output was fellowships for ten junior and senior 
staff members by t.~e end of 1982. Eleven fellowships for nine staff members 
totalling 46 man r.Dnths of trairing had teen completed by April 1983. In 
addition, the Project had assisted with the award of two other fellowships 
fran non-project sources. Annex 6 lists the current TIROO technical staff, 
their a:iucational l:E.ckground and special training received. 

36. The Project also was to assist the Director General of TIROO in the 
preraration of agreements and project cbc1.UI1ents for the co-operation with 
sister institutes, inter-governmental and non-governmental organizations and 
governments. This has been accanplished and thP- documents for which Project 
assistance w.s rendered are li~ti:.::d in Annex 7 . 
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37. A pre.umnary 'MJrk plan and specification of L1.strl.i •• "lents and equir:rnent 
for the Food Technolog<J Depu-trrent v,as contained in the report for expert 
mission 11-0S . This report was tRsed on a survey of the food industry 
carried out by the expert and his counterpart. The \\Urk programne outlined 
activities for a five year f:eriod following L~e COIIJilissioning of 
laboratories. 

38. An energy audit ~rvice was to re established within TIROO equip~ t:o 
t.Uldertake industrial energy audits and the linplementation of conservation 
measures. The Energy Conservat:ion Centre has conducted 14 industrial audits 
to date and is scheduled to carry wt 15 additional plant surveys in the 
next five 1mnths. This forthcoming programne is sponsored by the Tanzania 
Investment Bank under World Bank auspices. The ai_uiµnent required for an 
effective service is largely en hand with two shiµnents scheduled to arrive 
shortly. The service has received national recognition and is a consistent 
source of fees t:o the Organization. 

39. Three people bave teen trained in energy audit and energy conservation 
techniques. r'ellowships followed by intensive on-the-job training in the 
conduct of energy audits has proven to tE successful. Further training as 
recomnended in the reports of expert missions 11-09 and 11-54 is needed 
however, and is included in the rtedi~tenn training progranme. 

40. The Tanzanian companies which bave been provided with energy audits 
are listed in Annex 8 together with the estilm.ted annual energy savings for 
each. TIRJX) engineers have assisted two of these firms, TIPER and the 
Tanzania Distilleries Ltd., to achieve savings through the adjustment of 
their funiaces. A few other companies have undertaken s:xne of the 
recomnended improvements on their own initiative. However, the IIRjority of 
the energy conservation imasures remain to be linplemented. Lack of foreign 
exchange to µ.irchase IIB.terials and fittings is a severe constraint but 
greater effort is needed to seek ingenious s:>lutions and to take better 
advantage of local tIB.terials. TIROO is investigating the ,i;X)tential for the 
local IIB.Ilufacture of insulation tIB.terials bit, s:> far, quantifiable 
reduction in industrial energy ex>nstuDption is minimal. 

41. The Project bas assisted the Infonmtion Department to acquire 
pe~iodicals, handbooks and other reference tIB.terial including microfiche of 
UNIOO documents and to form a collection of industrially useful technical 
infonmtion. Reprographic a:iuipnent, filing aids, indexing IIRterials, 
audio-visual equipnent, etc. have also been provided to assist with the 
establishment of industriai infonmtion and extension services. 

42. The Infornation De?lrtment now p.iblishes the T!ROO Newsletter on a 
quarterly tasis with a distribution to 1IX>re than 200 industrial IIRnagers, 
government officials, developnent assistance officers and institutional 
officers. The letter anphasizes TIRDO activities but also contains 
infornation on industrial capabilities of general interest. A Current 
Awareness List is printed on a random schedule to infonn the readers of 
recent technical acquisitions and articles of ,P)tential interest. The 
dei:a~nt has organized a quarterly seminar for the technical staff of 
industries, organizations and institutions. This i.nfo.nml group rreets to 
discuss current problems and resources for their s:>lution. 
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43. The Project !J..."'"C>Vided assistance instri..unental in the electrification of 
the housing estate and in the conversion of six of the twenty tnuses to 
office facilities. Two .Laboratory brildings and a plant facilities building 
have now been completed by the construction contractor and outfitted with 
temporary lighting and water fixtures. The official handing over to TIRIX> 
is now scheduled to take place 2 September 1983. These buildings will house 
the Olemistry and Food Technology and Engineering Departments. Other TIRIX> 
functions will remain at the housing estate. The site plan with the 
completed buildings indicated is shown in Annex 9 . 

PART III ACHIEVEMENT OF IMMEDIATE OBJECTIVES 

44. The framework for each of chemical analysis, foOO. technology, 
engineering, equiµnent repair and rm.intenance, industrial informa.tion 
services and industri~l energy conservation exists tx:>th in the fonn of 
reports with aedium to long-tenn planning horizons and in the fonn of 
current operations in each of the sectors. These activities are, in 3)IIle 

cases, constrained by the availability of staff, equipment and facilities 
but nonetheless ti1ey provide direct evidence of achievement of the 
oojective. 

45. The industrial information systen i3 functional and has now responded 
to 66 technical enquiries, made visits to 102 canpanies and established 
linkages with local and foreign technical organizations. The activities 
include scheduled publications and seminars as well as infornnl 
cOIIJlllilications concerning TIRIX> activities. The staff is presently 
providing training on th~ organization of information systems to a UNIDO 
fellow from Malawi. The national staff are scheduled to assume full 
responsibility for the operation and rm.nagement of the Informa.tion 
Department in October 1983. · The department v.ould benefit fran the addition 
of at least one rt0re documentation officer and will require further support 
for training but the Project objective has been fulfilled. This activity 
would benefit greatly from short-tenn expert assistance to review operations 
and progress after one year of self rm.nagement. Funding for this mission is 
not included in Phase II. 

46. Establishment of an electronic repair and naintenance function at 
TIR!X> is proceeding although full implementation has fallen behind the 
original schedules. Staff turnover and llelays in recruiting a second UNI.DO 
expert are the rm.jar factors contributing to schedule slippage. Test and 
calibration equipnent, repair aids, generalized spa.re p:1.rts, etc. are all on 
hand and the facility is well equipped to carry out its function. The 
Division began providing repair and rm.intenance services to industry and 
institutions in October 1982. More than 15 clients have been assisted, most 
of wbom are repetitive custoroors. The value of the e:iuipnent serviced is 
estimated to te mre than TSh 1,000 ,000 (US $ 85 ,000). Fees collected to 
date total TSh 84,214. Early efforts to attract clients \\ere not 
sufficiently aggressive especially in the industrial sector where in-plant 
service and rapid response are important. TI1e national counterpart bas 
taken steps to improve the utility of the 'M:>rk for industry and to actively 
seek their business. At present the de!mnd for service greatly exceeds the 
staff ca?iCity to respond. The objective has literally been net but further 
inputs are required to achieve self-sufficiency and to develop the function 
to the level where it can DEet the national delmnd for equiµnent repair and 
maintenance. Phase II of the Project continues expert assistance and 
training for this pirpose. 

j 
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47. Foreign sources of technical assi~tance have reen identified and the 
Project has provided support to the Organiza ti.on in tile preparation of 
documentation for grant and project requests totalling US $1.5 million. 
Awards of all requests are still pending, however. The availability of 
laboratory facilities in the near future sLould aid the search for further 
project-oriented foreign assistance. This objective has been achieved hit, 
in view of the rragni tude of assistance which could be utilised, efforts to 
identify and obtain foreign aid should re continued. 

48. In the nine llDnths since the initiation of fellowship training, an 
effective industrial energy conservation service has teen established. Many 
of the rm.jar energy consumers have been audited and plans to audit 15 more 
companie3 have teen IIB.de. This service has attracted national attention, 
has helped to p.iblicize the practical nature of TIROO services and is now a 
consistent source of fees. The Centre is adequately equipped but could 
benefit from the further tralning planned in Phase I I . Achievements of this 
objective have exceeded expectations. 

PART IV UTILIZATION OF PROJECT RESULTS 

49. The developnent objective was to create a capability w:i.thin Tanzania 
to undertake industrial research and developoont activities in support of 
the country's long term industrial developoont plan through establishing the 
Tanzania Industrial Research and Developoont Organization. Utilization of 
the project results can re aeasured in te.nns of organizational growth and in 
teiiIB of services provided. The total staff has increased fran 12 to 47 
during the course of the project while the professional staff has grown fran 
8 to 23 • TIROO has become a coherent organization with a growing 
appreciation for the.needs of industry and four functions (industri~l 
info:nm.tion, equipnent rm.intenance and repair, energy conservation and 
chenical analysis) have reen established to fill sane of those needs. Fees 
derived from services to industry in the first half of 1983 totalled 
TSh 85,359. It is anticipated that fees in excess of TSh 350,000 will 
earned during the second half of the year. 

50. The re la ti vely smll m.unber of projects undertaken has :m.de it 
possible to ensure an objective forecast of the results to re provided and 
to rm.intain high standards in the ~rfornnnce and reporting of the work. 
Continuing emphasis on the quality of its 'products' will te required if the 
Organization is to keep and enhance its reputation. Given the present level 
of technical rm.nagement experience, it will te necessary for TIROO to 
exercise restraint in the selection of and in the number of projects p.irsued 
for some time to come. 

PART V FINDI?{iS 

51. The establishment of a aul ti-branch IRSI in developing countries has 
rneri t especially where there are limited technical rmnpower resonrces. A 
multi-branch activity can rm.ke !lDre effective use of rIRnpower and of 
infrastructure than can a series of 1IDno-branch institutes. The diversity 
of skills available in an organization with Illlltiple functions is also an 
advantage when dealing with nany industrial problems since the problems tend 
to re rul ti-faceted in nature. However, the staff of a !D..11 ti-branch 
institute ril.lSt learn to ?.Ork closely with company engineers and technicians 
who have specialized proc4uction and equipnent knowledge. 
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52. The planning for the establisnment or expansion of an IRSI needs to te 
very realistic, perhaps even conservative in its outlook. The a\'ailability 
of rm.npower and developnent resources usually falls short of that planned 
and often results in the inefficient use of those resources th.at are 
available. Also, the staff training and deployment plans cb not always t1ke 
proper account of the pressur<:l that aay re p.lt on the organization t.o 
produce early outputs from the developnent investment. 

53. The investment required to establish an IRSI is large and the 
likelihood that assistance will te required fran nore than one foreign 
or~l'.liz.a.tion is also large therefore. There is need in such situations for 
joint planning from the very inception by all pi.rties concerned as well as 
close coordination during any joint implementation. This project \\Uuld have 
benefited from closer liason aln)ng prospective assistance organizations 
during the planning stage. 

54. The Tripartite system of project review and evaluation has not proven 
particularly effective for this project. A profonna. approach and inherent 
conflict in the 1IB.Dagement roles of UNDP and of the executing agency ~re 
contributory. 

PART VI ~ATIONS 

55. The recomnenda.tions for the near-tenn utilization of the limited 
resources available are ailbodied in the Phase II Project Document. They 
call for consolidation of the activities tegun in Phase I and the initiation 
of v.ork on cm.nufacturicg technologies for non-metallic mineral products. 

56. TIROO should te expected to reach a plateau in its growth by the end 
of the Project. Service functions should te ~ll established, staff 
experience with industrial problems should have greatly increased and ta.sic 
chanical and engineering facilities should te on hand. Realistic planning 
for the period 1985 - 1990 is needed well in advance. It is recoomended 
that the project encourage and assist the Organization to develop plans for 
new and improved functions, associated staffing and sources of financing. 

57. The TEXCO group of companies are the IIRjor clients for textile 
technology in Tanzania. It is recoomended that TIROO develop its plans in 
this sector in close coordination with TEXCX> and give careful consideration 
to a truly collaborative program wherein TIROO becomes the service, 
developnent and research institution for the industry. 

58. The source of technical lIB.Ilagers for the Organiza. tion remains a 
crucial and unsolved problem. Intensified recruitment is needed t.ogether 
with a progranme to identify prospective section and department heads from 
existing staff so that on-the-job and fonna.l training in rIRnag~nt skills 
can te effected. It is recoomended that the Project ooth urge and assist 
this process. 
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ANNEX 1. EXPERT ~USSIONS AND REroRTS 

Post Exuert 

11-03 F. J. Harbison 

ll-04A Sital K. Suri 

ll--04B Sital K. SUri 

11-05 F. c. Strong 

ll-o6A R. Lafond 

11-o6B L. Aquino 

11--07 Kjeld Klintoe 

11-08 Ck:ion I . Vajda 

11-09 s. Rick 

11-50 Michal :'iowak 

11-54 s. Rick and 
B. CUnni.ngham 

Report 

Developnent of TIRIXl Activities in Engineering 
Services 

Electronics and Instrumentation 

Tenninal Report 

Analytical Analysis and Testing Services 

Industrial Inforrm..tion, Doc~ntation and 
Extension Services 

Operational Guidelines and Procedures: Infornntion 
DepLrtment 

Technological Inforrm..tion Services for Industry 

Food Science and Technology 

Industrial Energy Conservation Services 

<llemical and Allied Industries Improvement 

Energy Audits and Plant Refurbishment 

l 
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ANNEX 3. RECX>MMENDED MEDIUM-TEP~ TRAININJ PR<XiRAMME 

Functi:xial Area 
Project 

ToEic Duration Candidate Support 

Energy Audit Industrial Process & -1 mo. P. Victus yes 
Energy Systems 

Energy Audit " " " 4 mo. R. Nindie yes 

Electronics Fundamentals of Fault 3 mo. s. Mziray yes 
Diagnosis & Repair 

Electronics Qpera t~ on & Ma.int. of 2 mo. D. Shirilm no 
Special Chem. Fquip. 

Electronics ~faint. & Re~r of Off. 3 mo. ~ew Technician yes 
Machines & omputer 

Electronics Theory & Repair of Ind. 3 mo. New Engineer yes 
Control Equi~nt 

Industrial Functions of an IRSI 2 mo. E. Mlelwa yes 
Extension Extension Officer 

Documentation Information Management 2 mo. New Officer yes 

Engineering Welding Theory & 
Practice 

3 mo. New Engineer no 

Engineering MfB. of Insulation 3 mo. G. Njau yes 
& ther Mineral Prod. 

Engineering Non-destructive 4 mo. New Engineer no 
Testing 

Engineering Theory & Practice of +-6 mo. New Engineer no 
Metal Working 

Engineering P 4-ecision l\achining 2-3 mo. New Artisan no 

Chemistry Qperation & Use of 2 mo. B. Mwingira no 
Spectrophotcxneter 

Chemistry ~ration & Use of 2 mo. a. Mndewa no 
C amtographs 
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ANNEX -!. PRO.POSED QID.UC\L EQUIPMENT 

1 • Al'iALYTI CAL INSTRUMENTS EOJ 

IR Spectrophotometer 
UV-Visible Spectrophotometer 
Flame Photometer 
Colorimeter 
Polarimeter 
Refractometer 
Gas Qirorm.tograph 
Thin Layer Chramtograph 
PH r.Eters 
Potentiograph 

2. GENERAL LAOORATORY ~IPMENT 

Microscopes 
Balances 
Ovens, Furnace & Centrifuge 
Fractionating Still 
Water Distillation Unit 
Glass Blowing F.quipnent 
Voltage Stabilisers 
Refrigerator/Preezer 
Kjeldahl Apparatus 
Ft.me Hoods 
Misc. tongs, spatula, crucibles, equip. stands, etc. 

3. OilltUCALS & GLASSWARE 

Misc. reagent grade chemicals 
Laooratory Glassware 

4. SPE'Cl1U5<X>PIC AIDS & SUPPLIES 

Collections of Spectra 
Sample Preparation Equipnent 
Standards 

TOTAL 

lG 3)() 
7 750 
2 GOO 
3 3.50 
1 750 
1 6.50 

lG ax> 
1 ~ 
1 000 
4 700 

56 500 

(i coo 
6 000 

15 000 
12 000 
8 300 
8 000 
4 500 
2 500 
5 250 
5 000 

17 950 

!)() 500 

20 000 
20 000 

40 000 

5 000 
3 000 
5 000 

13 000 

200 000 
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AmJEX 5. PROrosED ENJI.NEERnG EQUIPMENT 

3.eciprocating Hacksaw 
Vertical Bandsaw 
Cf-,ntre Lathe &~ccessories 
Bench Drill 
Pillar Ori 11 
Pedestal urinder 
Uending Rolls (manual) 
Arbor Press 
Cutting Tools, Drills, Blades, etc. 
Sheet '.r.k:ltal Folder 
Tube Bender 
Pipe Threader 
Fly Press 

2. WELD I!G murPMENT 

Oxy/Acetylene Set 
:Janual ~letal Arc Set 
~letal - Inert Gas Set 
~tetal Spraying Equipnent 
1ielding Consumables 

3. t-IEASURHG &. DRAFI'Iili ~I.PMENT 

Surface & Angle Plates, Vee & Gauge Blocks 
Micra:neters, Cilipers, Vernier Gauges, etc. 
Portable Hardness Tester 
Tachcxneter & Vibration Meter 
Drawing Boards, Instruments & Supplies 

4. ;¥.)N-DE'Sl'RIJCTIVE ~~I;;.(i ~IPMENT 

Portable Industrial Radiographic Set 
X-Ray Developnent Equipnent & Suppiies 
Portable Ultrasonic Flaw Detector 
Magnetic Crack Detector 
Dye Penetrant Kits 

Universal Woodworker 
Wood Lathe & Tooling 

G. HANDLUli ~UIPMENT & METAL S1'0CXS 

Forklift 
Flat, Round & Bar Stock (non-ferrous & speciality steel) 

TOTAL • • • • • • • I I • I I I I I I I I I f I I I I I I I t I I I I I I I I I I I I t I I I I I I I I I I I I I 

1 970 
8 570 

H 760 
1 200 
3 320 
2 170 
2 100 
1 000 
4 2SI) 
2 400 
1 GOO 

700 
890 

45 000 

1 850 
1 100 
2 170 
3 700 
2 180 

11 000 

1 8.'50 
5 al() 
1 750 

900 
2 700 

12 400 

18 ooc 
1 000 

14 000 
1 800 

800 

35 600 

9 200 
5 500 

14 700 

7 500 
8 800 

1G 300 

135 000 



ANtll~ u. THUJ 'fillUHO\L S'l'Al"F JI.) JULY W8:.i 

NAME lth"l' & S.Pl.£LALI'1'V LH ii lliE & LlNl'E SPCVIAL 1HAINll\U UJIUU1'fl' Ul-1llal31BlL.l'lY 
--- ------------------------------------------------------- ---------------------------------------------------.----

ilaule. P.K. HUl'ClPAL R.O. Oll.lnistry : H1.D.01Un. 197'2: Ounical am Fox! Pmjects 

~IQ _ . . ll H.O. Oienistry ~M.S. 01Uo. 1900~ 
--~~--~~~~~~--

Q)f fee Pnu-*>Sing Ir~>IXNUIL-'llt 

Q)f foe PI'<.JCe:;si~ Itnprwurunt Mrxlewa. B.S.E. *~ R.O. I Oienistry ~M.S. Oien. 1971~ Cl"nicals frun plants 

Makinge. F.K. ·~ R.O. I O\enistry ~M.S. Chln. l!Jl4~ Minera.l processi.iv, : .lh~nti.al Oil Pruiucti.011 

Njau. G.J. ~ R.O. II Oienical Engineer !M.S. 01.&lg. l98J! lru1 ore ru:tuction ! Sp.:iuge Irm fr<Jo Tar~u1ian Ore:::; 

Owd>, R.A. ·~ R.O. II Civil EngineJr ~13. Eng. ll:fltJ~ F'.tcility 11Rint. & re1.uir ~ ~1ergy CllJH. & Indu.~trlal Mtinten. 

'l"ari.uo. J .S. : n.o. II 'textile Teclu1oh~ist :o.s ftiuc. 1978~ Textile nuchinm'Y ~ lnventury uf Agro-irldLl8tI'iaL Waste 

Shi~v-alle. M.A.N. : R.O. II 

Victt.IS. P. •: n.o. u 
Gan,yara. M.A.L.L. n.o. II 

~. A.N. * R.O. II 

Kahatano. J. R.O. II 

Nyonyi. J .L.M. • n.o. II 

Nindie. R.M. * H.O. I l 

Kashai.ja. A. 

Sh.iri.ult. D.M.D. 

n.o. II 

n.o. II 

Nyonyi. W.N. ·= n.o. I 

'l'in~-» A.J. •= H.O. II 

Textile 'feclmol~ist :a.Sc. 197'J; Textile rm.chinery II II II 

~~~~~~~~-· ·~~~~~~~-

t.trl1ani.cal Engiooer :o.s. Jo}lg. 1000: Proo. eng. & energy cons.: lndll.':itrial Energy Cllltiervatiou 
~~~~~~~~-· . ·--~~~~~~-

Analytical Oanist :M.S. Oltln. 1977: ~traction of ltltuml Dyw 
~-·~~~~~~~~~~ -----· 

Textile ~nist :o.s. Cllun. 1980; Pa.bric dyeing & finishing: ltrfonrunoo of tb tural Dyes 

Analytical <llani.8t :M.S. Oen. _ :ic d1unistr '!'raining Fel lo.iw91ip 
-----· 

Fbu:l Technol~ist :M.S. Ui.ol. l~: Flour & fL-ui fonw lat ion Gm in s.il:l:;tituttt:> in 1-'uul try Fl.ill 
·~~- ·-------------------------

M:d1anical Engineer :u.s. 111g. 198; 1'i1ergy wnservution lyruly!::iis of W~tu:; & Energy O:.n~;. --------------------------
Fbu:i 'l'ectmol~ist :a.s. ~uc. 1001: licfining of lilible Oils 

-----~-·~~~-----~--
El~trunic Engineer :o. l!hg. 197'J: 
~-~~~--~· . 

lh..:lJ1cntation Officer :M.A. B:iuc. 1900; 

lliectrutic He1.uir & Maintenanc.e 

Info cl.assifying/retr'val: Industrial Doellll.:lntation & Er11.1ttiry 
·-~~-~~-· . -----~~----· -

l!Xtension Officer :n.Sc. 197G: &tension rmthoJs : Industrial Extens./Problan ldent. 
-~~~~~--· ~~-~-~---~-~·-~-~~--

Mlelwa. Jo~.U. ; R.O. II &.tension Officer :o.Sc. f1l.d1. 19B2: IrKlustr ial Ex tens. /P.robloo T dent. 

t.tzi.ray. S.N.E. Tech Ill Electronic 'l'eclu1ician :~rt. E. E. 19Ul: : Electronic He1.uir & Maiutenam.:i.~ 
=============== - . - -----·-·-- -- -----------·-·--------·------------.;====;-:; 

R.O. ;:; Research Officer * "" UN100 Fellow 

.. 

f-4 
(,>) 

I 
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ANNEX 7. PROJECT OONTRIBUTIONS TO TECHNICAL ASSISTANCE IXXlJMENTS 

Title 

Technical Assistance Proposal t.o the EEC 

Revised Technical Assistance Proposal to the EEC 

TIIUX> Develo~nt Plans and the Role of a Technological 
Institute in Tanzanian Industrial Economic Developnent 

Technical Assistance Proposal t.o the EEC 

Revised Technical Assistance Proposal t.o the EEC 

Draft Technical Assistance Proposal to the EEC 

Ftlnlace Adjustments for Energy Conservation - Proposal to 
the Tanzania & Italian Petroleum Refining Co. 

Terms of Reference for and Industrial Energy Conservaticn 
Progranme - Preliminary Docl.Uilent to the Tanzania Investment Bank 

TechnicaJ and Econanic Feasibility of Natural Dyestuff 
Utiliza~ion - Proposal to Tanzania Textile C.orp. 

Production for Energy Conservation - Preliminary Proposal 
Outline to the UN Cipital Develoµnent Fund 

Industrial Energy Conservation Services - Proposal t.o the 
Tanzania Investment &l.nk 

Tenns of Reference for Energy Conservation Studies in Fifteen 
Companies - International Tender for Consulting Services 

Technical and Economic Feasibility of Natural Dyestuff 
Utilization - Revised Proix>sal to TEXOO 

Date 

19/05/81 

11/09/81 

11/05/82 

13/08/82 

2.8/10/82 

0?./02/83 

17/02/83 

01/03/83 

19/03/83 

18/04/83 

16/05/83 

21/06/33 

06/08/83 

• 
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A.:mEX 8. r.~iZ&HAN INDUSTRIAL ErIBRGY AUDITS & PVl'ENTI.AL ANNUAL SAVI!'KJ3 

Canpany Annual Savings Percent of 
(TSh) Energy Cost 

Blanket Manufacturers Ltd. 140,000 1-1 

Tanganyika Dyeing & Weaving Mills rn2,ooo 9 

Kioo LiiJi ted (glass mfg. ) 5,419,600 16 

Tanzania Breweries Ltd. 3,600,000 25 

* Alwninium Africa (Aluco Div.) 962,000 38 

Tanzania Portland Cenient 12,540,000 14 

Kioo Paper Iudustries 305,250 8 

TIPER (refinery) 7,518,950 ** 10 

Tanzania Distilleries Ltd. 6.52,200 35 

TANITA Co. Ltd. (cashew nut) 260,300 32 

Morogoro Tanneries Ltd. 635,900 19 

Tanganyika Packers Ltd. 739,500 35 

Coast Textiles Ltd. 355,100 14 

* Percentage of fuel oil costs - electricity consumption not available 

** Calculated on the tasis of delivered fuel oil price in Tanzania 
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