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l. INTRODUCTION 

Under noraal c1rc:uastances 1 the •echanical and electrical 

engineering industries are f a.irly closely linked. Originally 

.. chanical equlpaent was either aanually operated and powered 

or driven by soae siaple natural process, for example water or 

aniaal power Ce.9. water pu91pa). With the introduction of 

electric power, this vu 1-ediately adopted for powering the 

aachine. This led to the developaent of electro-mechanical 

technologies. However because of the requirements for greater 

quality control, mass production and econollies of scale, there 

hu been an inaeaainq tendency to replace mechanical parts by 

elecUical parta. 

Now, since 19701 there baa been a rapid tendency to replace 

electrical parts with electronic parts. l'n the 1980s simple 

analogue electronic parts will be replaced by digital electronic 

parts and coaplex aicro-proceasor equipaent. To some extent, 

electrical engineering la replacing aechanical engineering in . 
the developaent world and Tanaania will shortly inherit this 

trend too. Electrical engineering is therefore the "cutting edge" 

of aechanical engineering technology and should be viewed as a 

natural chronological developaent of the aechanical engineering 

industry. 

Por the case of Tanzania, electrical energy m.d equipment is 

•ployed in ffl.,r aa1n sectors ~• followss 

- Energy generation and distribution 

- Industrial Development 

- Teleco ... unications and Radio 

- Doaestic and Services sector. 

However, Tansania hu experienced an acute shortage of trained 

•anpower and repair f ac:ilities for new and coaplicated electric 

and electronic equiplMtftt now being 'increasingly introduced in 

Govern11ent Organization• and private industry. Another major problem 
I 

1• that there 1• a very' great diversity of equipment and it• 
I 

applications in Tanzania and th• difficulties encountered in trying to 
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determine the aaouat and type of equipaen~ in use in Tanzania 

today. There are more than eoo industrial '':Oncerns employinq 

more than 10 persons in Tanzania today. Virtually all of these 

use electrical energy and electrical/electronic equipment in 

various foras as the equipaent have been iaported from very many 

sources. Some industries use very old and simple British 

electrical e~uipment, others have imported the latest Italian 

process equipaent, aany use Japanese Coaponents, others employ 

East European electronic parts. 

These probleas aake it difficult to forecast both the size oi 

deaand for electrical/electronic repairs and maintenance services 

and the type of demand. The same problea applies to determining 

what types of electrical industrial production is appropriate to 

Tanzania today. The dynamic development in industrial,design in 

developed countries fro• which Tanzania imports most of its 

electrical and industrial equipment aake it similarly very difficult 

to forecast trends in the demand for repair and maintenance. 

The iaportation of micro-electronics (Inteqrated Circuits) 

equipaent in Tanzania is just at its early stage and from this 

basis, this report tries to reveal the present position and 

the use of electrical/electronic parts in Tanzania. Efforts on the 

attempts to •anufacture loc~lly some of the components are also 

discussed.with a •ajor recommendation of establishing a National 

Repair and Maintenance Centre so aa to increase the life time of the 

machines and equipment we have. 

2. TANZANIA'& INDUSTRIALISATION STRATEGY 

The basic structure of the manufacturing econoay in ~anzania 

is still a reflection of Ta~zania'• C~lonial history and the 

predominance of agriculture in the overall economy. However, 

there has been a clear qualitative change in aethods of production 

end in production itself •ince the early years of independence 

State interven~ion in e.g. textile•, leath, r goods, chemicals and 

metal induatries bas implied heavy investment in these sectors 

and in production of equipment and plant. This in turn, has had 

a marked effect upon the demand for electrical energy in industry. 
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Tanzania'• policies for industrialisati.on can te summarized in 

the following aain points in order to see the logic in the 

overall industrialisati.on pr~cess. 

- Tanzania's electrical power resources are being extended 

rapidly both to produce aaore power and to distribute power 

to rapidly industrialising areas e.g. Mwanza, Mbeya and Kilimanjaro. 

As 6~ of the power consuaed todaV in Tanzania is utilised by 

industry, such a developaent is essential, 

Basic energy sources e.g. Coal are to be developed at 

Liganga in order to fuel the basic iron and steel industry. 

This may also be supported by hydropower from ~tiegler•s 

Gorge. 
. 

Basic energy sources e.g. Coal and bydropower are to be 

built up to reduce Tanzania's cripplinq dependence on 

iaported overseas oila. 

Tanzania is proposing to produce 300 1 000 to 500,000 tonnes 

of steel per annum using its own energy and raw material 

reso\lrces. Steel is one of the "basic building blocks" of 

machine indust."'}' whether it be aechanical or electrical. 

Tanzania has already established several metal fabrication 

industries which are essential for machine manufacture e.g. 

Aluainiua Africa, Tanga Steel Rolling Mills etc. 

Tanzar.ia was proposing to develop petrochemicals and possibly 

PVC production and this aay be promoted by the development 

of the Songo-Songo gas field. 

Th~•• materials are also very iaportant in the development 

of aechanical and •lectrical engineering production. 

Tanzania baa already developed a wide variety of consumer 

industries producing for the domestic market and these are 

aaving valu~le foreign exchange. 

There i• tbua little doubt that Tanzania haa the basic elements 

and •an~f acturing input• for a mechanical/electrical engineering 
I 

indu•try in teraa of raw materials, steels, aluminium, plastics 

and ~nergy from various different sources, In addition the country is 

' developing it• manpower resources th1:ough 'numerous University, 
I I I 

Coll,ege and, vocational training courses in electrical 1 enqineerinq. 'l'he 
I I I I 
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groundwork for the development of an electrical engineering strategy 

is therefore 1n place in Tanzania. 

Industrialisation policy in Tanzania therefore visualises a 

substantial shift in structure f roa a processing economy to one 

capable of producing the aeans of production and basic raw 

aaterials, e.g. iron, steel, processed aetals, petrocheai.cals·etc. 

These inrtuatriallsa~on policie• will increeae d .. and for electrical 

and electronic equipment in industry enormously. Industry will grow 

both in size and in the scale of intensity of electrical equipment. 

However, as it ia not known today how much such equipment is used 

in industrial production, it is difficult to aalce any reasonable 

forecasts of future use. 

3. PRESENT OBSERVl\'lIONSa 

3.1 THE INDUSTRY SECTOR1 The following observations can be made 

froa various industries in Tanzania: 

Machinery caae f roa a large number of different producers 

in aany different countries e.g. Japan, UK, USA, Italy, France, 

Belgiua, Sweden, Norway, Finland, Holland, Bulgaria, India, 

Pakistan, the Federal Renublic or Germany, Y~goslavia, Denmark etc. 

- A considerable aaount of aul~operational aachinery, based on 

uhflow-line production principles had already been introduced 

and this ~-mdency ia increasing. 

- Much industrial production .achinery which previously had 

mechanical regulating controls is now fitted with electronic 
controls. 

- Electronic fault-finding ia bec:oaing a problem with much 

industrial production aachinery. 

- Shortages of •pare parta (especially electronics) affects 

110at e•tab~ish .. nta but not all •. 

- Re-winding of aotors is a problea with soae of the older 
aac:hinery. 

- Older well e1t-1>liahed fir•• with •iaple aechanical equipment 

have relatively few ••chinery prob1 .... 
I 

- Lack of proper in•ti:uaentation i• a constant problea 

thro119hout the industrie•• 
I II 

• 
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- Pluctuationa in vol tag•: in the public electrical supply 

systea is causing aubstantial probleas throughout the 

country, especially for delicate electronic equipment. 

It ia difficult to obtain appropriately designed production 

aachinery for Tanzanian Conditions, - .:>st of this type 

is now out of stock. If it ia obtainable, e.g. UK machine:3, 

it is very expensive • 
• 

- Chan~es in design of different aoclels of aachinery in 

Europe bad an iapact in Tanzania because of the discontinuation 

of particular lines of spare parts. 

The diversity of suppliers of electrical production equipment 

is· also beCOlling a problea. Tanzania is frequently obliged to 

buy frOll countries and suppliers which can off er the best credit 

facilities. This accounts for the very wide diversity ~f 

equiP11ent in the country. lftlia makes the interchangeability of 

parts very difficult and the atandardisatiun of parts even more 

difficult. If one country can offer suitable financial terms for 

a particular industrial production process, it is very tempting to 

select this process whether Tanzania has trained technicians 

or equiP11ent to operate and repair it or not. This is a difficult 

problem which la likely to increase in the future. 

TECHNOLOGICAL AND DEVELOPMENf 'l'RENDS1 

It seems likely that the content of electronic equipment in 

aachinery iaported in Tanzania will increase faster than the actual • 
amount of aachinery i11pe>rted. Thia is because the proportion 

of electronic equiP11ent in industrial production machinery is rising . 
rapidly in the induatrialised countries which export machinery 

to Tanzania. The developaent of prices of electronic components are 

aaking it aore and more econoaic to incJ.ude more and more electronic 

coaponenta in industrial process aacbinery in the industrialised 

countries and thia 1• where T.nzania obtains its machinery. 
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There le thus little doubt that industrial production 

equipment iaported into Tanzania in the future will contain 

a higher content of electronic coaponents than previously. 

Indeed, if iaJ>C?rtinq fro• the industrialised countries 

it aay well beiapossible to iaport equipment without 

electEonic equipaent. 

3.2 THE SERVICES SECTOR 

By the "Services Se.ctor•, I aean electrical equipment which 

is used for doaestic-purposes, i.e. consumer electrics and 

electronics, e,g. radios, cookers, ovens, hot plates, water 

heaters and other doaestic appliances and fittings e.g. 

doaestic switches, low-voltage switchgear and fuses etc. 

The teras also covers Social and Economic Infrastructure, 

i.e. the electrical equipment required in the tertiary services 

sector of the economy, i.e. hospitals and health services, 

Universities a.~d education ·and other public sector services, 

water supply and agriculture e.g. irrigation pumps etc. 

Tanzania has a very lillited production in this sector, and it 

is liaited to the assembly of radios by National (Matsushita) 

in Dar es Salau and by Philips in ArUsha, and to the assembly 

of fuse-boxes and aaaller switch-gear by Northern Elactrical 

Manufacturers in Aruaha. 

Apart f roa the asaellbly and further production of mass conauaer 

goods lite radios, the production of doaeatic consumer electric 

goods would not aeea to De a national priority flt the moment, 

because of th• luxury aspect of the product. This, of course, 

does not apply to the production of doaestic low-voltage 

switchgear and fittings which is a very different type of 

product in a rural electrification programae. 

DEVELOPMEN~ '!RENDS 

The growth in conauaer electrics and electronics is likely 

to take place •oat in the radio and cheap doaestic applianca 
I 

sectc:>r• Other, aore expensive consu•er goods, e.g. refrigerators, 

air-eon4itioning ay1teas etc. are likely to grow aaore slo~~y 
I I I 

and c;:an.,ot be regarded as a priozii ty in today•" econom.6.c " 

development. Doaestic and low-v~l~age switchgear is grow.i~g in 
I 

demand, and there •ay be scope for'limited production in ianzania 
I I II 

to r~bstitute for imports. Repair, and maintenance of th'ese 
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iteaa seeas adequately covered by the co .. ercial sector. 

DIVERSITY PROBLEM 

As stated earlier, this is a very diverse sector including 

health and hospit~!- sectors, Universities and schools and other 

public sector operations. 'l'bis sector is characterised by the 

use of fairly simple electrical and electro-mechanical equipment 

e.9. water puaps, irrigation equipment, low-voltage equipment 

for public buildings etc. Xt is not known to.any degree the 

extent of the use of electrical equipment in social and economic 

infrastructure, but little of it is very difficult to repair 

or aaintain and there are already several institutions like the 

Ministry of eo .. unications and Works and the Ministry of Water, 

Minerals and Energy who aaintain their own workshops. 

3.3 THE TELECOMMUNICATIONS SECTOR· 

The use of telecollllUnications in Tanzania is very widespread and 

and is to be expected in such a large country. 'l'he main users of 

such equipment include: Posts and Teleco.uaunications Department, 

Extelcoas (external telephone, cable, radio links), Tanesco, 

Directorate of Meteorology, Directorate of Civil Aviation, 

Radio Tanzania, Air Tanzania, Police Signals Off ice, Tanzania 

Railways Corporation, Tanzania Harbours Authority, Aeradio 

T~zania Lillited1 Tanzania Cotton Authority,some ranching 

&•:?hemes, prisons etc. 

DEVELOPMENT TRENDS 

New more effective types of electronic equipment, components and 

technical parts are arriving on the market at steadily lower prices. 

The micro-processor which can be described as a "Computer in 

miniature• will 1 in future, be one of the most important parts of 

the tele::o111111Unication• equipment which is on off er to Tanzania. 

Puture teleco~.unications technology will be based on Computer 

technology. Pull u•e of co•puter technology'• possib~lities assumes 

that Coa11Unications aignals will be sent in the form of data - or aa 

it i• often t•r•ed - •diqitallY"• 

I 

The main features of the technological developaaent within 

telecomaaunication• in the', developed world (which will thereby have a 

profound effect on what i• available to Tanzania) are *he following: 
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- use of Seai-COnductora and l!licroelectronics; 

use of coaputer technology and digital co111M1nic~tions 

technology; 

teleCOIUllllications satellite technology; 

- use of fibre optic• (laser technology). 

'!'he introduction of such new technologies will give considerable 

financial savings in the following fielda: 

- greater capacity per aystea unit; 

- lower coats per capacity unit; 

- greater reliability; 

- lower operations and maintenance costs; 

- a volumetric reduction in equipment and thereby the overall 

need for buildings to house such equipment. 

The trends described above will obviously have their ~mpact on 

Tanzania who iaport al.moat 100 per cent of their telecommunications 

equip11ent from these countries where such changes are taking place. 

Tanzania vill therefore autoaatically import the new technologies 

and ~eir specialised needs for repair and aaintenance. 

4. IMPORTATif1N OP ELECTRJ:CAL SPARE PARTS 

Maintaining· adequate standards of repair and maintenance in energy 

supply, teleco--.mication•, industry and the service sector is 

totally dependent on the continu0us and uninterrupted supplies of 

electl;'ical and electronic spare parts. However, it should be recalled 

that, apart f roa the assembly of components, Tanzania has no electronics 

production toooday. 

l•ported spare parts are available in Tanzania through three 

different channels as followas 

the state purchasing organisations of IHESCO, AISCO ar.d DABCO. 

- private iaport by individual coapanies (most usual method). 

- iaport to forei9n-as1isted project• through credits or grants. 

In future, this ia in f ac:t not our uin goal as Tanzania, in its 

induatrialiaation proc•••• auat ~·~ electrical equipment. Thereby 

it must reduce it• dependence on 'over1ea1 and develop its own 
I 

capabilitie• for repair, maintenance, part and ••chine production. 

'·· 

• 
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Given Tanzania'• ahortage of foreign currency to import 

electrical s~are parts , it is tempting to consider production 

of spare p~rta aa part of an iaport substitution programme. 

It is clear that, if Tanzania is to industriali~e, something 

aust be done to iaprove the spare parts situation, and in 

order to keep the thousands of nev aachines which will be 

iaported in the next 20 years, running. Three actions seem 

possible. 

These are: 

to produce 11e>re electrical.spare parts in Tanzania; 

to gear purchasing policy of aachinery much more towards 

standardisation and interchangeability of spare parts. 

to set even higher priority on the import of spare parts 

and to· develop :t "spare pill~· bank" in Tanzania. 

s. PRODUCTION OF SPARE PARTS 

The priaary objective of a strategy for the Electrical and 

Electronics Industry in Tanzania must be to make t.he country as 

self-sufficient as possible in the production of electrical 

eq~ipaent, production of spare parts and repair and maintenance 

of equipaent, as is technologically possible. This means 

developing a strategy to build an industry which is not indigenous 

to Tanzania. Such a strategy i• already implicit in Tanzania's 

long~tera developaent plan• and frequent mention is made of 

•establishing basic industrl~~~ in the Ministry of Industries and 

Trade's various policy statements on the development of the 

Metals and Engineering Sectors. 

The purpose in developing the engineering sectors in geucral 

is to give Tanzania the capacity to produce its own capital goods 

equipipent i.e. equipillent which can produce goods and equipment which 

can produce other aachinea. Until Tanzania is capable of this 

it will alao be at the mercy of outside forces and outside suppliers. 

As far •• electr~nic spare part• are concerned, there is no 
I 

production in 1'anzania a1 yet. Thia i1 the same story even in 

the induatri~li1ed ~rld where you find few ~untries are 

completely •~lf•auff icient on elect~wnic spare parts. For the case 

o'f Tanzania the production of electronic spare parts is hindered 

by a nulllber of realon• •• follow11-
I I 
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coapleteiy different fro• those in mechanical coaponent 

production. Production requires very large runs and 

on intercontinental aarket. It also requires an active 

research and development engineering environment. 

Tanzania has iaported electronic equipment of very many 

~ifferent origins and nationalities. It is difficult to 

standardise electronic parts and to interchange 

components. Demand for individual types of components 

are thus very saall and hardly economic to produce. 

There are probably insufficient trained personnel to operate 

such production. 

PRESENT CAPABILITY 

The only industry producing electrical spare parts is the 

Tanzania Cables Liaited of Dar es Salaam. This Compony produces 

electrical wiring of all types including domestic wiring low 

tension traqaaission wires up tol1KV, enamelled wires up to 42 grade, 

aluminium conductors and overhead conductors and copper cables 

and copper enaa:elled wires. :Ct was hoped to .axpand production into 
telephone· cable, PVC wire, domestic switches, auto-wiring and 
small 110tora. 

It.la very clear that T~zania Cables production of spare 

parts is of vital iaportancet.Gt Tanzanian industry, electricity 

generation and telecoiuaunicationa and can form the basis of 

industrial production of electrical spare parts. 

N~rthern Electrical Manufacturers (NEM) in Arusha are a 

prollising venture, hoping to develop electrical production for 

the domestic aarket. They already produce fuse boxes with 

aaterial• iaported f roa Sweden and Norway and cable boxes and 

aluainiua cable ducta, usin9 aaterial•,froa Aluminium 

Africa in Dar ea Salaaa. They ala.o in~end to ~tart producing 

Ceraaic fuaea f roa local aateriala. 

a .. cause TANESCO'• demands for apare parts 'is extreaely 
I I I 

high and lar9ely dependent on the i•po~t of parts, attempts have 

been made to produc~ par~• in the ~.ut£~CO work~hopa e.g. croas 

arma, shackle: atrap•'• earth and galvani:aed maats, earth rod•, 
I I I I I 

boards etC.,'t aowever,, •pare, part• I to~ purely I electric•l oa: 

• 

1 

• 
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of products like electric and electronic relays, inverters and 

regulators atJce it difficult to produce such capital intensive 

products in saall runs. 

Also, there have been discussions in Tanzania on the 

production of saall motors for industrial purposes. rt appears 

that Tanzania Cables is considering small motor production in 

the near future and PEHACCO in Mbeya has established a motor 

re-winding and asseably shop with a view to developing motor 

•anuf acture at a later &tage. 

s.1 sr.avrcEs SECTOR 

As mentioned before, the services sector is a very diffuse one 

¥ncluding doaestic and consumer electrics, and social and economic 
~-

·1iafrastructure i.e. all electrical equipment used in the health, 

education and other public sectors. 

The repair and service of consumer electrical and electronic 

'Je<.ids are, as in other countries, undertaken by a great ma..,y small, 

pri·rately - owned workshops in Tanzania. These belong largely 

to,tne informal sector and are concentrated in Dar es Salaana where 

the aarket is largest. 

ibe basic raw aaterials for the manufacture o~ domestic 

electrical equipment i.e. ceramics, plastic, aluminium etc. are 

already available in Tanzania, and at least one industry Northern 

Electric~l Manufacturers of Arusha has already started production 

of simpler equipaent. The scope for production in this sector 

appears tt,erefore to bes-

Screw fuses of all types; 

- Do&eatic ceraaic insulators; 

- plai1tic plugs and sockets; 

Doae:1tic insulated wire; 

- Wall -'>Utlets. 
PROBL~Mr 

The electrical equipment content of the services sector is so 

diffuse and the requir .. ents for personnel and equipment and 

training are so diffuse that it would be extremely difficult to 

centralise repair .and maintenance facilities. It also appears that 
most institu'tiona i'n this sector ar• 
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specialised repair capacity by developing their own sectoral 

w..rtshops. It would be extreaely diff\cult and very costly 

to develop a repair ct.'fttre for both railway teleco1111111nications 

equipment and hospital equipment as the technologies and 

apecialisas are ao different. 

5.2 ENERGY SECTOR 

The following products se.. to b• necessary and possible 

to produce in Tanzaniu 

- Insulators of all types; 

Mechanical.hardware for transalssion lines; 

Kilowatt Hour aetera; 

- Saall AC - aotors; 
- Spare parts for g~nerator and 110tor rewinding e.g. 

coils, brushes, varnishes etc.; 

High and low voltage fusesf 

- Power voltage regulators; 

- Electronic voltage regulators) 

Batteries Care already produced in Tanzania by National 

1n Dar es Salaaa); 

Power supplies. 

5.3 INDUSTRY SECTOR 

The structure of aanuf acturing industry in Tanzania is typical 

of many other developing countries in Africa. It is characterised 

by a concentration on the processing of natural resources which 

constitute about 70 per cent of the value of production. 

PROBLEM 

A• far aa electronic -:oaponent production ia concerned, it 

seem• rather unlikely that Tanzania could embark on production 

in this field for the reasons belows 

- the international free trade character of the mark•t; 

- the need for an active research and development environaent; 

- the relatively s .. 11 internal aarket in Tanzania; · 

- the concentration of to-day•• production in a few highly 

competitive nation• in South •Ea•t A•ia. 

- the high inve•t•ent required in tooling and production 
,quipa~nt. 

• 



- 13 -

RECONIEHDATION 

Certain alllpler C011pOnenta, however, could probl\bly be 

aanuf actured in TM&mia and these include the following: 

- Aaaellbly .ad duplicaUon of printe ~ circuit boards; 

Moving and fi:sfed contacts for starters; 

- Trmiaforaer winding coila1 

- Insulators of all types; 

Single and multicontact relays; 

- Pusea of all typea; 

- ICilovatt Hour aeter•; 

- Svitcbea;" 

- Plugs and aocketa; 

- Inaulated wire. 

There la already a baala for production in Tanzania for 11<>st 

of theae coaponenta, either 1n the aetal ~rking industry or the 

electrical aachinery industry. However, feasibility studies of 

these coaponenta should be curled out. 

5.4 TELECOMMUNICATIONS SECTOR 

Th• electrical and electronic technology eaployed in the 

telec011m&nicatlona aector ia generally 11e>re advanced than in other 

sectors so that it la aore difficult to rec:o-end c:o11ponents for 

production in Tanzania which do not involve advanced electronics. 

However, aany coapgoenta in the teleco1111Unications sector are common 

to other sectors mMI the aain needs for parta production in this 

sector are found to be the followings 

- aec:banical and electronic relays of all types; 

truafor•r•s 

- power 9enerating aeta; 

- coin boxeas 
- rectif ie~·•; 

- Volt89• atablliaera • 

. It la reco•ended that th• p~octuction of the following ce>11tponents 

Will be of '1talue to the sectors 
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carbon fil• resistors of all denoainations; 

polyster type capacitors; 

- power resistors; 

However, feasibility studies should be carried out before 

the production of these eleaents 1 in coabination with studies done for 

the other sectors. 

5.5 PRIORITY PRODUCTION SECTORS 

It has already been indicated in this paper that there are 

approxiaately 20 coaponents spare parts within the electrical industry 

which could possibly be manufactured in Tanzania drawinq on all 

sectors for their aartet. It is rec01Daended that priority be qiven to 

the followi.ng parts because of their potential and because of the 

critical need for these in Tanzania: 

Mechanical hardware for the euergy sector; 
Siaple aeters; 

- Doaestic anc! household switchgear; 
Fuses; 

- Xnsulators; 

- Saall AC-.Otors. 

All these coaponenta would assi.st the development of the 

electrical industry in Tanzania and assist i.n developing an "electrical 
environaent• which doea not exist to-day. 

6.0 REPAIR AMD MAINTENANCE 

More and 110re aanu.f N:turers of production equipment in the 
developed countries froa which Tanzania gets the bulk of its 

equipment are aoving towards electronically controlled process 

equipment. Such equlpaent ia aiaple to aaintain and repair in an 

economy where there is an easy international interchange of know-how 

parts and coaponenta. This is not ao easy in Tanzania where there 

is cur~ently a premiua on, forei9n exchange. By importing advanced 

electronically controlled' production equip .. nt, Tanzania is being 
I 

pulled into en internctional aarket place of which it i• not fully 
I 

a part and where it baa t"e lowest order lof priori,ty. 

Tanzania'• policies for industrialisation over the next 

20 years wi.11 natur~~.lr h~ve a very 'trol'9 bearing ~pon the need 

for maintenance and repair f acili ti•• for electrica'l and electronic 
11 I I I 

equipaent. Both the fµture •ize and, the future struct,•re of industry 
will affect ttlis need." The Poilrth Pive rear P1l 

• 

• 
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that the aanuf acturing industry sector will grow at between 

7-~ per annua. 

So•e of the Governaent and privat~ users of sophisticated 

electronic technology have been experiencing problelllS in the 

way that expertise and spare parts for repair and maintenance 

have not be&~ available. 

Attibade• to the iaportance of aaintenance and repair or 

all equipaP.Dt (not only electrical) vary enor90Usly-from·sector 

to.. sector and frua individual production unit to individual 

production unit. 

In Tanzania, the repair and aaintenance sector generally has 

a low status, as in aost count~ies. This aay be a feature of 

Tanzanian society inherited frOll earlier times. However, with . 
the shortage of trained engineers in Tanzania today, it is much 

aore teapting for the gr~uate to IDOVe into the fields of 

production and research and development rather than maintenance 

and repair. The foraer field is aach 110re interesting in itself 

and it is usually better paid. This is one attitude which may have 

to change. Xn its present ec:onoaic situation, Tanzania simply 

cannot afford to down-grade aaintenance and repair of productive 

·equipaent. 

6.1 SERV'.ICE SECTOR 

As to repair and •aintenance of domestic electrical equipment, 

there appear to be adequate facilities in most towns in Tanzania. 

Dar es Salaaa contains nuaeroua workshops specialising in the r~pair 

of doaeatic electrical equipment, as this ia an attractive commercial 

market for 110at aaall entrepreneurs, and the market is well covered. 

6.2 T£LECOMMUNICATIONS SECTOR 

Repair and ••intenance efforts in the telecommunications sector~ 

encounters variou• problems particularly in the following field: 

---

lack of spare parts, eapecially electronics; 

lacJF of tecnical atetf; 

lact of trained technician• and lack of training; , 
I 

probl .. a with environment (volt99e fluctuation etc.) 

a••~•tance needed on inatru•ent repair/calibratio~. 
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The aaintenance and repair of teleco111RUnicat1ona system.~ is 

known to be a c:oaplex problea1 - -.ach aore tJlan in developing a new 

project. What ia aore, unlike the developaent of a new systea, which 

aay take only a couple of years, aaintenance and repair calls for 

a lower key·, but nonetheless sustained and prolonged effort. 

In the modern world, there ia an increasing complexity of electronic 

equipaent and technologies which are steadily coaing on of fer on the 

internationcll teleco....U.cationa aarltet. This is a tendency over which 

Tanzania has very little control. However, as stated above, the 

country should endeavour to aaxilliae the use of that equipment it 

already posseaaea. 

6.3 INDUSTRY SECTOR 

The following conclusions can be dravo 1n examining the maintenance 

and repair f acilitiea in Tanzania industries: 

- Most industries have tried to establish electrical/electronic 

workshops to repair and •aintain production equipment; 

- Some inciuatriea have little or no electrically qualified staff 

for electrical/electronic repair• e.g. qualified grddu:~te 

engineeraf 

- There ia a general shortage of experiencef! and trained electri­

cians and electronic• technicians t~ ... oughout the industry; 

- Lack of spare parts is a recurrent problea throughout industry; 

- There ia very littl• fault - finding equipaent e.g. 

oacilloacop .. available for electronics repairs; 

- Moat electronics repairs are very difficult either becau•e of 

lack of equipaent and/or experience. '!'here la no production of 

electronic spare parts in Tanzania; 

- Much electronics ecr..aip11ent la either sent to private workshops 

in Dar ea Sala .. or abroad to the suppliers for repair; 

- There is a very great need for coapetenc:e in inatnaaent repair/ 
calibration; 

- Tanzania is f aci119 serious foreign exchange difficulties because 
of factors beyo119 it• control; 

- The change• in industrial •tructure are leadi119 to an increasing 

use of al,actric:al enar9y Md tbai-aby elec:.tr1cal equipment in 
~anzaniarl il\clu1tcy1 

I I 

• 

• 
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- Induatrial location in Tansania la strongly influenced by the 

ava.!..lability of electric power. i.e. in the coastal region and 

I.alee region. Industry la the prinClpal user of electric 

power in Tanaani•• mo tbat it• diatribuUon will affect the 

distribution of electric power; 
- The electrical and electronics sectors seea to be highly 

dependent on non-citizens• ao that the country is highly 

dependent on aon-c:itiaena to keep its industry running as 

tecbaologiea becolle more aD4 more COllplicated; 

- Tan&an18'induatr:y haa a reasonable capacity for the reyair of 

electro-lledaanical equipment. power supply (transforaers, . 
avitchgeu, cable• and distribution pannela etc) and the 

rewinding of •all motors; 

All of t' '!ae f actora point to an 1ncreuing sophistication of 

Tanzanian industry and consequently further electrification and use 

of electrical equipment. At the aaae tiae, difficulties with 

foreign exchange will aalce it increasingly difficult to carry through 

thl• electrification of Tan&anian industry. A basic principle of 

Tanzanian industrial policy mat therefore be to prolong the working 

lite of electrical production equipaent so as to aaxillise the benefits 

of investaent in a scarce iaported production unit. This aaakes 

effecti\re repair and Mintenance of electrical production equipment in 

industry an abMolute neceaaity in pursuing national industrialisation 
policies. 

'!he availability of spare parta, fault-finding equipment and the 

iaport of new equi ... nt are all closely related. Bec3use decisions to 

iaport new indu•trial process equipment are not uauall/ taken by 

the people who will have to repair it, and becauae 110re and more 

imported equipment i• electronic, the develop•nt of electronics 

wortahOpa and the appropriate fault-finding tool• will certainly lag 

behind the import of aacbinery. '!hi• in tum, will generate a larger 

d•Md for aparu, - where it prove• impossible to find faults and to 

repair. '!hi• COllblned with a lack of apeclaliaed aanpover will •aJc• 
it doubly difficult to develop electronic vorkahopa. 

I 
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7. TRAINING P.Acn.rrus FOR ELEC~ICAL/ELEC'l'RONICS ENGINEERING 

'!ha following are the •ai.n sources of training available to 

electricsl/electronica/teleco11M1nication engineers and technicians: 

- owerseaa courses with universities colle«JeS or suppliers; 

- ltidatu Technical College lTANESCO); 

- 061" ea Salaam Technical College; 

- Dar ea S6\la- Vocational 'l'ra1n1Dg Centre; 

- Arusha Technical College; 

- University of Dar ea Salaam; 

- High Precision Technology Cent.re; 

- Posa and Teleco-1ntcationa Training Centre. 

'!be training abroad is IJenerally paid for by the supplier and 

Tanzania should insist that this is done every time a n~w piece of 

.. jor equipment is to be c:ommiaaioned. 

TWO PROBLEMS 

'!be rt.rat 1a the beckground of •any of the students. Most 

students should ft.rat obtain SOiie practical experience before 

starting courses unless the students are to becollle too theoretical. 

A second problea ia ~at there is still probably insufficient 

advanced electronic equipment available in individual industries to 

give graduate engineer• practical on-the-job training. This is 

particularly true of digital electronics which is not yet present 

in any degree but "'1icb will CO•e in quickly. 

e.o P~SIBILI'fr STUDIES 

It ia reCOlllHllded that f eulbllity studies be undertaken on 

the production of certain basic spare part•. The nurpoae ot these 

studies would be to ucertain th• financial a.ad econollic viability 

of production and to develop the baala for an electrical manufacturing 

induatrf in ~ansania. Peaaibility atudiea should ~e carried out 

into the production of the followift9 co11pe>nenta/par,s: 

- P\aaea Of all typea; 
I 

- insulators of all types; 

,_ plu9a, •octets and switch•• 

,- Lov voltat• Voltage Regulator•• 

'- Mec:h.nical/Electro .. cbanical part• for the energy aector; 
,_ Si•ple .. tara; 

,- Do~at~c, and low voltage awitchgearf 

.. 

I 

• 
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Single and -.alti-contact relays; 

S.all AC-110tors. 

9.0 RESEARCH AND DEVELOPMENT 

However, because of 'l"anzania•s peculiar situation in 

relation to technology in the developed countries, it may also 

be appropriate to cor.centrate 11e>re attention on resear~h and 

developaent. In all developed countries, research and development 

takes place before production. Maintenance and repair 

routines are often worked out in parallel with research and 

development processes so that aaintenance and repair facilities 

and capability is in place when the first aachines come off 

the production line. 

In Tanzania production is taking place on the basis of research 

and developaent undertaken in other countries for other purposes 

and for other environaenta. To SOiie extent then, Tanzania 

is beginning to produce and certainly .to import before any 

appropriate research and development. Any research and 

developaent of the appropriateness of technology is taking place 

after the iaport or prCldsction of the part. This, of course, 

means that repair and aaintenance routines are not appropriate 

or in place and have to be iaprovised. 

10.0 AN INSTRUMEh~ BANK 

Many of the Tanzanian industries have very considerable 

probleas with instruaenta. Either they have no instruments 

at all, be~auae their use for them is ao limited that it will 

be uneconomic to pure~••• thea. Or they have them but they have 

serious probl8fS1 in their operation, repair and 11aintenance. 

In such a situation 1t would seem logical to rent (from a national 
I 

body), rather than to 09111 such advanced equipment for the 
I 

periods it is r•quired. 

I 11 I I I 
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11.0 RECOMMENDATIONS AND CONCLUSION 

Since the electrical/electronic equipr.ent are 

inevitably used in various sectors such as industry, 

energy, telec01111unicationa and service and since these 

sectors represent an essential function within the 

econoay of Tanzania, it is clear that a requirement 

exists for the establishment of: 

Centralised facilities for electrical/elec~ronics 

repair and maintenance service within Tanzanian 

industry. 

Undertakings to manufacture selected electronic 

and electrical compqnents which have been suggested 

in this paper when found technologically and 

economically viable. 

I 

.. 
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