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In our duat ohjectivag of rehioving bat, max Linum indugtrial growth
and huwan rarticipation In econonin 'ievr,wpmont, we hava mpde greator
trides towapd, "ealizing tha former, 4 thin ntope of In"atpia) develop-
mert jt g WPTopriate to ok ouraelven one crucial cuentjon, How did we
et where e are and whiaok WY ape ue going? T4 g bnnouing inoreminely
ohvieus thay Hore emphiasia g bring Thid gn realizin,: commereial profitability
ohjent ive; n aprerigins oyp daveT onnon arojects,  he ~haoice of Proper
ten‘mo'log;,', thoush nlone v Tinted 10 ;)rof’i.tabilit_y ‘13 an aconomie V:Ari&blO,
" receiveq deoondary importarae,

The noy indostrin) Ventuion bt Hwe brep nnderiadop hy NG in the
Taxtile ang Leathep #ertor and Hanyy Inlintriog like the Portilizer plant,
ATTA, Parn .ng Acrizultura ImnYement,, tnitr, anaq Steal Rolling mMi11,4 are
relatiws]y nnpitn7«intonci\rr*~. T purnage of thig paper is not only to
advocate the we of l:lhnur~inh»nnim tochni ugq viere it ig Appropriate, but
alao to MUt propogalg M adeamt jan 4y Foreien imaopt o tnr:hnolo(;y to local
eomditingg, . sract jen? meaLong e Lepmg '}nbm:r-—intnnsivr ' and 'capital
intenniver ,n. reladive o g there j~ 45 clrar o g border that dintinctiwlx
aronrates tha tun, 1¢ alse £ellywg that a Pechny ar that nay seem lahoup-
Baving ip Panmanig nay appropriat,ely be elaspir; ed as Labour Intensive in
Develaped countrion,  phj, 13 uhyr, an we 3hall snn later, iy i, heoesgary +o
rely on our ioaal reselineh gng Lrva lapment feci) tieg to evolye an indigenous
t(:ohnolnw. There ape 5 800d numher op (OARONT Why e ape tilizing the
preaent tenkhniques of production, On the forofront has been OUr conneotion
with multinationg) eorporationa ag financia} Pariners, technina) consultants
and Mohinary aellers, They evolve produntien techniquan that have been tewted
and found Cornereially profitahie in the sconem, . and social oonditiony in
henvikly ind'mtrializod oountrien, fye Hesearch sng Development of thege corpe-
rations davige the tnnhno]ogy that wily naximize the uge of oapital vhich 1ig

oheapar ip relation o Tabour, Ltaking inte account gygh factors ag labour
unrost inte oonsideration,




-} -

There has been a naive correlation between indusirisization
and development in the less laveloped nations of the world. TDevelop-
ment in theae terms is defined as being the attainment of new produots,
new processes and higher standards of living. The mrre growth of
economy as shown. hy the growth of population and wealth, cannot be
demignated as a development economic growth as charterized by growth of
output,and investiblc surplus cannot be the sole determinant of smployment
of new Seshnology. The proper criterion for choice of technology should
take such factors into consideration as promotion of new and advanced forme
of orgamivzation, and that tachnical efficienay should adjust ita operations
to a changing environment in the shape of wider markets, new tastes and new
sources of supply.

*

To this extent a new technology chould satisfy the following

oonditionsi

a) " introduction of a new good or of new guality of a good
b) the opening of a new market

c) the oconquast of a new gource of supply of raw materials
or half-manufacturcd goodn

1) the oarrying out of the new organization of industry.

The emphasia in Tanzania now is to adopt a tachnology that will promote
chaap arporta as we move from imprri subgtitution to export promotiom.

Industrial development in thia sense has hooome synonomous with
development. 1In the samc degree, thc moat advanced technology has also
begun to ho repgarded as the background of a sound induntrial policy. This
can explain, nartly, why our ceonouiatls, nonaultants and politiclans have

put so mioh emphasis on importation of the most modern technology whioh is
ocapital intensive., Thera hao heen A need to demonairata to the masses wvhat
Mg been achieved in terms of devolopmeni as aymbolived hy a chain of
“modern factorica®.




someinbernagtiong! TORDATLET can g githo s e Juatifination

Ehet the Fiva:d policine 2 the SEepoet mtiona enconrege the uge

of mapital intonsive netheoia, The taration nynten: alter the relative
rosts of ) ahour and saital. 1iep fAsy access Lo Yereign exchange to

import oxnennive canital oguipueeity and abacnea of imnort Hduty on oapital
g00dn it besomes npsound nat s eunloy sapital intenaive rechnology,  Some
of the hidden costn of lakour are the Ltraining coats, labour unrest, ab-
gonteeign and lack of induatria) #ttituden, Thege have discouraged foreign
industrialiste to omploy labour intenaive technology., But it is very doubt-
Ful that the mintiaum waze Jegislations have been instrumental in inereasing
labour angti,  What can be aaid with certainty is that with 4uch gensrous in-.
vestient allowanc 5y and deprenial ion allowansen it would b‘ unwise for an
entreprencur not 40 utilize the 1mndant capital resources whose Yow cost

will maxinize hoth profitahility and return on inveatment.

Mueh haa boen naid abont the frazibility of increasing human parti-
cipation in sur induatriaj tevelopnont by adorting a technology that will
employ a 1ot of labiour relative 4o capital., Suffice it tn nay that the
gonial eaata of uneiploynont snd nolitieal implicationn that follow are
greal. Tt is labour thai is the abundant factor ir 1eveloping countries,
nlthough for it to he cnployed it should he trainable and eanily adjustable
to industrial conditionn, Unf‘m*iunntely, the proponents of this app:oach
tend to caiimate the degrer to shieh 1abour can ha nubstituted for oapital.
There are practical Yimitations iv the nroduction  nrocenses, It s the -
end product thnt determincs Mt aethed of production would he emplayed.
As productas are ~oming more sophinticated ao nre the processes, With
vhease linitations . 0% 1ahour intansive tochniaqve in henoning increasingly
obgolete. Hare, there g Hleamn in the ohoine. There is a need for
our oconaniats in their projact Aprriipals to avoid both ohsolete and ox-

perimentsl techmology. Dxpe: sive imsorted maghinery compounda ousr develop-
ment problem:: hy tryine to nolyv- the problems of the new teohnology whioh
has not bean tested comercially .nd proved profitable. A technology that




ig competetive anrd oommercially profitable in Wost Ternany may not

prove to be @o in Tarzania with ita peculiar environmont, soecial and
economic conditiona. T+ demanda walysia 4o adopt the weceptable and
productive tachnology. “hile usome arajorts may he attrawetive o machine
sellers, {t may be o ris)d to an undercevelysad country,.  We ghould try not
to bo the firat 1o ainpl the rew taen nologr or tae 1ost e ecant the old ono
agide. For it 15 equally ~mue Lhat an underdevolop d countryr that uses an
old standard process ir taking no risk in tcchnical performance bud nay he
rigking ite untire investneni if the protess or equipnent har heaen rendered
obsolate Ly new developsonts which have nad~ ihe old proces nncompetitive,
The hazardas of both obnelets an i rper.mental procsure: are particularly
likely 1o ocour in an industry in whiach the ™estno. o(y is changing rapidly.
The main area: of risk are rhemical and fertiliver plante,  The Three Year
Investment Plan for NI* riich ends in 175 will inelude auite a number of new
projects and industrial ventures. Jome 9f these are the Morogsoro leather
complex, carnent industry, bicyelies, vashing agentr, aast iron foundary,
structural steal, pharmaceutical and eivin exnlonivens., The aunrtien that
should be asked is, will tha new technologien omployed maximize both output
and employment?

The implications of the proper choise of tachnolopy are nany. Undue
emphasis has been placed on fornipn exchange bonefits, cemmercial profitability,
and national economic profitabiiiiy in feasibility studien. 1t ail depende on
what the priorities of the partinular ecmntry are, in roncideration with
Ppresent and future needs - time prefars~nce. Unempl oyment haa besen an the
inorease, while industrial output has been expanding. These dual aapects of
industrialization should be reconciled. Tt follous logioally that the employ-
mant of imported expeniive machinery hag an adverar of®ant on the foreign
exochange position; as dividenis, interwuts and maintanance feen are nent out
of the eountry. The caployment of a 10t of capital and relatively l1ittle akilled
labour has contributed to multidistribution of income. Inoreased human
participation would abave all things Lring more pcople inun the monetary
sootor. The geographioal Aistribution of industries in Tan-ania and other
East ifrican countries has concentratcd on the oapital cities where extermal




eoonomian of neale are Manve Tha rroseys in uwlf»uuntuining. The
problen horones Lnnrnqningl; cerioug g roupley aapital intensive
tectmolngy cannot bo spread to th- miral arcas to spead rural indug-
trialiration,

are for all technisal purposen lahour intensive, g the productive

proneas becomes more complex the part, played by labour tecomes more
meaninglaean, Capital intengive tecrnology bacomes highly specialized

in every progons #nd thernfora promoting g high degree of division or
labour., Human labour beecomes an appendage of the machina., Man becono;

8 aog in the machine, This dep-ivea 4 worker of job satisfaotion and

senrc of achinvement ani adveraely affantp productivity, T4 reduces

hwran mot ivatinn for work, n sinpler technologies a workor understands

the whole Proceas and the part +hat he plays in it ig direotly related to
the ~nd produnt, Redvotion in tha ngree of capital intensivity and
simplification of moden of production would lead to Job enlargement and
restore to the workar the senie of vorkmanship ha has lont, Maintaining

8 oomplex oquipment igs expensive in terms of techninal services required,
3hortages of npare parts heoonmne critical. fThe market potentials of developed
oountries cannot abmory the output of the modern capital intensive teohnioal
processes in abronce of export opportunities, Capital intensive technology
has promoted marked examploy of underutilization of capaoity. This is oostly
to devnloping countrien, T4 j, imperative for remearch depactments in
developring nationn 9 nodify imported technology t~ guijt the economic and
8o0inl needs. Thin 14 5, thort-term solution, The long-term soluticn wil}

lie in doviaing "indipenoua technology® that is neither too labdour intenaive
nor too mechanired - "intermed . te technology",

Other things being tquil, in mont developing countries, it i{s the
1abour intensive rethar than enpital intennive indnstrien that would appear
likely to pongeun the renter roelative competitive advaniage, even when the




productivity of labour ig somewhai lower than in advanced countries.

But it is also equally true that lahour anving technology is not of

great value to an economy whioh i3 ovnr populated. The usearch hare

should be for technologies which in rease the yield p r acre or whioh

anable large numbers of pernons to be employed in secondary industries

for a small expenditure of capital. I the "stapping stone theory" is

true, it is realistic for sountries like Tanzania to move from simple
industrial opearations to larger and more involved operations as skills,
capital and experience are acquired. There in a need for an industrial
"evolution" from simple to nomplex procernses. This is hecause our
underdeveloped infrastructure includes poor tranaportation, marketing

and lack or abhmence of technical and exeoutive gkills. The foregoing

factors are prerequisites for an advanced teohnological revolution. If

an "intermediate techknology" will bs found by our sconomists and planners,

it would benefit the amall scale industry mector. NNC and Mincom has

otarted to put a lot of emphasis on small scale industries. The UNDP of
India have come to advise Tanzania as to how beat we can harness our resources
for emall scale projects. Part of their research should include the"evolving”
of intermediate technology for rural industrialisation. An intermediate
technology - neither too mochanized nor too primitive, i3 consistent with
both goals of aemployment and output maximization. In fact, such a production
technique in leaa demanding in terms of thingas we lack like capital, manage-
mont and technical skills,

It is camy to build and to nut into operation and produce cuickly.
'Suoh a procens will very much facilitate “induntrial decentralization" to
achievs a more reasonahle distributicn of industries in all the regions of
Tansania. It is ensy 1o raise capital from local resources, like TIB and
TRD® in fimancing cheap and simple prodwction processes. Tansania cannot
afford to set up a few large complex plants Lecause of the inherent
finanoial risk. The magnitude of loac through failure of one bdig projest
would he reduced through diversification whish can easily be promoted Yy

choap "intermadiatc technology". It is imparative for planners and politicians

alike to ineclude 1in the proposed National Industrial Consultanoy Centre a
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division {0 study the "technol " currently being imnorted. It
ghould meet the naedy and priorities of Tanzania, Two aspects are
important., How technology should best he acquired, absorbed and
adopted to loc.l conditionn iy or €rea. congequence to tie future
aconomic growth of thia country, 3encondary as the industrial bage

i expanded, the path from unaophistioated Technology to more oomplex
and varied should be wel} charted, A faw faotors are important abeut
teoﬁnological development in Tansania.

As Tansania moves from import subetitution 4o Export Promotion,
our products should ha ocompetitive on an international bests. This
would require a cheap and officient technology which may turn out to he
eapital intensive., The flow of teclnology mhould be adequate to meet
the basic nceds of industrialization - to Oover major techmological end
production paps in the Tansaniats, inlusirial Programme as expressed in
NIC's Thren Year Tnvestmen! and Developmant Plan,

Technology must ba ocorrelated with the locally available inputa
and with prosent and projectod dauand. The inputs to bhe oongidered are
indigenous potenti.] skills ard ray materials. ‘hile aiming at generating
maxinun enployment, eamy absorption of imported know-how should be considered.

The Government shovli play remulatory role in importation of teshnology.
s is hacaugc incinerininate and nnragtricted impartation of foreign
technology with reference ts copts and needs oan create economio Pressures,
distortions, whiech tegd to be agaravated over time. T™here im the negative
Foreign exchange effeat of tmporting heavy capital pooda, Complete teohno-
logioal dependencn My namper indigenous researeh and development of technical

Aosistence faciliting, Thig ig a prerequigite creation of & strong techno-
logircal base, The growth of donientig technology and consulting engineering
servicos is vital tn dev- Lnping countries. It will make it easy {o adopt
and develop moquired technolngy,
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Taohnology that in fearihle in Tan-ania in that whieh 11} maxind ae
both emplaoyiont and produetivit:; in the Tong run.  1abour intencive techn -
logy wvill expand enployment, ineomen to Tahonr and hence conpuntion,
Thia har tun effactrg it reduccs the invealible serpleg and eanital formation.
Thare is hore also an inherent Aawnge of an inMationare spiral. i1l labour
intenmive nethodyg orosuce enovth ovtiwt to nateh the crtra denund sonernted
hy allitional lahowr incomeg?

In the eare of Yahor= inton:ive teohnolosy, contn are nainly in the
fom of vardable nonts anl total eonta 411 tend to rine ac output risca.
The opponits {n the case tith eanital intensive nethods.  Mrod aonts form a
suwhetantinl sariion Af cocin vhieh will tend o rise lens rapidly than outnut,
Avernge tends to fall as output risnz, Tt is therefore losioal to sconolude
that the nize of the market will datermine the type of technology to be
enplayed. Can the local market in Tanzania absorb the large output needed to
sugtain ocapital intcnuive tachnolozy?

3ince a project evaluator iz eonocrned npec 1fieally vith one project,
he oy be nisled into thinling that employnont naxingration neans raximination
of omployment in thi nrojoet, Clearly, houever, he has to he consorned with
the opportunity for overall erployrient inereanc, and this does not depend only
on how labour intonsive a srojeet he chooses in., Tt nay be bettor to inveat in
A oapital intensive projeect that w111 promote corinlimentary indugtries and

inotoane the "emplaymont mulitiplior” hoth in negcnitnde and over a longer
porfed of tinme,

QSELIIES O LCPOTRARION QP TR ot

labour intonmive factories are cnpecially helpful whea they draw ee
resourass with little altornative vss, e.C undor employed labour amd waste
nateriale. Mile primitive technicuen may offer ebvious opnortunitien for
Auprovament, at the same time the shortages of oapital would ougreat that

improvemnt falls short of anm adoption of the extremely oapital intensive
teodniquen of the ent.

No advaneed technology has yot been found vhich is mruited 4o the
fastor propertions of the underdeveloned eovmniries, Perhaps sush a techne-
logr doss not exiet, But it is twportant te find eut. Meamwhile, the lask
of Seshntlegioal advancemsnt sdopted te our fastor propertions is a serious




ohiitacle  to our doveloaee’ 2 Pon 0 An obrtasle that geareely axinted

in the Neatern werld dering its ied Arial revolution.  Ti repudation of
fretinlagtend anlaniatiom and i Tostinn o the "mational technologieal
Aanendenee! aonil e a0 Janten ) 2 If technslo;rical rolonialism means
wideapread prefaience for dict .t ¢ voup.on of iuformation, it in likely
troprow  rith indnadriatication o ryiarience inerenses in buying informatiom
atrncad - Wiring techinician:, fore i n anecialiats, certracts with foreign

Loronaosra, cansultinge ergcinees s and ‘iaseareh Tnatitutes,

low do 're arhieve antirun aipibal - labonr intenaity? The angwer
ahould not be Lpenover phynicolly poraible, bit whonever "s00nomically
poraible. Men the othor canig are conaidered, the ain ia to raise produo-
brvitye T iqeidental bene ity 20 conhy extarnal® Lo the transactions of
crotustion sna Ciniritation e shaent, the hest techninue undor competition
will be the mont srofit hla,  Ihen A, wlternative technique in congidered,
vhal eownts shonld b capaet gy of their reaspeative output reising

capacibics with their santa and ooaL ths ralative .se of lahour or capital.
L]

Conelusively, project apnrai ale =honld na)nrsirl(*r"rsnrioualy the costws

and implieadiang of Privart i o nartienlare technolongy for the present and

the future.  Phe peanliar eandit one pravailing i the country and deolared
priori tien chould dideryine 40 ri.o L teshnolor:;r. Puture regearch in under-
1evaloped countring byl Ly c1erusia on Piading an "intormediate technology"
whish it as vital as sarkel rezaenrs JTrocesr researeh shonld devise a technolegy
for the undi~deicTngel norld +h4 A Lise botn output and employment

over tiue,









