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I" °»r dual ,hj,ctlv„„ 

"";*"— ~»«nc«., ::;":rnt--w»-~ 
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^•vily  indll,tr.    ;lly stable m th. Mon^ir ^/ ""* ^ ^ *«^^ 
V  industriali,^ oountri«.,      « ,V,d 80cial »Oniiti«,- i» 
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There has boon a naive correlation between industrialisation 

and development in the leas lev.il oped nationo of the world.    Develop- 

ment  in then« terms  is defined as being the attainment of new produot«, 

new proceeaeo and higher standards of living.    The iwre growth of 

economy a« shown by the growth of population and wealth, cannot be 

den i gnat* J M ft development ooonomú-. growth an chartered by growth of 

output,and investiblo surplus oannot be the sole determinant of employaient 

of new technology.    The proper criterion for choice of technology should 

take etieh faetoro into consideration as promotion of new and advanced for«« 

of organi«ati on,  and that technical efficiency should adjust  ita operations 

to a ohanfing environment in the shape of wider markets, new taates and new 

aouroe« of supply. 
• 

To this extent a new technology ohould satisfy the following 

conditions! 

a) introduction of a now ^ood or of new quality of a good 

b) the opening of a ne* market 

c) the conquest  of a nftv. source of supply of raw materials 
or half-manufactured goodn 

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

The ewphaui« in Tw/.ania nov ia to adopt a technology that will promot« 

otiaaf «»ports as we move from import substitution to export promotion. 

Industrial development in this aonse has beoome nynonomous with 

envelopment.    Tn the aamc degree, the most, advanced technology haa alao^ 

begun to be rogardod  as the background of a sound induntrtal policy,    thi« 

can «»plain, partly,  why our economists, consultants and politician« have 

put so nwrt» ei«pha«i« on importation of the most modem technology whUh t« 

capital intensive.    There haa been a need to demonstrate to the aansee what 

tt*a been •ohUvad in t«r*s of development a« symbolized by a chat»   «f 

»»edem factor I «•". 

sÍsttasllftfr¿¿ ^*fc^^-***a^    ^.^^Jt^mià^É—mi^^m 
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Jone-   in'.-'í'nüt, ion.-..'!   r-o; <v. ).< :ui ¡jr-^o ,ntt, „„,,,,  juntir; oat jw 

»••'l   <•»."   «-M    »..lino::   V   t,„  -, ,.,.,„,, t „tlnnfl   W1ITS0   thB  UM 

•* "^Ul    ¡.ton:.,., .„.hoi,.     T.,   layflllon  liynta:n(:  aU#r  thfi  rpUtiw 

*o«t„  or 1 0.O..P  ,,,.,   oa.-it,!.      ,-•„,   „*,,   m,,Bl.,   (,0   ,,orr,lfin  oyohHnffe ^ 

import o^„„iv* .,„^,1  onUpw.   ^   .lW.n of  unnori  ,h¡iy  nn ^ 

.TOOda it  brco-ne*  îwiïound  not   li ^mi„,  ¿«riti!   int,n  * u     •. -'¡'•".y  ^apit,ii   intf.naivf»   technology.    3<MM 
of the hit)«lf!ri  nontn  of laho-ir in-   + >.,•   f,^¡   • iiiro.,r ,-ir.   t»,f-  training oosts,  labour unrest, ab- 
f.ontooi8, ;ind lM*  or ind,,ltH,1   „^^    ^ hRVp (liac 

n*.„triali:,t. to employ Uhour intftnHLw tfiohnolofflr>    ^  it   is ^ deu^ 

r»l  that Ih, m,„iIflum WBJ, lection, have been in.trum.ntal   in inora«!,,, 
labour noBt:,    ^t  ,în b„ naM w.; t}, fi||pt<|1|i|y ^ ^ ^    ^ ^^ ^ 

vatmont alluce«,  and i.pmnui ion aHowancee  it would be unwise for « 
cntropr^ur not  ,0 ntili,P   *„„ ,.wn;3ant  CHpital  „HOurcM ft,,,..  ^ ^ 

"ill *atin,t„,  both  profitability .vl  return on inventant. 

«»oh h,u,  bo.n  aaid abo„t  tho   feasibility of inking hum«, parti- 

cation in  our lmi„ntrial   .lc.ol.n.-„.,„t by  ,dortlnS a technology that will 
-Ploy , lot  of iBi}OIjr rcUtlv, t>0 rapital<    3uff.ce it  to ^ thrt ^ 

social Cn„t«  of unemployment v* political  implication* that  folio* „, 

ßre«i.    It.  i„ labour that   i. t„, abunda  factor  ir. ^loPi„c oountri... 

although for  it to  be „„piove,    t .«odd he  trainable and caMly adjust.«, 

to xnduatriai. condition«,.    UnfoM un.tely,   the proponent«  of this app,oaeh 

tend to oatWe th« dc^reo to  vhinh  labour «„ be nubntttuted for oÉÉltal. 

Ther. are prn.ti.ol   Ustiona   i,   th. oration    nn*.na.B.       It  « th. • 

•nd product  thnt detennincn   -hat „thod of production would be «pléfté. 

A« products arc       ^,i„G more nophintloat«! ao ar* tho proceda.    *itH 

th«Mo ìi.nttationn   ,    00* labour intensiv« tochnW ia bonding inoran«,!, 

obaolote.    H«re,   then.     8 a    di W in th« choice.    There  i0 a need for 
our econ^ot,,  i„ tHHr pr„JlH.t Apv,r,iBalsj to Wold ^  ^^ ^ ^ 

periment'il technology,    n^ iiw   ,-.-,.-.«..+,•„*        U1 sy.    i-..p... iiivr.   L:,v>ortod machinery compound, our dtvtle.- 
-nt problem, by tryin, to nolv    tho  VTOhlmB of thft ^ teohnoloiy ^^ 

haa not been  t.3te«1  correrci ally ,nd proved profit««..    A teohnolo» that 
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ie competetiv« and commercially profitable  in Woat Ternany  ".ay not 

prove to be ao in Taranta «ith  ito  peculiar onvironmont,   social ani 

economic conditions.     It demand*  anal/ni?, to ad Jpt tho ^c«,rtahle and 

productive too'molof-y.    ','hile „orn*   nr-j«rft.  .-„ay ho it t net i ve   'o machine 

sellera,   it nay  be a rid- to an und^rv.cvol^o,!  <:,,R^.    w* nhould   try not 

tobo th«i fi rat   to aùnrt   nir ,;„„ 1rt,:'no1o{-    ,:>r  la-  l.-,t   Lo cant   the  old or,u 

aaide.    Por it   is oqu-Uiy -.*UP  l.hat  .in undordovolop-d county that uaea an 

old etandard pror.es i  ir  Ulúng no rial:     in  toohnlual  pc-fornianoe but  may be 

Making ite ont i re  inventant  ir tbo  promo  or oqi.ipn.wit han  been  rendered 

obßolnta by now dev»lop:«onta which hwí   nari-  i*o ol<)  ¡.roo*:.-*,  uncompetitive. 

Thfl haw*R of both obnclet-i ani cxperjwntaJ   proca»-«»» arc  particularly 

likely    to oeour  in an  industry  in vhich the "»«»fiVnr/. o/y  H chanßine rapidly. 

The main area«  of risk are chemical   and fertiliser plnntr.    The Three Year 

Inveetment Plan for NBC   vach f>nd-;  in   U-7S will  incìdo quite  a number of new 

projects and  industrial venturer*.     Sore  of then* are the Moroforo  leather 

oomplex,  eanoent   industry,  bicycloe,   washing agentr,  oafit  iror foundary, 

etruotural steal,  pharmaceutical  and   civic explonive;;.    The nunation that 

ahould be aakod   is,  wiH  the new t«chnnlofftnn omployed maximize both output 
and employment? 

The implications of the proper choice  of technology are nnny     Undue 

e«phaeia has been placed on foro if.« exohongr- bonefíta, oc-rmorcial   profitability, 

and national economic profitability  in  feasibility «tudtea.     It ail  dependa on 

«Hat the priorities of the parti orlar country  -'«•',  in consideration with 

«present and future needo - time prpfor^noe.    Unemployment haa been on the 

increase, wtiile  industrial output hae been expanding.    These dual aapecta of 

induatrialination ahould be reconciled.     Tt  folio»« logically that  the eaploy- 

mant of imported    axpenuive manhWry  has an  advera»   öffnet  on the  foreign 

exchange position; as dividends,   interest a and maintenance  feen are Rent out 

of the oountry.     The employment of a  lot  of capital and relatively  little ekOlM 

labour han contributed to multiriiatribntion of inoome.    Inoreaaed human 

participation vfould above all thine« brine "»ore people ln,o the monetary 

oeotor.    The geographical disti-ibUion or induatriee in Tanzania and other 

Eaat Afrioan countries ha« concentratod on tho capital cities where external 



economic of nni«  •,».„ 

trial i nation. to íípond niral  *»*«•- 

Small  ccale  in-luntri*i tha+  „      v 
aro for «11 U^ni, , * nprCad to th* •al ««tr* 

~- ^:;::::r:i:ri::;[ ;—;- -— 
"»«ninclean.    Canity  )B< *      W become,i mor,s - -, -.;:r,;:::::; ::;:- ;— «*, *-.- 
»»ko,.,.    H»w,,.Wlw, r""0t'"C a h'e,"l«.T•« Of divi.!«, of 

-»„„trio. eaMot .„„„,.„ ,h, " '    *• -W P«t.„tUl. of «„.up,, 

p«.*.«. in .w. or „° cvl"1 ,n,OT'iv* *«**•* 

i- ,o»ot. _„ »i^r :;;:::-:rr T1
• 

tM,-°i- 
to d.v,lopl„e o0untrlc,      „   .     .        " '"»"onoroapMlty.    TM. i. »orti, 

*.v.iorl„e J««. t ;:„ :;m:7'"-f" ~— »-*-*. .. 
~I1 n.M..   Thl„ ,., '     3r T

rt0d *—1^ *' «« *«- ".„«lo «4 

». u **.,„ .«^ t: :cur •i„t.;rgrm,,oiu,i°" -m 
-or too .««„, . .^„„^ t«       ^" "•*- - 1— Ut«..« 

uwM::.i::r:,;: r;,;;;r: r ^ °~-w i- - ,ifc.,„ . ,fW «^Nt.rt inUnoiv* inínstHw that wm,i* 
likely to poo«e„n the ,-r<-uh.r •r   M ld •R**r 

^•^r rot „tv, oo^titiv» advnnt^,  .Ven «h.„ th. 
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productivity of  labour ifj somewhat  lower than  in advanced countries. 

But it is also equally true that lahour saving technology ia not of 

great value to an noonomy which ia ovir populated.    The  nearch here 

should be for technolo^iea whioh in  reaa*» the yield p> r acre or whioh 

enable large numbers of persona to be employed  in nooondary industries 

for a small expenditure of capital.     Tr the "stepping stone theory" iß 

tni«, it in realistic for oountrien like Tanzania to move from «imple 

industrial operations to largor and more  involved operation« as «kills, 

capital and experience are acquired.    There io a need for an industrial 

"evolution" from simple to complex procèdes.    Thin ia because our 

underdeveloped infrastructure includes poor transportation,  marketing 

and lack or absence of teohnical find executive skill e.    The foregoing 

factor« are prerequisites for an advanced technological  revolution.    If 

an "intermediate technology" will be found by our economists and pi annera, 

it would benefit  the amali scala industry oeotor.    NOG and Minoom has 

started to put  a lot of emphanl« on small scale industries.    The UWDP of 

India have nome to adviae Tanzania as to how beat we nan harness our resources 

for email scale projects.    Part of their research should  include ths"evolving" 

of intermedi atri technology for rural  industrialisation.    An intermediate 

technology  - neither too mochanizaú nor  too primitive,   in consistent with 

both goals  of omployuent and output maximisât ion.    In fact,  euch a production 

technique  ia  leas  demanding in terms of things we lack like capital,  manage- 

ment and technical akilln. 

It is easy  to build and to nit  into operation and produce quickly. 

3uoh a proeenr  will very much facilitate "induntrial ¿«centralization"    to 

achieve a more reasonable distribution of industries in all the regions of 

Tansania.    It  is easy to raise oapital  from looal resource«,  like TIB and 

TRI» in fiaanoing cheap and simple production processes.    Tansania oajuiot 

afford to set up a few   large complex plants Leoauee of the inherent 

flnanolal risk.     The magnitude of lose through failure of one big projeot 

would be reduced through diversification which oan easily be promoted \g 

ohoap "intermediate technology".    It is  imperative for planners and politioians 

alike to include in the propoaod National Industrial Gonsultanoy Centra a 

mJkmdÊà -"** - **» ...Újí.^E*..^ ,:    J,.-?.>^„   „^./«J*. """J"a:-S"<" 
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•liviiúon to study th*  »technol^ •' nrr^tl. i   •       , 
ahouW ,noot «., w.,„ anrt     '. * ^^ in*OÎ•.    « 
iwtant     < I'•"^« of Taenia.    Two a.p.ot9 ar. 
important.    How  technology nhonltî h*.*  K- ,    , 
.lnnt   . .    , w    non1'1 b*Bt ^ «oqviired,   abaorW and 
adoptnd to loc.il condition«  i H of «..„ 
«ooncic «noKth of thi.ro   t 00^— to t,. futur. 

*\~.  tho path from «.«phi.«.*.* Teohnolo«, to ^ eZu, 

technological develop in Tancia. *"* 

An Tanzania «ova« from iffipürt „ubetitution to Export Frowti« 

- ^uot. .houH ,o optiti, o« « iH.«i^jir^; 

capital  iiiten:uve.    The rinu «r ._ .     . • 

TI• Tear  Inviti,«,,  vid  MvlopMrt PI«,. 

T.ohn.,0», „t 0o mrrel„tn, ,uh tw t 

«—..«. *,«, t„„ „ : :.: r - "-• —— -—«. 
r.r.lcn .„^ ,.rr„„, „   .    T 0V,r ti,,e'   n"" U *- •*"« i*-. «^.L. i ; ,i, r: ;:„ r„r r rr • e-i~ *— i       m IL¿,( noua research and duvnlrmm«..* »* A- •.  . 
fiatano« faciliti»*.    -.h<8 iB . ,ipHr_ .  j+ *"*»lop-Mwt of taahiiloal 
i     •    , 18 a ;)r»r«TuÍ8Íte creation of a stron» *-*w-^ 
locinal base.    Th« rrorth or .»«     41    .     . «t'«C ttofcM- 

c,io.nn or -loi.if.Rtlo tnchnolofflr and ^onmiH^». .„^ 
aervinos i8 vital   to w,i« • «faulting •iigin»arittf a vi        to dov^lopxng .onntHea.    It «ill „.a^ it t 

*n<i dovalop aoquire-i teohnoloay. ^ 



- 9- 

Technolog that  i8 f^-lhlo in Ton,•,!. in th,t whioh ,111 naxi.iae 
both o„Ploynont and profetivi.,  in the lonc n,n.    Labour intuivo toohn 
losy will ornond  onploynont,   inconon  to !PW WA h,noc conri,„1ntion. 

ZoT r Tctnf u rodur(;,: t,,r iBv,niiM° -^ ^ «*»* '««»«. *h re    a hor,  al!5o „ inherent ^ of ^ innatlonar„ anipftlj    ,m 

W„o ivo ,wthoaa .W,u^ „on* ovtnvt to nntnh tho extra «..a* *,ncrnt.d 
W a't<Htionfil labour inconon? 

In the cano of iabovr i„t„„,lw toohnolo.-y,  conto ara naJnly l„ iht 

f*- of vnn^hlo «onto on! total „«*. ,lll ten, to rtno w output rieca. 
ft« oi»onito i„ the case ,-ith coital  l„tonniw ncthoda.    «rod «oo*. fm a 
a^ttinl  portion  ^ o0atn ,<lloh wU1 tend to ^ ^ ^.^ ^ 
»m» t-BaB t0 fall ^ ^ HRo3t    n iB therefope io^ioai ^ ^^ 

tha   tho ni,n of the „arket will .«tonnine the typo of technology to bo 
•«ploy*,.    Can the local r,ark.t i„ ^„ania abserh tha lareo output ^^ 
attain capital intensive technology? 

Since a project «valuator is oonccmc, ^.finally uith ono project, 

he wh »i.lo* into thinUn; that colofoni naxini,ation ,,oan0 r,a*i«i .at ion 
of onploynent in th,t projoot.    nearly, hot«vor,  he han to be oonoomod with 

the opportunity for ovorall oaplojmont inorane,  ^ thin doe8 not depond only 

on how labour intonoive a .,roJeot ho chooB.n  Lo.    It „ay be better to tnvc.t i. 

* «Vital intensive projoot that „ill pronte oon.li.entary induotrio. Md 

inot**» the «omploymont mulini ier* both i„ „acnit.de and over a lonaor 
period of time. *^ 

labour intenntvo faotori.e are especially WjW «h« thoy 4rw     or 
reooorooa with Httlo alternative „oo, e.c wdor omployod labour .M ^t. 

""ÜÜÜÍÜ ,,fl!lU Primitlw **«>»*«.«*» •* offer ovvio» opportwiit^ for 
lWiUr"WUU,t» •* th# •"• *l- *»o ohorta^o. of capital would ouseoot thot 
i«pr«mmi fallo .hört of « adoption of the e*tromoly eopital intone ivo 
tooNiiqtWB of the vtart. 

Ho oávonoed tootawlogy h*, yet bow, fomd whioh i» ooltod to the 

f**or proportion* of tho unáorievolopod oowitries.    PerhAp* nuoh a tool«». 

Um «••• m .«tot, ** it io tapo*«* to find .*.   WOOJWMU, tho look 
•f toooMlocical ooVaAooiwrt «too««* to «a» foot«, pt^^u^ ia Ä ,„4,^ 
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o^tftr.lr.    to  our ,.ov lo; a, •• •    --f, ,  ,.    An obptfy5lc  that ar.aroely oxinted 

lu  th-5  WoiSWn  veri* d,rirr;   it:;   i ,-i-   --trial   revolution.     Ta  reputation  of 

'-!.:iolo;rir:;ù   „,1 on i -,' i ,-,  .-„V.   l,';.^ |„ <h„ ,,trvM onal  technolosl«al 

ir.'op.mc'.n«,..   p0.f:i!lf.  .,„,   ,or;-r, ,,   ?     If  tftrhrnlo.,loal   ooTonirill3m manB 

«Hr-opread prefm e„r,c for ri^t   ,^onr,.^ of informât ion,   it i„ likeiy 

!-• íP-OW    ./i th  in£»..;,tri,iH.,,dion • *x,ori.!nJo  inoras  in buying Information 

r^ro.id   -  hiring tnnhnic i ir,,.,   for-i-n  Wt aliata,   centrants with foreign 

l-onaoro,   i-.inr.ul^in,-: or.(;ineo.-. an,!  ^soa^on  Tnatitutoo. 

How  io .,0 nnhiovo 0¡,Ur,lUn .,vUal   . Ubo,)r  <ntnnnitjr?    Thft ^^ 

;,,raj,,i  n°'   h~  wnt!ncwr f^yni^Hy p0!,ihlo,   b,t  whenever "ooonomically 

.lomóle«.     -,«,,..„  )ho othor ,->,L,   u-c ,JnnW,ret1,   thr  .it* in to raise produo- 

'•ivity.    ir   ..n.H.ntnl hc^fMt,,  -,,- .,0.+,, ..ejftorn.il" to the tranaactiona of 

;rolM,f,m   ,„.,  -'incrLl-t,.,*  ..m  -.l.^nt,  th, bet  tochnirjuo wdor competition 

will be thr.  nor.t  prof ¡«•..Ho.     •;„,,„  a,  ,lter»*tiv~  tnohniqu«,  i* «onoidered, 

"HI   «o,u,ts  ;!ho^,i bo .-ïn-ur ¿i„, of th-úr reopontiv*  output raiainc 

capaci tie,  with their ,•t,  ^-1  (.JL   t>., rnlatiVC  Jj0 of laW Qp ^^ 

Oor^l^ivcly,  ¡„.„jr..,..  ^v:i,,rO- .houli corn,! dr,' sori oualy the costa 

and implication of i.nortú,,; , ^VAcvlnv tenhnolofflr for the preaont  Md 

the future.    Th, j-,,n,Hi4. rWUt:^ nreviiHn* ,, tho ,ountry and deolarod 

priori ttrn   nho.M  H....^,,*,,,   ,. ,f.     r) ;  ,   teohnolo,...   p,lWo T^0„oh  in ^^ 

düvnlopod om.ntri,a »houli  1^  .„r^ia on fin.»in¿; an "intermedial teohnolo^ 

»Liohii, »,  vital   03 .i.irk.,l  r<.3o;,mr-.rro0o0r reaoaroh nhouM deviae a technology 

' r J Tl-'"    1l! ^Mi/,o l>otii output and employnHint 
over tlirifi. 

Éliriltiilfliiííiiiíaiil   11 Btfcriïâinfa, i-,-i. ' f-rvf 
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