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SYXOPSIS

This paper is suggesting that priorities now prevailiang in
Technizal Assistance for industrial development may-be
should ve centered more arourd in-depth practical trairing
in application of freely available techinology’ than around

soft infrastructure issues.

Also that much more emphasic may—be should be placed on
technical assistance tc the Metal Vorking and Engineering
Inlustries developing them to support and multip.y other
industries including rural irdustrial development in the
creation of work places that will provide the highest

cutpus p2r invested Dollcr.
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Ganaral CONCLUSIONS +n DELIVERY of Iniustrial ™avaloument

Much oemchreic is put on 30ft indrstrinl intrastrusturz in oromotin-
industrial devralocrent. The alrsady overlozd i ~ovarnmsnt burazuerasy in
davelodin~ comntrier mict oftam has to exrry this kind of develommant aoffart,

which primarily will or»ly hiva 2n indirsct zn? lon-—term effe~t.

faster and mare delivery of irdustrial de-slooment may take rlzine with

lass bars~ucracy involvement if incentives and teshnical nssiziance wera
Airected towardc the craation of new work-rlaces 2and towards incrazsed

value 2dded u2r investe:d Tollar rather than towarisz larzsr eipital investmants
and manufacituring value added in sensral. This would also 1le2d 2 more

concentrition on developrment of small ard medium—eized industries.

2z should prorote industrinl develormant undertiken =g
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a buciness, e.m, by assistie~ in the estzblishmant of industrial infrastructnre

compar 23 - making these viable cperations by providinr free techniceal

zasigtance

Tor lonrer-term in-plant training of the craftsmen and technicizng

providine the tools and services neeled by other industries.

Bxisting m2liun-sized industries in daveloping countries most often sizarted
with snori-izrm operator training only, depending for their technolozy ahd
tos5i3 znd ermizmant on overseas princip2ls, because this was the only
commercizlly viable wy out, These industries could be encourared with

7R

D
$ds

i2z +2 umisrteke on the job in-depth training to ewmandi their owm
TrsiacTIin 417t less technolosy transfer and orovide 2 servise to other

1niust ™ 2%.

Similariv, to eneourize re-d2oloyment of industries with mors multiplier
2ffest, "iiid-r-rminisationz” and covernmanis miy b2 cuvvasteld to provida

stb~idy for in-ienth triininﬁ/froaminf ofachniniang, "

Mot tha la~~* in ypavidin~ the tosls ant trnorort armicmant for ~oriculture,
1ororrarcial but triinine=an~isted arnoaroteh muy be hichly A-nirvabla tao
gat troluntion ctartad, usmire Already dovelonst el apants anl o agiotine

tealinalosian, wairh T+ D dnctitatior havae JifFiamlty in rajrrins te
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The arenr of rural tranczort ~nd ~ultivitior Adecerves zismifinant atiention
towaris apimal draft emuirmont to stop the ravy expensive head lordin~ and
Trowingly evrensive tractor transport with insr21s23 0il rrinez, which in

ther=2lre~ ara a hearr burdi=n on th2 erononi=~ of darelonin~ countries,

orcani=ations in industrial devalooment, orinsinally UVIN0, to . tudy
their priorities — related %o above nronosils ind nat the least i the
suzgestion that promoticn of irdustri2l develooment ir facilit:

mikins the encirnzerins and metilunor¥kins iniuz*riaz cnrabla of asaistins

in th2 devslooment and maintenance of -other industries

[}

n devaloping

countries,

As far as der2leoment of enginserinz industries is concerred, it is
necessary for iid-organisationc and the developine countries to
realize that short-term assintance projects or training, e.g. for
1-2 years for workers, only creates operators - and not crafismen,
and that engineer and technician recruits are not able to perform
on their own in 2 technical caracity before they have bezn :roomead

under suidanca of senior engineers for 5-10 years.

fius the Tmcinasring Indusiry does not only reouire the first attention

bnt_also mush morz in-depth practisal trainine and thus the larcer velume

of tachniczi z3-Is%ance to piomote ind-istrial davelonmant in sereral,

To focus tn sh2 T2pital Soods Industry ~ bzing part of the metal working

and engineerinz industry - suggesting that this industry should take first
priority and could be developed through design ard supply of "Technological
Routes" - with enzineers and technicians being incidental to the operation

is misleading for the majority of develeping countries and one may compare

it to start building a pyramid froi the top -- without having cu.pleted the
base (simple industry based on operator training only) nor having started

:o build the middle scction i.e. ihe complex infrastructure surrourding
Manufacturing and Desig Engincering ard sophisticated eraftsmen developnent
to maintain presision machinery and provide tools and desims adanted to

developing countrier,
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Likawiss, it is misleading to believe that R + D institutions are mandatory for
industrial development when most industrial implementation will be based on
application of existing technology freely available to taose wiio have been

in-depth—-trained to a2pply it.
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Present Technieal insistanca “moh2zis in Industrial Develonmant

A generz)l overview of techninzl 2ssistince work for industrial develoomant
would ten? to indirate that much of it is of 2n "overheid" nature such zs

related to the followine:

Sectoral and other reneralized siudiss;
National planning, stratesy =nd policy issues;
R + D institutions, standariization, etc;

Overall promotion institutions,

Undoubtedly, these activities will have a great impact on industrial

develcorment, however, one coul& be tempted to ask what priorities and
criteriz for priorities have been considered, e.g. zre these activities
the most effinient ones for promotion of industrizl development in the

short term 2nd/or in the long term.

It s2ems a3 1f these "soft"~infrastruciure issues are often itreated with
more or less the same urgency and weight 2s the actuz2l implementation
v’ industrial projects.

43 tv3 provicion of soft infrastructure is primarily in the hands of the
governmenss,the implementation of these activities will put even more
str™in on %h2 alrealy overloadel government bursaucrz2cy in the developing
soansries, Thare ig generally 2 severe shortage of experienced educated

nzires - in zast of the governments of TCs - who zre qualified to deal
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T3ues,

S5T3TSY PRTORITISS IV DIVELOPMENT ASSISTUICS

Tha Cwver2ll Goals

Althou~h it my vary uwall be o difficult everrice to wrirh the inmportinna

and oriority of exch of the mijor etivicies in dev:lopment 15=intanne,

evens oo
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one should think that the satisfaction of the sic needs of the

2000Y.
Value can be 2ided by workers or by expencive imported ecuigment or by
loc2l resources — and the basic needs msy well be satisfied much earlier

than a certain degree of industrialization can be achieved,

To identify the IMPACT of industrizl development it would be more

demonstrating and of more guidance to describe the increase in

Manufacturing-Value-Added hy:

(Number of work places~created) x (Added value per work_place)

combined with an identification of

EFFICIENCY IN CAPITAL UTILIZATIOW,

With capital availability beirg a serious bottleneck one may suggest key

indicators such as:

Averaze Cost per BEstablished Work-Place and

Taaprly Manufaiciurine-Value-Added par Investzd Dollar.

ta creat2s as many work-ovlaces ag possible gziv nz the

hizhagt -2lue added par invested Nollar,

then parhaps prociical work in crsatin~ the aporopriate work-places

snoul4d hnve mush hicher priority ia fechnicil anzictance worke

YYith this objective tha emphasisz would alzo automatiecnlly ba on

srall and madinmerizal industries,

otclo'/vo}




The Priorities Rervired by Arriculture

Althourh it is re2lized that the technolosic2l imp2et on asriculiural

Aevelorment and emolovment over the next deczde or two i to come less

from introduction of tractors than from animal-draft  equjpment, UMIDO
secns to give the tractor develooment even hizher priority than animal

draft, while alsc overlookins imopiact in generzal of 2il and opetrol prices

on transport 2ni farminz. The 52veloning countries are not only directly

suffering economiczllyfrom this impact but the movement away from head-loading
and hoe-farming is being further retairdel - unless much more emph2sis is

put on animzl draft transpcert 2md mechanical faming,

A survey made by the World Bank in Kenya in 1977 states that head-loz2dinz

ic by fzr the most common means of transport uced on farms and estimates
ths cost of transport by head-loading at more than US$ 2 per ton/km, compared
to US% 0.2 for trz- ;port by bicycle or donkey, USS 0.5 for ox carts and

UsS8 1 per ton/lan for tractors. Similarly, for ploughing the ox-plough is

by far the cheapes: at about USE *4 per hectare compared to USS 40 for
tractor ploughing — and the later heavily increased uil prices would further

have aggravated thic picture.

As the increased oil prices are now even having the effect of re-introcducing
th2 hnarse zn3 fhe paved bicycle-~path in northern Burope, they ought to have
nore powerful eoffect in developing countries suffering relatively much more
from ta2 incr2zsa2d prices., Rural Industrial Development efforts in
zzxisiic in tha area of retalwork would be the starting point for

T $ziz situation, which gimiltanconsly could assist other

raral induziries in mettinz off the ground.

ineerinyg 2nd Vebalworkins Trlustry —

for Indu-trial Nevelonmant

Tha Dresinenrirs and Ueatalusridny Trdustry, it ic onematedy should have
the hi-ka-t ppinpity arons indu~trial anctors 2 it 1lno chould b leolkad
Wi A b V8 pe dha riygh aceant il siaen of industrial infract mietnree,

e mlr b mmdianad For oraetl dndaeteind davelosmanl,
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We miy compare this sasior the rest of industries divided into two

grouvs, Vviz. ¢

1) TWectrical, wood, rlasiic, buildinz p2terials and electronic industries,
which may also providz som~ industrizl infrastrunture services, however,

not to tha same basic extent supblying the capit2l ewuipment for cther
industries 2s thc metalworking inlusiry — ani these industry sectors are
themselves fundamentzlly depenient upon the metalworking industrr for

their own production ecuirrment.

The Engineerins and Eetalworking Industry is . . 2 secondary way also
deperient upon these industries for its own funciioning, e.3. for

power supply and control of its machines.

2) The cther group, namely the chemiczl, food,textile, leather and
associztel indusiries zre primerily orienteld toward. serving thes general
public 2ri asriculture ard provide normally only zuxiliary inputs to

the above industries (2.5. paint and oil).

Thur the Yet2iworking and Znsineering Irdustrv, as miy be appreciated
from this rcush division of industries, is the basic creator of the
physisal facilities for other industries and for everybody's needs for
transoert {cars, railwaye. chips, aeroplanes, and materials handling

eguiznent), and for durable guuds in general.

2liheuzh th=2 shanmical and food nrocessirg ndu"tﬁles, 2tc., may provide
zha 7 37 Srjustrial outnrut ind be of primes imvortance in the economy

of Zavral-oninzy countries, thav do not to the same extent rrovide 2
mlti-liar ar industrial develonment effact, becanse often there may
«nly ha the need for a very few - if more thin one of 2 kind - in each
countrv, e,7, fartilizars, me2it canning, refinsriss, ete., 2ni in most
c25237 the ezonamy and ruality recuivem=nts are best sarved by larqger
units, e.r. toztile mills, brawsrias, tannarias, ecament ploats, wad in
any easae the naad for in—ianth btriining in cmll nd primarily related

to maintenin-n of mezchinie2) nd elastrierl acuipment,

Y S




The machines ant equinnent Zesimed by mechanical/elcctrical enzinzers
with tbk~ helo of chenmical enrineers, food technologists, ete, are most
often providine the outnut with little neni for longer ovarator trainine.

Thus the multiplier effact will be rmz2ll,

Also when it comes to emplavment, the cost of creation of work-nlaces is

often hien for the chemicai and food processine industries.

Summarizing the Priorities:

The conclusion one may wish to draw from the above, coulr be, that to
vromote indusirial development — undurstood as the maximus creation of

work-clzz2z of 2 kind that will provide the highez! value added per

invested Doilar, i1.e. with appropriate technology, it is sugrested to
concertrate much more effort on the establishment of small 2nd medium
indusiries, in particular for rurzl development andi {o do this by

developing first the Metalworking and Tngineerinz Irdustry and second
that azrt o other industries that may support the developiient of this

sector (e.gz. electrical, wood, plastics, electronies, ete.).

From 2 shorter term economic point of view individuz2l countries may
hava other priorities -~ although the'obvious ir sort-substitution

possibilities have been exploited in most developing countries.

neejei to create aporopriate work-nlac:s:

1, The tnchno--nconcnic unmlysi"(ovar 2nd thovve the manwrnl fensnibility

stuly) to justify the urastisal artzblishment of the work-plzean broz! ons

vesesfedt




2. The idantification or creation of the marke} for siles of the products;

3. The preduct an? manufacturine envineerine activiiy to defins the nroduct
y T

- L

and est-blir~h tool 2nd equiyaant desizm~ and nlans of facilitiex and of

rroduction;

4. "The phvsinal estroli~hmen®* of the T2cilities, the machines, the
pn) ) y

specizal tools, and production environment;

5. The on-the-job trainins andl technical manz2ceoment,

How 2re these faculties for work-place cre2tion bast provided

In the industrializel countries relatively little of the first described
soft ir riziructure and generalize? stulies, ete. were avzilable to mike
the industry grow, however, the industry did early provide an essential
pert of itz own phy~ical infrastructure, n2amely in the form of the
specizlized companies providinz tool- and parts. Also engineering companies
thomralves srovided on the job training for ensineers and technicizng,

. havinz specialized merketing and enéineering departments within the

creating the techno-economic basisz. Tven medium~sized companies

would in fact have within their walls all of the abovo-mentioned five

f2culiies, Ome may say they were vertically integrated starting even

#ith reg2arch and development throuch projuct and manufacturing

anTinserinz to 1cinmal production estaviichment an® production including

—-ice ormanizations,

a2t is now oing on in developing countries looks often like creation
o? -==i>13 horizont2l ievels of facultiss which are not tightly
inter-conmant2d such a5 R + N iustitution~ and rationtl nlanninz
or—ininatiarg detiched from manufanturines astivities, and companies
witii no errineerins dcpartrentﬂ ani ment often nat even 2 nnlex

darartnent, becaure the old importers ko3:p tha distiribution or thetr

-l-'o’/ra'(
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Vertically Intezrated Industries

Not includin= Indiaz, South Kore2 arnd other ¥™s with voluz: mrkets
av2ilabla for them, it h:it bherome <iffirult to establirh viable industries

in IDCs with multiplier ef2ci,bacaure the ieport-substitution no=nibiliti:s

for trajitional westemrm gproductions are boconins rare.

Cne may than sazzest that vartically integraia? componies subridized by
governnents or foreign 2id, where necessary, m:y be able not only to show
th2 way in cre2ting enginczering departments and integrated operation in
senerel, but mere important, that ihey in them=elven may nrovida th2at part
_of the phrricz2l infrastructure, which in deweloped countries todz2y is
provided by tool makine comoanies, engineerinz combinies and Wy stockists
of tools, paris, etc. and provide these servicesz adapted to the needs of

low volun: z2ndi less capital-intenszive prclustions,
This ix what ie 2s now bein~ suzgested with "i’ctal Production Develonment

Units® (WPDY) which will provide infrastructure while 2% the same time

teing an industry in itself supplyinz pz2riz and tools,
<> Fas

Indusirial Tevelooment 2s 1 Business

UID0 has in various projects shown that a comr=reial zporoach in

e3tz2blishinzg =n Infrastructure like an "PT'T i~ mort efficient both in rezard to

UIN0 shoulid creasz 2 numt v of brsie standzrd or modulrr preduetion and
Arreleooment uniis similar to YPOUs rother than pursue-tha establichment
of individuzlly 'custom-made’ govermment institutions in each vourtry. From

o

1iz27 units the work of 't2ilnrin+? thasa 40 sopecific countries!

rasds i3 atmpamatively onny nd far less 20stly wnd time—con-uming,

Br havine commercizl narticication in ruch renfnres Tvom the indnstiry in
thn ranr,ﬁpﬁnp cor I’Wtr"/’ nnn frp['rv v A4, 0*11/ thn eammitmeat For the irhye trv to

-

utiliza tha coyvices 0f "irTwartrminturs comzaries® hat alae 4 P mora

vocitive ahtituly townris comathivyg that i opsyibe in the some vy e bhe
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industry itself, rather than an acidenically-oriented itution which

ins
verhaps does not appreciate the praectical problems of the industry.

A techno-economic b2s21 business annroach would automatically tend to

createa the work-place with hizhes% output vner invested dollar.

THE DELTIVERY OF DZVSLOPYENT TO IMCRZASS NMANUFACTURING-VALUE-ADD

The delivery of industrial development throurh She crextion of work-places,
using a buriness approach, may then be suggasted to» be undertaken as

follows:

By Irnfrastructure Companies

Most esszentizl to enable infrastructure companies to deliver development

is in in-depth trainingz
- of cra ftsmen who are able to create work-places;
- of'techn1c1ans' in a broad sense who are able to (re-)desisn the

procucts and design the "tools”,

So much technology is already freely available if only
krains and hands were trained to apply it.

0Ff sourse, thesz infrastructure companies should 2lso get from existine

~ D imssiiusions whatever they can provide of 2dapted technology ~nd

try <0 13t -reductions of devaloned aponrovriate emuirment implemented,

By fviztirg Irtustry

But z2ls0 orivitas existinz industrien sheild b2 brou7ht musch morz ints tha

etnrs by infraztrunturs sommanies helpinT tham to 2rpant ard increase

]

i
the mnmfasturine value adde? nzr investsd Mollara,

Tha arrneion of eristin-~ ermnenins ivan oont ofta with 1hes Tanat rick
tha hichart yalan » et nap iavactod Yollar, a0 roravel of a fow ehon
battlemanks in nenianti m ey epattly inarsare nve Mation ofton without

innrasin overhes i,




To promote thir expansion, a fund to reduce the risk of expansion and
to encourage the u~c of local enrineering from, e.z. infrastructure

companies should be 2 very important aspact of 2 national strateey.

By Bural Irijustrialization Ormanication:s

o imorove the rural mechanization ani industrialization ard -till ra2duce

the oil kill 2 messive practicn]l orozramnms will be needed:

- +to0 provide and triin anim2ls;

— 1o set up bicyele, cart 2nd implements rrnufacture

facilitated by

o
R

Stzndardization of the best existing cmrts/implements;

[
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Central mass proluction of whesls, be2rinzs and other
essantial parts and sa2les of these at subsiiized prices

to rural industries;

iii) Provision of desiens and trining along with key parts
supoly for making carts etc. in the rural area2s - and

control of prices.

{ne w7 o 2~hieving this may be with a buciness orzaniration, an
infraztmstare company with a central manufacturing, training and
enminesri=z Tacility setting up 2nd controllin~ a number of sitelite
=2l wreiucsion units headad by rurzl techricianc trained by the

cansri: srmani-ation,

Such orrazni~attons would have to be t2chniezlly assisted initially
to proviiz the in-dzpth 4raining, ani croominz of 'technicinng' who

avanta3lly aloo woald est~blich nnd run rural production units.

Br Ir-depth #rmininr=nosistnd Padarloyrant

Alun to encourten redaplovnont oF industrian fm lsvelornd to davelopin-
noptrias ona shaald reovids rar inesntivac which wadt fond ta

macanra~a trapefar of tachanlney thet would havs o mud binlier ~ffaet,

/ LEA)
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Un to now the mzjoritr of purely commercizl technolosy trinsfer
activities have hid very little multiolier effent, becau-~ it i~
commercially vot & vizble droporiticn to include a heavy triining
comnoment for trairins, e.m enminzars, »or to include sophirticated
t00l-makine facilitiaer with mont oft~n mini—n economy of scnle
transzetion~. The result i thai faour cempanies in, e,5. 0P comtrier
have senior nv-tnanrjf.echnz ciang workin~ in =2 techninal capacity;
thus these firns do not either offer eram 2 cimnle traininy eround

for young lozzl enﬁlneer"/+°hhn1 ns.

To improve this situition one may first of 211 suzzest that ™"aid

organisationn" and Governments promote reisployment with

Ail ormenisations maybe providing ( ~rt) payment of longe
service =f technical exrerts 2z part of a technolosy transfer
2ckAage
and
local govarnments proviling training subsidy of longer duration
to the counterparts that must be traine? to bz multipliers
rathar than paying training subsidies for simple operator

tr2inins as is sometimes donsz.

Cr2 shouli, so to spexk, exploit the presence of an overseas
csaeration by 'pizgy back ridinz' on its expesrience to the

horafit of hoth nmarties. Sovhirticated ancillary operations
~r toolmaking, (chemiral) testinz ete. may also be

sir~agtad subsidized if oven for service 1o other industries.










