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Preface

IN T noce of the Bulletin on Indnstrialization and Producnvity, the Secretariat of the United Nations
sents contributions relating 10 four broad topics in the fickl of indwstriabization.

The frst is size of industrial plant in under-developed countries. The study on that subgect, which analyses
changes in costs and in investment outlays in relation to capacity of output in two industrics, ammonia fer-
tihzers and glass containers, belongs 10 the same category of micro-cconomic studies as the artick: =€ “aptal
Intensity in Heavy Engincering Construction”, which was published in the first issue of the Bullenn, Here
agamn the objective is to develop a methodology t0 be applicd in studics of similar problems in other jindus-
trics, the resuls of which studies would be of wee 1o government agencies, technical asistance cxperts andl
others who are called upon to make decisions or provide advice in matters relating to planning, cstablish
ing and operating industries in under-developed countries.,

The sccond topic—problems of small-scak industrics—is dealt with in the next two artickes, The hirst
of these is devated 1o 2 study of subcontracting arrangements between big industrial concerns and affiliated
small industrial enterprises, a device which is extensively used in Japan. The other—abo based on Japancse

experience—presents recommendations by o group of experts on the organization and operation of cottage
and small industrics,

pre-

The thied topic discussed in this issue relates to management of industrial enterprises in under-devel.
oped comntrics—another arca wader the programme of work in industriakization of the United Nations Sucrc.
tariat. A pancl of cxperts in this fickd was convened a United Nations Headquarters in the autumn of
1957 anel, as a result of its discussions, 2 report on “Management of Industrial Enterprises in Under-deveboped
Countrics” was prepared by the Secretariat and published in 1938, Three artiches based on some of the papers

" submitsed by participants in the pancl and by the Secretariat are published in this issue. They relate to labour

ticular interest attaches 10 this subject in view of the fact that establishment of technological rescarch in-
stitutes is among the fickds of assistance envisaged under the terms of reference of the Special Fund, which
wasmmbymnpbytbchmalAntmblydtbe United Nations.

Finally, this issuc contains 2 note on a mecting of a working party on industrialization, which was recently
held in Bangkok under the sponsorship of the United Nations Economic Commission for Asia and the Far
.andamuontbtmcctingdthc Advisory Committee on

ich was held at United Nations Headquarters in New York, in February 1ggg.

i
’ The fourth topic relates 10 the probiems of cxtablishing and operating technological rescarch institutes. Par-
|
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pimtal sages, owing 0 lak

Problems of
Size of Plant
in Industry in

U nder-developed Countries

Prepared by the United Nations Burcau of Ecomeamic . \Nairs

'rmo TUDY maals with the problem of the size of
plamt Copucity, which s one of the key elements in
the decissn 0 st wp mew indwetries n wader develuped
coumries, and i essentially related 10 what i penerally
referved 1o 20 ecompmies of wale. bt 1o well known thar
the cont of producten in industry ie, wnder normal con-
dstions, lower—in many cases much kower—in large acale

ants than in small-scale establishments, the main rea.
won being tha the cost of construction and CuPRE e
and the somount of Laber requered for amy given pro-
cess vary less tham in proportion 10 the capacny of the
plant. In oghly industriakized countries, mandactuer
of induerial prodhects is generally carried owm ':Ibq-
lage emomgh w0 emsure ccommic costs. bn v-oe-
vehped countries seeking 160 exeend the ronge of thew
inchustrial activities, i i frequently met feasidde in | he
of sulciemly developnd
domestic markets, 10 et up plants whese size will permn

{ comts 160 e hepr at 2 bevel comparable 1o that i the esdebe r

incustriokard countres. As bong 20 thie is the cane, the

§ dispurnty of conts and the compernion of wnpirted pyi-

Jond (o)

dts tend 0 diaconrage the establiohoment of mew wadue-
tries in wader developrd countries, which, in turn, sesnds
W raaed or even arremt their evonmm developme mt.
The clemems 10 be tahen imo account n the

of arproprise use of plamt are: (1) the comt of produc-
Uon and the investment outlay wader the conditone pre-
vashag in the area, and their voristion with the Capaciy
ompat; (w) the price of competitive wnports; () the
mae of the ':«pmn market and s amics grow .
diotribation comts of the hcally manefac-

- market;
AU i turn invalve the problem of bcation of she

nes.

The conclusiens bosed wpon on vestigtion of thew
chmenis are, of course. onndy ome of the T actors 1rken imto
wcount i deciding to estabial —or mx 1o cuablih 4
particwlor indumtry. Nedebtionel facrors, sach s i pri-
ories wtached 1o cerinn imdumrics, amd the goak par
wied by the coumry's develgpmment pobicics, s well
extra cconommc consberatons, also have 1o e consid
cred.

This wwdy Largel: concemrates on an analvses of the
et theee cheamems emumerated shove in respect of two
i vluant £ 0—ormevmonis fertiiaces ane ghss contuners e
extablinhmcm of which is heing conmdered i o piven
vader dheveloped region- Cemral Amorica, b MRS
primarsly to develop a method of cvalustion which coukd
e applied 160 cther imduntries where sl prred e s
anise,

In view of the fact 1Nt the smalliess ofF the domestic
market i know i 1o e ome of the princpal deterrems 1o
the  cotabdoshment of  1mebumn.l CMCTPIISES 1N Y
uider devehped countries, 1 was thought uschid 1 sty
the canr of small commtrics whome domesc market is
homited by small prpulation sise v well as by bow in-
come levels. The fve Cemral Americom repabiics, whese
Propulatme range inem ome v bowr malion ke ants,
are mow cngaged oo study of 2 common marker and
we plonmng w codidish a4 number of industrics which
would toke advamtage od the broader market that will
reswlt foom thes scheme. The twe sebecied for this study,
netrvgenenn ferrihaers and glue comtamers, arc aommy
the “comdidase” indumries wader thii imegration pro-
K¥ someme .

From o metheabdgm ol poom 4 view, 2wy relating
w Cemval Amerwe wnh particular referemce w0 the “in.
vegronm wdustries”, hae many sabvamages. s the pub
lesm is 2 cumcoeee one recerv ng the semin f Cosmern-
mcnts and bussnesemen, it 1o [emaibde 1 deassn 2 realiel
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pocrwre o the natwer of the fawes mvedved, 0 collect
data em ctual ecomommn comdmns e rhe couneries con
cermedd el W reah comtaen combusns 20w e s
produlem shusald be deab wih m practae amd whane fur
ther stumbies amgin wortully e underishen.

A 1) the industries covered 1 thes study. thew sebec
von was baed on the fellowing conesderamms. Fapen
o of agricwkurd prodhacten teough the wpton of
more efiem techmgurs, 1 purtcular vhe rressred wne
of terithizers, w gemerally o mawr obwective of e de
velnpment  programmmes of  under devebged (ouneres.
As chemmcal fertihiaers mrmally coman ondy 3w W per
wem of active ingredwms. Trewghn chorges rend o moke
the cemt of waporred ferthacrs bagh and wmetimes poc
hebwiive. O these grommnes, the scheme for ecommmc e
grovron of Comrad Nmeria colled for the estabdoshome m
of a tertthzer indumtey, 10 prodce, o parraalor. mero
xemows fortihzers,!

Akboagh womewhat ess mgprrtam from the goneral
ccomamic ot of view, 4 ghoon imsluntey 15w comend
creed st e 1or incieeon in e e T tion progr.mem
of the ive Central Americaon repubbics. The demand bor
et ghise thothe aren dies met wem berge cnough to
justify tho ostablishment of o factory, bar the postron
with regard 1o ghees comtatmers, i porticlar commmon
ghose bontles for hecr, mom abcobedic heveroges and k.
W he wsed b the exising foond inddumtries, appwars 10
more favesrble,

The two indumtries have o nomber of leatwres 10 com
mon wWhich are of imterent bor the purpmmes of thes seaeh
For huth, the freighn charges on competing  mgrorted
proshacts provide o« berge mwasire of matuead prosection.

FThe imanuwtactere of phesphotsc feridzers rom unported ran
matervads sich as patural phosphane nd wlpeer  sppears mut v
be s wvtagieons moall caness the wegi of de o matcriadn -
g vty hagher tham the weighe of vhe foenhed product amel
the vadoe added worebaorv ety wnall morelamem w the b of e

raw nuseridh,

e, i Dt sers the market provided by the hve Cen
el Ammerscan coumries calle for weers wheer capacnty m
wnsll by the stundords prevahng wm mwee devekged
coumerrrs.” M the sime e, cach o these wdusries
" wemr eveent. representative of 2 wide ronge of ether
rodumerses. A3 will he seen Luer 1 srome drtal, the twe
hiller segnebscamly i resprcr of the wrutuee of copual
rnventmment ansd conts and IIRIIGIIR CLORHIAN CapUCRY.
Whele o luth comen copmal ieenseve precesers are
volved. 1 the Come of mtrogenows fertibiaers, whah o«
compleirs 1 Chemcd praes ndustry. the conditions -
pemeedd b rechnokgy ae wmewhot riid—the process
eqpueratrms are Lirky well wondurdiaed and conmor readily
b b, On the cther hand, several operations in the
peoductsmn of gl comtaners lend themacives o virving
hveln of mwchamzann—the handieng of raw maeriabs,
the pecpier.tmon of hatches bor the Tuenaces, snd the pack-
At el Wrmdbing of hished gewsn, fer uaq*—;md
therehore wwme sope comts for variastion in the degree of
cpmtd rmeermty et ndduntry. Fuethermure, im the
mieroge memis ber thacr imduntry, Macreaaes i Copacey o
ovtpat procced by submtameil Ui e imvolving o
conmeder v ehdonil mvesmem omtley, whike i e
glase contuncr imdumtry, Cpacuy variton s more e
e fromm the Gyl investment proene of view, s oug
et s may e acieved, withen certain hmats,
v oibing  addional  wandird  eethe -maouiding  wnes,
Finalhv, the com sructire 1o selation v copacnty s s
santrdly  dilerent 1 the 1we inddumtries. In the s,
Ciprtd ravestment acconmts kor The mapr propertion of
wt ol poemdaction costs, whercas m the secomed, raw mate-
riols represcit the maor clememt of com,

Alehomgh the presemt conmsption «f netrogesas hertizers
el ghaws comramers womot acarely hinom n, dutia from custnons
bttt s el boriniaton by wigursers amd weers show
that rhe marker provided by e e Cemeral Smernan couneries
m v,

GENERAL STATEMENT OF THE PROBLEM

HE METHOBR Uoan i thie stualy may e swmeemariacd

as follows, On the scoumprion tha the sime tech
mdogy in waed in lnah icduntrial snd nen-ndusriohsed
countrics, the structuse of costs of prodhaction i relatn
t capacny 18 stuched for the former snd wanaproed &) the
ltter through apywegpriae adpustmwem of relevam daa.
andd the jramt of mommem ccommmn capacity 1w drter.
mened 1n relation s the price of compretive gty
Then the minimum ccommic capaity o compused winh
the actusl size of the domestic market i soder 10 dever
mine whether the estsbbiahmem of 2 plamt i cconnomn -
Ay tustied. When this preves w0 e the v, the
optienum size of the plont hae o e drsermoned: thie
problcm s stuched 1 s dvnomic aapect, by seseseng (e
prosprective growrh of the market dursng the bbevime o
the cpupmmmt. In the mext step. the il Jssumprne, ot
dentical wechnpurs 1w rclaved: tos oo d thar aleer
naive techmgues of proshacton —those mvelving wer

A}

cipmtad ey, bor exomple—mey by veduced, and
the results cbtwned i the et instance aoe correspnd
rngly reapprraed. \ reled povddam 1o the possduiny of
curnding the hietwe of cpnpoment through mure n
wnsve  mantenance, thereby  reducing indivestly ot
evel od capiod ymensity of 2 given munufacturing po
cesa. The varwwn seps onhined sdwwe s0e exsomned in
wime detad i the hlbwing poragsaphe.

Cost sorutnre m the indwores covered in this wady.
baved on U'nued Ssates procosce

The poomt of departure u the experience of an indus 2l
raed commery in manufactunng vhe product; the coamr |
whecsed tor that purnee 1w the United Seases. ]
A8 far s the st mrwruse 1w concerned, preduction §
comts ave Liswitwd 1 beead gromps, sebecred wn sach 2 way
that 1 variatem of conts in relatmen 10 capacity 1 s




dor within eah group. For o sake of smphcity, u s
proguaed 10 comder the foldlowing theee groups of cx-
pendiwre * (7) rom motersals end snppises, including il
curremt purchaers made by the factory and exchading
supphics 1aeendded for plamt marmtenance: (n) lebour,
toc ladernyg 2l wages el related payments, ether than the
wages of mimtenance walf, and () costs relating to
caposad swvestment, inchuhing depreciation, Ldwur and
mateniab for mamcenance and the normal remuneration
of copmal and miscellancous harges, sch a5 short term
ieerest anel inswrame charges. W possible 10 determine
bor each of these gromps te variation of costs in relation
o Capacry of ostpa. In generad, the amounts of raw
materild and power comsumed are dbow proportionad 1o
cipacny. wheren Liur and equipmem requirements
ncrease bss roply than capaciey

Tramspannon of datu 1» wnderdeveloped couniries

In oeder v transpose 1 wider-developed areas the eco-
nomc dita hased wpon the practice of industrial coun-
tries, #om mecesaary to have reasomably accurate informa-
ton om the conts of the variows factors of prodhaction in
the tormer. The rekevam iddormation for certain Contral
American commtries is given elewhere in this sudy. The
o it are then recakowlated on the hosis of the mew
Lactor prices. b will e mecessary 10 make 4 certain num.
her of ahwstmmemts of the data in order 1o take account
of local comduions. Thus, as regards raw materials, those
proehaced hally may be available in an inconvenient
lorm: their quabty may mot be s high or a5 uniform as
requeed, or thewr sopply may e irregular. In these
comen, audditional comts are incurred hecavee the raw mate
ride must e preaesasd hefore wee, o lrger invemories
must e moimtamed, or becauee the vickls in Hnished
prochuces may he bwer. The raw materials conts will h
wdbumed accordingly. A regardn Labuur conts, these are
derermined me only by wage rates ban e by the pro-
dectiviey of ol indmtrial Labwor. and 2 corresponding
huntment will he nCCMmarY,

The impors prce of compentive predncts
CThe com of prodhction thus arrived ot is compared with
the price of wports. While, as a hest approximtion, the
y et pece will b taken in this study as o datum, i
it b apprepriote, 4 this nage, to go a sep funher
1 el w0 memtum briclly 4 cemain nomber of probecms
invodved in the wee of import prices in determining the
Mimmam ecommic size of plane.

The import price s desermoned, in the fhest instance, by
4 prodtion comts in the older industriakised coumrics.
§ Thin juies the prblesn of the level of costs in those
§ coumries themaeives. In ther words, there is generally

“The comes ubtasmed o the wm of thew theee groups of ex
penditure i hede proviuctnm cons onby, and enhade swich expen
ditures an thome for sabes amd ahvervming or diribution.

"Curves of s kind con be dvawn ysematically for a2 aumilnr
owwbcgdhhwmndnmyhmndamnpm.hmr
on of the comeloon s of the vwaly, that the collection of dat.
o thes type would e of wreat pracocal value for the purpose of

Linvming  smeduneraad Proseces m wnder develuped coumtries.

4 mimmum level of costs corresponding o operating an
inedustry o optimum capacity of ompue. The underlving
Ascumption i that the export industries in the under.
deveboped countries are operating e this optimum. The
discussion of this panicular aspectis, however, bevond
the sope of the presem stinly.

Desermination of minimum cdpacity

When the costs at which . article can he produced in
the area s ditferent plamt capacities, as well as the price
at which # s available as an import, are known, these
data can be used e determine the minimim capacity s
which i can be procduced domestically on o competitive
basis. This capacity will be the one at which bl pro-
duction coms equal the impon prices below this point
bocal production ceases 1o e competitive: with imports
on a price basis. 1 market wudics show that the kocal
market is too small 10 sustain that minimun GIpaity,
108 generally cheaper o use imports to meet Jocal ieeds.
W, on ahe ather hand, market studies reveal thot local
CONSIMIPUION. WarraMs a1 Capacity exceeding the mim-
mum. the establishment of 4 Jocal industry s cconomi-
cally justibed. s 4 ruke, the import price of competitive
produces is higher than the cost of prodwing them g
plant of optimum size in an industrial COuntTY, princi-
pally because of freight charges, which are particularly
high for the schected industrics, as fertilizers il glass
containers are bulky. Thus, the minimum  cconomic
capacity of a plant in an under-developed countey will,
as a rule, be much bower than (e average capacity of the
corresponding plant in . industrial country,

The prodiem of determining capacity in the
case of am expanding murket

In some cases market studies for an industrial product
may show that the volume of possible sales will ex.
pand in the immediate or near future; it must then be
decided how large the producing plant should be. 1f the
size selected is 1o small, not only will the cost of produc-
uon he higher than necessary, but it will not be possible
atter a time 10 satisfy the entire demand. I, on the other
hand, 1o Large a size is swhected, the plant will operae
over a large part of its lilctime at dess than full capacity
and ot uneconomic com, largely hecause full charges for
depreciation and maintenance of cquipment and interest
on capital will comtinue 1o be made against costs even
though the actual sutpan is below capacity.® As will be
secn later, this problem 15 of particular importance in
those industries where it is ditcult, for technological
reasons, 10 increase plint capacity progressively as the
market expands; this would be the case in the manufac-
ture of nitrogenous fertilizers. The way this problem s
deak with in the present sy is 10 determine the size
of plam for which the average cost of production, taken
ower the entire lifetime of the equipment. is at 4 mini-
mum.

“The fabwnre force croployed m 1he plact, as well s abe con-
wmption of sonwe ravw matenab and pover, will alvo probably
be tm farge wr relarion o outpul,




Changes in the technological process and extension
of the life of the equipment

It has been assumed so far that rigidly defined techno-
logical processes used in the industrial countries have
been applied without change. In some cases alternative
processes are available, av Jeast for certain operations, so
that it is possible to seleet a combination of techniques
that will prove to be the most economic under the given
condlitions. In the circumstances, the cost calculated on
the basis of u process currently used in an industrial
country is not « priori the lowest cost possible. Where
wage rates are low, it would he generally advantageous
to modify the process, at least for some operations, in
order to increase its labour content in relation to capital.
Such o pussibility may sometimes be difficult to explore,
since labour-intensive processes are no longer used in the
industrial countries, and consequently no data based on
actual experience would be available for the purpose of
a comparative study. However, information may be ob-
tained on relevant experience in some under-developed
countries where less mechanized processes are in opera-
tion. Systematic investigation of the possibilities of substi-
twting labour for capital in various industrial operations
would undoubtedly be of great value in planning the
industrial development of under-developed countries, par-
ticularly as regards information on the availability of
Jess mechanized techniques of comparable cfficiency.

A related problem that arises in connexion with the
possible variation of the level of capital intensity of the
prodictive equipment, or—to put it in different terms—
of the relative inputs of capital and labour, is one of
the life expectaney of the installed equipment. Such life
expectancy may be regarded as depending on the rawe
of wear and tear of the equipment and also on the rate
at which the equipment becomes obsolete. Wear and
tear and obsolescence are relative concepts and it s
highly probable that, in the light of conditions in the
underdeveloped countries, the applicable rates of wear
and obsolescence might be substantially different from
those obtaining in the industrial countries. Thus, it may

be considered that the rate of wear of equipment could
be reduced by more intensive and extensive maintenance
and repair; in countries with scarce capital resources, such
a policy would be particularly indicated in industries
where capital input is high. As labour accounts tor a
Jarge proportion of maintenance and repair costs, extend-
ing the lifctime of the equipment would be equivalent
to substituting labour for capital. and would thus be a
capital-saving device of considerable importance. Further-
more, because of lower wage rates in under-developed
countries, the expense of a given volume of maintenance
and repairs can be further reduced by using more labour
and fewer spare parts.

Finally, a few remarks might be made at this point
concerning certain aspects of government economic poli-
cies affecting industry which may have a significant and
sometimes direct bearing upon the problem at hand. The
most obvious case is when the government imposes a
customs duty or increases the existing one on the im-
ported product or grants tax concessions or straight sub-
sidies which have the effect of lowering the prices of
domestically produced goods. Clearly, such measures
affect the relative position of import prices and domestic
costs and lower correspondingly the point of minimum
economic capacity. A similar effect will be provided by a
lowering of the country’s exchange rate, assuming that
the change in the value of the currency is not accompan-
ied by an equivalent change in the domestic price and
wage levels.® Of a more indirect bearing are general gov-
ernment policies such as, for instance, those aiming at a
more sparing use of scarce capital resources by promoting
widespread substitution of labour for equipment in indus-
trial operations, The latter case is clearly related to the
problem of change in technology discussed above.

* This study assumes an unchanged domestic price fevel. This
simplification, which facilitates 1he presentation of the material,
entails no major disadvantages from the point of view of the
study itself. It does mean, however, that no account is taken of
the possible distortion of the price and cost mechanism of in-
dividual indusirial emerprises due to inflationary conditions.

OUTLINE OF THE TECHNOLOGY OF THE INDUSTRIES COVERED IN THIS STUDY

Manufacture of mitrogenous fertilizers

HE procEss IN current use in the industrial produc-

tion of nitrogenous fertilizers is based o a large
extent on synthesis of ammonia,” the principal stages of
which are listed below with the technological details
omitted.

() Production of the mixture of hydrogen and mitro-
gen. The production of hyvdrogen from hydrocarbons® is

! Sulphate of ammonia is also a by-product of the manufaciare
of coke and coal gas.

*In Central America, hvdrogen could be obtained from oil
products, either from heavy fuel oil or from reforming gas, if the
ammonia plant were erected in the vicinity of an oil refinery.
Reforming gas, which is mainly composed of hydrogen, is a
by-product of oil retining. Although there is at present no oil
refinery in Central Anerica, it is proposed to build one under
the cconomic integration programme.

10

based upon a reaction between light hydrocarbon and
water vapour at high temperature and pressure, which
results in a mixture of carbonic acid and hydrogen. There
are various processes for carrying out the reaction which
takes place in the presence of a suitable catalyst. One of
the processes currently employed includes the following
operations:

(+) Ina first converter (reformer) about 70 per cent
of the hydrocarbon used as raw material is converted
into hydrogen and carbon monoxide; the latter is an
intermediate product;

(i) In a second converter sufficient air is introduced
to complete the conversion of the raw materials into
hydrogen and carbon monoxide: the gascous mixture

obtained also contains the amount of nitrogen needed |
tor the synthesis;




(#r) In a third apparatus the carbon monoxide s
made to react upon water vapour to form more hvdro-
gen. while the carbon monoxide is transformed  into
carbonic acid,

(£) Purification of the mivture of hvdrogen and nitro-
gen. In order to ensure a high ethciency in the synthesis,
the mixture of hvdrogen and nitrogen must be purified.
During purification, first the carbon dioxide—which can
if necessary be used to produce urea in another section
of the plant—is extracted, and then the small guantitics
of carbon monaxide remaming in the mixture are re-
moved,

(¢) Synthesis. When purified, the Riseous mixture is
fed into the apparatus in which ammonia synthesis is
carried out. The vield of synthesis reaction s of the
order of 20 w0 30 per cent; the resulting gas mixture
contains ammonia, which is separated by cooling, and
the uncambined nitrogen and hvdrogen, which are
then recyeled,

Sulphate of ammonia is obtained by the reaction of
sulphuric acid on ammonia; the product is separated and
granulated later if required. The manufacture of am-
monium nitrate is usually carried out in two sepurate sec-
tions of the plant, in onc of which nitric acid is produced
by oxidation of ammonia, while in the other the ucid
is made to react with a further quantity of ammonia to
produce ammonium nitrate. For use as g fertilizer. it is
generally diluted with inert materials, which resuls in a
product containing 20 ta 21 per cent of nitrogen; it is
granulated to make it less hygroscopic.

For the manufacture of ures, carbon dioxide is made
to react with ammonia under suitable temperature and
pressure. The reaction has ;) relatively low vield and the
production of urea by this process is relatively expensive.
In an alternative process, which permits simultaneous
production of urea and ammonium nitrate, the ammonia
not canverted into urea after one cvcle is used to make
ammonium nitrate,

It should be noted that ammonia itself is generally not
used directly as a fertilizer. Fairly expensive equipment
would be required for transport, storage and spreading.
Recently, however, it has been considered that it may be
advantageous in some cases, even jn under-developed
areas, to use ammonia directly instead of transforming

(itinto one of the standard fentilizers.?
%Mfmu/acturc of glass containers

The essential stages in the manufacture of common glass
: containers are the preparation and mixing of the raw
jmaterials, the moulding and cooling of the bottles, and
ythe packing and storage of the finished goods.

The basic raw materials are sand of a high degree of
purity. sodium carbonate and lime, which must be mixed
Jn the proper proportions. Small quantities of other
fmineral salts are usually added, mainly as colouring
gigents. The mix is placed in furnaces in which high
emperatures of the order of 1,500°C are maintained, The

'A project recently considered in Mexico provides for the

stablishment of an ammonia plant with a capacity of one hun-

Wired tons a day and the organization of distribution facilities to
rmit the direct use of the ammonia as a fertilizer.

TOP. Ammonium  mitrate fertilizer plant near Reykjavik,
Icelund, with u production capacity of 6.0 tous per year

BOTTOM. Glass works in 11'ess UVirginta, United States, with a
production capacity of 25 ton: of glass per 24-howr period

yield of the operation largely depends on the qualny of
the sand used, the proper mixing of the ingredients and
the maintenance of proper temperatures in the furnaces,

The molten glass is transferred to the moulds of the
moulding machines where it is automatically pressed
and blown to form containers of the desired shape and
thickness.'" Various types of moulding machines exist,
and a relatively large number of skilled workers is
needed to design and maintain the moulds. The con-
tainers are then placed in annealing furnaces where they
undergo a controlled cooling process which makes them
shock-resistant by reducing internal stresses.

After leaving the annealing furnaces, the containers
are inspected and packed. n the United Staes, users

1 Semi-automatic moulding and Mowing processes are '.!lso
sometinies, although seldom, used. The alder method of owing
by mouth has been practically abundoned i industrial practice.
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usually require bottles to be delivered in cardboard con-
tainers which are re-used when the bottles are filled. A
large labour force is needed for packing even in fac-
torics where this operation is partly mechanized. The users
also insist that bottles should be carefully inspected before
delivery in order 10 ensure satisfactory machine-filling.

Even if the users are less demanding and are prepared
to accept lower quality standards, it appears that, in
general, botiles which are to be machine-washed and
machine-filled—beer und carbonated beverage buottles,
for example—could meet the required standards only if
produced by automatic moulding machinery.

COST STRUCTURE IN THE TWO INDUSTRIES IN THE UNITED STATES

Ammonium nitrate

Lrslm; INFORMATION PROVIDED Dy it firm with specialized
experience in the consiruction of mnmonia plants,
an estimate wis made of the cost of production of am-
monium nitrate i the United States for a plant of given
capacity, assuming full capacity operation. On the basis
of these data, costs of production were estimated for
differcnt capacities. nsing certain assumprions. As
reasonable simplification, it is assumed thar the com-
ponents of production costs vory with the size ol plant
as follows:

(1) The consumption ol raw materials per 1on ol
fertitizer produced s substamially independem of the
size of plant;

(#) As the process is continuous and highly mechan-
ized, it is assumed that pan ol the labour requirements
is independent of size and 1hat the remainder of this
component varies in praportion to size. In other words,
it as assumed that Libour cast per unit, as o function of
capacity al outpul, consists of a0 variable part which
decreases as the size of plant increases, and of o part
which reniins unchanged. 1tis Turther assumed that the
fixed and the variable parts of the libour costs are in
a 50:50 proportion fur a plant of a4 daily capacity ol
150 tons,

(#1) Costs reluing o capital, which, for the sake of
brevity, will be referred 10 hereafter as capital costs, are
clearly proportional 10 the volume of the required in-
vestment. The Laiter increases with capacity,” although
relatively slowly. On the basis of engineering practice
it is assumcd that the investment required, and thus the
over-ll capital costs, increase propartionally with 1he
0.6th power of the capacity of the plnt. In other words,
capital costs per ton of tinished product are inversely
proportional to the 04th power of capacity.'' The value
of this power will be designated hereafter as capital out-
lay exponent.

The results of the various estimates are given in
table 1, from which it will be secn that, for a capacity
of the order of 150 tons of ammonia a day, capital costs
are the largest component of costs, accounting for 60 per
cent of the total, whereas raw muterials and labour rep-
resent 20 per cent cach. For small capacities of the order

" The imraduction o these somewhat complicated  relation-
ships for the variation of Labour and capinal costs with the size
of plant is necessary because po actuad data are available for
these cost companents for ditferent plam stzes. Clearly, data
from aanal indistry praciice—when available—are  preferable
to those hased on nithemanical relationships which ¢ only e
an inadegquate substitwie. See nable 6, foonote o,
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of hity tons of ammonia a day, tatal costs are signiticantly
higher—by approximately 50 per cem—as a result of the
substantially higher levels of Tabaur and capital costs per
ton produced.
Tuble 1
UNirep STavEs: FATIANTED cost 0 pPRODECTION. OF
ANIMONIUM NUTRATE, BY CAPACITY OF PRODUCING PLANT
{ Dallars per short ton of ammama content,
at 1937 prices)

CAPRYCITY 6 PrLaANT
cshort tons of daldy wipur)

1N
T 1/ TR K TR
Raw munertals and supplies 700270 270 270
|.abour o0 288 234 17.2
Costs relating to capita 174 8.3 75.0 573

Torw 1904 1451 125.0 1013

Nogee: Bassd ninnts on imformation provdad by the MO W, Kellogg
Company. New York, The Tollowing saurees were also consulted;
Barrett: S0 Pl “leonamies of Anmmoma Manufacture from Several
Raw Maternal™s Peoradesm Processimg, The Eluor Corporatiom, Febru-
ary 19S50 B Madand, B ML Caniley, 10 CL Resnolds, “Animonia-S:
Parnial Osidavion wath Xy The O and  €Gus Jornal, 25 Octoher
Fosbe WL T Sharen and TE L, Pliompson, “Ammonia .t LI
Amvnpheres™, Industraa! wnd Enginecing Chemsory, Fobwaary 1952,
“Svihone Ammenia Trom Natarad o Reliners Guases™, Pesredeam Pro-
cessing . September 1956,

*Broken down approsimatcy as folows:

Dollurs
Natural gas: F1LOB culae teet at 8034 per
thowsand cabic Teet
Chenmicals, dectnon and - water
Miwcellincous supplies (hags, ete.)

tapproximatelve 14
7
[}

" Fhe imvestinent reqmieed Tor o plant with a capacity of 150 tons
4 day was estunated at 3% million for the plant itself, plus $4.5 million
tor the preparation of the site, iaccess roads, general services and others.

For an annual output ol SULOD tons, the cnts relating o capital per
ton proclucsd are:

Dollurs
Depreciation (on the basis of 1) per cent per annum) 27
Maintenanee (4 per cent per annum) o 1
Insurance, taxes and  niiscellancons charges (2 per cent per
annnm ) S e L6
Normal revmneration of capital (12 per cent per annum) 32

1t will be noted that the higure for normal remuneration of capital—
tken here at 12 per cent per annum-—is substantially higher than the
current interest rate. The difference is die to such elements as various
charges. profits and tixes,

Glass containers

Factaries producing glass containers, especially the larger |
establishments. normally. manufaciure a wide range of |
products varying in shape, capacity, weight, thickness of

wall and colour. For the sake of simplicity, the following
estimates relate 1o plants producing stundard pattern beer
or carbonated beverage bottles with a1 capacity of twelve
Huid ounces and o weight of 1welve ounces. As noted

i
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carlier, the cupacity of factories manuficturing glass con-
tainers is determined by the number and type of mould-
ing machines installed. The data which it has been pos-
sible to obtain on manufacturing costs for bottles arc
incomplete and derived from various sources; an ar-
tempt has, nevertheless, been made to assess the structure
vt costs per unit of output—in this case a gross of bottles
—for a highly mechanized factory of medium size. The
tallowing assumptions were then made as ta the variation
of the different cost elements with capacity:

() The consumption of raw materials and other in.
puts per ton of tmished product s considered to I
nearly independent of capucity, although the cnsump-
ton of pawer tends to e slghtly higher in small-scale
factaries;

(11) Even in highly mechanized factaries of the type
nsidered, it seems reasonable to assume o linear—but
it proportional—relationship  between  the required
labour Torce, excluding maintendnce staff. and capacity:
in ather words, that labour costs per ton of finished pro-
duct decrease slowly with an increase in size. It will be
assumed that labour requirements are proportional to the
number of moulding machines plus one:

(1) Capital investment outlay inercases approximately
as the 0.75th power of capacity.'? Capital costs per ton of
finished product would be tnversely proportional t the
(1.25th power of the capucity."

Although these figures are only approximations, they
are probably not serivusly in error and have been used
as the basis for table 2, which provides an estimate of
changes in costs as a function of capacity in fictories
manufacturing bottles of a given type. They show that
ina factory with six moulding machines, raw materials

"I ahe case of nitrogenous ferulizers, a lower coeflicieni—ihe
Loth power of capacity—was assumed. For glass containers,
rchatively large proportion of the plant—moulding  machines,
annealing chambers, handling equipment and pant of the build:
ings—varies directly with capucity, whereas the non-specialized
plant—Ffurnaces and water and clectricity supply sysienis—is f
relatively e significance. See wable 6, foatnote a.

“See footnate 1.

account for about two-fifths of the costs, labour and
capital for about three-tenths each. g smyll factory
with anly one moutding machine, costs would e about
40 per cent higher because of Cie increase in the cost
of Labour and capital per unit produced.

Tuble 2
Univep STares: EsTivaren cost Al PRODECTION OF
BEER BUTTLEN, BY CAPAMCITY OF PRODUCING 1) AN
(Dollars per gross, paacked, at 1957 prices )

CAPACITY OF Pl ANT
vaanther of hottle wondding

[N NERY Brachine s
! 2 i ' 12
Raw materials » 2400 240 240 240 2.40
Labour 309 231 193 1IN0 167
Costs relating to capital 302 254 213 193 1

Tovae 831 725 ado 603 5.09

Somree: Based mainly om ainforinanon precaded by the Fadhant Mao-
facturing  Company, Hartford-Fnipiee Company - binvision, tharttord,
Conneeticut. The tollowimg sources wore albo comanliead: Biean ol the
Coensus, dnnnal Surves of Manufactures, 1953 Birean ot FLabour
Statisties, Gluss Containers, Report No, 70, Octoher 1954 Bt rmational
Co-operation Administration.  Plont KRegurenments for Manufucrure of
Glass Comtarmers, July 1155,

“Hhe figures relate o beer bottles of wwelve floid OUINes 1 content
and wwelve ounces in waight, As hinle published infornauon iy avail-
able on the ¢t structure - the rhiss contmner indistry, the fignres
are approswnate and 0 she nature of orders of magnitude,

“Broken down approsunately as Jollows:

Didlaes
Sand, dime, chanicals 1Hhes
Power . . 0.5
Cartony 1.00

“For a factory with siv mouldimg madhines an insestiient ol $5.5
million and an anmial omiput ot 9T0000 wross, packed, were assuned,
Costs relating 0 aipinal were then estimated e follows, yur gross
manutactured:

Diollars
Depreciation (on the basis o 10 PEr Cent per anning ns7
Maintenance (10 per cent per annum ) ns?
Taxes, imsurance, intercst and  miscelan: ons charges (2 pes
CeNt per annum) 0.l
Normal remuneration of capital (12 perocent por animim )
(see last paragraph in footnote A 1o table 0.68

Lerv. Transferring ammonium nitrate from storage spheres to u tank car, in a plunt
in Ca'ifornia, United States. miont. American-made gluss comtainer mowlding machine




Comparison of the cost functions for
the two industries

Companison of the cost estimates Tor the two industries
under consideration shows that, in the case of nitrogen-
ous fertilizers, the unit costs tend o fall more steeply as
plant capadity incrcases than is the case in the glass con-
tainer industry. According o the iigures in table 1, o six-
fold increase n plant capacity in the former industry—
from fifty 10 300 tons of daily output—would result 1n a
decline in costs of between 45 to 30 per cent: a com-
parable increase in capacity in the glass container indus-
try—from two o twelve botde-monlding machines--

would, according to the tigures in table 2, result in a
fall in costs of only slightly over 20 per cemt. This dis-
crepancy is largely due to the fuct that, in the glass con-
tainer industry, the relatively stable cost ciement of raw
materials and supplies accounts for a far greater share of
total costs. Moreover, in the same industry, total labour
requirements tend to follow more closely the increase in
capacity of output than in a chemical process industry
such as the production of fertitizers. This causes the
labour element of costs per unit of output to be relatively
more stable in the former industry than 1n the later,
where it tends to decrease sharply with the increase
n capacity,

COST STRUCTURE IN THE TWO INDUSTRIES IN CENTRAL AMERICA

General remarks

lx Accornance Wit the method described in a preced-
g section, an appraximation of the costs which
would abtain in conntries such as the Central American
republics can be made by estimating the differences in
costs between the Latter countries and the United States
with respect to the three main elements of costs—raw
materials and supplies. Libour and capital.

Most raw materials and supplies will have to be im-
ported. No damestically produced fuel oil or natural gas
is available, Neither are most of the chemicals used in the
production of ammonium nitrate. In the production of
glass containers, glass sand, of which no known deposits
of sufficient purity exist in the region, would have to be
imported. as well as soda ash and other chemicals—for
example, calouring ingredients. Exploration of mineral
resources may in due time result in an improvement of
the situation, but for the time being the estimates will
have to be based on prices of imports, which will be sub-
stantially higher than prices of existing resources in the
United States. Thas, the price of imported heavy fuel oil
in Central America is approximately 2.5 times higher
than the price of the calorie equivalent in natural gas in
the United States.™ In the case of other impored mate-
rials, the price spread will be considerably smaller, some-
where between 30 and 30 per cent above the United
States prices. The cost of domestically produced raw
materials is assumed to be the same or perhaps slightly
higher.'*

In the cost calculations for the manufacture of am-
monium nitrate in the United States, which is based on
the use of natural gas both as 4 source of energy and as a
raw material, the cost of natural gas represents morce
than 50 per cent of total raw matenial costs. In Central
America, natural gas will have to be replaced hv im-

" The price of naral gas at the end of 1957 was $0.34 per
thousand cubic feet, which « equivident to a price of $1.65 per
12-pound bareel of heavy fuel oil. At that time heavy fuel oil

was available in Central Awerica at about $4.00 per barrel ($3.85
on the Pacific coast of El Salvador, $4.35 in Guatemala City).

¥ This also tukes into account the fact mentioned earlier that
poor quality and lack of uniformity of the raw materials of
domesiic origin may be reflected in higher costs of production.
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ported fuel vil, and total raw material costs mav he
esimated to be about twice as high as in the United
States. For the glass container industry raw material casts
will be some 50 per cent higher,

In regard to the labour cost clement, information was
obtained on general labour conditions in the Central
American region by inquirics made to the management
of major factories. While the inquiry covered mostly
such plants as cement works and breweries, it was con-
sidered that relatively “heavy” industries engaging in the
manufacture of nitrogenous fertilizers or glass containers
would probably face similar conditions.

According to the information collected. it is possible
for large plants, provided wages are adequate. to select
and retain a labour force whose skill is comparable to
that of labour in the industrial countries. Thus, main-
tenance of equipment is not an insoluble problem, pro-
vided the management follows a consistent policy of
upgrading and training workers within the plant.

As to wage rates, these appear to be similar in El
Salvador, Costa Rica and Honduras; converted into
United States dollars at the official rate of exchange, the
hourly rates for the following categories of workers and
the monthly rates for engineers are approximately :

Semi-skilled and

unskilled workers .. ... 25 to 30 cemts
Skilled workers 30 to 60 cents
Mechanics 70 cents
Secretaries One dollar

Engineers $300 1o $600 (per month)

In Guatemala, wages for workers in similar categories
appear to be substantially higher, the differences being
of the order of 30 to 30 per cent.

It allowance is made for indirect payments and bene-
fits in kind, it would appear that wage rates for manual
workers in Central America, except Guatemala, are about
onesixth of those in the United States, and salaries of
skilled and clerical workers and of professional staff are
some one-half to one-third of corresponding rates. Tak-
ing into account the relative proportion of unskilled and
clerical workers and professional employces to manual
labour, the average level of remuneration in Central
America (except Guatemala) can be taken as approxi-




Table 3
INDI Es OF COSTS BY MAIN CATEGORIES IN TWO INDE STRIFS
IN CENTRAL AMERKA
(United States costs - - 100)

Fertidizer  Gluss contasmer
COST (OM NENTS industry industry
Raw materials and supplies 200 130
Labour « 32
Capital (all elements) 148 138

mately 23 per ¢ent of the United States level in the case
of the nitrogenous fertilizer industry and 20 jxr cent in
the case of the manufacture of glass containers.

As was mentioned carlier, Libour costs are determined
by both wage rates and productivity, Litde direct infor-
nation s available on the Latter aspect. On the basis of
rclated evidence the productiviey of Libour in 4 Cenral
American country was evaluated at somewhat less than
two-thirds of that in the United States.™

Taking together the ditference in wage rates and in
productivity of Labour, unit labour costs in Central Amer-
wa are of the order of 40 per cent in the fertilizer indus-
try and 32 per cent in the glass container industry of the
corresponding costs in the United States.

As regards capital outlay, the cost of imported cquip-

ment delivered at the site will e between 30 and 40 per
cent higher than in the United States. On the other hand,
according 10 information collected in the region,  the
domestic cost of installing cquipment aind constructing
buildings would be approximately the sime. The over-all
ivestment outlay in fixed capital s abow 2% jxr cent
higher than in the Un'ted States.

The individual clements of costs relating 1o capital
have the following Caracienstics:

The rate of depreciation s tken 0 e the same in
Cemral America as i the United States, on the assumpy-
ton that the lifetime of cqupment .l buildings s
identical. Since the valne of invested capital is estimated
o be 28 per cent higher in Central America than m the
United States, the amsolute cost of depreciation will alse
be 25 per cent higher.

In r(‘g;ll’d o mamtenance costs, Libour costs in Central
America have alreads Sieen estimated at 32 10 40 por cem
and const of imported equipmant ar 130 10 140 per cent of
United States figures. On the basis of the United Mates
practice of allocating eqral amounts for Lbonr spare
parts costs, mantenance costs would appear 10 e S0 1o
W per cent of the United States figures,

The total of the other twao items, miscellineous charges
(taxescinsurance, and so Torth) and vormal remuncration
of capital, is estimuated to be H per ceme higher than in

Table 4
Centrar AMEricA: FATIMATED COST OF PROBUCTION OF
AMMONIUM NITRATE BY CAPACITY OF PRODUCING PLANT
(Unitedd Seates dollars per short ton of aminonia coment.
at 1957 prices)

CAPACITY OF PLANT
tchort tons of dady ontpury

ITEM : -

/U TR T 300

Raw matcrials and supplics 540 540 340 sS40
Labour 4 118 92 py
Costs relating to capital 170.2 1295 1096 811

Torar 2426 1950 1728 1440

Sonrce: Figures derived from aable | by apphving the indices Liven
in table 3.

Note: ‘The daa are approximate amd in the nature of oracrs of
nugnitude.

“In Ecomomic Commission for Latin America, Labour Pro-
ductivity of Cotton Tetile Indmstries in Five Latin American
Countries (Sales No.: 193111G.2), the productivity of labour in
typical plants of the countries concerned was measwred in 1erms
of the excess of physical labour input in these plants over input
in a “andard” plant uwsed as 2 norm. This sudy gives a break-
down of the excess input according ¥ various factors of inefl-
ciency. The data show that the excess labour input in a modern
textile mill attributable to factors other than size of establishment
or type of equipment varied from around 20 per cent i Mexico
to 106 per cent in Chile, with an allcountry average of 6| per
cent of normal labour input. This figure was affected by still
another ineficiency factor—mewness of cquipment—so that it
tended 10 overstate the element of “met” inefhiciency of labour.
This was in turn offset by the fact that the allcountry average
was heavily weighted by data originating from such relatively
wellindustrialized areas as Sio Paulo and Mexico. In the ligin
of what was said above, the figure of a 60 per cent “excess input
of labour"—corresponding 10 a loss in productivity of about 40
Per veni—was comsidered reasonable for Central America.

Tuble §
CENTRAL AMERIC A FSTIMATER COME OF PRODI ¢ VION Of

GLASS CONTAINERS BY CAPACITY OF PRODUCING PLANF
United States dollars per gross, packad at 1957 prices)

CAPACITY OF PLANT
cnumber of barde moudding

ITEM mdchines
! N 4 H N
Raw materials and supphies 16 36 3 del bl
Laboue DY 074 06 038 0,54
Caonts relating to capital 407 343 288 2 219

Torar Ren 777 7010 678 633

Nowrce. Fygures denved  tronn bk
wven in table 3,

Note: The data are approsinnete and n the e ol o of
aunitide,

2obe applung the indaces

the United States in relation to the value of invested
capital, or 75 per cem higher in absolute terms (allow
ing again for the fact that the value of invested capital
is estimated o be 23 per cent higher in Cemral America
than in the United States).

Combining the four cost clements and taking into
account their relative share in total costs (e fortietes
to tables 1 and 2), 1otal costs in absolute terms will ap-
pear as 43 per cem higher in the fertilizer industry and
33 per cemt higher i the glass container industry.?

Table 3 gives a summuary of the indices for the three
main components of costs 1 the Central American i
dustries discussed.

" The dower hgure for the 2lass container industry is due 1a
the higher proportion of maintenunce conls,
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Predaction couts in the glasa container industry, which s more Labour-

Production comts for the two industries considered and
for differem plant sizes are presented in tables 4 and $
and chart 1 (A and B). The dina were cakeulated by ap-
plying the cost indices summarized in table 3 0 the
corresponding items in tables 1 and 2.

A comparison of the figures in tables 4 and 5 with those
in tables 1 and 2 Jeads 10 the following conclusions.

The share of libour costs in otal production costs s
substantially Jower in Central America than in the
United States; hus, because of the substantially lower
wage raes prevaihng in Central American coumtries, the
share of labour in wtal costs i a fertilizer plant with 4
daily production of 150 1ons woukd be only about $ per
cent i Central America as compared with close 10 2
per cent in the United States. In the glass container in-
dustry, for o plam equipped with six inoukd; ng machines,
these figures woukl be 8 10 9 per cent as compared with
chome 10 30 per com.

Total production comts i Central  America compare
much more favourably with those in the United States

Chart 1.1

Promicnion Costs v miee Usives STaTes
ANPAN CaNTiAL AMERicy bon DRErEnENT St2Es OF Puasr

Nt

imtensive than the fertihzer industry. The cost of pro-
duction of glass containers is some 2 per cem higher than
n the United Suntes for a plant of the smallest capacity
(having one moulding machine) and some 11 per cent
higher for a relatively lurge plant (having twelve mould-
ing machines). In the fertihzer industry the com differ-
ential would be within the range of 27 w0 42 per cent,
according 1o mize.

The rise in production costs with the reduction in size
appears 1o be gencrally more attenuated in Central
America than in the United Staes: to pat it in other
terms, in the former area, the size factor appears 10 affect
production costs to a lesser degree. This is mainly due
to the larger share in wtal costs of unit costs of raw
materials and supplies, which have been assumed 10 be
independent of size.

Chart IB

VSER SPATES SOLLASE PR entes
» o
8 3

® 1 2 3 43 67 83 9 WuMN
RUNEEE OF SOTTLEMEVLDING HACHNND

Pables 120 4 amd 8,

DETERMINATION OF MINIMUM SIZE OF PLANT

General considerations

Tm WO EXAnrLes of cost functions presemted above
iHustrate the fact that production costs woubd be rela-
tively high in small production units and tend to be con-
siderably kower for larger-sized plants. On the other hand,
® may be reasonably assimed that the prices of imports
—which are largely determined by prices in the main
peoducer countries and tramsportation costs—will b sub-
stantially independene of their volume."™ As mentioned

TN shghtly bower price may resh from large-scale purchasing
comtracts amd funther cconomies of sale Itamapuortation. This
coudd be 1aken o acount without any major defculey.

16

carlier, the minimum size of plant for competitive domes-
tic production is taken o be that at which dossestic pro-
duction coats equal impont prices. The fuether on
as 10 whether domestic production is economs juni-
hed will depend on the volume and other characteristics
of the domestic market.

There may be compelling reasons for 2 country 1o
embark on domestic prodiction, in cases where the
domestic market does not justify the establishment of a
plant cven of the minimum size, or even where such a
minimum size, in the sense defined above, does mot exist
A all. that s, where the entire cost curve of domenic
output lics above the impont price. Such reasons may be
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rehated 1o a policy of replcing impons with a view 10
¢ making savings in foreign exchange, providing cmploy-
" ment for labour, or other considerations.

Distribution costs will not materially affect the situa-
non when they are substantially the same for both the
¢ domestically produced and imported  product—for in-
e, if the conemplated plant is locited near the main
~port of enury of the imported product. However, in many

caxecs, imports may be distributed over several plices of
cntry following the pattern of the main consuming
centres, which may give them 4 competitive advantage
over domestic production, particularly if it is concen-
mated in one plant, regardless of its bocation, and may
ruse the economic minimum correspondingly.

Morcover, the price of impons to be taken into account
trom the point of view of the private entrepreneur is the
wlling price ot the competitive product on the home
market. which includes import duties. In the appraisal
of the economics of domestic production from the point
of view of the national economy as & whaole, the Latter
dement will obviously have to be Jeft o of account,
Therefore, the “minimum” economic size will be of o
different magnitude depending on whether it is con-
subered from the point of view of the private entrepre-
neur or that of the national economy as a whole.

The following cases might arise in determining the
minimum economic size of plam:

(«) Nssuming that full capacity ouput is absorbed by
the market, the domestic production cost in a plant of
the smallest size technologically possible is lower thai,
the competitive import price. In this case, Jocal produc-

~von will be cconnmically feasible; capacity will depend
on the size of the market.

() The entire cost curve is situated above the com-
petitive import price. In this case, there is no capacity at
which domestic production will be economically feasible

“on a competitive price basis.
- (c) The cost curve intersects the import price line,
- The intersection point will determine the minimum size
“of economic production.
{ In evaluating the market the import data of the coun-
try or region may be taken as a basis for early estimates.
Some adjustments may be required. If imports are diver-
sibed in quality and design, a detatbed estimane will have
o be made of the part of wtal demand that could be
i satished by the range of the comemplated bocal produc-
1 tion. A possible preference for imported products could
he checked through restrictive measures; however, in
considering  such measures, the extent to which they
3 might be harmful to the interests of special consumers
 should be ascertained. It would also be unrealistic to
assume, without further investigation, that the national
or regional market could always be served economically
J (ver its entire geographical range by kacal production,
§ varticularly if the establishment of a single productive
unit is comemplated. The couts of inland transportation
are usually high in under-developed countries. At the
sime time, in many cases—as, for instance, in the Central

§ A\merican area, because of its geographical configuration

g —the imported product can be economically delivered at

o B s

P

@ number of cawveniently chosen pores of cutry, which,
for some kxal markars, may provide o deasive advan
tage to imports in regard 1o transportanon costs. When
this is the case, part of the market s cconomcally inae
cesmible to the domestic producer. This means that for "
reliable murket survey the estimate of 1ol potental de
mand will have to be supplemented Dy an vestiganon
of the geographical distribution of the market,

On the ather hand, certain factors may alicer the prros
pective size of the market in the opposne dircction, by the
case of some products with o high demandd price clas
teity, a larger market could Iw anticipated i domestic
manufactures could be sold at a lower price than impuorts,
The experience of countries winl comparable cconomie
structure. would furmsh a base for clisucity estimares.
In other cases. particularly with regand 10 some hasic
mdustries, the development of 1 source of domestic
supply is i itself o powerful factor in promonng ocal
demand. Finally, the possibility of exports might e en
visaged. This source of demand should nor be overests
mated, however, in view of the fact thar unles the o\
ported product could benetit from preferental treatmem
ininternational trade, it would have to withsiind com
petition in international trade from highly industrialized
countries; these woukd generally be in a heter position s
regards costs il possibly, alwo the qulity of the produa,

Chart 2

DereamiNaTIoN 0F MiNivi s Sazs
OF PLant anp oF Rancs oF Oerimem Sizs

(Ammonium Nitrate Indasiry)

Somrce: Table 4 and (ex1.
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Minimum plant size in the two industries reviewed

The forcgoing considerations will now be applied, for
purposes of ilustration, o the two industries under re-
view. Tabkes 4 .and 3 show, for cach of them. the produ -
ton costs for plamts of various sizes in Cemral America.
Competitive import prices in this area will be estimated
at US $20000 per ton of ammonia equivalem for nitro-
genous fertilizers and US $9.00 per gross of beer botdes.
le will be assumed that these prices will apply o am
volume of imports and will remain constam throughow
the litctime of the plant: furthermore, that the distriby-
tion costs are the same for the domestically produced 1
imported products,

In chart 2 the cost curve for akernative plamt capacitics

" These prices are shghtly dower than those w hich prevaded m
bite 1487,

SELECTION OF OPTIMUM SIZE OF PLANT

()\u: Tk conenrsion has been reached that the estab.

lishmant of o plam iy economically  feasible, the
problen arises of selecting the optimum cap.acity of such
a plant.

This problem has two aspects, ome in space and one in
nme. The first rekaes 1o the evaluation of the existing
market to he supplied by the plant; the sccond relaes o
the growth of the market in the course of time. The first
is essetially o problem in plant kxation which can be
dealt with adequately only it sufficient information is
available on such fctors as bocation of raw materials,
availabilities of Labour and power, geographical distribu-

Bugging urca for shipmems in a Cdiformia facrory

IN

in the fertiizer indwatry imersects the import price b
wa poant which establishes the  muimimmam econmi.
size for that indwetry at 2 daly production capacity nf
cighty-tive tne.™ b will he mted that thes prim wil
move 1o the right enher if production costs rise or the
import price falls,

I will be assumcd that the presemt fertilizer market in
Cemtral Amera could absorb 100 10ms per day. wnder
which circummtances economic production is feasible. The
next sep s o determine the optimum capacity 10 e
installed. taking imo account mot only the presemt marke:
bue also its anticipated growth,

" Inabe case of beer bonles, the comperitis e woport price (U8
$0.00 per gross) w higher than the production cost (LS .60
per ton) moa plant with one moukbing weit, the minimwen;

W Do N g A+

capacity techmologically possible. This would faf weder categary

(oy above: that s, a plm of the smallea capacy could be
operaled on an ecomomc cost bass.,

UNDER CONDITIONS OF GROWING DEMAND

tion of the consumption centres, transpoetation costs, and
the like. Tt is mot intended here 10 analyse this anpect.
which requires a separate study hased on imbormation
from the held.

For the present it is imended 0 deal only with the
sweond aspect—whether and 10 whit extent megiv
be profable 10 select the capacity of the proposed plam
At a level above the present requirements, in PN
of the growth of the marker. The problem of selecting
optimum plamt capacity resides in the fact that while
a farger plant woulkd operate helow capucity in the initial
period, once the market has grown 10 the sise which
warrams full capacity operation, the larger size would
provide better economics of scale and permet operation
A dower cost. I the selected size is mot large emough,
this would reduce the future bemefis 10 he derived from
cconomies of scale: if it is wn large, the plam would
operate - full capacity only wwards the end of s lie.
ume. and the cconomies of scale wowld net e fully offat
by the losses in operating costs due 10 e Capucity.

As sted above, if the he expectancy of the equip
ment and the rate of growth of the market are known in
advance, it is possible 10 cakwlate the OPTIAUM Capucity.
which is such that 1tal costs over the béetime of the
CQUIpmEnt are ot 4 minimum. The PN capacity
will in il c.aes he imtermediate hetween that cor

I 10 the market demand  the time when the plant i |

constructed and that corresponding 1o the ive de
mand 2t that time when the cquipment will have 1o be
replaced. The problem of optimem capacity i of les

of the plant is possible a5 the market KrOws—acsuming
that adequate provision is
time when the fac'orv is buik—because of the “fatnens”
of the corresponding cost-siae curve, of, 0 put it differ
ently, hecause of comstant rerurne to scale.
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: Tabie 8
i EPTIMUM PERES AND SPTIMG M WE IN RELATHON
: THE CAPITAL OUTLAY ENPININT
(Rave of growth of market demomd 19 per cem
per year, hictme of equepment  ten yoars)

INBRYX
OPTIME M wiit)
{presemt mow et

HPTIMUM PERIGS O
ANTICIPATED MARKET

Lidue ot
iprtd ombuy

ceponent’ GROWTH IN YEARS demund W)
"2 84 2289
0.4 (%] v 4
Hh 48 TR
(x| 2.2 1233

“honvghe be weebsl 10 iiuserate vhe relattonehep  botween varwous
caprtal  owttey  cxpoments  and e correspomding  valwes of  capstal
owtlay amed capread cose per wmst of proshuceon, a0 koMow.

Vaiue of capaeal omelgr cxponene "2 o4 iLh 8}

Indey of requered  capsal owtlay dor a2

Pl o demrbe sz (capral owday for

hasic wime =) ) s 132 182 174
Imlex of conts reluted 10 copral per waie

o prodecion moa plant double  wae

feost bor plame of hesk wze==108) AL} hh “6 w7

As 10 the method of calulation, the P P iy
will e descrmined by deriving st the mocolivd ETLI
mum perinl—the number of vers of morket arowth

. from the hegiamng of the plant’s aperaien—whch cor
respincs 1o oprimem capacity. Once thie i perwed s
known, the capacity el i derermned by waeny the
curve of market growth,

' Colcnlation of the sptimam peried
k can he 2osumed thae diatribution conts are et 1nvedved
Do calculating the optimam period, a0 thear drpend upen
i the geographical conhguration of the commtry and bewa-
%!un facrors periaming 16 the marker. As v preshucton
Pooma, W was memtuned carkier tha the requirements of
raw maserisle and supplies are ssoumed 1 he indepen-
- dent of capacuy: kiwmer comts per wit of productwmn rend
10 decreane wih brger plam sizes. b, a8 thewr 1ol
[ share 1 comts 1 relatively samall, their voriatiom will b
meglected bow the purjume of thie coboulation. The only
cont compunent that hae 1o be taken o accmt there-
fore relares 1o capitad. The “pRimum capaity has heen de-
ted 20 the one for which cunts relating w capital will be
S.nam-mnhliahdlhm. cakoula-
tom of the correapnding cptimum pered Krven in the
sppundin,

Chart 3 gives the curves of variation +f the Pty
pered, 1 the senee defined shove, for diferent rave:
gwbd&mﬂualmﬂdhcq&dwh ox-
oo T\tlanuimhncmndcuﬁu'mcm
moxim wirh the diocwsssnn of the variatom of coats rebat-
g 1o capatal investment a0 2 function of capaciy. It was
mentioned that capstal investsmem mutley pemerally vares
Propurtinasely s 2 cenan fracinnal praver of Capacity,
The captal oulay expnoent 1 the noomerscal v of
that power, wivich 1 designased s the mathematicad cal-
cation by @: 0 wae Jdew serm e the carker diacunssn

—

that wat coms reliting 1o caprtal vy in inverse propos
Ton to the (1—)" power of Cipaony

The chart shows tha rhe optimmam peried s lomger
tor hwer volwes of the Copial onthay exponent, and
Ve versa ! Meoreover, 1 oimbicres that the Ot U
e varws ondy shghely dor diifferem raees of growth
o the market (the curves shbt only shghtiv wpwaed bor
hrgher rates of grewih ).

The dita represemed in chint 5 are shown 1n tae 6

Appiscatron 1 1he cose of the fersdrzer indmstry

I wan novomed carber that the presem market ko fer
Uhaers w Comtral Amerce could dhmorb onc handved
toms of amememeum werate per day. b will fursher e
oswomed that the market will yrow o on annad Tase of
1 per cemt during the hictime of the cqupmcnt. whech
1 tahen 1o be ten vears. This meons tha o the enpera-
ton of the etime of the plant the market demand will
have incressed by sme W per com 1o dighuly hebw

" See page 1.

“The hagn of s reswlt can he wim by comschermg the ex
reme cams. A capiel oweley expomemt Chme 1o ome windkd mean
*hut west cons (at Pl Capucity operatem) wowkd v proci oMy
indlependent of capecnty: w ovher drnm, there wokd be hardty
any ecomumies of wale. Than, there would be mo swomve m ek
g 4 phant of 2 larger swse than the ome w arramted by the provent
market (thin would asdy resslt 10 lovecs due N lle CUPRCRY Y
the mtvel veurs). Comverselv, 4 capotal caebuy cxponent Chme wo
vere wowkd mdicte a very wrong eflect of woe WPOR Wt comt
(at full Capuciey). wnder the cwcemetames, the (P o -
#Y wowld come very chime 1o the terrnal wre of the miarhet.

Chwrt 1
Inrramnarim or Oevenm v Pyans Sezn 1 ween
Conarrens o5 Gaowine, [umave

D ¢ VLN 0 SIEAND G VRN ¢ W
———
» » ”» L =

(Y] [ 7] [ L 0

—
et OF & GAFWEL SURSY SRRURENN &

" Tornal ammual coate melonmg Mo Caprtal arc oropeortiomad o
sl ok @th pow rood Cap e

Note For method of Caloalatsom. e i s

capttal e
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View of 4 lurge ummonts plunt in € aitwima

200 tomw per day. The cpmad osthay exprnent was 1 iken
o he cquad w0 H6.

Chart 3 gives for these dina an opimem peresd of
43 vears. The same chor imddicates thae, by the coed of
that permad, morket demoned will Rove imcoesmed bn 333
Per cent o 1333 1ome pur dey, whieh represcies the cor
repombing gt wem Capaciy.

In chart 2. the procductin com por won Corresp mebng
b that copacity i shown 1o be US $17200 per e of
amemonia coment (poimt 7 oon char). The Luter Ague
correspumedn, hewever, 1 hull Copacny opesation, wivch

will et b reaciwdd hrfore 49 vears o e e sverage
preabmtem cont over vhe cnewe hievome will b corve
yoondhagh bgher 2 LS SI%.0 prr wn (pomt P om
hom). b will e mred e thes com e will hebo thae
whech would ohtn e o plomt of cnr hondved rens
Copan iy (o tull Copacty wtihzenn ). tha w US SP8
per wm (peemt P oon ohart) Thea lasstraees the sdvon
togr, m the G oof 1 growing marker. of wheormg
oy korger tham that orrequmnbing 10 the  1neal
morket demnd.

howill e cbmerved that the problem of how the ewess
of market dumamd over i inedied opemem oty
will e sished mothe L part of the pored han heen
ket open. Ay ome wduton, e cveess demaned coubd he
covered by wmports wisedl the exprration of the Mot of
the plamt. N plomt of a4 wew optimem wae coudd then e
e ondeabed. Corveymmmebing 1o the tull market demand o
thot v, kg e accoune 1y urther growth. An
aermative, portaris 1 cmes where there ase srong
recmmn t avord rogwrer—which comld by of subvatanesal
momeweh  woukl ot b, heiose the coprrastmn o
the bbdetrm of the st plam, « woond ome of o CHRY
corvenprmding o the encen” demand ondy. This weld
reduce accordingly the market avididle w0 the seccesane
plome 0 the e when the i plamt wondd have 1
e remwed: such o wdwtien mighe resuh in freeming the
cont of dimmentic producten 4 v undovenradde level ond
gt prevent the country i vobing advamage of the
conmeber.dble ecomemes of wobe which 2 plam of lorge
capacny wonld provide. Thes problem o parti wlardy
wure o dustrwes wirh o weng effect of suse on enate,
Toking e acommt these factrs, t wosld be adviosds,
N CEPvaen Cocumatamen, w0 slect the Capucity of dhe new
plom  duwe the optomum bevel, n the wiee drivned
carbiwr,

CHANGE IN TECHNOLOGY AND EXTENSION OF LIFETIMG OF FQUIPMENT

Chonge 1 e buoley)

1’»‘ CMAULATIONS Wbt 1 the SecHon om comt WP
ture i the 1wo ndumteres in Comrod  Aamcn
vooueme thist techomdigy 1 the some in that aoes a1 1
Unted Statcs amad. in porticudar. thin the  quomein.nive
comprstion of the mun prodeceion fackors —Lidwasr ind
copmal—in the provem (e fackenr ) remmms the
same. " This ansumptuon of wminged wcbabyy wil
mow b reloned. Jn o nuswber of Coms Bernaive sech
medogical preweses ave avaddable wiieh wvodve didlerem
rebative sy of copital amd babmar. Moreower, 1n
alomnt any prodution prsess there i wome fevbebi
e thit reapreat.

In the evomommally adv.imed coumries the factor
i industrial pronesers o dhomted 1o the pelative Coms of
Coptal and Libomr. b miv b surmvised that. 1 ol
srvchyed commeries wih o difesemt fawe com 1o,
Wamimum comt factor mix will requior 4 corsespmnding

PGreaer requorenmenss of hivaw mav e due. however. (o

Vower Lubvr prochecn vy m the loes-duvohged arcs.

»

st mt of  prechoctnm preesaes.’ ba e of the
poeddem wnekr commderaem, o honge » sechmdegy
resliong 1 o reltively lirger g of the lese comthy
bbmsmsr fator amdd o corvespmdbing reduction of u’-d
recpueermmenes will tomel 1o hiwer the maemimum Capny
et

o the Unied Sees, the smnual conts cor weebing
oan mvestment of SN 1 the 1we u“n?:o con-
wibired in thie artich were esimted a8 beslbvson

Fertibizor indnitry  Gduse- ( omtuimes

oty

- Pl i
Depoes | weom o o Y
Marmtenunce, waerance. ot 6,000 12 009
Remuneration w  apuad 1209 12,009
Torw., 20000 .0

* Commpure e semis, “Capual nsenmsy o ndhoeery i Undor-

develnged Commtrien”. Chusive of T, m  bndhestrinl
F\n—. ad Vagral Iusemety m Meavy pnsering Can-
:::er- W Betichn an  Industibeaonn Produchoiny.
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The average annsal wage of 2 worker —correspomding

g 0 W ety b weeks 2t an herby raee of $2.30, indhud-
{ o wial secwrny and ather relased payments—is $3.000,

has, the rnewad comt of emplayment of one worker 18
qavalent w0 an mmwal cont of iInvexment I equip-

nemt etween ;:— x SHOEN0  $14.000 and :.": X
g S15.0H0. bn ather words, whenever s pos-
e 10 rephace ome worker by equipment —the annual
ot of which s less than $IN000 (1n the feruhzer n
Justry) or SIS0 (1 the ylass comtainer indumery ) —
here woa met um In production coses,

It this clowlation 1s apphied 10 Cemral Amenca, using
the comt dara m table 3 the corresponding equivalents
tor the twe imdwstres are $15.000 \'::: $3.000 .und
$15.000 x :—: $3.990 respectively.

Ay an example of subwotwtion of Libour tor cqunp
mem in the case of the gl comarmer industry, various
kevels of mechamization are possible in 2 number of
ancillary operaions swch as wnlnading, conveying and
mixing raw maseridds and handling tinished prodacs.
Sccordimg 10 the fragmemtary indormation obtained, i
would appear thae, especially in small factones, there are
posshehtien of saving on cquipment by substituting
Lok a0 the rave of $10,000 of equipment 10 one worker
In the Unived Seaves, such submicwmtion would not be just
ned. sace the employment of an addiiona] worker adds
o mwch 10 comts ae the wee of $15.000 worth of equap-

- memt. o wouldd, however, be justiftied in Comral America

where the same addtional employment is cquivalent 1n

* terma of conts o the wee of equapment worth only $3.%0.

b mugin b meemioned 1 this commexion that the prob-
bem of the mumt economec wtilization of capital resemrces
i weeder devolged countries could be approached in o
mere bumc way theough redesign of the procesees and
cqupment s 26 10 adapt them 16 the endiwments in re
wowrces of these areas (swch as avadabmbity of capual and

- kilied babwr ).

The teemad in the design of sandard indumrial eyanp-

| ment hue heen influrnced in the advanced coumries by

the secwlor increase im capucity in the magorny of ther

industries and in the demand for Libour SIVIRE Processes
and equipment. Rescarch in development ot cquipment
which would otfer equally high performance for small-
capacty operation and for a relativey greater use ol
Labourr has been generally ieglected. T might e expectedd,
however, that systematic rescarch in that dircenion
through co-operation of research mstitites and producers
of cquipment in both the econoncally dvanced ol
the under-developed countries woukl e of subwtantal
beneht to the Latter. particularly 10 those at the carher
stages of industrial development. A related area of re-
search is the development of basic muli purpose cgnip

View of an ammenia plant in (anadu

ment which can be applied v proces based industries;
this, again, would require o reorientition of the present
trend in design research, which ims st more and more

specialized cquipment,

Mere intensive maintemunce and repuir

The lifetime of a given prece of cquipment is it neces-
sarily a fixed magmitude ba can be made 10 vary within
certain limits. Extension of the hietime of equipment
would cause annual charges for interest and depreciation
to decrease: at the same time, it would be likely to result
in progressively higher costs of maintenance and repair
as the equipment grew older. Taking into accoumt the
variabon tn opposite directions of these components,
there is some optimum value of lifetime which, us 3
hrst approximation, corresponds 10 a minimum  todal
cost over the years of use ™

The components of interest and depreciation are, other
things heing equal, proportional o the cost of the equip-
meint, which in normally higher in under-developed coun-
trics; moreover, the Jevel of mterest rates is generally

* A more claborate cakulation would have 10 ke into account
ale such factors as ohsolescence and produchion losses as a con
sequence of more frequemt break downs,

Ammoma plont u Porse Empededie, Sicily
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Table 7

COMPARATIVE COST DATA ON DEPRECIATION AND MAINTENANCE FOR A NITROGENOUS
FERTILIZER PLANT WITH AN ALTERNATIVE LIFETIME OF TEN OR FIFTEEN YEARS

(Thousands of US dollars per one million dollars of investment in the United States)

CENTRAL AMERICA

Same techniques in

Greater relative

UNITED mainienance and use of labour in

STATES repairs as in the maintenance and

ITEM United States repairs o

Ten Fifteen Ten Fifteen Ten Fifreen

vears vears vears vears years years

T T T ~(I~)- (2) (3) (€)) (5) i6)
Depreciation 100 67 135 9% 135 %
Maintenance and repairs: 400 80 35 70 29 S8
Labour RO 20 40 8 16 14.5 29
Spare parts : 200 40 27 54 14.5 29
Tora 140 147 170 160 164 148

* See table 1.

* According (o the current practice in the United States. the costs of maintenance and repairs are divided about equally

between labour and spare parts,

above that prevailing in industrial countries. On the
other hand, maintenance and repairs are made up to a
very large extent of labour, which is generally available
at a lower cost in the former countries. On balance, these
factors appear to favour a policy of extending the life-
time of the fixed capital.

Such a policy is justified of course only if the equip-
ment whose life is being extended is not likely to become
techuically unusable because of obsolescence. It is a com-
mon industrial prictice—when a new technical process
is developed, or when an old process is improved, or
when there is a change in taste which calls for 1 radically
different design of the product—to replace the equipment
installed even before it is physically worn out. It is truc
that in the highly industrialized countries, an important
factor in obsolescence is the increase i Wige rates,
which constitutes an incentive to introduce more eco-
nomic equipment and processes with lower labour cop-
tent. The pressure of obsolescence due to this factor,
however, is less likely 1o be felt in under-developed coun-
tries. ™

A comprehensive discussion of the problem of prac-
tical evaluation of the optimum lifetime of equipment
would deserve in itself o special study. At this point only
a few remarks will be made concerning the factors
involved.

The optimum lifetime is basically  determined by
() the required physical volume of maintenance and
repairs and its variation with the age of the equipment

® Under ceriain circumstances, it may be advantageous for
under-developed countries to acquire equipment which, although
capable of producing goods of satisfactory  quality, is in the
process of heing replaced in the industrial countries by equipinent
which permits greater economy in the use of manpower, or is
being abandoned because of a radical change in the type of prod-
uct demanded by consumers. Such equipment could generally b
obtained on advantageous terms. However, other factors may e
involved in industrial obsolescence, so that the problem of use
of obsolete cquipment by under-developed countries should be
approached with careful discrimination,

22

and () the cost of maintenance in relation to the cost
of the equipment. The first of these elements generally
varies from industry to industry but is materially the
same for both developed and under-developed countries.
The second element, on the other hand, may differ sub-
stantially from country to country, according to the
relative prices of labour and capital, and it is this differ-
ence that would warrant an extension of the lifetime of
industrial  equipment in under-developed  countries
through o greater input of libour-intensive maintenance
and repair. Further possibilities to be considered in this
connexion are substituting Libour for spare parts in
maintenance and repairs and the domestic production of
spare parts to replace imports, which would further in-
crease the labour content of the capital in use and reduce
costs accordingly. Apart from these advantages and re-
lated savings in foreign exchange, this would provide
under-developed countries with 4 training ground for
the development of mechanical skills in which these
countries are generally deficient and might create, in

some cases, the nucleus of 3 domestic machine-building
industry,

e e

s fit e e e

To give an example, the extension of the lifetime of
plant from ten to fifteen years will be considered in the

case of the fertilizer industry.?” Tt will be assumed that
such an extension could be achieved by a lurger volume
of maintenance and repairs, 3o that the average yearly
costs on that account would be doubled. For an invest-

ment of US $1,000,000, the annual costs of depreciation |
and muintenance in the United States, based on indus- ;

trial practice in that country,
time of ten years, are shown in column (1) of table 7.
Extension of the lifetime to fiftcen years would result
in higher costs, as shown in column (2) of the tablk.
Such an extension would not be cconomical under the
cost conditions prevailing in the Unjted States.

K The .pcr-'md of fifteen years was chosen arbitrarily for pur-
poses of illustration. Whether it actually represents the optimum
lifetime would be determined by the procedure indicated eaclier.

assuming a normal life-




For the Central American area, the costs of imported

i cquipment (including sparc parts) and of labour were
estimated carlier at 135 per cent and 40 per cent, re-
{ spectively, of the corresponding costs in the United States.
' Conversion of the figures in columns (1) and (2), using
ihese cocthcients, is made in columns (3) and (4). The
g tigures show that in Central America extension of the
: lifetime  would result—assuming that the sume tech-
¢ nigues of maintenance are used—in savings of the order
L of 6 per cent of the total, and would thus be justified.
"1t was indicated earlier that it would generally be to
; the advantage of under-developed countries to carry out
« maintemance and repairs with a rcltively greater input
ot labour than of spare parts. It is assumed that such a
{ substitution is possible and that labour input may be
“ncreased in the same ratio in which the use of spare
parts is reduced. The duta are recalculated accordingly
m columns (5) and (6) of table 7. The figures show
“that a saving of 17 per cent could be obtained on muin-
temance and repair costs hy the use of more lubour-
mtensive techniques; through extension of the lifetime

to hfteen years, the saving in total costs could reach 10
per cent. Under these conditions, extension of the life.
time from ten to fftcen vears would be even more
advantageous,

A systematic approach to the study of the problems
described above would require the collection and analysis
of & mass of duta—bhased upon industrial practice—relat -
ing to the physical requirements of maintenance and
repair as a function of the age of equipment in various
industrics, including requirements in- man-hours  of
labour and in spare parts, possibilitics of changing the
ratio between the two, and pertinent cost data. Such
task is admittedly of a vast scope and. in order to be
carried out effectively, would require a concerted effort
on the part of government or private technical rescarch
organizations, academic institutions and industry asso-
ciations, both in developed and under-developed coun-
tries. It is beiieved, however, that the importance of the
problem is of a sufficient magnitude 10 justify the input
of the necessary resources.

4 CONCLUSIONS

¢ the technical and cost problems of industry and to design
i production facilities, and that of economists and admin-
- istrators, whose functions are o elaborate programmes
and evaluate industrial projects from 4 more general
cconomic standpoint and devise appropriate cconomic
i policies and measures.
On the basis of technological data relating o two
§ particular industrics in the operational conditions gen-
terally obtaining in developed countries, it was sought
to hring out some of the economic problems involved
in the estahlishment of these industries in an under-
+ industrialized area and to see to what extent the method
gcmplnycd could he generalized with respect to other
g industries,

Although the duta nsed are only indicative of orders of
magnitude and the conclusions reached only tentative, it
{ would secm that the method of approach suggested in
this article could be used to study similar problems aris-
§ g in other areas. Estimates of investment outlays and
§ costs and comparison with the prices at which the prod-
ucts could he imported and with the scale of the market
to be served can offer useful guidance both to industrial-
ists and the public authorities in assessing the possibility
and the scile of investment in a given industry,
This suggests that it might be of considerable practical
value to undertake systematic case studies of this kind in
4 certain number of other industries, sclected either be-
ciuse they are especially important to the development of
the less developed areas or because they correspond to the
particular needs of given regions. Such studies would
j certainly show that some industries—especially those
which could make more intensive use of the relatively
cheap labour resources—could be established in com-
paratively favourable conditions and would deserve spe-

; I\ THIS STUDY an attempt was made o synthesize the
point of view of engincers, whose role is 1o analyse

cial attention. Thus, it would appear, on the hasis of the
present study, that a glass container industry in Central
America would be in a good position in this respect.

In this context it would be useful—although the work
involved would be considerable—if rescarch centres at
universities or technological institutes made an effor to
assemhle a systematic and coherent documentation on 1he
cost structure in an industrial country, for instance 1he
United States, of a large number of industrial products
and on the variation of costs in relation to, for example,
the size of the producing plant, taking into account all
the factors which influence 1hat relation. It would 1hen
be possible to determine, if only approximately, the
minimum size of plant in which the manufacture of such
products could be envisaged at given levels of costs of
raw mutcrials, wages and equipment. The provisional
data given in this article would scem to show that in
under-developed arcas the minimum size may often he
less than the averuge size of plants in the older indus-
trialized countries.

Moreover, it might be of considerahle importance for
the possibilities of industrial development in under-
industrialized areas if producers of the cquipment cur-
rently demanded in those areas would orientate their
research towards designing types of cquipment for
optimumn performance at capacities lower than are nor-
mal in the highly developed countries. By thus reducing
the minimum size at which industries could be cco-
nomically established and operated under conditions of
generally limited domestic markets, the process of indus-
trialization in its earlier stages would be gremly fucili-
tated.

The same set of data referred to above would also
provide a systematic basis for the evaluation of the opti-
mum size of plant to be established, taking into account
the given market characteristics as regards size, geo-
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graphical distribution and anticipated  growth. This
article attempted to outline a method which might be
used for such evaluation,

The need 10 maximize employment opportunities and
to use the aviilahle capital as sparingly as possible is
frequently a major preoccupation of the governments
engaged in planning or programming economic develop-
ment. This implies that consideration should he given to
adapting the relative use of Labour and capital in indus-
try to the endowment in these factors. An attempt was
made in this study to show that a lower level of inechani-
zation than is customary in the industrial countrics,
besides  generally corresponding to considerations of
nation:al cconomic policy, would permit a reduction of
costs and thus commend itself also to the point of vicw
of the private entreprencur, The problem of the size of
industrial plant is thus related to that of capital inten-
sity inasmuch as it involves consideration of the possible
advantages of replacing some equipment by manpower—
that is, of substituting technological processes of a lower
level of mechanization for more capital-intensive oncs.
It was noted that some ancillary stages in the production
process (for instance, handling of materials) permit such
substitution without in any way affecting the efficicncy
of the process or the quality of the product. Much more
important possihilities of substitution may emerge from
appropriate studies of the hasic production processes

themselves. If carried owt by producers of equipment,
this would require a certain reorientation of their present
research in design; in fact, in many cases it would run
contrary to the present tendency in design research,
which aims largely at economy in the use of labour. It
was mentioned that the research might be carried out
advantageously by public and private technological re-
scarch institutes, hoth in the developed and under-de-
veloped countries.

Similarly, it was mentioned that the life expectancy of
equipment may be varied within fairly broad limits.
Longer life means increased maintenance and reptirs,
and as these are relatively labour-consuming activities. it
was suggested that in under-developed countries it would
be cconomicully desirable 1o prolong the life of equip-
ment bevond the stage considered normal in the indus.
trial countrics. An extension of the lifetime of equip-
ment through greater maintenance and repairs could lead
to considerable savings in capital and affect accordingly
the relative shares of capital and labour inputs in favour ?
ot the latter factor. It appears advisable. also in this area, 2
to undertake an investigation of a wide scope covering
the real cost of maintenance and repairs in relation to,
the age of the equipment, including the frequency and
duration of break-downs for different industries, and
the further possibilities of substituting labour for use of
spare parts in repair and maintenance.

4

APPENDIX

Determination of optimum plant size wnder condi-
tions of growing demand

A: Discussen 1N the preceding pages, the optimum plant size

is considered to be the size for which average unit costs
relating to capital taken over the lifetime of the equipmeny are
at & minimum. These average unit costs are given by a quotient
of which the numerator is cqual to total capital costs C and
the denominator to total output P over the lifetime of the
equipment. The minimum condition is thus:

% = minimum ¢))

Let: N be the lifetime of the cquipment in years, and
# the period corresponding to optimum size which was
designated carlicr as “"optimum'* period.

Let further;

di'dufco (2)
(i=1,2,3...D

be the function which cxpresses the prospective demand afer

# years in relation to initial Cor present) demand d,.
The valuc of C will be proportional to the investment outlay

at capacity 4, corresponding to optimum period », or:
C=k {d, f(n)|* ®

« being the capital outlay cxponent, as defined carlier, and
k a constant,

The valuc of P is the cumulative output over N vears,
assuming that annual outputs in the first » years will grow with
markce demand until full (optimum) capacity is reached, after
which output remains unchanged at the lateer level, Thus:

P=d, |0 S+f(l\+f(23+'—~+fsn; D+(N—n4-0.5fn)} '( Y
=d, 4
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where A is the value of the expression between the brackets.
Substitution of (3) and (4) in (D) gives:
C _ k{dof(n)}e
P eaals ®

C
The minimum of the quotient p €an be determined by caku-
lating the minimum of the right-hand part of expeession ()

which is a function in ». The value of # corresponding to that
minimum is the “optimum period ",

K, 4, and a being constants, the minimum of;
kidf(n)}®

L

corresponds to the minimum of:

f(n)}e

A

. f(m)j=
The minimum of { k:/—'— will be determined in the two par-

ticular cases below:

1. The growth of demand is ar a compourk! annual rate r.
If onc takes R=14-r,

{f(n)}*=Roa (6
and
A-0.S-y’-R+R’+——+l"‘+(N-—n+O. SR"=
R+1
=05 Riri (R°— l)+(N-—n) R" €))

! The value of 1 (i) relates to the end of the i year which is
considered a3 the midpoint of the period: (i-o.s{to (i+0.9).




THis ArRTICLE AND the excerpt from a United Nations report which
follows it treat two important scts of problems affecting the derelop-
ment of small industries in Japan.

The article by Mr. Ando deals with the small industry scctor in
relation to large enterprises in lapan. particularly with” a subcon.
tracting relationship—peculdiar 10 Japan—achich has cvolved  be-
tween an important segment of the small industry sector and large
concerns and which comstitutes a form of integration of the opera-
tions of the two groups of enterprises.

Myr. Ando mentions that the Japanese experience has aronsed some
interest in South East Asia and suggests that its study might be of
benefit to other under-developed areas. In this connexion, it has been
thought useful to reproduce, following Mr. Ando’s article, the con.
clusions and recommendations of a group of experts bused on a recent
survey of cottage and small-scale industrics in fapan. These recom-
mendations, which were prepared for consideration by Govern-
ments of countries in Asia and the Far East, relate to the organiza-
tion and operation of such industrics. It will be found that the topics
dealt with in Mr. Ando’s article and in the experts’ report are in
many respects complementary.

Interrelations Between Large and

Small Industrial Enterprises in Japan

BY TOYOROKU ANDO

MR. ANDO, President, Onoda
Cement Company, Tokyo, is a
lapanese industrialist swho partic.
pated in the mecting of the Panel
of Experts in Industrial Manage-
ment in Under-developed Coun-
tries Aeld at United Nations
Headquarters in the autumn of
1957. His article is 4 revised ver-
sion of a paper which he 1ub.
mitted 10 the Panel,

Workers assembling  dials
" & wetch and dock fac-
tory in Japan
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. : . R
The minimum of the quoticnt -4~ Will correspond o the

value of w for which:

d R4 R

dn A "dn TRY =0 ®
0.5 g7 (R"=12+{N—n>R"
or:
1 2Rl Y 1o,
Roo "Ryl ilog RTTT N

©)

Ir can he ‘prm'cdf that for modcerate growth rates  for which
the value of R will not greatly exceed 1 the value ot

R—1 1
R+1 *log.R

) | - .
is cluse to 5 Fquation (9 thus bccomes:

1 1—v R=1._ .
Re=1720 gy N ac)
R-1 1 1
2 Indced: Ry1" I‘)Rrkzl -.,v.RR o
ORRR -1

1 R +1 1
Let: R=]+E; then: log.Rr -1 =Iog.(l+m)"‘“

For values of R closc to 1, w will be large, and therefore:
2y 41 2m
1 1
log.(H»m‘) =z lug.(]+-m) Z log. ¢*22

2m+1
(Actually, (l+m) vonverges much faster to ¢* with in-

creasing valucs of w than (14-m)= to ¢. Consequently the value

R-1 1 .
of RF1° fogeR is 0.4986 for R=1.2, 0.4997 for R=1.1, and

0.4999 for R=1.0%).

If this formula is applicd in the case of the nitrogesows
fertilizer industry, and assuming that «=0.6, N=10 and r=0.1
(R=1.1) equation (10) becomes:

a=1-00633 (N-n)
: an
This cquation can be solved graphically; the value of = cor-

. . . 1 .
responds to the intersection poine of the curve , - with the

1

straight line 1—0.0635 (N —»". The solution gives an optimum
period #=4.3.

2. The growth of demand is a lincar function, the annual in-
crease being M, so that:

di=do+Ma=d {1+
in this case:
{f(n)}=C14-xn)"

and A=0.54+Q4+04+Q4+20+ ----- +{1+(n—=1nl+
, an!
+(N=n+0.57(1+ a2 =N(1+M)—
ay
The minimum of the quoticnt Ot:n)—- corresponds to the
valuc of » such that:
d Qb _d Qtwyr
dn A NC1+an) - (¢})
or;
(1=0.5a)a0%+ {1-(1—a)AN |n— (1 —a)N=0 Qe

If this formula is applied in the case of the nitrogenows fer-
tilizer industry, and assuming a=0.6, N=10 and A=0.1, eqes-
tion (14) becomes:

0.07n24-0.6n—4=0

which gives m=4.4 years,




chl THE GINNING of the Japanese industrial revolu-

tion—almost a hundred years ago—small industrics
have played 4 major rode in the structure and develop-
ment of Japan's ecconomy. Under Japanese law, those
eerprises are classified a6 small and medinm-siaed
which employ less than 300 persons (less than 1000 in
mining and less than thinty in commerce) and which
have a capital of less than 10 million yen. They amoumed,
in 1954, to 99 per cemt of all emerprises in non-agricwul-
tural activities (those employing bess than thirty persons
accounted for 98 per cemt, and those employing four per-
sons or less, 80.2 per cent), employed B4 per cem of the
workers, and contributed 34 per cemt 1o the net product of
that sector and 30 to 60 per cent 10 the wnal export trade.
In manufacturing alone, small and mediven-sised emer-
prises accounted for 997 per cemt of the number of

Sram locometive body be-
mg bowered onrw wheel cor

rige 18 u faswry s japun

cotablichments (those with ks than thirty perwmms,
Wb per cemt and those with fowr persons or besa, W
per cent), 733 per cemt of the number of workers and
52 per cemt of the value added in that secior (see table 1).

The exceptional josstion of swmall-scale industry n
Jopon s explained by the widkely available extermal
cconumies, principally in the form of cheap electric
power and a goud traneport metwork, extending o re-
mote rwral arcas theoughow the country. Many small
industries are hcated in rural arcas and dinpuose of
sbundamt Labour working bong howrs ot bow wages 2e
well 20 of porttime manpower. Domestic demand s
highly diversified; foreign demand, more than onc-half
of which originaes in ke develuped countries, is chiefly
for low-priced crmeumeer grwids. As will he seen laser, a
system of division of lbowr hetween Lkige and small
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Tabie |

".{’ NUMBER OF ENTERPRISES AND WORKERS BY ACTIVITY AND scaLe, 1954
T -
' Jerientiae of enterprises empoving e eumber
Over of
Aetivity dorless 3-29 WY 10029 300 emterprises
Manufacturing 590 386 42 N0y 03 527846 §
Mining 444 74 106 401 15 8,329 |
Consruction 8.2 fe.l 29 12 0.2 185,790
Transport, communications
and other public wtilities 73.6 19.7 4.6 1.5 0.6 62,082
W holesaling and retailing 872 13 04 0l — 1,604,304
Banking and insurance RA% B 1N | 720 06 02 57,398
Real estate 89.6 v.8 08 0l — 16219
Services and professions 827 18.7 1S 0l - 822,442
All non-agricultural activities 0,2 178 | 0.3 0.1 3,284,610
Percentuge of sorkers Total number
s of workers
Manufactuning na 321 176 120 265 6,198,722
Mining 1.7 7.6 97 122 6A4 473,303
Censtruction 197 284 226 142 96 1,190,648
Tramsport, communications
and other public wtilities L7137 149 97 477 1010574
Wholesaling and retailing 549 380 60 2] 1.9 4920974
Banking and insurance 92 436 284  BS 103 657,966
Real esate 40.1 3.2 e 49 3 46,274
Services and professions 79 39 172 27 20 3173018
AN non-agricultural activities Mo N7 147 e 6 17,618,479

Sowrce: Prime Mamister's Office, Burcau of Statistics. Census of Ectablizhments, 1954,

emerprises is well esablished. Under the circumstances.
4 great many very small, highly specialized concerns
had room in the Japanese industrial sct-up.

These enterprises offer cmployment opportunities to
a large part of the seadily growing population. The
number of persons ecmployed by them, together with the
thependents of this group. oday approximates 28,000,000
—about one-third of the wial population.

Part of Japanese small indumry is emtirely self-support-
g and independent of big business. Certain enterprises
in this category have an independem freld of activity;
others corxist with Lirge industries in the same felds
and compete with them. The other part, which is the
more important, has interdependent relations with large
undertakings. In the prevailing form of this relationship,
small cmerprises act as subcomtractors to large-scale
emerprises, for which they manufacture a grea variety
of parts and components. The relationship is comple-
mentary and works t0 mutual advantage; however, the
degree of dependence is clearly much larger, and the
extent of advamage much less for the small enterprises
than for the large omes. At its Jimit. the relationship
hmym!mcrprimiowofcmnplmuiudim—
tion 10 or afhliastion with the large companies.

Government action has been taken over a long period
1o regulatc on the one hand the “horizontal” relation-
ships, that is, those within the small industry sector and
the large industry sector, and, on the other hand, the
“vertical” relationships between the two sectors. It has
so far concentrated on the first type, with the aim of
strengthening the small industry sector and. 10 2 lesser
extent. of preventing monopolistic action on the part of

2%

large undertakings. A few measures have also been taken
to regulate the contractual rrangements between the two
sectors. The economic and social aspects inheremt in
both types of relationships have given rise to considerable
discussion reflecting the concern with this problem on the
part of both government authoritics and the general
public. A number of recent developments bearing on the
situation are reviewed in the following pages.

COEXISTENCE AND COMPETITION

Scale of prodnction and 1pheres of actinty

In the advanced countries of Europe and America,
small industrial enterprises owe their economic suevival
ta specialization in the manufacturing of goods mot
suited 10 mass production. In Japan, the unique process
of social and economic transformation which ook place
1n the past century in the form of an exceptionally rapid
rate of economic growth and 2 sharp increaee in -
tion has e many enterprises, large and 7
mushroom side by side in various branches of industry
(see chart 1). Thus, small and large establishments coexist
in such industries as weaving, knitting, manufacturi
motors and motorcycles, and canning food, which lend
themeelves to small-scale as well as 10 mass production
methods. Large-scale entcrprises predominate in the
manufacturing of iron and steel and other metals, auto-
' cement, wood pulp, caustic soda, chemical
fibres, cotton yarn, beer and sugar, the demaad for which
is generally large, stable and uniform; however, parts
and components for some of these products are manu-
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factured by small producers. Small-scale emerprises have
practically to themselves the production of such goods
as clothing, leather goods, cutlery, toys, wire products,
and nuts and bolts. This type of production cither caters
to particular tastes or fashion or requires a variety of
skills and techniques; it involves relatively little mechan.
ization and supplies relatively small markets,

The availability of external economics, the scale of
operaion and the supply of variously skilled labour,
however, are not the only factors making for the survival
and development of small enterprises in Japan. Other
features of management, production methods, marketing
and financing that are peculiar to Japan's economic life
have also helped to sustain them. These features are
due. to a large extent, to the existence of a system of in-
dustrial organization shaped with the help and guidance
of the Government.

Organization of the small indnstry sector

Between 1948 and 1932, the Japanese Government en-
icted several laws to set up special machinery, procedures
and regulations to assist small-scale industries.

The pivotal organization of this machinery is the
Smaller Enterprise Agency, established in 1948 as 2
specialized burcau of the Ministry of International Trade
and Induetry,

The agency has extensive powers and covers the entire

Id of assistance to small business. It determines b sic
policies for fostering and developing smaller emerprises.
In particular, it encourages incorporation of small in-
dustries in co-operative associations and administers and
enforces the Smaller Enterprise Co-operative Law en-
acted in 1948 to regulate this type of association. Co-
operative organization—which has a long history in
Japan—is a2 major clemem of strength in the small
industry sector. Co-operative asa«iations provide their
members with common facilities for procurement, pro-
duction, processing, marketing and shipping. Some also
wcure loans and and «quip joint production
units. In some of these associations, members retain
their identity as entreprencurs; in others they are ab-

sorbed by the a'uociatnon. which mcl_f assumes entre-

subsidies are made available 10 co-operative associations.
Some 33,000 of these operate at nt under the Smaller
Enterprise Co-operative Law. 'Fl':‘
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SAip neoring compienon in 4 hipyord in Japon

The Smaller Enterprise Agency also administers the
Smaller Enerprisc: Stabihization Law  of 1982, which
provides for the asociation of manufaciuring emterprises
in industry sectors suffering from excessive competition.
Under this law, cierpriscs are empowered 10 form
cartels which, under the supervision of the Mimister of
Inernational Trade and Industry, are given the right
to regulate investment, ouput, deliveries and prices, with
A view 10 improving market conditions. Under certain
cifcumatances, measures taken under this law may apply
to firma ouside the carels. Some 300 such assoxiations.
in thiny-four industrial branches, now exist.

Among other funciions of the agency is the collection.
analysis and disemination of information of imerest
10 small industry. Ahow 630 information burcaux operate
throughout the coumry, 300 of which receive government
subsiclics 10 cover part of their expenses. Technical and
managerial  guidance is provided free of charge on
production, accounting, legal, tax and kshowr questions.
The agency organizes leciures, publishes  pamphiets,
holds exhibwtions, and carries on similar activities.

Upon request, i also extends technical assistance. The
commerce and industry burcaux established in the five
maor cities and in the forty-six prefectures provide
consubants 1o conduct surveys, make industrial dhagnoses,
recommend remedial measures and generally help solve
the muny problems facing small emerprises. Consuba
vons are free of charge. some of the cost heing met by
the cemtral Governmem.

1

Finally, the Smaller Emerprise Agency s active in the
hekd of hmancing. ki assists small emerprises w0 secure
funds from private bunks and public hnancing instice-
tions set up especially for exrending credit 1 them. In
this conme>ion, 1t helps 10 ademmsser the Somaller Emeer
prise Crednt Inswrance Law. This law wae enacted in
1990 (and amended in 1981 and 1953) with the 2im of
faciliting grams of lams by commercidl hanks
small emerprises and co-operatives, o notorousty dvilicwh
and vexing matter in view of the generally penr credh
sanchng of such establishments. Umber the law, the
Government insures up 1o M per cont of 1he amwoant
of the kans granted 10 ehigible individuals amed entities.
The agemcy sl involved in the operatons of the
credit guaramecing associations which were esabbabed
in the five major municipalities and the prefeciuees 1
Ruaramtee koans 10 emerprises anable 10 offer quabihed
Kuiramtors or adequate collateral; wp 10 W) per comt of
such kans are insured by ihe Government. hs activities
are aleno linked with those of @ numher of special ek ing
imtitutions, such a3 the Ceneral Bank for Comemerciai
and  Indusrial Co-operatives, the National Fimance
Corporation, credi co-operatives and credit corpreations
established under the Smaller Enterprise Co-operative
Law, mutual banks and mimwal kan compames. h super
vises operations of the Small Enterprise Financing Bank.
which extends koans for the moddernization of Cppne
some in the form of @ hire-purchase plan.'

Admstment of spheres of acnvity

Large scale  establishments have heen  subject  semce
19497 10 provisons of the Anti-Monopuly Law enacted w0
sifeguard free competition and fair rade by impeising
remrictions on the canehzation and merging of large
oncerms and by hanming  carel agreements aong
them. The law had some cffect in alleviating monopodietic
praciices of the larger emerprises, bt s henefus 1o
small-scale emerprin: have heen at hest indivect and in-
determinate. In faci. some of the measures 10 trengthen
the small industry sector memtioned sbove were token
with the specific purpuse of moking wp for the short
comings of the Anti-Monopedy Law in that .
There is nill much preseure for further legiolation
designed 10 achieve stronger and tighter organization
of small industry and (0 delimit and adjust the arean of

"For mwwe detal on the acwsmies of she Semaller Enter
prine. Agency and the other mstintions mentioned, and on eco
nomic developments i the wmall ndhentry sector, see, smeng
others, F.comome u'n:dmun for Ama and vhe Far Eam.
Commitice on lndusry and Trade, - wi of the Swdy Goaup
of  Small Scale  Indumry Faperes f:".!k'u Vist o T
(F/CNLLT & T/108, 1 Febwwary 1998). “Medium and Somal
Emterprines im Japan”, Trode und Industry of Jopun. No. W
1996 (Tohvo): Awa Kvohat, The Smveller Indwitry 19 japarn
(Tokyo, 1997); Fcomommic Planning Agency, }oomomesc Swrvey of |
lapun, 1936.1937 (Tokyo, 1987) . and variews woues of vhe Fup |
Bank Bultetin (Tokva), and the Swrvey of Fconomc Condotson:
in ,d'(d; Mdhhy the Muaubishi Foanomic Research ot
e (Tohyo) - Semalier  Easerprine  Agency publinhes
memthly Sosailcr Fuserprise Inﬂctn.': semi-monthly Finoncin,
the Smaller Futciprises, an avmasl w hise paper, and a variery of
Ieuds and pamphiens.




vy of large and semadl emerprises. In recemt vears, the right of Codkecnve Bargiming of senall Iesine sees in
Lirge  emterprmes have  made srong  sdvances tramsuctioms with Lirge ones. The i) prosered bw che
hranches of industry and rade. For instance. soome yn Gaovernmem Laled 10 Pass e the twonty vineh sesson of
NI companics began manulacturning peece oo and the Thet, e 10 WFORG OPPOMION of CCTLORn groug 1o
othing, aml paper mlls engaged i1n producing hahed the L two provisons  mentioned. was hnabh
paper products. The endarged wnviey of the g ger wdopred. on the Cosig iy ok 1he PWey seventh owg
cerprises takes place cither directly thronigh e xpanson ordimany swewon, withow modhticinon

o thew own plamts or puarchose of other cxitong factones,

o inchrectly, theough the imermediiry of submichary Com. INTERPEPI NGO NCE AND M BORPIN A FHON

canves o b-work swhcomtractors. In enher case, this ]

cncroaches wpon the seoll prodecers amel aggravates the Subcontrachng

nute competition which they deeady face.

The question of defming sl acdiusting the respective
spheres of activity i, of course, bghly comteoversal and wihcomtracting
the inone hae hw!nt. laegely o, "" Japromenc Subcontracting deveboped between the mud tw s ol
pelitical and ecomomic crrcles are wiging fwether e he : .

) ) : the mud-thirtios, whon Japamcse imdusiy w s hving pe
strctive macaswres which would check the invoads of : .
athl " . o : R W economy koeting. Biw o materials wore chan
Lirge enterprises imo the tradwional helds of anviey of Tied _ . _ .
_ nolied 1 sl wode amd cottage indwmerecs throsgh Lage
ymill business. Others aryue. on the contrary, that the _ . _
. L cotobbahmemes which recerved the parts ened Commpemnems
Kivernmm romome "“f";' "'h‘“;“:. of ‘r vt amutactured by the ormer md nembbed sl & oot
L‘"”_'h """z' ‘: 4 ”Iﬁ‘ ';‘ oL ope ::3‘?“ the hmshed yornh. This imtegramn of prosdection in
‘"'".‘_';' ":"". velpne y ™ ot the ccomnmy and are Ll and Large eotibishenemes hecome .« well oo atiished
'":r":‘ _'" the Imterems of co ":" s 57t the proxcdure and expanded commederably there.dier Todday,
M Comtroversy came o o Jpen T a forge Lackories supply won aned sweel 10 semall ph.ots el
Wring and sutumn we of the N'"".‘.d Dier, '.h“ workshops  mumetacturing  parts bor sch ortwles 1
1 smaller emerprise orgamization Wi, which combined

The relmions o mterdependence between senadl amd
lrge  cmerprines 1n i ke neundy the borm ot

pﬂvﬂiilﬂl of tre Semaller I‘W’t ()H'fmin Law T he tekd of cormnerce, the Govermmemt emactcd m Fove
ol the Semaller Emerprise Stabnhization Law, was die. the 'T»"'"“..“Zﬁ., aw. "k r'w": . e
. . . ¥ W } ¥ 3 m N ¢ (1 %
cussed. Seme sectione of ',k M ammed ‘ Chckw 'h sores comdered 14 4 Hirc o e aci e of reiasders, Anong
Mvance of large emerprmes into certain branches of thew HIeanres me redrctons o progcts bor iew prewuws or
i dustrral pm&u'mn hitherto in the held of small hasi- cxtenmems by departinent wores amd o ban on Ritht Operatons,

nese. Th“m“ ameny ether things, for expand- P Amother type of refatonshep  bhnks wial proscers wieh
g the sope of industrial activities in which begal whodesale waders or conmneson  agents. b thas relatumdng,

N h which hus kg cximted m (lorent borme et weder
measres for voluntary cartehization of small emterpriors devehped commeres, 4w holesade miercham Provules row wie

e M“. for h‘ﬂ restrivtions on “nutsders” and, riak 0 pravenes workmg Part b or o sl workvhops,
N Certan Crcumetances, for theiw o Y purticipa- m:‘ M&n “ xce mwkh:m, u:us ..fh.w;m.:»« the :..
: 2 .. AAA R Al b . . ; pre 8, pwts them (e tHarnet. o Japon,
ton in degal carvel orgamizations; and feor recogmtion of syem w practmed on 4 boedd ol ot the prochec et f ey
godn an S, arohoid Bowers and oy,

“The following encerpt freom “Report of vhe Seudy Group
of Sinall-Scale Indwstry Experss on thew Visie o Japun" (ep. c#.),
Which outhmes the productson techamgues m wie 1 smalt s e
mdustries, o oof weerent m s commexion:

“in those wpheres where there i me competien between
the smul-scale and the larger enterprmes, manual-labowur many-
facturmg methodn have been adopted unkess fomnd wosuetable
therw me. In those wheres where the element of samputition
prevadhe hetween vhe wnaller and larger provhecove omiee, oM
possible  lubowr saving  devices are emploged n order o
achieve ecommmier m produchen cont,

“For example, wm tie paper mdustry, the monwfactere of
| special o art puger net produced by lrger facearies m car-
| rwclﬂhmﬂ%&vwﬂhcmd”lﬂ-
ng. bn the preducton of she lew expeanive types and of
orcimary paper, the i
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Tabde 2

S BCONTRAC TR BRCEIVENG, RAW MATEREW. AND
AISTANCL FROM PARENT FIwn, FO%4

Foem of acocon . Nwmber  Peroe 11age

Totsl number et entcrprises varveved * AL T X
Swie ot ra'v ue praceswed merriaks 253 L
Free vupply of 1aw or prucwd materrals 227 28

Techawal guwamce 144 o
Lease ot machwmery or equipimeme (L] 204
Imserchunge of personac| 4 r?
Good offices o0 guorantees 1w howns " R
Loems tor mvessment Ly 78
Loaws tor working capral » LR

Sowrer: Smaller Indumeres Agency. 199
* Moot swubeaneractmrs in the somple receive wy-ral farme
ot memtonve.

sewing machines, hcycles, automednies, apeical and pre-
Creonm natrumenes, watches and appliances; ovhers supplv
yarn 1o sl weaving mills, processed clay and gloses W
small ceramics facrries. and s on. Many sdheantsscrors,
w turn, further subcontract part of thew production 1o
other small hrme.

The maen advantages 10 the smoll emereprencur en-
gaged m subcomtracting sre noemally that he receives
a regular flow of raw materials, hoe an 2esured wurie
bor Moo preshuct, and cuam sesstance, guidonce snd
snenetimes s hnancial wd from the porem compuny,
uMnmuﬁhZ.Tun‘cMhMM_v
standordn of thew production, the nt hrme woually
mpmer 7t imepection  and wy enmtral of e
products manwlactured by their subesntractorn® smet
ance conmets principully of sechnecal adviee and hnon of
equipment. purent compuny furnishes finencial 20
wetance by extending ity gruod ofices ar providing its
Bueramter for securing hiame; accosemally s by grame
ing lname directhy 16 the wohcontracter for sach purprees
28 nvesting in preduction facthties ar replemehing work
ng capinal.

Thhbgimwwhn!hrahm*dhhp
campunies tor. These henefn matndy from vhe bow pro-
durtion coms of the subcomtractnrs, whe generally poy
much lower wages than large conserne;® the lasver shen
benefu from heing able 1o reduce : vhese
own praduction facrities and shilled brvee and
other overhead—which serves w0 ivolduse them from the
effecrs of virdemt Muctuations in demand.

By the same when however, small induney s os-
posed, in perivds of marker factuseinns, 4o the rick
the peremt company, comonlbing the of row
mateviale. moy reduce ar withhnld coders. Thie practice
is by ne means general, 20 meny lerge companios—which,
bocsuse of sheir sonmemmic snd hnoncisl uvongsh, ave shiv
0 withatsnd he effon of recessinnary sendencies or
9 wmw come, sulmanwavnrs e slinwed o uw the o
marde of the lrge comememn.

‘Wage roee i emabiidhensn with four » aie verhon oo
h:nﬂ‘h‘m" 1000 & mare
warbors.

wregular or fuctucting markets—may consder that thei
GWR RereN Pequnres MaIIMINg cutpwt and -
-mMmhﬁwnimmﬁmM

comracters. However. the very sysem of subuontr acting
fmalu.tﬁn-bycuﬁq!hnnwdad
thereby monmmae richs. k de aflrds them presection




et b vher sash ot rators whe are e othhcd 1o sl
imchemary somwitmme. Even the sl emterprives whach
e orgamded. wever, beel 010 wme exrent. As was
montioned shove, the Amtr Momogpndy Liw s e tully
efective 1 el wieh such wemnons, s thae pressure for
turther prescctive degrslaton has Inen buthhng wp 1n
recemt years. A howted step was Liden i July 1956, when
the Japonese Cumvernment emacted the “Law for the Pre
vemmwn of Delaved Povememes 10 Subvomtracon™: this
emactmmemt sipulted thae parew industries shall e re-
fume woeprome o, redwe peymemts for, or retarn gords
dehivered by sabwomeractors o reimoms hevond the re-
QM‘V ed the Lwver, and, when MCCPPpg the poods
dehvered. shall make pavmems w nhow delay.

In spme of s drawhacks, the suhcontracting sysem
Plave an imprrtam and continmandy 1ncreamng role in
the J.poncer mdhameriol strmctuee. The very weakiness of
waall emerpriors—hew inbeririny in copral and credn
remmrces and the marrowness of markets 2t their com-
mond —maokes them groerally willing v acepr suh
comract somgrements and emter i ibliation arr.mge-
memts wieh lirge converns. According 10 2 survey of sub-
contrat mdwarries ennducted in June 19%, by the Smaller
Fmcrpriee Agenwy, sname 63 per cent od the sl numshey
o wihzomtracnrs were recerving wd from the poremt
enserpriers. (Wher dma ¢ by the Smaller Fneer:
priee Ageny snd vhe Faie Trade Commisson show the
dependrnce of parem munufscturing industries on sub-
comratees, a0 messured by the ratie of vahee of oeders
Placed wirh subcamricns 1 wtal value of T ]
purert e, This ratin wae, n the avetage, 4.6 per
cent 1998 and 27.1 per cem in 19% (tabde 3). In the
lower yeur, the average nomber of subcomtracenrs per
porent indhumry was dman sinty (tabde 4). Subonntracsors
with lree thon M9 empingors o counted for M cemt
d*ndaﬂhwﬂbﬂMMy rs for
van.'!\nuw'ﬂacq'mln&v}mm

scommad 1or S0 per cone and those with a capitat under
one mithon sen tor bt 30 percent. S 34 per cem
of the 1otk number of subvontractors wer making use of
under subcomtractons. Almost all subcomractors were con-
nected with more than twoe parent industris, amnd the

average number of pareat indusnes per subvonericior
soend ot mine.

CONCLEBING REMARKS

The oegamzawmnal and begal measures reviewed ahove
overcime some dithoul amd wrgent problems confrom
1 the smull industry sotor, ban other issies raised by
the reltwmships between large and small indusinies.

perticudarly by the subcomtracting sysem i wichin
cach group are il o be faced.

There s, for exomple, 4 wide gap between managerial
clhaoency, worker productivity and levels of wages and
profis in the 1w groups of emerprises. The imbalance
i wage and profu levels appears 10 e, for the large
compames, ne of the man inducements 10 employ sub-
comractors; on the other hand. the discropancy in pro-
ductiviey levels is detrimemal 10 their own operons,
The bow comts in senall-scale inchmtry resubt et only
from how wages, but also from small prot marging,
Thun, licthe capmal in availabde for remewal and modern.
zation of equpment and, 10 that extent, bow cont is a
Mndrance w0 the improvement of quality standards, By
providing, 2t mominsl cost or free of charge, equipmeint
and rechmical ad, by imroducing quality comtrol and
somelar measures, large emerprises seek 10 achieve 4 high
level of eficiency and high quality standards in their
subuontracinrs’ outpat, while benefuing 4 the same 1ime
from the bw p«-:‘t'mn couts olnaiming in small emeer-
prices; i appears, however, that in the small industry
sector 20 2 whede, 2 very large proportion of the equip-
Ment i Wer is worn out or shanlese and that 2 cansdey-

PPOMTE DALk
Buidng the sound-baurd of o
pome m o moawd muvomens
o sovy
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Table 3
DEPENDENCE OF LARGE INDUSTRIES UPON sUBCONTRACTORS, 1956

Fxtent of dependence * Number of parent plants
f pereemtage ) by extert of dependence

Under
8-100 60-800 41160 20 .40 20 Un-
Induery Viximum  Average percent  percent percent per cent percent known

1 16
1 1
1 s
] 3
6

Shipbuilding 44 12.3 —
Railway rolling-stock 31.0 18.0 —
Automaobiles 43.9 25.3
Auto-tricveles 6,2 8.6
Bicycles 68.0) 1y
Flectric machinery 67,0 218
Flectrical wires,

cables 70 26
Machinery for

communications 33,6
Meters 62.0
Industrial machinery 63.8
Mining machinery 22,0
Mining machinery,

repairing —_
Machine t0ols H.7
Spinning and weav-

ing machines 55.4
Motors $6.0
Sewing machines 978 51.4
Arms and

ammunition 14.9 7.2
Optical and precision

machines 538 LR
Measring

4

I‘J-bwwi%!

0 216
L1 194

weaving " 100.0 154
Spinning and

weaving — —
Textile products LI ] “
Printing,

bookbind: 420 178
F?awmarﬂuitalc 240 LR
Alwminium products 9.3 69
Potsery 363 1”71
Synthetic resine 218 59
Canned fomh 82 5.7

Torae — .1

[ T N I IO
 J R

Jonrce: Fair Trade Commmissinn, 1987 " Trading  femms.  Sewvve wading
*Value of antput of subroneracton . a thevctly comeol aned supervine sheir nﬁu::
trs’ Fagkories.

dde proquntum of the machinery purchased i second- "m(mmhd““mh”*
hond.” The gap in eficieny dur 4o punr equipment hae parent companies; of these subcontracsars,
further widened in recent years 28 2 result of an extensive Maww,um-..*
poagramens of investment and modernization carried owm ‘!\clmvpdnum'i...i...
in g indduntry. Thie suation appreciady affects abo the ot 5 pricing conditi
wacrests of Lrpe companies employing subcantrackrs. cerma, ale 0
According 10 2 survey conducted by the Smaller Foter- emterprioes which beads 10
peser Ageay in 1996 90 per cemt of the subcentracters This prablesmn ca:'net be :
o techancal sid by puicm companies and ;

TSee Smaller Faerprie Agrmy, Savall-aae Induavics Mo 13 by the Governmen. Fursher
chonery Kguwpment Burvey, 1936, 20d  Foonouric Sorvey of - —
Japun. 19361917, puges 91 0 94, S Econome Bwrucy of Japen, 19361937 poge D,
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Tabe 4
SUBCONTRACTORS AND PARENT PLANTS, BY INDUSTRY, 1956

Percentuge dis-
ibution of suh-
contractors  wirh

Number of suh-
coRMuctors per

Number of parent plamis
with following mumbers of

parent plant subcontractors caprtad
Under 10 Ocer 10

Maxi-  Arver- Over 100- 50- 0. Under million  mullion
industry mum age R 707 TR 177} 0 20 yen yen
Shipbwiilding s3 137 2 6 5 ] ! 83 17
Railway rolling-stack 1% . L S 4 7 i 1 84 16
Automobiles 177 136 — 8 1 - — 73 27
Aumo-tricycles 208 ol 1 s 5 I — 18 14
Bicveles 216 70 | IR — 2 2 4 1) 12
Electric machinery 183 | J— L 5 2 93 7
Electrical wires, cables 9 h - — — - 4 100 0
Machinery for

communications 206 102 1 4 3 - 7] 16
\leters . 263 129 2 - 3 1 — 93 7
Industrial machinery 118 449 — 2 4 9 q 91 9
Mining machinery R L 2% — - - 3 _ 9 ]
Mining machinery,

repairing 19 9 — — — - 4 106 0
Machine tools % 2 - - 1 4 2 “ 16
Spinning and weaving

machines o2 2 4 2 s 1 Y% 4
Meotors 1% 41 - || 1 6 9 s 18
Scwing machines 147 s8I — 1 S 1 1 97 3
Arnis and ammuenition " " - 1 1 1 9 9
Optical and )

}machinﬂ pree - I 87 — 2 3 6 1 % 4
Mcasuring instruments n » - - 1 2 % 4
Timepieces R Y “u - — 3§ 74 }
Spinmng and weaving® 199 » - 1 2 s 3 7 13
Spinming and weaving® 198 W - 2 2 _ 3 Q& W
Textile praducts bl 7 || 2 4 1 2 L1} 17
Printing, hoskbinding 299 e 1 ] 2 2 1 » 1
Pharmacewsicals » 23 — —~ 1 4 9 L 74 13
Mumvinium preduce 1] 29 - || 1 3 L, ] |
Potsery . . » % - - 2 || » ]
Synthetic resing - » - 1 ? 3 L) *
Canned foads . ) 7 - - - o 2 L] | ig

Torme — ol 1l % @ w2 N » 12
Sowrce: Fow Trade Conwmissen, 1997, Monufoners * Trasking Fiewm

of cach w) 28 > provmne the gmth of the natiemal ccom-

o.yuaM.haWMunluphkd

probiem. The trend of prmaing carvehaatinn
sohins she . \

industry secir and 2 hesser imtegratinn
with big industry is hikely i continue in the foeese s
fumure; ohe widution of these probiems may inwdve vari-
o fnrme of poesective regulation.

down the gap will hecimme more i the fusure. The Japonese exprvience in this regord has alocady

Thm!i*wyyauinlapanmhw.’qa svnmed much imterent, particubirly in Souh Fomt Asa.
MK econnmic snd pulitical furce How w» adjun e in- R moy dreerve 1o be hovught w0 the svensann of surbeei
‘rnal sructese and ise with lorge-acale :

1409 in ashey of she workd whee she sude of small
Mh::-’-d.—-yhmhiqw
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§ Organization and Operation of
Cottage and Small Industries

Recommendations of a group of experts based on

a survey of cottage and small-scale industries in Japan

THE FOLLOWING EXCERPT from the “Report of the
Stndy Group of Small-Scale Indwstry Experts on thesr
Vist to Japan” contains ite concinsions and recom.-
mendations. The stndy group’s tour, which took place
in 1954, was sponsored jointly by the United Nations
Techmcal Assistance Administration and the Fco-
nomic Commission for Asia and the Far Eas
(ECAFE). The countries participating in the tonr
were: Burma, Ceylon, China (Taiwan), India, In-
donesia, Japan. Republic of Korea, Federation of
Malaya, Nepal, Pakistan, the Philippines, Thasland,
Republic of Viet-Nam. The body of the repor: pro-
vides an account of the development of Japanese
cottage and small-scale indnstrics and of the ard ex-
tended 1o them by the Gevernment, and andlyses in
desml their production techmigues and orgamiza.
tional, finenciel and marketing methods. The full
report i1 consained in a document of the Ecowomic
Commisnon for Asia and the For Eent, E 'CN.11 ']
& T 108, 1 February 1955 ( mimcographed ).

(ORGANIZATIONAL SET-UP

'rm STUBY caotr’'s obeervations confirmed that the

scale on which many Japanese industries operate is,
cven today, smaller than that which industrially ad-
vanced countries of the West regard 1 ecomomic. Since
the ather commtries of the ECAFE region have adopeed
many industrial techmiques from the weserm countries,
45 i the caee, for example, of pottery and bicycle manu-
tactwring and plastic goods production, these countrics
tend 80 accept western estimates of the optimum siae of

Hendicraly producnon of 4rise wave
n Novshers Kyusba

plants in their industrial planning. The group therefore
recommends that conntries purticipating in the siud y tonr
should, in initiating their development programmes for
particular industries, make @ comparative study of Jap-
anese and western methods of organizing production
before deciding upon u suitable set-up.

It is recognized that the industrial structure of a4 conn-
try is the result of historical circumstances, The snccess
of smaller enterprises in Japan despite competition from
lirge-scale industry has been due o 4 variety of factors,
the most significant being (4) the ready availubility of
abundant electrical power and cheap  transportation;
(#) the lower management costs of the smaller enter-
prises resulting from lower capital investment on con-
struction, longer working hours and lower Wage rates,
and (¢) the prevalence of contracted industries, sub-
contracting and commission agency systems, which,
while assuring continued employment, apportion the
impact of market fluctuations among the smaller and
large-scale industries, thereby sparing the larger indus-
tries the risk of over-equipment.

To reproduce the economic background of Japanese
industry in the other countries of the region in order
to provide small-scale industry with standards similar to
those of Japan is obviously not practicable. However,
some of the striking features of Japanese industry, espe-
cially the decentralization of certain manufacturing pro-
cesses and their dispersal 1o home industrics in rural
areas, which provide gainful employment and mass par-
ucipation in industry, could be adopted with advantage
by these countries,

TRAPE ASSOCIATIONS

Voluntary asociations of manufacturers, organized by
area and then federated on an industry basis, amigltly
developed in Japan. Similar associations of wholesalers
and exporters :‘Pﬁl different commodities are also active.
Swuch asociations develop mutual assistance between smali
entreprencurs, disseminate technical and marketing in-
formation, and act on behalf of the trade in negotiations
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with the Government. If given sufficient strength, these
associations supply credit and guarantee facilities, and
furnish “common facility” services. The group considers
that such trade associations, if properly established and
operated. would fill a big gap in the industrial structure
of most of the countries of the region.

But the group is of the view that, considering the con-
notations of the word “cooperation™ in the different
countries, these trade associations should not be called
co-operative socicties, as the workers in industry do not
participate in them. Any facilities which Governments
may decide to extend to these associations by way of
recognition or tax relief may be made available by sep-
arate legislation distinet from the co-operative societics
faw.,

Accordingly, the group recommends that the coun-
tries participating in the stuudy tour take active steps to
enconrage the formation of trade associations where they
do not vet exist. and to develop and strengthen such
assoctations as may already be in the field.

CO-OPERATIVE SOCIETIES

Most countries of the ECAFE region have plans for
expanding  co-operative enterprise and particularly for
organizing artisans’ co-operative societies. The group's
itinerary included only a marginal survey of rural co-
operative  societies organized - under the  Agriculral
Co-operative Law. On the basis of this, it is not possible
to say more than that joint production does exist in rural
industries. such as fruit canning, in Japan. The group rec-
ommends further detailed examination of the organiza-
tion of such rural co-operative enterprises and of the steps
taken by the Government of Japan to foster them.

FINANCE AND CREDPIT

Small-scale  industries  everywhere require (a) risk
capital for establishiog the plant; _(4) long-term credit
for extension or re-equipment, and (c) short-term credit
for operating capital and marketing.

The group is not aware of any State-sponsored organi-
zation in Japan, past or present, for the provision of
venture capital. It is usually considered that this is for
the private investor or entrepreneur to find. But where,
as in countries of the ECAFE region, there is a chronic
shortage of capital, it may be necessary for Govern-
ments to provide at least supplemeTitary or equity capi-
tal through corporations for the development of small
industries.

The group had no opportunity 1o examine the actual
working of the institutions supplying long-term and
short-term credit to small enterprises in Japan or of the
government-sponsored credit structure, or to estimate
the degree of their success. It was observed that rates
of interest, even for State loans, were high as com; ‘red
to those in many countries of the region. The gro. »
agreed that the principle on which credit policy shonlu
be based is to encourage the extension of commercial
credit to small manufacturers, supplementing this from
public funds by setting up an adequate number of lend.-
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ing institutions, supported by suitable loan-processing
and economic advisory organizations, and by appropriar-
ing sufficient funds for direct lending or credis guar-
antee scheries or both. In particular, the group recom-
mends u study by the countries participating in the study
tour of the operation of the credit insurance system in
Japun.
TECHNICAL GUIDANCE

Most participating  countries have  some government
organizations corresponding to the Japanese  Smaller
Enterprise Agency. Countries which have not are advised
to set up such agencies. Aspects of the activities of the
Smaller Enterprise Agency which are not usually found
in other countries are the work of “diagnosis”, or indus-
trial efficiency surveys, and-the introduction of uniform
accounting systems. The group recommends a detailed
study of these activities for adoption in participating
countries.,

INDIRECT ASSISTANCE

In some countries of the ECAFE region, the follow-
ing types of assistance to smaller enterprises have been
advocated or adopted. They are, however. controversial
in natire,

(@) Preference given o smaller industries’ products
for requirements of government stores. From the in-
formation at the disposal of the group, it appears that
at present there is no such preference in Japanese Gov-
ernment purchases, although an active policy of assisting
the development of smaller enterprises by directing mili-
tary store purchases to them had been in force in the
nineteen thirties.

() Common production programmes through the
reservation of certain spheres of production to smaller
industries. In Japan, there appears to be no direct reserya-
tion of this kind, but for rural industries there is a policy
of restricting State financial assistance to registered co-
operative associations.

(¢) Special tax relief or assistance to smaller enter-
prises only, through import or export policy. The group
has not received information concerning the existence of
this type of assistance in Japan.

The group does not consider that any conclusion as to
the necessity of measures of assistance of this kind in
participating countries is warranted as a result of its
observations in Japan,

MARKETING AND EXPORT PROMOTION

Organization and technigue

Development of marketing channels, domestic and
export, is largely left to the initiative of private mer-
chants. The creation and development of dealers’ and
exporters’ associations have already been suggested above.
An organization of the muture of the Japan Export Trade
Research Organization ( JETRO) is also recommended
for cach participating country, with such modifications
as may be mecessary in view of the structure and likely
development of the country's export trade. Forcign trade
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rcpresentatton an each country's embusiies and legutions
dbroad should be veerhaded amd stremgthened.

The group also recommends the establish ment of mar-
Lot rescarch organizations n differemt smdustries, with
such assistamee from the State us may be necessary.

Both export and domestic market research Orgamsza-
tons should estublish adequate commercial intelligence
crewes to provsde information 10 the small manfac-
1T even I remote areds, in a form easily smselligible
o hum, which would enable him 1o adapt his techmques
or ad st bs output,

The group rged the good work being done by the
ational and prefectural governments in Japan for trade
promotion through  exhibitions and permanent display
halls. Reference may be made in particular to the All-
Japan Smatler Industries’ Products permanent  display
i Tokvo,in which all prefectural Rovernmems partici-
pate. The group recommends the estublishment of such
cxhibitrions and permanens display halls in other coun-
vries of the ECAFE region. The group wishes in this
connexion to draw the attention of participating coun-
trics to the report entitled “Domestic and Export Mar-
keting of Handicrafts of Countries in Asia and the
Far Fast”.?

Design

The group noted examples of both good and bad de-
signing of small-enterprise products in Japan. In some
cases, entreprencurs had been quick to take advamtage
of the demand for 4 particular type of goods, such as
hshing tackle and bamboo screens, and to adapt their
plants to the making of these special products. In other
cases—handicrafe china, for example—the connexion be-
tween producer and consumer was 100 tenvous and
remote, and the design was quite owt of date. The 4
was impressed, hosever, by the work of the Industria
Arts Institute im Tokyo, and recommend; 1o parncipeting
countries the lime of action adopsed by 1his Insthsnse 1o
‘ve ds d model for a cemtral schond of design and re-
search in hamdicraft production. Among the functions
of such a school would be that of keeping in touch with
tonsumer tastes in foreign countries, and co-ordinating
s activities with those of the other ARAMZMIONS pro-
posed above,

Quality control

Quithty comrol in Japan of Eduus for the domestic
market is entirely voluntary, being carried ot theough
the trade assxiations. For the export trade there is 2
Sstem of examination and certification by the Mimimry
of International Trade and Industry, The Eroup con-
siders that effective quality marking is essential for small
industries” products in both domestic and foreign markets,
This is not, of course, an caey task. Even the clabnrate
wstem of inspection of exponts in Japan has mot s
weeded in climinating the consequences of earker expans
ol cheap, low-quality goods in many hnes of mer-

' United Nations ccument ECAFE/] & T/CIWP.A/5 (miowe.
«:raphed),

chandise. The growp noted the work of the
Sitk: Conditioning House,
considered 0 model for ine
processed raw material for

Yokohama
and beheves that it could be
pection o grading of sep-
export,

The group recommends -

() Imtroductron umd gradual extemaon of qiradnty
marking of hamdierafts and cmall industrres” produce: m
the countries of the K€ AFE regron. In view of the weak
orgamzation ot 1the markets in these countries, this work
amnot be et emirely 1o voluntar associitions, and the
State must play an active part,

(b) Enforcemens of compulsor inspection amd guaduy
marking of the products for expore.

In making these recommendations, vhe group ap-
preciates that their implementation will kad 1o an
extension of State controd over the activitics of small
industrialists, but considers that the advantages will o -
weigh any dithculties which may initially be cxperienced.

PROBUCTION TECHN OUrs

Production technicques adopred in different cottage and
small-sale industries in Japan vary according 10 several
factors. Among these are the demand for 4 particular
product and the extent of s prodection in the large-
scale sector, the natwee of the product —that is, whether
i a raw material or o part for assembly in large scale
industry, or a consumer article made from raw maeriabs
or intermediate manufactures by the large facteries—.am)
s price in relation 10 tha of equivalent or similar
products  manufactured by the large scale sector amd
generally in competition with it

The degree of mechamization, on the other hand, is
largely dependemt on facibities like those provided by
common facility cemres anl the extemt of diversihc.nnmn
ard the scale of improvement required. The training of
workers, avallabilty of raw material and kwatwm of

an' are among other important factors having o direct
saindi«cl hearing on the manufacturing  technigues
adopeed.

In cases where there i etk or mo competiten wuh
large-scale industry and where iemn are enher ma within
the province of this induetry or aee manul xtured in
inadequate quantities for domestic o forcign markens,
the manufacturing methds adhpred are montly manual,
with some exceptions where mechanization has a divect
bearing on the qualiey of the prodct or on any of s
sages of producton. Portery antickes, such a0 decorased
tware, are manwfactured by hond wich smple ap
Phiances and sonds. For Icyche parts, on the other hand,
every labmur saving device i employed, first hecame rhis
yuclds bewer and Lurger production and heips 10 heep
costs down, and alen hecause the aperatems invedved are
sich that they have 0 he mechoniaed.

The memt striking feature of production technujues in

- hhwr,&nda“—pnmﬁw
hnywiﬁcn'uahm.m-nudymsmhm
siderable time which would be reguired n




other countries of the region, however, the tendency is
to use ome machine for multple-purpose operation; it
would be 10 their advantage to follow instead the pattern
adopred in Japan. The wtal capital invesment for in.
salhing a large number of single-purpose machines need
not be more than that for fewer mukiple-purpose ma-
chimes. In fact, it is bess expensive 1o insall single-purpose
mackines for 4 given job. Moreover. they are casy 1o
hancile, repair and maintain locally, and their wtal con-
sumption of power is consderably lower. These machines
are ofsen specially designed and manufaciured in the
factorics themeelves,

Another notable feature obmerved in Japanese industry
i the avention paid w0 the layow of plamt and equip-
ment in order 10 save handling and conveying couts.
When it is not possible 10 wse manual libowr for con.
veyance, comstamtly moving belts and nther mechanized
conveying systema have heen largely adopred.

Most of the facrories visived have their own drafting
and demgning sections, development depariments and
sesting Labwwateories. The manubacturers of engineering
machines and equipment subyect their products 1o nigid
tests wader mwmal and extraordinacy working condi-
time, alliwing for the requisite safety facrors. Only afrer
satidacsory performance of the machines is estabished
wnder such condiinons is mass production wadertaken.
Seomslarly, other articles are tessed 26 10 their uhimase wer.
Then the service conditions are duplicated and accelerased
teste ase carvied ot

From she fjoregong. st wosld appear that wide she

FAR LEFT
Hand-dyeing sk fobrics in
a Kyote werkshop

TOP RIGHT

Applying the finishing
tonches to paper lanserns in
a workshep, Gifn Prefec-

re

BOTTOM RIGHT

Werker applying the wax
finish on & paper ond bom-
boo umbrella

production technigues adopied in Japan have emerged
from the pecubsar circumstunces of the couniry, they |
cowld be adopted with advamsage in other connsies of
the regron, with swch changes and adjusiments as mey
be required by local comdinons. In some cases, n may
be necesaary further to examine in detail the production
techmiques adopted in Japan, with special reference to
simplification and design of mass-production machines
and equipment to suit individual countries,

FACMITIES FOR SMALL-SCALE AND MOME INBUSTRMES
Rord elccoripcation
The almost complete clectribcation of reral areas in
Japan has greatly asmsed in the establishment of modern
small-scale amd home industries. There was mo evidence
that power was generated kually in any of the facrories
vised—small-scale or large-scale. !

The ver of clectricity makes for eficiemt plamt opera- |
von and saves costly manual labour; it alee hears . .
direct relation 10 the quality of the finsahed product. |
Moreover, clectrical appliances and woole are easy 10
handle. (xher wources of power, suah 20 diesel and |
Meam cngines, are more costly and, in cowntries where
fuel is imporicd, they require considerable expenditure
of foreign exchange.

It thevefore appears dewrable 1o provide slectracioy 0
the camtage workers. In countries of the region which
intend so smplement shew indunriaksation progrommes |
Mefore rueel cleciripcomon hes saken place, is mey be pref-




crable to begin with small localized power stations which
could later be commected to the mational metwork.

Transpors

\nother important factor which has aided the develop-
ment of cottage and small-scale industries in Japan and
facilitared their dispersal w0 well-suited rural districts is
the extensive availabilay of transport. A network of
hoth roads and railways, giving access to all arcas, is a
rather unique feature of Japan. Subject 10 the priority
wcorded by other coumtries of the region to the de-
vclopment of their sociad amd industrial activities, trams-
port facilities showld be developed im comsomunce with
the industrial development of the country.,

Ruw materials

There was o evidence in Japan of any large measure
of control over the distribution of raw materials, im-
ported or of local origin. In most countries of the region,
raw  materials—particularly those in short supply and
those imported—are controlled with a view, theoretically,
1o ensuring a regular supply to cottage industries. In
practice, however, it is not always possible for the small
munufacturer to procure raw materials in time, at reason-
able prices and in such Quantities as are normally con-
sumed.

It is recommended that, other circumstamces being
fuvourable, the control over essential raw maserials showid
be relaxed 1o the extent possiMe.

Rescarch institnses and training

The exisence of several research and training institutes
run by the national or prefectural governments in Japan

has helped small-scale induetry to improve the quality
1 design of its products. These institwes mu-x;r":ct

@ co-ordinating bodies, and, in addition 1o watching

over the progress of work done, they recommend grants-
in-aid and alo lay down gusding principles. They afford
Licilities for post-graduate traiming, for which mo fees
are charged, and give free advice 10 industry, but in
vises where 2 particalar  unit receives conederable
financial income from desigme and methods it hae

which were developed and patented by an institue,
vome form of royaky s paid W the Governement, In
short, the institwes are swupporsed by the Governmemnt
ind mot by induetry. Such facilities do mot seem o exist
- other countries of the region, and it s learned
that, where they dn exiat, the industry hae 10 shoulder
"he huarden of running them 10 2 great cment,

It is, therefore, recommended thet, as these research
‘nibstutes indivectly Aelp so busid the netiond sconemy,
they showid net be made & somwrce of direct revenne.

: from instituses for individual indusries, % may
Emm&nhnn&iﬂt institwees such 20
the Industrial Arts Instituse h;anhhu
t Up 10 help the growth and development of several
ndustries.

.\mhvm*admadh*h—

stitutes is packing methods, ndiuding use of the hest
and cheapest packing materials.

Common facility services

Common faality serviee centres, set up o undertake
part or all of an operation involved processing or
manutacturing an article, have chminuted to SOme extem
ditferences in production costs, and freed cottage fac
tories from the necessty of mstalling costly and heavy
cquipment of their own. Such centies have Jlso aided in
mantaining uniform quality of the finished product.

1t is understood that for such OPETITIONs a8 processing
and washing clays. compounding bodies and manufactur
Ing saggars—in the case of the pottery industry — these
centres charge only the actual cost and 4 nominal share
of the profis realized by the constituent members of the
group for which the centres were established.

In view of the muture of cottage and smuall icale in-
dustries and the desirability of uchreving quality pro-
duction. it is advisable that such common facibity cemtres
showld be set up im other countries of the region. For
example, in countries which have well-est.blished small.
scale textile plants, or in those wishing 10 set up the
industry, the creation of common facility cemres for
sizing, dyeing and mercerizing would be of immense
assistance to s growth. In ‘he case of the bicvile parts
industry, it may he desirable to have common tacilny
electroplating and case nardening plamts. It would he
necessary for each coamtry wishing 10 develop 4 par
ticular industry to conssder what type of common facility
centres showld be set up, with due regard to the cir
cumstances peculiar to that coumry.

The manufacture of ceramics, bamboo products and
hand-made paper and. to wme extent, sericulture leml
themaelves 1o rapid development on the scale of cottage
or small industries. Several countries like Burmi, I
iand Pakistan have adequate supplies of the row mu
terial required for these industries, but hetore any
comprehensive planning of cottage and smull-scale in
dustries is undertaken i will be PECEssIrY O Carry (A
extensive market and raw moterials surveys and 10
adnpt only such manufacturing methods a3 are momt
suitable, consistent with the quality and extent of the
raw materiale available and the nature and scope of the
stal demand.

k may be necessary 10 set up pilot plams in order t
train Jocal labour and 10 guide existing manutacturers.
h ars that a ceramics pilnt plamt is heing sct up in
Pa:r::n with these objectives, and esablishing a bike
one i bring considered in India. Certain imternational
organizations of a global or regional character, sach 2
the United Nucions Techaical Assistance Adeministration,
the Colombo Plin, the Unsed States Poimt Four Program
and the Ford Foundation, are alrcady actively assisting
in training and importing techmiciams 10 aid wnder
developed coumtries. It is recommended shat esperss
from Japen dse shouid b delegosed for developing
spocrfied sadusries m conmirres wheve condition:s ore
mwmdlar to thess 1n Japon.
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In Scptembar 1958, the United Nations Secretariat
isued a report on Management of Indnstriol Enter-
priscs in Under-dercloped Counmtries (Saks No.:
SSALB.S). prepared largely on the basis of the dis-
cussions of a pancl of experts chosen with a view to
bringing together expericnee gathered in the peld of
management under the United Nations  techiical @
aswstance  progranines. .\ numbur of background papers were preparcd for the pancl by the
Burcau of Fconomic Aflairs of the United Nations Secretariat, offwials of the International !
Labour Organisation and the United Nations Educational, Scientific and Coltural Organiza |
tion, and other participants in the meeting. Revised versions of some of these pepers appeac n
the following pages in the form of theee artiches on various aspects of the wbpt.

Labour Aspects of Management "‘

Some factors affecting the contribation of the worker 10
the cfhciency of industnal operation in under-devcloped
CoOuUntnes PY C. R. WYNNE-ROBERTS

Ma. Wynni-Rossars, ¢ ssuff member of the Foononsi In order s opere with full effectiveness, an woder-
Dovinon of the Innrnunond | abowr (e, povtics paved toking must have, in addition 1 suffbcient fnancial, me-
m Whe Pancl of Experts in Indusrid Monagement in verial. and managerial remmrces, 2 libour force physically
Underdeveioped Conamics beid o Umted Nasons and memtally suited 10 the tasks it hae o and
Headguorsers 1n 1he amsnmn of 19%7. His aorticle is o adeguaely 1rained amd properly mtivased carry owm |
revised version of u paper which he submined to the these tasks well.
Panel. The ement 16 which each of these exemial conditinne |
s stsined depends on 2 number of facenes, the et
\luuumw PROBLEMS MLATING b0 Lahowr ariee eth wnporiant of which, i any country, apprars s be the
VE a the level of the emerprioe or undertabhing and 2 ainwde of the employers and management ,
the higher levels of individual indwstrial seciors and the cerned. However well-quabified willing the warkers
ecommmy 20 a whnde. Prth sets of probileme were diocwesed themeeives may be and however h-operaive gavern-
M 2 mecting of experts in industriol and humoan relanions mmuaﬁcva&m'htini'minhwvﬂ |
convered by ihe Imernational Labwaw  Orgamisation the employer, pubdic ae privase; if he faile 1o tahe i, we
(JLO) 2 Gemeva in July 199! The presem artiche i ome cloe can do = with the same effoctivensss. Con-
of homised scope. W in conbined 10 4 diecussinn of wee versely, the employer or Manager with 2 sund wader-
of the Linar probleme which arise 2t the level of 1he wanding of the prableme 4 proting the ben :
emerprioe and which confromt management in the less- personncl snd with the will w0 1ry
develnped commtries. b envisages management of labowr 2 bigh degree of efficiency, even in
matnly from the viewpsint of its effect on the efficiem wotrained snd inenperienced prople.
apetation of the emerprioe; success or farlure in 1ackling The problems of effective mikisation of vhe shilisies of |
ki prodidesne is viewed here 20 ome of the criveria of the worker and of achieving satiefactory humen relatinne
managerial eficctiveness. between employer and employed ave far from heovi
ot oot of whe Monng of Evpors , o ond boen snived even in the most industrially advanced eoun-
chn yprres on “M . . H
Humon Roomivny IO Gamerming Moedy, duvemnt . B, e Ve la *:&“r e there enin, however, farmally
nd smaciotnd docomenns MIHR | and 2 (Goneva, 19%). The Communication botwern
mosting wae swtended by repressmistives of gorermmenss, em :m“‘“’“u“—t

plovers and werkers fram simteen conmries.
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rvign rtween moenogement and bdwar amel on the
w 1nd develgonent of workers' shwhties and skolle,
Thes 1w st gemeraliy the caee wnder developed e,
though moevery coumtry mav be lound 4 lew eneer
nwey owsandhagly managed by men of awbty aned
niinaon. Nevertheless, o wn the aves of persomael
Dnagement—a e hroadest sense. which rmhdrg
aman relamms -t s of the gresest problem of
histrial operaton 1n under developed commries oowe

I sme of these problems rele 10 the developmwem o4

Deur's capabnhties aned 1avolve managerial respunsibmh
b the sehecton e tramng of workers: others
icern the metivaion of cmpdovers aned emphovecs aned
wolve the responmbibny ol manatement ko winimag
FOcooperaon of s mampuwer.

CELRBCTION AND TRAINING 6F WORK LIRS

Poaen bew emerprises n wnder developed cowntries "

MoHrempt made o sysematic selection or takming of
workers. In mamy instances emplovees ave recrwieed on
he bass of 4 permnal relatumebep or irendeiep wieh o
UPCrVHDE of saweone clee dveady emploved in the ¢neer
11w Few heme have adhned selection sess. In o honotes)
nimber of coumtries schemes for vecsional gwiddonce
lor voung peopde Rave heen pur it operation, bt the
cnplovment seuation is ohen such that they .re forced
o tike the fest avislabde openeng. In amv case. sach
whermes a0 exist are gemerally restricred 1 4 few centres
ol 1mustry.

tn meoa wader deveboped countries, hethe formal veon
Honal travming in indwstry i s far provided, and fermal
premticeship in industry a0 oppoeed s hondicroft ie
rithr the excepion than the rule. Whese % dres eniat,
1pprentices are ubien treated a0 babmmrers or shop huys
rither than futuee workers and are keft 10 their own
dovices o pick wp the shille for their furure OCCUPAnn.,
Tcaching 1 Maphazard and depends on the prodw il and
Chimg abibty of the shilled men with whom they are
Pt e work. Wikde this ssewation s wnpreving, eaprcially
i the larger emerprioes, progress i sow hecawer of
many deep-ressed cotaches.

One of the obmtacies is the attieude of employers. In
eeral, they are met imerested grvong their workers
tormal traiveng, even when thee moght he provided by
1cchmical sometamce exprres working in their planes, and
they may even we the sevting wp of institmes for this
Purpose. This relutance appears % ariee from a fear
wh.nnhhcyuainamahvilam&mdbb*v
Nanes or will leave them for 2 competiser prepured
ofler hagher pay. W ales seeme 1 ariee from igmerance
i the mmcliﬂuﬂdihdhvnhwﬁkh
ey are ascqpuived, and of sheir | \ yi
It mmanwlacturing prenesess; this igmrance in tern seme
o the backgrounds and interests of mwny emplioyers,
Hich dsen prosmpt them 16 concentrase upnn the chm-
ekl amd Amancial sepects of indwnriel opevation
"M'MWMM“M“’ The

Sce Unmod Nosiom, Mooagement of Induatviad Enterprives
! nderdevelaped ( onntves (Sades Ne.: WNHaY)

problem i wometins comphicncd by owidkospread e
W and e averson of Tnerae Peoote to maneal Libwaer

I the coumtries where thes have inci cobhivhed.
entres o voo gl trumng of voung workers ol
weheles ive generally womsored or mmescd by the govern
et A rue the whemes re o hmeed wope. 18
regards boeh the mumber of 1rackos veg metil e ks
e otten proterred and the mumbeer of workers trared.
The pramary m. o hew. is w0 LR s ory wheo wol)
thotuen tram o watl ke ceher comres or pass on tlwar
kiowledge when they reruen 1o oy
CHCTIWINCS 1 W bcambe. Ooccasion )y
natonal experts amed immrackons 1o
sl depaetments for e
prersonwel,

The serionm Lk of vk lied personnch moinduwn 1y
thiues the need for Pamt mamagers 1ot workers 1n
Tt owm plaoms, wming koremen el onhr led workers
bor that prrpose. Unbortwnatcly. the Letter aec ot abw vy
Copble of trimemieting therr own K mow ke ofectively .
Frest aod com be provided 1 thes respect by o Franog
“'nhm-h-hm'y | LTI progromme 4 devie
howeed 1 wope b viehehag ek returns, Large
wabe waeming 1 thes progr.omemes has been Crred
out by B experts in bneka, Yugonbavia, bsrsl, Burm.,
Pokistan, ol cniver CONmtries.

The graming of belowshops shrosrd 10 enalde workers
and superviers . periect theie skodie aned 1o bring rher
Knoowivelge of procermes wp 1o dote i o WAL e e
ed rvsongg the bevel of kil s wenele developed cowmres
A iy, however, i that maost commtres m o meed o
sch anmetomce are far dway from the incdumriidly o
vined countries whese traimng can by turmshed, aned
the resulting bgh con 1 felbowsheps sesricts their nuem
her. Many such felowsheps, however, have heen provieed
with the somatance 14 the aver maes waod Lobwar Orgimena
tom, purtcularly 10 Yagesbovia, o smedar prowrs
have heen sarved elewhere.

Experience shows tha whele cmpldevers e rebtam
to) Lk Pt i presveiting schemes hor vouatonad tramny,
they are gemerally wilbng —at beast. the mewe endighene d
sy them—tn have their workers tr.ened ome s
whemes huve been tet up. The preblem remonn o4
edwcating the mopony of emphyers s apprecise the
nuwre of thew vwn requirements o skilied perveome |
and o owercome thew imertia or these rehactonce s, take
the necessury actm.

The travmeng of operatives con he pprecialy facdu.ned
and the requeements o shilled Labwar reduced when
programemes of work umphficatn ave adbypeed by emaer
prises. By breaking up complex operations, u i prosshie
W comemrate the eflons of shilled workers on these
Phases whech demand perticulor shille, s thae the taok s
!M&mulhm%mumadcnh

kly cought con he perfermed by unekilled o e
n‘ wewrbers (ler example, handlong sl 17 anepuirt

. u-ﬁw of whemes recen mg 1o ol smtnce from the
Inwrassional Lawwe Oy and et agenoen e men

Only v Lirge
v provike e
stoup and operane
hrea vemng o IRy

wmnd i “Insorsancnel Tochaun o Awmtonce Vinarmel Trom
ng”, Interaumond lsbew Beovws. Pagrs U4 w I (Gemeva,
June 1997)
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). The rasmng neme con be reduced by vhe wee of
movien studies 1 umphdy the more complen phases of
the aperamns. The ramng of nall wpecirhins o carry
ot thes werk 1 the special feid of ativiey of produactrviy
rrsmona. productiviey cemenes and smwlar organiaatuns,
many of whih have lcen st up and aosemed by the
Intermatiomal Lbewe Org smeation.

MEYFM A TION

Preper selection and trumeng will enable 1 worker o
develop hwe capiinbities. This, however, m met emoagh
for an emterprioe 1o he productive. 1y emplovees shesaid
want o wee thew capabslres 10 the Tull. In rnduorrially
advanced coumtrics with dequae nambwrs of ohilled
workers 1 many trades. coployers Rave found that, 1n
adehtion 10 being avadable, Lbwar showld be co-operative,
Perhaps 2 more mmportant cavee of kes o owput than
wrikev—ot which cvery conmtry has 1 Metory - 1w 2 con-
sious pobicy often practised by workers of bt ing thew
owtput, wewally hecowse of fear of rave cwreing or of
“workimg themmelves omt of thew jbs”. This ks Crmnee
he measured. Somctmes, partcubirly o the case of
pree work, ourpet may be resricted 10 4 level agreed
wpon among the workers or 1 a kevel conendeved by 2
worker s vl ient 10 provide im with 4 Certn imcome
he wants 10 carn. Conmderable ks of output may s
be coumed by workers whe would keep 10 the muselves
short Cuts o wmprovements 1n mevtheds whech they have
discovered and which, it apphied. would e suetan
tilly the prodctivey of the plent. Over snd sbove
the looe dur 1o restrctions, there may olten he bness due
W enesmve scrap or faulty work owing 1o sheer 1meviller
ence om the part of the warkers 1o quality requirements.

In imduwetrial coumries, conditions may develop in
which even enbighecned emplervers Tl 1 enliat vhe o
operatson of thew workers: sense relations and nduerrial
wrde waally have 4 kong hatory and we gonerally eon.
cemraed i particular industrios o aeae. Most of the
undrr drvelnped countries have mo mch hessories and
the bl of the Liwner force has ne industeral 1r.odition,
a nn diawn predominamly from ageicubturd occw
putions. Unesns sre obten, though by ne marans abwavs,
wedl. Actwm e divelip wund  lhuur monagement
reltwme resuling m proger mesivation of weorkers hes
uprieeky on the dhouldvrs of emplovers wnd monage
memts. The Maewy of industriol selations n the mare
wdvanied crumer.os smggeere that wnlees this apprerensy
w wiaed ond made wr of 2 vhe nan, induary moy
hove w0 comennl wuh compimng mn-conprrative
vombs of lidmaw 0 a0 somsephese of erness and

..

Th tash o (nvming monagements 1 wader
drvehged commeries, snhmling munagememes of pabli
emerpriars, «f thwe gnwtant tewsh » me dware cany.
The povchomasnrdy commure ial and honns ol covined 4
P ndumriabioss wnds 10 moke them conmdrer Lawiae
o et amobwr comomedity wheee wrviies e o b
honghe 20 cheaply 2 prosde. Wheoe the indunnabio
has 2 londawmng bubground e mev rend w duat
oA Me warkers m domn fevdal e and. dthough e

4

concermed wih the isoue. Indeed. many emplovers in

and unhapprnen of he working hours. In porsiculer. |
the move from 2 smoll wwiety 1 which, ponr 20 he may |
h,khawn‘ st and 0

o bhely 1) 2ot wp poyc

canse of duep discontent.
“d igh lubwr rarnmver, prodonged sbocntosiom a0d o

camonal apperently irratwmal acts of vielense—wheeh are

u»h&ndmn&nuymua&v&nhp‘mbk ’
may well be due w falure on the port of bush werkers

and monagoment w widv for 3 ponger adjmstement i

the mew conditwne, ~

4 managemmni ol cserpriose thecugh sn cloveed com

oy grve them prescr recogmtion ae adividuals vh.n
emphovers of eeher types, e mey he prosmpeed ¥ g
hie will 26 a Pigivt s 1 enpect uncparst g chedion o
Oy tradiewmad wtnudes wememng fvom Came or clay
remd w0 make relmrne hetween managers and warker
i ult and dioame.

The hrst umpresssns which . emplovee receives of |
plamt where he 1w bived mayv condson e outhork
row reds s emplovers for the whole dueation of s sta
I memt incduneriadly wdv.amoed coumtrien, rmeltiction proc.
dures have hecomm an accepred techmagie of personnc]
management, but in wader developed Counerws betke
done m oany bt 0 mnorty of enhghee ned EMCTPrI |
o help the mew worker s sdbum hiae M o hes surrownd
s of 10 cxphan 1o i the workings of the emeerprive
aned e rolc oM Vet most coumtries 1 process of
it riazing re baced w itk the probbdem of HReT iRy
1o imantry workers whe hithero have haod mo comtact
wieh 1w and who Rave hved i remmne rural areas,
Abbough there 16 somae awarenew of thes problem,
does mu swem o have greatly impreseed she people mon

Looraong the nes of 4 pgdovag makins in o marking-reel
fucsory as tmbernasd lndira v

under develnped counerres do net we 1 2t all.

The wanstion from an sgecubural way of Me with
ws varied tasks snd sl pnaed diarplines o the regi
memation of indusrial hie o wouslly very shrug. h
v made havder 4 the worker has 10 leave hio hoene _
hve sn 2 city, uoually wider conditions : ]
the sncinl satistactions which would offsst she frunesion

sccepted 2 an
mmmwh&hhhma-n* Y
.ol tenswns and o b the |
well- known phenomon:

hmbdmnuwmhhvwm
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itree drawn fromm ol Clwses of werkers (and in laeger
werprers, subsdiary shop commeesees) seems v odier
" mewh anved peasam the type of comewhative
nechamem wieh elective righes e essemtially difiereme
o the sl orgamsaton 1 whach he s accussnoned
o s own village. Whele n apprecised tha the
primgs from a bassc pobieical philasnphy & variance
2tk thone of mamy ather commtries, 4 study of the wem
~ u reloes 1w vhe meegraeen of prasimt labour e
“uhumry mught offer some wdeas relevant o the sdution
1 this problemn eluewhere.

Working conditrons offect mot ondy the metiv.ionn of
the worker but s very capucny 1o do e work. The
nchtens m mest indunrial establishonents in the cown.

s wader diecusssen, especially i rhe smaller planes,

ZREL AR R

e such that the worker wmply anmet periorm wih
tull efleciivemess, even ¥ he wowld, Anybdy whe has
modk viens W faconries in trepical cowmtries hae heen
abke w0 see workshaps with hetle or ne vemtlution, weav-
iy sheds wet with hve meam. ok of drinking water
11l eldven, hnpeiesely working space. Wark-
€T S rows ounssde the busldings, absenting themerives
from vhe work place in order 1o heep cond. Goen! work -
g conditions are a prefequisne 16 any Jtempt 1 wn-
prove metheds of work or 1o metall rmcent:ve schemes. ¢

The report of the IO meeting of exprres on induserial

] 1 humen relatione® Nots 4 number of me.ssures which
can be taken 1o inflsence relane within the emerprise

1 tuve miwmse-

and 10 rae morale. Some of theve e meLInCe, incen-
Myhly tromed woll for heir
effcctive apphcation, and weps should be 1ahen 1 weder -
devewped countries 1 ¢neure that adequare Lacthives for
Uil sch sl are avarlodde. W hasever steps ave
tekcm, thie shentd he dime in convhation with the
workers or thew represemtatives, Conoulttvn n all
levels m s which can he wadertdben wichowt
Wiy iraned safl. Workers in wader develnped cesn-
rics Mave the same haow sereudes 46 werkers anywhere
v and ave mre hhely w en-operae with monagemem
" 'lwnmhwnmmmmc ' w0
them. An example of the io provided in the repuet of
A expert sent by she Baternatwmal 1w Orgamaition
1o underabe watmng m work study and ndusrial en-
Rincering m the wanepoet workshops of an Asien cown-
" M owas e eometant praceice. a a hest mep, 10 call
lzcther muanagemment, swupervimrs 4ned workers' repre
wintatives and w enplasn what he peopoerd w0 dn ind

g iy Bebore any techmecal umprovenmenes hod hoen in-

Noduced o the shoge, 2 morked

rise M ewtput became

viceable. Quesioned on this, the whien scretary naved :
W were rnabind e w&cnmhm
J e for vhe fem tiome ;
1 werkers and shey

o .K.'t'm! MR CONSER 00 tidosy o gy
o uncerchy amd is rexh 1o iy o om Promiscs muk
Proken peomises 10 workers wonkl permaaemiy imp g
relations wichin the underr ihing

Efective motivation depends Lirgely on Proper
ttude of 1op mangement tow ards Libnour andd wpen the
tramemmenien of this a0r ke through maddk manage
rent W supervimors. The frequent folure of the T
g Withen Indwatry Job Jnst racton Programnge i many
wadertakings can he directly traced o the Lt that the
atnwdes and Mehaviowr 0w irds wborchnaees Liug e 1o
sapervisors waeder this programme wore o duplicued
i the brhaviowr of their own Serions towards them
The tact that enlightencd wriukes row s employecs
yield mnproved ecency s heen cmondracd Il
vanced hrme in all countries. Undortunchy. M Hoo many
canes emphevers Enl 10 rerbise ths tar o Lk the
emergy o act o w. The Lubwee of Robwrt Owen over
4 century age m Grea Bricsn o comvince his 1ollow
emplovers of the mecessity o gond managemen | e
relations 1o il reprased everywiere wnday.

e ;Hlu' tor o

I%Mnsﬂogblnma“*htwyr“
hohed on she planssnon

In conclumen, success or fabuee th Ladwar MR e e
reletions rems entively on the astiudes 1o ane amrher
of the parties concermed. There evim many technsgues
» the of personne] management which maey he used
0 hetter these relations cned 1o mprave the ¢flectiveners
of the worker 1n the emverprise. (ireat care munt he taben
w al persnmnel martcrs met v avempr 1, tramepe ne
dicectly management wenudes or techni wes cvolved m
the more industrially advanced coumtr €8 10 wader
deve ones withowt tiking e accouwn differemces
" tradition and cuhure. They must be adapred 10 becal
requirenments and cominned with the hest  he Snwnd
n cach coumry. Sence emplivers and wop Manage e nes
gemerlly huid the econnmuc prower, their stades ave
crucil. Gewermmental actim theaugh legimiann and
ﬂdbmyunnamﬁt&.hu,nhhly
effochive. it requeres the co-perarionn of monagement and
workers, Avesrudes con he changed only of the probbemns
mveived are fully underscod by all conserned and the
advanages of mareducing change clearly sen. Continmed
*.f-nualhnha'pmnhmyhbh.
show satielacery sel mions 1o these probiems.

L
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BY CHANDULAL N. VAKIL

"\-m:vmhmbhh&wmmwmh
mwindegnd snd innawemed fates whuh tend
sivar e supyly snd compranun o emeeprencurial and
munugerid prrswnel in uwnder desekped conmries. This
M 4 bwvnd frld d vgiey and many questine ariee with
m e conment: b the prevabing sxial and metnuinal
aemmphese condive o prwiding the ccnnmmy with
e aentity s quabity of husrse b&rﬂ’
) ) Wadvrdng w0 wnder dvvebged coumew

**Mfﬁuhmhbwmm
a rogurds mowture and ) To what entem
» prebwmonce —tueh | uﬂw&rﬂ-
on fatwes heyend the comsond of munageoem’ Bn esher
woodh, v what extent 10 # conasrsined by pressures, fri-
”adn-uh-oumqutmdm

Me. Vuin, oo Iadon sonomne ond smsralog .
Duvoctnr of the UNIICO Beswarch Contre of Cainme
ood Dowiter und Profussor @ the Bomboy Sibasi of
Fronome : wnd Suvicingy of the U siverney of Bombey.
portnspuied m Whe Poncl of Fapure in Indusornd Men.
agement 1w Undor-devvlogyd Connoies bvid o Uniend
Nawows Hoadguer ters in the ontumn of 19%7. Mis oroscie
b a rovised vervion of o pager wiich by swbmiseed »
e Ponel.

L

and muial facrors’ bo e perbeomonve 2 sefoctnn w
4 couse of bk wardnens’ To what ewtent con the situe
tion e resnedied thrsugh action by business leadors, the
Sne or public or privase ageasies’ To provide an an-
vwer to thear questinng, much ressorch in hivherss Nnele-
enphwed forkde o nocessury. Thie aricle 1 confined
4 preliominury mvenigaun of wome of e facones having

uMcﬁath&w'ﬂwd

reference w conditsme in India.
MNNES LAADEISINP

Monagevs, entreprenonrs ond ronevasery

o diacussinne sonserning business ladeechip, the theer
NP —ABIRIGIT, P0IrY Pru newr sl IOBSPEIer—ave SR
vmes weod symemymmely. By and luege. e camme enndi-
twme influence the sapyly of emoepronsurial snd mun
agevial povecnnel wnd sheredore hat of v ssiond
tademt. Howewr, inmmvin 20 snh duadd be choark

Miﬂ.l&MdMﬂ

T et s Sbmposr won |

the ccumnamy of mew fsctewn, mew poodurte, new msthed
oA pradhucriem. mew wwrces of supply. snd dhe cremion
o wew sawces of demand. Eoseotially, ioomosatim
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imge

degree of resbieme and prenes s the
{0 husaess leadersng Peqaisre e s,

present the merodhmtion of mew prodecteon et o

' mew bumeness leaders or emtrepremewrs. Obder cuvh

vhed hewe are a2 rube less ochned w0 ovate: they
e accumenmed W reowtime ind are relmctant s take the
ks mwedved m large hanges. I the S humperer
e, the precess of econmmm develpraemt m chara-
trided by the roe and o of heme snd of busemess
iders: the emewe complex of the phemomena of devely
ment amd bumemese cvoles 1w hnked wieh ey e, and
he immevisor o the hero—alben 4 tragx ome-—d the
drama ef ecememn v mamms,

Miny ecomemmms recogmar tha Schumpeter's pacrure
ol develgpmment comtmme certain eserneral snd redev.ame
fictors bast commsdder that dess emphass showid by Niven
o the pole of the vmmevateor. They prent out bt varnowm
npes of husimess beaders omd hrome perticipate in the
process of develpoment: that cuddished 20 well 26 new
hrims play 4 rode therern; that o) develpmentd chaonges
noed met e hag anedl spectacwlor, mor far -veachomg 1
characrer amel vomgnact. In thes diferem hahe, vhe diaring
o hetween 4 successbul monager o entreprencur el
0 i aeor hecomes ome of degree raoher than of kind.

Reqmnses of efficsene MOnage e s

huumem&&ﬁucﬁbmmh&rﬂ'.‘
Somw quakiies somwrimed wih i kend themerives heeser
o compersal than w snalyticd defimieren. Amung them
.stthmucdathddm. A
husiness leader Maveng vhee quokity — which can he ap-
precimed omdy by won wil prevakng sandeeds
o perfermence—e o heep 4 hning of oquadny
with ¢ g Reme.  Amaher quabey io the capaciey
el : hem's e comtimunvely and sucess
iy 1 oe fase of ¢ wwernal and enternal con-
diions. Thee reeyueres 2 sense of perception and s wrong
nomic characeer

n theve s 4
ity e tahe what meghe be sermed ‘o whated ricks”
mmehydpinucnqaﬂmmwwcqa

" Willingness and 4 wy tempered by camtion

P uee slvng wndamebior pathe. A fiem may hove o
< contend with cppronisn from ather firme. wich abutacies

.

b

i

o

g MR

tiwd by smcial mserferences of varwres wete—in por-
wolar, prepudices and Moses which mught hendrr ine
Crinen and bk me morkets —and wmemetimes wioh
shibe asviewdies fremm the prvernment weul. The he-
hn.nuad-&dxmdaman by
w.hmbyndmwnhm com-
1T ency and magnasun, ma mevely withen Mo swn firm
i sden winken ohie wider ocmmeonic eaviennment wish
wach e comes e ememact. Neot only dnes he moot ob-
Y les when ng W anslase Moo ideas e scrion,
m.hemcmlmhnmu‘mwh&
T lem, hhpvbaplhnthydmnq whech

we PR Drahmenand and €. N. Vi, “Technisal Knowl
x thlwqulmlmsum
Fonmon e Under-develuged Counerses”. Econvmec Progress,
“d by Leen W Dapriey, Ineneut de Rechorches ésanaminguers
wiles (Lowvasm, 1999,

wopartcadarh warce ameong busoo s feohors noandkor
devehoped commeries.

Edective eaderdbip 5 non mare by T ofF con
tribating o the ecommc amd nil tortumes of the
beader's cmm hem The 11k o Pusi i v le wdership b
mcreasngly w0 he periormed 10 the comoxt of 4w
pobitcal e mpve re permescd wih o high degroc o
ikl Coommiernmen. Pewwt e o proatices amd mthods e
resmagly subpect to wrwim by the wovermern Al
the puble, ma only from . wrcth beg i wanchoim
bt e From the Pt of view o ethics and sl
vidues. The stamedioes of cvalumn of e kowkr
shep Lorgely rest on the contribation which m.kes 1o
the st needn of the comemunm

ko4 grome eversmphie.nion aned o hoarely weeptable
general propnesten 0 sy that weeh develhpmene 1
coumed by Lack of humonese keederadvip of an apprope.e
tvpe, alehenagh, wirhen howees, et ve ottt o o beder b p
megi rame the rave of ecomom growth ol mgin hely
HYCTCRE certann ohmacles wo ecom e evekopmen: w
m far, hewever, from heimg 4 pomaces. Nor w1 coreet
b comtend that busness lekroep 1 wnder devekynd
countees o meemonally of Cimberen guelty o w0 b
rehen the develged coumerics 4 hmg e 10 evodve
sntable buseness stondacdh and relved il VIEW s,
Ao, 1 i hardly proper 11 emert that 4 kw kel of
Pusinrse periormance o due 1 swome dedn s n e
persmahties of vhe busness leaders: b 4 view sende
bs contuse symptomms with commes aned sueface Phe memve na
with duoep-ruved munivaring facvws. Whele x 1o et
Proper W consder defuciency n bameness brackersp a4
cemral Nomstrng Faror, newher 1w o APPROPTLAE 10 igneve
o MHmse 4 cenan number of  mettmtond  and
sxiwigical deficiencies mberemt i the swrwctune ol vhe
woder drvelped coumeies. In 4 concerted progsamme of
ecomemic develnpoment desoygmed for 2 sl snerus ok
on varin iwhibnting facrors, 2 spec b remedy must be
brwnd for cach maper deficiency. Thew sdeas must he
kphl-'dliumhwhﬂwnmm'hqnt
e 2. What feems of businres addersing  weuld
be the mwst appeaprive for 2 given commtry’ Whe
meatures mught be wbgred v wmproving hasness
haderdhip’ How couid Rnewhedge of dhese sechogues
e diosemminused’ What siod valees shosdd e hept 0
mund e semping 1o imnprove hustne s beadde roiep’

TMCTURE AND CNMPUNTION aF DA N AHEMAL
PERSHNNGL N iNEBA

To generabor shonst vhe prodiem of hsssnese beaderddup
1 hosardone wnder 2ny cicumaances, ol the meve
nhsndmnh“v&nﬁ,v‘m:.
Mure moy be guned by dioiussing husinese beaderdup
M a nerrower comtent; m what follows, 2 few ndica
tane will be given comermng the wructure and com
:—d emoeprencurial and monagerid peronnel

Do that coumery, emeocprencursal a0 well an managerial
persannel we deawn mostly from certan cames. Tham,
the dommnomt growps n bachan industry and husness

9




Fod of the wording day 4t
e T lomn und Swel
Company (TISCO) i»
Jom hedpur, India

ave vthe Morwaern of Raposrhaon, the Guparatrs of Gupara,
the Chestiars o Mackvan, vhe Scndius of the dermer Hindu
commmumety of Sond which 0 now poet of Palisan, and
the Parse.

The bey mn husinrss snd industry are gen
etally vinsined on vhe husie of fomdy mares r.ober thon
by recrummemt frm sanody warces or by promston of

whes e mrt marobees of the {ammbies i enstoed.
kading fomdies hove wide weerhuhing smerens.
Residrs iate ond fammby conmexions, murriage 1 2 m2ane
of emtey e hadvrship groups, bt 0 e remricted by
widvly prevalent sradiewme snd custrems which rule st
ndunwn of fresh bhwdd. Leading busness and indusieial
frmns 0 didlesemt regrone are Dobed by farmly relatinn
hepe. sndd compurninn hetween emerpriovs 1o frequemtly
bosed on riviey hetween difleremt famwbes owmng or
somoedieng firmn or groupe of Ao,

The mest ngeetont wasrce of hoonce for the groweh
of busene i 0 noernal acumulaion. Net ondy are credit
matitutene ill lew and kool devebpod e it 0 mem
t ionpuesl for canewders, whether individuale or fiems,
however emerprioing they mey he, oo shtaon foom thes
mutrutions lwge crodies for long proinds. The concemra
wem of hnancal resnamces within purticular chused groups
thue creaes adhesnal chuales w0 the inflow of mew-
eomurys van wdusiry snd wade.

In pur of dwer chataches, beeahes have hoen made
i recent veors m the emrenchod pration of Loy con-
cerns and hrir ngholy han monagesmemt stewcrure. Thes
chonge 1w mandy dur w the scelerasod rate of
dhwwe A, lor 1 2omed tiens. Popuinien groweh 1 snsther

facsen, wmasmmuch 20 it exerts a pressure for grester imer-
cvcupuationad wnd imser regional modiicy. Fewer eomploy-
ment cpprrtumties and kwer cormags i wadivionglly |
Cwaprrer” e cccupations came the mere  aoniirious
members of thes comes w shilt 0 mew ocupations,
Liomoted 20 they mav b, the facilities e credi prowided

by mewhy cssbdished credic inmitsnions slen mabe pov

whie the eniblishment of wome new vemwres by “smt
waers’’ ?
The charactersstic brm of orgamsation of dhe emtee

'

agemnent. In liege fema, it tohes she foem of sthe mon
At agency wymem. A managing ageacy fiemn cammiers |
w4 rule of 2 growp of relarives. le cominuity i on |
wp of wme or smove-snlow ||

suved by smccessn W
oA the ongind members. whe olien hecome poraer
Mﬂh%dhw.mm'ﬁ

coninnes the functions of proswess, hnoncier, sond son- ;

woller of the pam mech

woctings. where he and hie acoscisses hedd she woning |
power. lh—l‘ym‘*mycmiﬂo&
ment and working capuol. Mie duminamt position
sscure.

Tb‘n.nm‘ twe examples Mwhoyp‘d
wepsmissma previhag in ladon monegng  agenet |

‘Soe ©.N. Vb ami P, R Draonanend,
Shortuge Econom: (Bumbov. 1987) pagee 726 10 174,

Pionaing 1o i




vrme. I one leadng twm. o parem company comrole
inother loege conern and 2 hedding company. The
ey i werll managing agemt of 2 namber of other
companses. Fach of the dwectors of the concern is in
‘harge of ome or several of the comrolled companees
and 1 exprosed 1wt ae an sdvieer 1n s secial e

tor ether companes an well. Amng the compames
comtrolied ave won snd wcel works, mechanial induetries,

coveon mulle, oo mells and Chemacal plants. Dheccrors
sre pasd om 2 salary hiss, et somme of them are given
4 fractmmal share of the Commmiseeon acrueng 1 the man.
W agency hem: the managed compamics themselves
do mot bear the con of rhis top managenid waff. Fach
p direcrr 1w smmsed by execwives emploved by the
g agency, i well as by the manigerial perwenel
who are on the paveoll of the come robied company. There
noa second-hme management  wractwee conmeting  of
exccumtives with woll demmed funcenon respomsihebit s,
Proehuction s tiken cove of by manager, offce ael-
mimsrateon by o secrctary el account. g, marketing
usally by 2 superineemdent marketing, and purchas.
ing by anether oficer; o ave drvectly respunsible 1 the
direceon m-chorge. In the (e of Mg companies con-
trolied by the hem, there 1y wenally e 4 techmica]
wvier. On the whole, these s conmdershie delegation
s#nMyinMﬁrn.MthwyMyM
tracion and deciown-moking ie carried out ut the second
cxecurive level withoan imterference from the wp. \p

pormement o all prote is made by apuciel commissees

with thve assistance of enecurives representing the com-

,‘: Paines onmwerned. disectnrs do mnt sit on such cnomomin-
Pioes, Heglwer enecutives ave appuented by diveconrs,

cunng of peet o she Mindusen

(r bodios revsiovag e Pad

Hewows, Lomnisod, Cdiume

preference being gencrally RN 10 promotion of persons
from Jower echelons, The oamzation ol personnel
and the management vircure are m this case ngudly
defined aned there s et room tor ersonal ierference,

In ameaher leachng indusern] RTOUP. 4 private company
comrols 4 managing ageney tirm: these exerdise porntly
the inancial aomrol of great number of ctber industrial
comeerm. There i considerable diversitication of mves
ment e this group, which controls such industries s
e ravon papers soda ashe ciloum carbice, i JAir-
condiiomag cquipment, The group s Lamily controlled.
ol the dhrectorane mdmdes hardis vy outsiders, Fhe
over b comtrol of cach managed hirm s entrusted 1o
one or more members ol the Large family sever.l
Drothers, and sons and sons i Law of cach. The 1op
execives of cxh hrm or group of brms managed In
them are appoimed by the directors, While operationl
dueies are in the hamds of MUNIRers, secretares and
simber othctals, responsibiliy in this group s largely
concentraed o the hands of the dirccrors and top
oxecmives. The personned organizaton 1 Huid and the
persomal elemen s presene 1o high degree i wal
PN e et

Most Lerge Indian tirms under the NLINAZING dgency
waem present features sinnlar to those described above,
A bew Iocal groups, however, have somewh.t differem
wt-upn. For imstance, one family controlled managing
ency, which wday has a lirge wake in Inchian collon
medle 26 well s in the manulacturing of sarch, dye-
wulle and pharmacewticals, saned o by obeaining a
subutantial propurtion of s capital im the form of “de-
prests” from sheofls ( inhgenows bankers). The cotton
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mills were primarily finunced with these resources and
their paid-up share capital remained very small. Some
of the depositors eventually received shures in the manag-
ing agency concern, which thus includes a number of
sleeping partners not belonging to the family.

With few exceptions, one of which was described
above, decision-making is highly centralized in manag-
ing agency firms, and the senior partners usually main-
tain a close watch over day-to-day affairs. This method,
which is sometimes called the pedhi (small firm) way
of controlling business, is generally possible only when
the agents restrict the scope of their business o a few
lines. Delegation of responsibility is usually associated
with higher diversification.

A different managerial set-up exists also in cortain
industries subject to government controls, for instance,
in the cement industry, where prices are government-
controlled and trading is a State monopoly, or in steam-
ship companics, which have to depend to a large extent
on government loans and subsidies. A recent trend in
these industrics has been to employ former Indian Civil
Service officers as top executives, in order to take advan-
tage of their experience in government administration.

The system of family management, though not unique
to under-developed countries. has a special significance
when it is a dominant feature of stagnant or slowly
growing economic system which allows little scope to
enterprises of a corporate type. As a rule, the family
management system does not provide a sufficient number
of suitable positions for all members of the family; on
the other hand, the remaining members are discouraged
from secking employment outside the family firms, This
tends to increase the ratio of dependents to earners in the
family. Even where employment is given to members of
the family, often it is either unproductive, or could be
filled by better outside candidates. Excessive dependency
reduces the saving capucity of the family as a group,
while overstaffing and incompetence lead to inefficiency.
The parental authority basis of the system makes it
difficult for the younger men to develop qualities of
leadership; the atmosphere of security hreeds compla-
cency and unwillingness to exercise initiative. A feeling
tends to develop that any prohlem can be solved through
assistance provided by the family.

While the managing agency system has done its part
in estahlishing modern industry in India under British
rule, its weaknesses have long been apparent. In recent
years, some steps—for instance, the Company Law
Amendment Act and the Company Administration
Law—were tuken hy the Government to regulate and
curb the activities of the managing agent. Many of the
mamagers concerned fear that the future will bring
further and greater restrictions on their freedom of
action to the point where the system is bound to
disappear.

In the early days, when firms were relatively small and
the relationships between them were few and simple,
the system could perpetuate itself without exerting a too
debilitating effect on management efficiency. This is, to
some extent, still true today for many small-scale enter-
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prises. However, for lurge-scale firms which have to
steer their way through the increasingly complex net-
work of industrial relationships involving their sources
of supply of raw materials, factors of production, credit,
and outlets for their producs, and have to maintain
their position in wider and increasingly competitive
markets, the situation is quite different. It is the increas
ing complexity of the managerial functions required
today, and the spur of competition, perhaps more than
the measures of restriction taken by the Government,
that doom the system of joint family management, at
least as regards large establishments.

As a result, aside from government action, some cor-
rectives have been taken by the firms themselves. Several
business families ure discouraging the dependence upon
family for recruitment of the management staff. Various
types of training on the hasis of caste or even sub-caste
have been devised, and business leaders are gradually
realizing the importance of education as well as of
intensified training within the firm. But, by and large,
there is still room for adequately recognizing the need
to infuse fresh blood and wlent into business. One
difhiculty is that, as mentioned carlier, in India, even
today, the methods of granting credit as well as the
terms under which it is offered are not conducive to the
development of an enterpreneurial class which would be
independent of family or caste. The main obstacke.
however, arises from the fact that caste and religion are
still major factors which make for strong cohesive forces
within the family and prevent entry of “outsiders™,

The hold of caste, religion and custom

There is no doubt that caste and religion still play a
major role in shaping the occupational structure in
India. Although urbanization, spread of education,
growing contact with the institutions and ideas of the
West, and new developments in the legal, political, and
constitutional fields are slowly undermining these bar.
riers, considerable time will pass before the influence of
the caste and religious system is reduced.

It is well known that the caste system creates a power-
ful obstacle to moving from one occupation to another
and, to some extent, from one region to another. Under
this system, birth rather than education or talent deter-
mines eligibility for particular occupations. This resuks
in large and lasting inequalities in income, which tend
to grow in the course of time. Along with the case
system there developed certain social attitudes influenced
hy religious beliefs which gave rise to occupational
taboos. Some professions came to be thought of as
“superior”, some less “high”, and some “inferior”. Busi-
ness occupations were not considered to belong to the
“superior” category. It was adjudged below the dignitv
of the highest castes—whose role was essentially to spread
knowledge—to enter industry or trade. Thus, a chasm
developed between educational competence and occupi-
tional skill. This was not a serious drawback as long
effective performance in trade and industry did not
demand an extensive background of general and tech-
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nical knowledge: with the more complex requirements
of the industry of today, the acwe shortage of trained
talent has become a problem of national nportance,

Another obstacle of a mxial matere i raced by vhe
inheritance system, the most prevalent form of whch, in
India, leads to fragmentation of ancestral property. Thie
dampens the initiative and enterprise of members of the
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tese point to the changes 1 he achieved in the futuse.
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versely, engincering responsibilities were often found
scattered among a number of departments, even in plants
where the size of the enterprise and the magnitude of
the task justified a concentration of such functions under
a chief engineer,

Experts also found in many cases a lack of delegation
of authority by top management which resulted in ex-
cessive “spans of control.” In a large iron and steel
works, a variety of minor problems of production and
development were referred for decision to the general
manager and his deputy, absorbing a large proportion
of their time. The expert recommended decentralization
in the form of the appointment of a chief of production
and a chief engineer to take over the respective areas of
management.

Excessive span of control was observed in a fertilizer
plant in one country, where nineteen executives were
reporting directly to the general manager. The technical
assistance adviser recommended a reorganization which
included the appointment of a deputy to the general
manager, the grouping of departments according to
major functions, and the reduction of executive posts to
cight.? A unit in charge of co-ordination and planning
was to be set up, under the direct authority of the
general manager or his deputy, to handle inter-depart-
mental issues and assume the functions of performance
control.

A number of reports dealt with the organizational
problems of publicly-owned enterprises. In one country,
a corporation owned and controlled by the Government,
engaged in the production of chemicals, was run com-
pletely as a government department in spite of its formal
awonomy; the secretary of the government department
concerned was chairman of the board of the corporation.
The relationship hetween the board and the general
manager had not been properly defined, nor had their
respective  responsibilities and  functions been clearly
exablished. Duy-to-day operating probleins were referred
to the ministry with consequent lengthy delays in de-
cisions.® Similar situations were found to exist in other
countries where publicdly-owned undertakings were di-
rectly subordinated to government departments. In one
case, the ethciency of the enterprise was adversely af-
fected by interference from a number of government
offices. In all such cases, tbe expert recommended that
the management should be reorganized, with appropriate
boundaries between its functiors and responsibilities

3The nineteen exceulives were in charge of the following
deparimenis:  production, maintenance, tooling, power plant,
chemical, gypsum development, technological, performance con-
trol, stores. purchase, rail traffic, automobile transport, accounts,
traiming, personnel, medical, 1echnical services. public relations
and administration. The reorganization reduced the number of
exccutives to eight, in charge, respectively, of production, en-
gineering, traffic. research and  development, finance and ac-
counts, personnel, administration and public relations.

3 As an example of excessive centralization of authorily, it
was found thai, in one government enterprise, the accounting
department was responsible directly to the ministry concerned.
In another cnterprise, the chief accounting executive had veto
powers on operating maners, and was empowered to reverse
decisions of the general manager.

54

with respect to public owncrship and those with respeat
to the enterprise itself.

MANAGEMENT POLICIES AND ORGANIZATION OF INDUSTRY

One of the characteristics frequently noted by technical
assistance experts was the propensity of management
to operate industrial enterprises in accordance  with
practices  developed in  non-industrial activities.  This
tendency gave rise to a number of major weaknesses. In
one case involving a plastics manufacturing concern, the
factories were run by men who were primarily interested
in the commercial side and who had only a limited
understanding of production problems. Liule attention
was given to such matters as design and quality of
equipment and products, organization of production and
production planning; testing and inspection of the
products were prictically non-existent,

In other cases cited by experts, the organization and
operation of the plants reflected a lack of long-range
approach. In one country, textile manufacturing had
been established shortly before 1940 and had grown
rapidly during the war and in the immediate post-war
period, but in a haphazard way. The equipment of the
plants had come to include a large proportion of hetero-
geneous and obsolete matériel, and no effort had been
made to develop a skilled labour force or technical per-
sonnel. In spite of the high quality of the raw material
and the low wage rates, production costs were twice as
high as in similar plants in the industrial countries. The
expert noted that management had failed to take any
of the long-range policy measures which would normally
be expected in the circumstances, such as providing sut-
hcient reserves for replacement of worn-out and obsolete
equipment, upgrading skilled workers, and developing a
trained force of foremen. technicians, engineers, oc-
countants and marketing specialists.

In a textile centre in another country, high wartime
demand resulted in sctting up smull spinning mills—of
about 5000 spindles each—to supply yarn to the weaving
industry. which consisted entirely of handloom establish-
ments. Recently, the demand for handloom products
has declined. and the demand for yarn has diminished
accordingly. Furthermore, the small spinning mills found
themselves faced with competition from newer and
larger integrated spinning and weaving mills erected
elsewhere in the country. However, as in the case cited
above, no provision for modernization had been made
by management and no reserves set aside during the
period of prosperity in the industry, which would have
made it possible at least for some firms to develop into
int=grated mills of an economic size, capable of sustain
ing effective competition. Rehabilitation of the mills
could not be achieved in this case through impro sements
in organization and management alone. In the expert's
opinion, only a few plants could be salvaged at the
cost of extensive financial assistance; most of the plants
were obsolete and inefficient and could be expected to
be climinated in the course of time.

Another characeeristic feature of management be-
haviour noted by experts is the lack of communication be-




tween entreprencurs. Many experts have commented on
the reluctance of owners and managers—of large as well
as small plamts—to exchange information and experience
with a view to pooling their resources, or to undertike
concerted action to deal with common industry problems
beyond the control of individual enterprises. As the
authorities could not be expected to asume responsibility
in all cases for deating with such problems, the experts
stressed the necessity of stimulating the interest of manu.
facturers in a collective approach to their problems, for
istance, in the form of industry associations. To cite
an example, in one country, lack of technical knowledge.
primitive production facilities and poor organization
n many small food-processing factories resulted in poor
qualitv and low volume of output. Several uncoordinated
plans were proposed for their expansion and moderniza-
tion, involving public or private investment in the in-
dustry. As an alternative to a costly programme of invest-
ment in new factories, the expert suggested that a serics
of corrective measures should be taken jointly by puhlic
development agencies and existing plants. These included
strengthening  professional industry associations  and
cstablishing a joint committee of representatives of
government and private enterprise to deal with the com-
mon problems of the industry.

Another problem in industry organization noted by
the experts was extensive diversification of types of
zoods produced and lack of specialization. In the first
case, many varieties of the same goods are produced by
the plant on a job ot or custom basis; in the second
case, a multiplicity of different articles are produced by
the same plant. Both cases reveal overcrowding in the
industry, a low level of operating efficiency, wasteful
use of lubour and equipment, and higher costs. These
conditions were appraised by the experts as reflecting
more deep-scated maladjustments, such as low levels of
demand and primitive distribution and marketing organ-
1zation, The recommendations of the experts in this field
were dirccted at overcoming the problem at the source
and aimed at bringing about more orderly conditions
in the industry, in some instances bv means of joint
action of the kind mentioned above.

MANAGEMENT OF PHYSICAL FACILITIES:
MAINTENANCE AND REPAIR

Considerable attention has been given by both manage-
ment specialists and engineering experts to management
of production facilities in industrial enterprises. Numer-
ous exainples could be cited of problems encountered by
cxperts in such fields as organization, control and co-
ordination of industrial and commercial operations, selec-
tion of equipment, plant design, supply of raw materials
and quality control. These problems are essentially
similar to those arising in industrial enterprises in any
country, developed or under-developed, and involve
principles and practices of conventional industrial man.
igement.

It may be uscful to discuss bricfly under this heading
vne particular problem in management of physical
Licilities—maintenance and repair of equipment—which

appears o be often neglecred in industry of under-
developed countries* As stated in the report by the
United Nations Secretariat referred 1o above “hecause
of inadequate maintemance, industry in many under-
developed countries suffers from an unduly high rate of
depletion of capital assets and o chronic waste of pro-
ductive capacity  which even cconomically  stronger
countries could hardiy afford”. A few examples will
serve to illustrate this problem,

Many experts have stressed neglect of muaintenance as
an important cause of chronic under-utiliznion of citip-
ment and low quality of outpit, Many instances have
heen cited of equipment being allowed to deteriorate
heyond repuir wad having to he replaced. In a typical
case. a technical assistince expert who was advising the
management of a recently established large-scale chemical
enterprise, noted that defective maintemance had been
the main cause of declining output. Among  several
corrective mceasures, he suggested that the maintenance
department should participate in staff conferences on
production and costs, so that maintenance could be
carmied out with the full understanding and o operation
of all concerned. He recommended  that Inmagement
should give considerable attention to the provision and
proper scheduling of spare parts and supplies. Finally,
he noted that, whereas the production staff had Ieen
trained abroad, this had not been the case with miin-
tenance  personnel, and he  recommended on-the-job
truning for them.

Many experts showed considerable interest in estah-
lishing joint maintenance facilitics to serve the needs
of several cooperating plants. While some of these
schemes were proposed with a view principally to meet-
ing the requirements of small plams. there were projects
of wider scope. Thus, in one country, a few multipic.
plant enterprises set up central mechunical shops to
service their affiliated factories. In another country,
central repair shop was established 10 service several
textile plants located in the same arca. and to replace
smull, individual maintenunce shops. A survey indicated
that such a central shop offered the advantages of greater
capacity, higher work standurds, and better quality and
lower costs us o result of improved techmigues and
methods of organization und control.

A number of experts dealing with the closely connected
problem of spare parts noted instances of new factorics,
fumished with imported equipment, being set up with-
out a single spare part in stock. There were long delays
in deliveries of parts, particularly since importers were
often reluctant to maintain lirge inventories: on the
other hand, very limited stocks of parts were kept hy
the plants themselves. In one such casc, the expert
recommended that the public development institution
should not extend credit to new enterprises unless they
met minimum stndards in regard to spare pans in-
ventories. In many countries, the spare parts situation

4 See, in this connexion, United Natione, “Capital Iniensity
in Heavy Engincering Consiruction”, Bulletin on Industrialia
tion and Productivity, No, 1 (Sales No. SK.11.B.2).

Y Management of Indudtridd Enteiprices 1t Under developed
Countrics, paragraph 84,




was adversely affected by shortages of foreign exchange
and by lengthy delays arising trom ineficient and
cumbersome administration of import controls: applica-
tions for imports of parts often involved unduly long
and complex administrative procedures. An extreme case
was noted by i expert who reported that, in the country
he advised, it was easier to obtain an import licence
for 4 new machine than for o supply of spare parts
involving a fraction of the cost. Many experts advocated
greater flexibility in the administration of import controls
on spare parts and other essential supplies for industry,

MARKETING AND DISTRIBUTION

Generally speaking, less attention has been given by
United Nations experts to problems of sales and market-
ing than to thuse of management of production facilities,
the main reason being that relatively few requests have
been made by Governments for technical assistance in
this arca. Morcover, advice, when sought, has been in
relaion to marketing of primary products rather than
manufactures, in spite of the fact that deficient manage-
ment of sales and marketing of industrial goods is a
great obstacle to the development of industry.

The importance of proper co-ordination of production
and marketing was stressed by many experts. One who
advised on the establishment of a new fertilizer factory
obscrved, among other things, thut because farmers
lacked information and experience in using fertilizers,
consumption of that product was low. He recommended
an educational carapaign by means of demonstration
plots ind experimental stations supplied with imported
fertilizers. He also recommended that the industry pro-
ceed at once to select and train a sales force. For the
purpose of assessing potential demand, he recommended
the development of appropriate market rescarch on such
data as population, area under crops, characteristics of
soil and chimate, and crop response to fertilizers.

It has been pointed out by many experts that the
problem of evaluating market demand for man:factured
goods in under-developed countries is particularly com-
plex because of the dynamic nature of demand in de-
veloping cconomies, influenced as it is by shifts in income
and changes in patterns of consumption. In one country
where there was a steep fall in demand for one of the
basic types of domestically produced fabrics, the con-
trihuting factors were found to be a change in style of
dress® and the appearance on the market of a new and
cheaper machine-made cloth. Development of domestic
production, particularly of busic industrial goods, could,
in itself, have an important effect on demand. Thus, in
one country where the entire supply of cement was
imported and sold at high prices, the per capita con-
sumption of Portlind cement was extremely low. Con-
tractors followed designs and methods of construction

% The subsiitution of skirt and blouse for the nadiional fem-
inine costume of thar coumiry and ihe resulting shift 10 mass-
produced factory textiles were due, in part, to a change in mode

of transportanon-~the new attire was more suitable for hicycle
riding, which was hecoming popular,
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which minimized the use of cement, to the detriment
of quality. The recemmendation of the expert that 4
cement plant should be constructed was based on the
assumption that the availability of a cheaper domestic
product would increase consumption enough o justify
the proposed volume of output.

As regards distribution, many experts noted that low
ctheiency and high costs in that sector hindered the
growth of markets and the expansion of output. They
observed little or no specialization among  commercial
houses, the vsual pattern followed being that of 4 cumula-
tion in one enterprise of different marketing functions
and heterogencous product lines. In the small-industry
sector, many experts noted that the position of the
entreprencurs was frequently weakened by their tendency
to rely on their wholesalers to provide raw matcerials,
working capital, and sometimes even long-term invest-
ment capital; their manufacturing operations were lintle
mcre than an appendage to the commercial activitics
of the wholesalers.

Mcasures to remedv marketing and distribution prob-
lems usually meet with such obstacles at the individual
plant level that experts try instead to elicit joint action
at the industrial sector level, They advocate establishing
producers’ organizations. collectively sponsored channels
of supply of essential domestic and imported raw ma-
terials, joint domestic and export sales organizations and
other co-operative schemes as the most ethcient means
of encouraging, guiding and assisting individual pro-
ducers. Such organizations can also help to conduct
market surveys, maintain quality  stindards, promaote
advertising, packaging and related techniques, foster the
use of trade names, and disseminate other commercial
practices. Co-operation by the government, at least in the
itial stages of such projects, is usually recommended.

The material contained in this article, which deals
with limited aspects of the prohlem of industrial man-
agement in under-developed countries, would perhaps
be given better perspeciive if set against the background
provided by the suggestions for early action in selected
arcas formulated in the report prepared by the Secre-
tniat.” These suggestions were considered to lend them-
sclves to immediate practical uction hy individual entre-
preneurs, industrial associations and government au-
thorities, with the assistance, when necessary, of the ap-
propriate international agencies.

“One aspect of the development of effective manage-
ment is the transition from personal to functional
management. Since the structure of the latter is af-
fected hy varying local cireumstances, it is suggested
that comparative studies be undertaken of typical
organizational  patterns  of industrial enterprises, in
both developed and under-developed countries, in-
cluding the relevant aspects of corporate legislation.
In addition, in view of the fact that public participation
plays a major role in the development of the industrial

T Manugenient of Industrial Enterprises in Under-developed
Countries, paragraphs 127 to 137




sector in many under-developed countries, there is
great need for studies of the structure and functions of
management in public enterprises,

“Because of the shortage of managerial talent in
newly developing ecounmies, it is suggested that some
areas outside the technical professions—for example,
civil service, liberal professions, military personnel—
might be explored for suitable candidates for man-
agerial positions in industry. It is also suggested tha,
in designing training schemes for upper-echelon man-
agerial personnel, the needs of such candidates, some
of whom may lack technical training, should be ‘taken
into account. In this connexion, o, attention should
be given to an important source of manogerial per-
sonnel represented by retired executive and supervisory
personnel from developed countrics, and, to this end,
appropriate registers of available individuals in this
category should be established and kept up to date by
the international agencies concerned.

“Itis further suggested that fucilities which exist in
many countries fcr training in technical subjects be
expanded to provide, as well, fucilities for short-term
training of managerial and supervisory personnel in
industry, including foremen. Advantage might also
be taken of existing bilateral and international tellow-
ship programmes to train management  personnel
abroad. The related problem of placing managerial
personnel in foreign firms for in-company  training
should be thoroughly explored, including the use of
existing international machinery for technical assist-
ance. The needs of smaller enterprises for training in
management should be taken into account by Govern-
ments in their fellowship programmes.

“In order to assist management in mecting their
needs for skilled lubour, it is suggested that a4 manual
be prepared for the use of industry, which would
describe the nature: and principles involved in voca-
tional on-thejob training for unskilled workers,

“To enuble smaller firms to make use of the cco.
nhomies of scale in some stages of their produciion
process which could be more efficiently performed by
using large and costly special equipment bevond the
means of individual enterprises, it is suggested that
consideration be given to establishing  appropriate
common production facilities to service several affili-
ated plants, The latter arrangement might be combined
with the device of industrial estates. The need of small-
cr enterprises for adequate repair and maintenance fa-
cilities might also be met by providing common repair
facilities within the same organizational framework,

“In muny under-developed countries the low quality
standards of industrial ovtput are due to insufficient
dttention to the technical problems of production, in
particular 10 adequate quality control procedures
throughout the various stages of production, from raw
materials to finished goods. To meet this deficiency, it
's suggested that technological instiwutes be established
to provide advice. guidance and assistance in produc-
ton problems. including quality control, particuiarly
s regards raw materials. Jt is suggested that these

institutes might be used 1) conduct systematic re-
search on the wilization of domestic raw materials,
assist i drafting, and advise on the use of, standard
specifications for raw  materigls and - manufacturad
goods, and assist in traming industry personnel in the
use of quality control techniques. The services of the
institutes would e particularly useful for spaller
enterpriscs,

“It is recognized tha madequate maintenance prac
tices lead to an unduly high rate of depletion and waste
of scarce capital assets in the industry of under devel-
oped countries. The attention of governments and in-
dustry is drawn to the urgent need for adopting proper
maintenance methods and practices, and to establish-
ing proper facilities for traiming of maivtenance per-
sonnel,

“Because of the importance of market rescarch as
tool in guiding the development of industrial produc-
tion, as regards both existing industries and new jn-
dustries to be established, and the weakness of existing
statistical information for this purpose, it is suggested
that governments, in developing their statistical pro-
grammes, consider the needs of industry in this field,
To facilitute wider adoption of ecmiques of market
research in under-developed countries, it is also sug-
gested that a prototype manual on market research
techniques be prepared for general use, which could be
adapted by individual countries to fit their particulir
needs.

“In view of the fact that prevailing inetheiencies and
resulting high costs in distribution are o serious oh-
stacle in the development of domestic markets for in-
dustrial products, .and are thus an important factor in
limiting industrial outpur, it is suggested that govern-
ments consider making studies of existing channels
and practices in distribution, with a view to anzlyzing
the factors involved and saggesting means for improve-
ment; the distnbution problems of smuller hrms
should. in particular, be taken inte account in such
studies,

“Itis recognized that in many under-developed coun-
tries industrial development would greatly benefit by
better co-ordination between private entreprencurial
motivation and the public interest, as expressed in gov-
ernment economic policics. Fhis problem is particularly
important in cascs involving the achicvement of spe-
cfic targets under econemic programmes or plans.
The coordination problem might be approached, in
addition to the conventional cconomic controls, by ap-
propriate measures to guide private production and
investment into desired channels, I is suggested that
studies be undertaken o explore appropriate: measures
in this field.

“In order to meet particular needs of small-scale en.
terprises in various management areas, it is suggested
that management service institutes be established on
country or regional basis, the function of which would
be to provide services, including training facilitices, in
such areas as marketing, accounting and other con-
trols, and personnel.”
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Establishment of
Technological

Research

Institutes in

Under-developed Countries

Prepared by the United Nations Burcau of Economic Affairs

GrowiNG INTEREST 18 being evidenced in establishing
institutions for technological rescarch to service industries
in under-developed countries. Some have been founded
under the technical assistance programmes of the United
Nations and certain of its specialized agencics, such as
the International Rank for Reconstruction and Develop-
ment. More are likely to be set up when aid under the
Special Fund becomes available, as one of the Fund’s
main functions is to assist in the creation of such aids to
development.!

The present article outlines some general problems
connected with the establishment of technologic~l re-
scarch institutes and puts forward some suggestions
which might facilitate consideration of specific projects.
The following discussion takes into account the experi-
ence gained in sctting up and operating two centres
which have been founded with the assistance of the

*The Special Fund was established by the General Assembly
of 1the United Natio s in October 1958 to provide systematic
and sustained assistance in ficlds essential to the integrated tech-
nical, ccononmiic and social development of the less-developed
countries (resolution 1240 (XII)).

S8

United Nations and certain of its specialized agencies—
the Cevlon Institute of Scientific and Industrial Research
(CISIR). and the Instituto Centroamericano de Investi-
gacion vy Tecnologia Industrial (ICAITI) (Cemtral
American Technological Research Institute for Indus-
try). The first is a national institution, the second a joint
undertaking of the five Governments in the region.?
Since this article is designed to provide general guid-
ance, it does not concern itself with local conditions,
cven though these may be quite important: the statute
and work programme of an institute would evidently
be largely shaped to respond to Jocal resources and needs,
availability of funds, staff and equipment, requirements
of local industry, and national legal and administrative
procedures. For the same reason, no attempt is made to
compare or evaluate the activities of the above-mentioned
centres. However, it has been considered useful to pro-

*This article also makes use of an unpublished report on the
establishment of industrial research facilities in a far castern
country, preparcd by Dr. Francis Godwin, Director of the Ceylon
Institute, in his personal capacity.




vide at the end of the general discussion an outline of
their history, organization and main activities.

PURPOSES, FUNCTIONS AND STATUS

The general purpose of a technological rescarch institute
s to undertake—mainly at the request of public or
private bodies, but also upon its own initiative—investi.
gation, research, analysis and testing, and to provide
other technical assistance to industry, Its activities are
directed towards improving or developing technical
processes and methods which may promote the expan-
ston or raise the efficiency of existing industries or permit
the development of new ones. This endeavour involves
many different types of activities. Thus, a technological
rescarch institute may carry on laboratory tests, pilot
plant experiments and other types of research in industrial
technology; study the use of natural resources; provide
industry with technical and economic advice; survey
factories to improve production methods, reduce costs,
promote quality and other controls, and supply technical
supervision of production processes; develop equipment,
processes and products for local manufacture and test
cquipment, materials and products. Also, it may advise
banks and investors on the technological and economic
merits of manufacturing projects and propose the estab-
lishment of new industries; assist Governments in devel-
opment matters; promote and encourage technical train-
ing, and prepare and disseminate technical information.®

In view of the resources prospectively available to
technological institutes in under-developed countries and,
more essentially, because of the needs they are expected
to meet, the research they would carry out would be
“applied” rather than “busic” and much of it would
consist in adapting already known techniques to local
resources and needs. However, some basic research in-
variably becomes involved in such work, particularly
when dealing with new local raw materials, including
waste materials, whose properties are not vet known and
tor the processing of which techniques have not vet heen
(Icvck)pcd.

It has sometimes been argued that there might be
practical and economic advantages in entrusting the
tunctions outlined above to existing government insti-
tutions in charge of scientific or technical rescarch, of
to appropriace departments of technical schools or uni-
versities. The main reasons given were that this pro-
cedure would avoid duplication in facilities and equip-
ment, make use of personnel already trained and experi-
«need, and result in appreciable savings. This argument
may be submitted to critical examination.

In the first place, the functions and scope of gervice

"It will be noted that w hile promaotion and encouragement of
" chnical training is mentioned in this outline, the direct pro-
sion of training to personnel other than rescarch workers is
* ot a basic funcrion of the research institutes discussed here, Such

function may be fulfilled by ad hoc training centres or may
¢ combined with other functions in technological institutes of
«"her types. Some of the latter are discussed in United Nations,
Irst Expert Working Group on Technological Centres, Copen-
©1gen, 10 May to + June 1954 (Sales No.: 1955.11.H.2).

of government scientitic mstitutions e, as arule, much
more specialized than those of technological research
nstitutes, so that the faciliies, cjuipment and personnel
of the former may not be suitable for the Luter.

In the second place, it may be ditheult to integrate the
applied  research functions  of technological institutes
with those of schools or universities, masmuch s the
latter generally concentrate on academic tramiy - which
involves different experience, skills and Cven interests
and as their personnel could probably devoe only Jart
of their time to these new activitics.

1t is true that contact with practical industrial problems
might be heneficial to the academic personnel. On the
other hund, the ser-up under discussion might not enjoy
the full confidence of manufacturers, who might hesitate
to risk lirge investments on the advice of any but those
considered by them conversant with industrigl practice,
Also, such a4 set-up might impair the etfectiveness of
rescarch and advisory activities which—if competent and
prompt service is to be provided to clients -should I
carried out by a staff of fully experienced technicians
giving undivided attention to their work. The cmploy-
ment of students on the operating staff would be particu
larly inadvisable. After an insitute has become well
established, some training in specific techniques miglhy
be occasionally furnished 10 a few students, tow.rds the
end, or upon completion, of their academic studics, to
acquaint them with practical industry problems.  Con-
sultation between the stails of the institute and of uni-
versities, which may be required for special problems,
would be of mutual benefit.

Another question concerning the status of 4 techio-
Jogical rescarch institute is whether it should I . LOV-
crnment agency. It is the considered opinion of those
who have participated in the establishment of such
institutes that, even though they may be sponsored by
Governments, they should be autonomous. An institute
should have wide discretion and authority in the conduct
of its day-to-day business. It should have its own staff
regulations and policies, especially since its requirements
in respect of recruitment, promotion and termination
would not necessarily be met by civil service rules. Tt
should have its own procurement and accounting
methods and procedures. It should be able 1o provide
consultations to its clients and to conclude contracts with
them privately and confidentially. 1t should not have to
depend upon, or be subordinated to, government de-
partments, or be exposed to possible political pressures.
For all these reasons, an institute should have an auto
nomous corporate structure and administration.* Its au-
tonomy should be guaranteed in its charter. In the case
of a regional institute established under the sponsorship

*This is atso the conclusion arrived at in 1he report by thie
First Expert Working Group on Technological Centres, op. ..
paragraph 10, The freedom of operation of 4 technologicat
research institute allows, under certain circnmstances, its enter.
ing into cc.operative arrangements wih other inshitions, for
instance for sharing certain working facilines, Snch arrangemenlts
are practised in varying degrees by the Cevlon Institute of
Scientific and Industrial Research and the Central American
Technological Research Institte for Industry.




of several Governments, this autonomy should be ac-
knowledged in the basic agreement between them. In-
corporation of the institine should be made, preferably,
v legiskative act.

BASIC OPERATING POLICIES

The suggestion that o technological research institute
should have an autonomous corporate structure does not
imph thar it should be operated on the same basis as
a private brm of industrial consultants. The activity of
the stitute would be oriented  towards  serving the
public interest and, for that reason, government sponsor-
shp and tinancial help—supplemented in some cases by
financial and technical assistance from international or-
ganizanons--would be involved. Furthermore, subsidics
would normally be requized during the formative period,
and some continuing public inancial support might be
needed even Later,

e does ot follow from 1he public nature of the insi-
wite that it should devoe all of us activities 1o servicing
public industrial projects. 1t is quite likely that much of
s activity, particularly during the early years of s
establishment, would be given over 10 projects on govern-
ment account; this would constitute the nucleus of its
imtial operations and provide for a4 minimum turnover
which is needed for sustaining it. However, this would
not necessarily be its main activity, particularly in the
long run. It is essential that an institute should. from
the very beginning, endeavour 1o build up a broad clien-
tele andd gain its confidence. In point of fact, to operate
cffectively, an institute must have o certain size which,
even at the minimum, would involve considerable finan-
cial outlays for buth estahlishment and operation; this
would prenerally be justified only if a wide basis of opera-
tons is sccured.

While initial and in some cases continuing public
support is indispensable, an institute should strive 10
become  financially self-supporting as soon and to as
greatan extent as possible and, to that end, should supply
its services to both its public and private clientele on a
contractual paving basis, except for simple consultation
and certain minor services which could be provided
free. The advantage of such a policy would be threefold.
First, businesslike and ethcient operation would be en-
couraged if the institute had o “meet its payroll”, if not
in full, at keast to the largest extent possible. Second, in
Mmany cases services to private industry would be more
valued—and advice would more likely be followed—if
provided on a paying basis. And, third. in the particular
case of projects on government account, only by setiing
them up on a contractual basis—rather than as o free
service rendered i the government's discretion—would
it be possible to ensure orderly working schedules and o
sound  Anmancial - management.

Government financial support of the institute generally
would be required on both current and capital acccunt.
It might include, with respect to current account, such
pavments as fees for projects contractually agreed upon
hetween the government and the institute: subsidies for

ol)

projects undertaken on the initiative of the instiuce:
also, in some cases, subsidies for projects carried out for
private industry. As already indicated, it is importani
that the institute should be assured of a sufficient numbe:
of government contracts during its first years of opera
tion. As regards capital account, government support
would generally be in the form of donations to meer
installation costs in plant and cquipment. These might
be gradually reduced over several vears and totally elimi
nated when the institute is well established. The govern
ment commitment (o support the instiine should be
made for a suthciently long period so that it would not be
at the merey of political shifts and budgetary controver.
sics: it 18 desirable, for that purpose, that such a commit
ment should be incorporated in the hasic statute of the
institute and in the legislative acts which estahlish it

The government and puhlic institutions should not
receive more favoured treatment than private clients.
Rates for services should be identical for all. In the case
of one institute. a “free quota” system of services to the
sponsoring public authoritics had to be discontinued. 1n
point of fact, such a system is tantamount to reducing
correspondingly the public contribution to the institute.
Ay allotment of the governmental contribution for the
purposes indicated in the preceding paragraph should be
clearly defined.

Since the research institutes under discussion do not
operate for profir, charges for research and technical
scrvices should be set on a cost basis, that is, (@) the
actual pro raty compensation paid to the research per-
sonnel working directly on the particular project, (b) a
further percentage of this amount as a fair share of the
cost of the auxiliary rescarch service personnel, and of
gas, electricity, maintenance of laboratories, depreciation,
and similar overhead and operational costs, and (¢) the
actual cost of any necessary materials and supplies, of
construction or acquisition of special apparatus, of travel
or other incidentals required by the project; the institute
would retain possession of the equipment acquired under
(). Simple consultations and “question-and-answer”
service requiring no rescarch would generally be given
as a public service, free of charge, the cost being cither
subsidized hy the government or—if small enough—
absorbed into overhead expense,

The institute should be exempt from payment of
income or prohit tax, stamp duties, excise or other taxes
and import. duties on any goods purchased by it for its
own use. The loss in revenue may be expected to be
more than offset over time through the increase in tax-
able income resulting from the development of industry
assisted by the institute. Private donations to the institute
would be encouraged by allowing equivalent deductions
from income for tax purposes.

To operate effectively, an institute will need to main-
tin a sufhcient volume of consalting and research
acuvities, 1o is very difficult to determine in advance the
volume of dem:nd for such services in the short run and
even more so in the lang run. especially in areas where
industrialists are not accustomed to them. A marketing
survev of potential demand is likelv to be inconclusive;




only small weight could be attached to its results. Accept-
ance of the services provided by the institute will depend
cssentially on its performance, once established: to some
cxtent it may depend on the attitude of local manufac-
turers, independently of performance’ In any case, an
clement of uncertainty will have to be faced during the
lormative period of the institute. Local interest would
have to be stimulated by various means, such us publicity,
cducation and even financial incentives, Among the
latter, un cffective measure would be to allow private
chients to claim the fees paid for services as 4 deduetion
from income for tax purposes, as necessary  costs of
operation,

The problem of providing services to small under-
takings is particularly hard to solve. Small-scale indlusery
i especially in need of advisory and technological ser-
vices, and it is often with this in mind that proposals to
estublish technological institutes are being made.* One
ditficulty is that management of small industries is gen-
erally least aware of the need for these services and, when
aware of ity frequently cinnot formulate its problems,
A putient cffort of education and the demonstration
value of the institute's performance may be of help in
this respect. Another difficulty is that nanagement may
think it cannot afford technological help or may not
indecd be able to appropriate funds therefor. To counter-
act this, o subsidy system might be envisaged  under
which the institue would be reimhursed for services
rendered to financially weak enterprises. In order (o
keep the subsidy owlay within reasonable limits, how-
cver, the system should be highly selective.  Another
means, which, in some countries, might be more difficult
o implement, woukl be o prevail upon development
fhmancing istitutions or similar agencies, concerned—
principally or incidentally—with assistance to small jn.
dustry, to include in productivity loans allowances for
tees demanded hy the institute. In any event, preferen-
tial treatment is likely to he Kiven to loans requested by
pevate industrialists when based on recommendations
made by a sound institute (for example, for purchase and
installation of muchinery), u consideration being  that
capacity to repay such louns would be more thun assured
through savings obtained from the resulting increase in
productivity. This aspect is closely related to the problem
of supervised credit, which need not be discussed here.

It is possible that free technical assistance from various
sources made available to a country or region where an
institute is to be established may duplicate the services
1o be extended by the institute and lead to wasteful
competition. This mav occur where the various organiza-
tiors which provide technical assistance do so in an
uncoordinated fashion. Thus, the United Nations pro-
vide aid only upon government requests channelled
through the technical assistance agencies of Ministries for

®The experience of existing institutes shows that acceptance
o their services required different periods of time, and there is
vvidence that differences in local attitude partly accounted for
that situation.

*See report of the First Expert Working Group on Tech-
1ological Centres, op. c1t.,

Foreign  Atfairs; other orgamzations  frequently  deal
with technical departments of the relevant ministries or
directly with  private emterprises and individuals, A
minimum degree of co-ordination, which would factlitate
the operation of a technological institute, woul] be se-
cured by having the government departrnents concerned
keep the institute informed of the requests for rechnical
assistance in its belds of interest which they intend 1o
submit to the assisting organizations.’

The respective tunctions and responsibilities of Goy-
ernments and international organizations. on the one
hand, and of the governing board and directon of the
institute, on the other, should he clearly detined and
effectively co-ordinared. The co-operation and even, in
some cases, the direct participation of numerons jnstitn
tions and organizations, national and mernational, nay
be required to Launch and—at least in the formative
period—operate the institute. The various participaning
organizations may have ditferent policies, reanlations
and procedures which may adversely affect this opera-
tion. Jurisdictional and procedural ditheultios world I
avoided by clear-cut definitions of functions and Tines of
authority and responsibility, as well s by appropriate
arrangements for consultation.  Needless to sav, these
should notinfringe upon the prerogatives and  basic
functions of the institute's governing board and director.

STRUCTURAL ORGANIZATION

It has sometimes been siggested thar, in order 1o provide
advice and guidance for technical and scientific work
and to ensure co-ordination of scientific and applicd re
scarch, the institute should be supervised and controlled
by a body composed of Tocal scientisis and govermman
officials. Such 4 set-up would as 4 rule e more appro
priate for centres careving out finndamental scientitic
research. Most of the work of the institute would Ix
concerned with applied rescarch nndenaken in response
to requests by industrial enterprises or the governnent:
the work undertaken on the institute’s iitiative wonld
also be based primarily upon local needs. A body of the
type mentioned above would thus not be required cither
to select projects or to provide gaidance in their imple-
mentation. The well-known inhibitive effects of over-
centralization of control, even in the case of pure re
search, might be recalled in this connexion.

The principle of uutonomy and the need for cfficient
administration suggest that 4 corporate type of structure
would be the most uppropriate. This would involve a
governing board as a policy-making organ, and a director
as an executive officer, with both administrative and
substantive duties.

The board would determine and control the financial
needs and the operations of the nstitute, appoint the
director, authorize contracts and transactions and deal

" Wider co-ordination would be achicved by appointing a
co-ordinator, or—if the magnitude of ;l\\is';mc.t' 10 a counlry
or region justitics it—by cstablishing a co-ordinating ey, lllﬂm_'-
ever, the problem in its wider aspect is bevond the scope of this
article,

61




with other major policy problems. One general recom-
mendation that can be made on the composition of the
board is that, aside from members representing the gov-
ernment, a number of local businessmen and industrial-

ists should be included. Members in the latter groupr -

should be selected for the contribution which they are
willing and able to make to the work of the institute:
they should not be chosen as representatives of various
industrial interests,

The director would be a member of the board, partici-
pating in all deliberations. He should have full authority
in personnel matters and in the general conduct of day-
today business. Sufficient power should be delegated to
him to that effect by the board.

Staffing a technological institute raises some particu-
larly dithculr problems. In any organization, a proper
choice of staff, especially in the initial period, is of
fundamental importance, as lasting success depends to
a large extent upon it. Munaging and operating an
institute is in fact a profession in itself, requiring special
talent, knowledge and experience; these requisites are
scarce not only in under-developed countries, but even
in industrial ones. The director should be not only a
technician with wide industrial experience, but also an
administrator proficient in management and public rela-
tions. Staff requirements, with respect to type and num-
ber, will vary from case to case. A basic staff would
typically cover such branches as mechanical enginecring,
chemical analysis, industrial chemistry and chemical
engineering, metallurgy and metallography. electronics,
industrial cconomics and productivity. Professional staff
members should be conversant with fields of knowledge
related to their own, and able to co-operate with each
other in u spirit of pioneering and teamwork. A mini-
mum staff would be needed for workshop maintenance
and repairs and for administrative services.

A nucleus of foreign specialists may be required in the
carly stage, but in the long run they will gradually be
replaced by nationals. Although training nationals is
not a primary activity of the institute, it would carry out
on-the-10b training as an accessory operation with a view
to upgrading the abilities of its own research and admin-
istrative staff. One of the tasks of the foreign experts
working in the inwitute would be to assist in selecting
national counterparts with requisite aptitudes and to
train them.® The more general question of training local
technicians is beyond the scope of this article.

As to physical plant, a technical research institute
should be equipped with its own laboratories and other
appropriate research installations, including some facili-
ties for pilotsize production. There may be advantage
in beginning operations in temporary quarters, as the
expericiwe gained will facilitate devising the layout and
Jdesign of the permanent installations. Sufficient flexi-
bility should be kept, bearing in mind the necessity of
adapting the physical plant to the future needs of the
institute.

The site of the institute should be chosen with great

* Short courses of specific practical instruction and demonstra-
Hons could occasionally be provided to outside groups.
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care, taking into consideration not only the availability
of water, power, transportation, communications, and
other requisites. but also the possibility of futur
expansion,

The selection of appropriate equipment is a major
problkem which must be paid considerable attention. T,
quote from a recent report of the Ceylon Instituee:*

“Fquipping an industrial research laboratory located
far from the normal sources of scientific supplies pre
semts unusual problems. Rescarch, by its very nature.
cannat know in advance evervthing it is going to need.
but must call for various unexpected things as the

exploratory work unfolds. There can never te such .

thing as equipping a laboratory for ‘anything that

might come up’ and to attempt it would mean an
astronomical waste of costly apparatus seldom if ever
used. The development programme of CISIR seeks
to build up its facilities for ready service on the types
of problems most frequently encountered under locl
conditions, and to provide a flexible pattern of basic
equipment so as to meet the unforeseen problem with

a minimum of delay. The chemical engineering equip-

ment, for example, is planned on the unit-process basis

throughout, permitting the use of the same apparatus
in a wide vuriety of combinations for carrying owt in-
numerable pilot plant processes.”'®

A technical reference library is an indispensable part
of the physical plant. It would be used both for answer-
ing technical inquiries—an important activity of the
institute-—und for its research work, Technical assistance
for setting up the library and training national library
personnel would be indicated.

Only actual experience will Jetermine the type of work
the institute will be mainly requested 10 do and the
extent to which it will devote its resources to research
and to technical service o industry; also, whether it will
concentrate on a few large projects or on many small
ones.

According to the experience of the existing institutes,
it appears desirable that, in the early period, efforts
should be made to expand contacts with local industries
and collect information on local industrial conditions
and needs. This experience also shows that a question-
and-answer service is likely to be among the first to
develop. Such services are fairly casy to furnish, do not
involve large costs, contribute to making the institute
more widely known, and thercby pave the way for
further contacts and consultations.

It may be suggested that an institute should, at the
beginning, accept only those projects which it can tackle
with its existing equipment, unless the additional equip-
ment required is likely to be of more general use (for
example, standard laboratory or testing apparatus). As
the work of the institute expands, projects requiring

* CISIR, “:A Service to Industry”, excerpt from the Sccond An
nual Report (Colombo, 1937), page 6.

“Jt may be added that the staff of the instituse showld be
able 10 usc ity facilities without having to request official‘permits,
of to submit to licensing regulations, imspections amd other
restraints,




more specialized equipment will become possible. Avail-
-hility of personnel may be another factor himiting not
-nly the undertaking of major projects but also the carry-
ng out of consubtations and question-and-answer service.
It necessary, however, specialists may be hired for par-
nicular assignments to supplement the permanent staff.

Concerning costs of operation, the uncertainties men-
tioned earlier regarding the scope and nature of activities
n the course of the formative period make it difficult
«o prepare in advance a detailed budget covering a longer
period of time, a fact that should be recognized by the

authorities responsible for the tinancing of the institute.
A rough estimate of operating expenses, including those
for equipment. incurred in connexion with current pro-
jects, could be madce for the first few years on the busis
ot comparable experience clsewhere. To give an order
of magnitude, the experience of the two institutes dis-
cussed in the following summury, which operate in sl
and hardly industrialized arcas, indicates that such 4
figure would be, on the average, for similar arcas, sround
$500,000 a year. 1t might be dificult to denve from this

experience an estimate of the initial installation costs,

Summary Information on Two Technological Research Institutes

A nationa institne

The Ceylon Institute of Scientific and Industrial Re-
scarch (CISIR), located in Colombn, was established by
the Government of Ceylon with the co-operation  of
the United Nations Technical Assistance Administration
(UNTAA) and the International Bank for Reconstruc-
tion and Development (IBRD). It was founded in April
1955, by Act of Parliament, on the basis of studies and
recommendations of the Ministry of Industries, Housing
and Social Services, the Ministry of Finance, the IBRD
and UNTAA. Esablishment of an institute had been
recommended in 1951 by an IBRD s\rvey mission 1o
Ceylon. Following a preparatory mission in the summer
of 19%4, the Ceylonese Government formally requested,
n December of that year, assistance from UNTAA and
IBRD for the establishment of the Institute, and a five-
vear initial assistance agreement between the two organi-
zations and the Government was signed at the end of
that month. The Institute began to operate immediately
sfter it was established in April 1955, at three widely
separated temporary locationy —two in Colombo and one
in Kalutara. The Institute moved into its own buildings
—tecently completed—in  September 1958, having had
partial use of some of the buildings for about a vear.

CISIR in an awonomous corporate institution. lis
Governing Board is composed of seven members, three
of whom—currently two businessmen and one hanker—
are elected by the Board (at the beginning, these mem-
bers were appointed by the Minister of Industries); one
member—a civil engineer—is appointed by the Prime
Minister; one member—an officer of the Treasury—is
appointed by the Minister of Finance; and two officials—
the Permanent Secretary to the Ministry of Industries
1nd the Director of CISIR—are ex officio members, with
vote. The Director is by statute Vice-Chairman of the
Board. Currently, the services of the Director are jointly
provided by UNTAA and IBRD.

The main divisions of the Institute are: (1) Research
ind Development Division, which carries owt laboratory
wvork in the basic fields of chemical technology, soils,
‘ubber technology and process engineering; (2) Manage-
nemt Engincering Division, which carries owt projects
N technical appraisal, management counselling, produsc-
ion planning, plant layout, and design testing; (3) Aux-

iliary Services Division, which operates the workshops,
sores, clectronics department amd the library, and pro-
vides administrative haison; and (4) Business Othce, in
charge of accounting, internal auditing, and maintenance
of buildings and grounds.

The Institute began with a staff of twenty-three, in-
cluding the Director; at the end of 1957, relkecting the
increased demand for its services, its staff had risen to
a total of sixty-two, including an operating staif of hity,
of whom six were trainees. In the formative period,
UNTAA and IBRD provided, besides the services of
the Director, those of the Chief Engineer of the Institute.

CISIR receives from the Government an annual dona-
tion of one million rupees ($210000) to support it; this
donation is granted by stature during the tirst five vears,
Orher income is derived trom CISIR's private dicneele.
During 1985 56 and 1956/57, 4 portion of the govern-
ment contribution was carmarked for continuing and
completing government research projects taken over by
the Institute at its establishment; another was reserved
for new research on government account, and still an-
other was set aside for the new Liboratory building. The
balance was allocated to rescarch begun by the Institute,
operation of the library, purchase of scientific equipment
and supplies for training staff, and to administration and
contingencies. In 1956.57, 4 scparate fund was received
from the Government to finance the establishment of .
palm-sugar research, demonstration and training centre.

Measured by expenditure, before accruals, and exclud-
ing the cost of free public services, buikding construction,
basic capital equipment, training and general institu-
tional development, the volume of specitic rescarch and
technical services performed by CISIR amounted to
268,000 rupees ($56,2%0) during the first year, 437,000
rupees ($95.970) during the sccond year, and 6,000
rupees ($93,660) in the third year. Free public services
now amount to 175,000 rupees ($36,750) per ycar. Paving
clicntele at the end of the third year numbered 145, of
which 115 were private industries and banks.

The headquarters buildings just completed provide
3,733 square metres of floor space, including a Laboratory
wing with 813 square metres, a pilot plant arca of 418
square metres, and a workshop atfurding 1,161 square
mctres of high clearance flonr space. In addition, a new
research laboratory of 697 square metres was being buile
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2t the time of writing by CISIR for regiomal service 1o
the Gal Oya progect.

In addhtion 1o the equipment provided by the Govern-
ment and purchased by the Institute, apparatus and
machinery were donated by the United Kingdom and
the United Stnes. Technical assistance was also provided
by Canada and the Asia Foundation,

-

According 1o its annual reports and other dicuments,
in its hrse year, 1953 36, CISIR wok over from the k-
partment of Industries seven uncompleted research pro-
jects relating t0: new vegetable ol sources: improved
desiccrtion of coconut; manufactuning of  hardboard
from coir waste: higher vields from citronella ol distil-
lation: better processing of cinnamon oil; rubber com-
pounding and testing  services; and  production  of
commercual factice from  rubber-seed oil.  During the
SaMe Year, siXteen new major projects were undertaken:
seven for governmem account, three on the Institute's
mitiuve, and six contracted for and wholly inanced by
local private firms and the Gal Ova Development Board.
These projects were concerned with: cottage industry
products from palmyra palm; cheap shoes amd migs from
banana stalk fibre; algae-resisant pais;  mechunized
chemical blending: commercial extraction of the alkalowds
of rawol fru serpemting; development of o special rubber
compoundl; preservation of palm toddyv;  bouting  of
mincral waters; manufactuning of bocal vegetable tanning
agents: graphite foundry facings: rain guards for rubber
tree tappang panels; treated coir hibre cushions, and sago
starch manufacturing. The services of the Institte have
also been contracted for the reorganization and wchnical
management of a number of plants, manufacturing or
processing rubber products, sugar, tire retreads, and brick
and tles. Five of these projects were completed in the
hirst year.

In 1936 37, in addition 10 the eightecn progects carried
over from the previous vear, CISIR announced the
undertaking of fourteen new major projects, of which
hve were for government account, three were initiated
by the Institute, and six were for private companies and
industrial investment organizations. These projects dealt
with: liquid and vapour phase cracking ot caouchoucin
from rubber waste; manufacturing of wax polish emul-
sions: economics of acetic acid production; sugar extra-
tion from indigenous palms; establishment of 4 palm-
sugar centre; techmical problems of small brass foundries:
concetration and preservation of coconut milk; develop-
ment of new flooring materials; manufacturing of bottle
caps; cubure and processing of tobacco; protection of
food products in shipment; improved manufacture of
plywod; and technical advisory services to the Develop-
mem Finance Corporation and the Bank of Covion,

By the end of 1957 58, CISIR had undertaken a total
of 337 comtracted technical investigations, of which 47
were mapor rescarch projects; of the later, 23 projects
were undenaken for private industries and 22 for the
public sector,

In addition to engaging in these research projects,
CISIR provides @ wide variety of advisory services, tes-
ing. design and other technical services, and undertakes

nH4

short-term rescarch projeces. The Institae’s hibrary sup,
plies free information. since 1956 57, the Institute h...
experienced growing demand for its specialized servic.
in examiming the technical and economic merits of pr.
posed new private industrial ventures, or of plans for the
expansion and modernization of existing ones,

A regional institute

The Instituto Centroamericano de Investigacion v Tec
nodogia Industrial (ICAITD) (Central American Tech
nological Research Institute for Industry), located
Guatemals City, is o regional establishment covering
the hve Central Amenican republics: Costa Rica, Guate
mala, Honduras, Nicaragua, and Fl Salvador, The In-
stitute was established by the Governments of the hive
republics in co-operation with the United Nations Tech:
mcal  Assistance Administration (UNTAA) and  the
Eeonomic Commission for Latin America (ECLA). h
was tounded in July 1953, began informal operations
shortly thereafter. was formally opened in January 1956,
and moved inte its own buildings—to0 be completed 1n
19%9—in Muarch 1957

The establishment of the Institute was preceded by
phase of preparation and planning going back to 1952,
In August of that vear, the Committce of Ministers of
Economy on Fconomic Co-operation in Central America
—a permanent ECLA budy under its Central American
Fconomic Integration Programme—met in Tegucigalpa,
Honduras, and passed a4 resolution recommending that
UNTAN, together with the Executive Secretary of
ECLA, should propose o basis for an institime of indus-
trial technology and the means of establishing such an
institie in cooperation with the Central  American
republics. A report on this proposal was discussed by
ECLA ot its hith session held in Rio de Janeiro in April
1953, At the request of the five Governments, a mission
of three experts was appointed by UNTA A it visited the
area in November-December 1953 and submitted a repont
on 13 September 199" recommending the creation of
annstitute. The report was approved by the Committec
of Ministers of Economy on Economic Co-operation in
Central America ot its meeting in San Salvador in May
1955. In July 1955, the Charter Agreement of ICAITI]
was adopted by the five Goverminents at a meeting in
Guatemala City. In November 1933, arrangements were
made under an agreement between the United Nations
and cuch of the ive Governments with respect to the
cooperation of the United Nations in the work of
JCAITL which supplemented earlicr technical assistance
agreements  between the United Nations and  thes
Governments,

ICAITI is an awonomous inter-governmental insti-
tution. s Governing Board s composed of the five
Ministers of Economy of the Central American republics
and of the Dircaor of the Institute, whose services arc
peovided by UNT AN,

" Reisoed as United Navons dewument TAA/LAT/ N, dad .
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The main divisions of the Institute are: (1) Indusirial
Economics Division, which carries out cconomic surveys
and studies of markets and of the economic feasibility
of projects; (2) Technological Investigations and Re-
search Division, which carries out analytical and research
liboratory work in various industrial felds, testing of
materials, and development of manufacturing processes
and standurds; (3) Geological Surveys and Mining Ii-
vision; (4) Industrial Planning and Services Division,
which carries out studies in planning of manufacturing
operations, establishment and location of new industries
and wilization of indigenous raw materials; (3) General
Technical and Engineering Services Division, which
carries o projects in design and liyout of plant and
cquipment and operates the workshops as well as &
pilot plane for developing and testing manufacturing
processes; and (6) Industrial Enginecring and Rationali-
zation Division, which deals with industrial administra-
ton and management problems.

The Institute also has 3 library and documentation
and translation services.

As of December 1958, the Institute had, besides the
Director, a total of ffty-one employees, including non-
professional personnel .and manual workers. Eight staff
members, including the Director, were provided and
remuncrated by UNTAA. In the carly period. two
cxperts were provided by the International Labour Or-
ganmisation (1ILO) and one by the United Nations Fduca-
vonal, Scentific and Cultural Organization (UNESCOQ).

The operating budgct of 1CAITI amounted, in 1936,
to $312,000; in 1957, 1o $322.200, and in 1955, 1o $367,000.
The tive Central American Governments provide a con-
tribution scheduled 1o increase progressively during the
hrst five vears: it amoumted. for each Government, o
S32.000, $40,000 and $47,000, respectively, for the years
mentioned.  The contribution of the United Nations
covers the remuneration of expen personnel seconded
to the Instituee: it amounted to about $84,000, $98.000
and $91,000 in 196, 1957 and 1958, The United Nations
abso provided equipment to the Institute in 1956 and
198, Earnings from the Institute's private  clientcle
amounted, in 1936, 1o $1,800; in 1957, 10 $21,730. and in
1958, 10 $33,108,

The host country—Guatemala—in addition to its con-
tribwtion, provided fand, buildings und some equipment.
The total area of the buildings is 33%9 siare metres,
including laboratories with 470 syuare metres, o pika
plant area of 668 square metres, and workshops with 737
wjuare metres.  Buildings are designed to support a
second floor, if required in the future.

Since its inception, ICAITI has carried omt various
technical and techno-cconomic projects of national and
regional scope.

According to its annual reports and other documents,
projects of national interest have dealt with, amony
vthers: conservation of foodstuffs under tropical condi-
tions; construction of o slaughter-house; storage and
processing of meat and wilization of hy-products; con-
truction of a pilot plant for processing maize flour:

i

Laboratories and pilot plant, 1CAITL, in Guatemala City

Technicians at work in an 1C.1TI laberatory

processing milk; utilization of molasses; .l PrOCessing,
rosin and wrpentine, essential oils and medicinal plants.

Projects of regional scope, carried ot within the
framework of the Central American Economic Integra-
tion Programme, dealt with: glass and canton containers
for foodstui®s; salt; veast: cotfees oils and fats: insecti-
cides; rayon; processing hard fibres: wilization of hene-
quen wastes; building maeterials: recovery of sulphur
from volcanic mud; and assistance in the establishment
of a regional geological contre. Cerrain of these projects
have beer. undertaken on the initiative of the Tustitnte.,

Other projects included marketing and cost surveys
and studies in such fields as wheat flour, fod cinning,
meat, absorbent cotton, plywod, ferilizers, clectrolyric
chlorine and caustic soda, insecticides and rextiles,

In addition 1o conducting research projects, the Tnsti-
tute provides a varicty of consultations, advisory ser-
vices, investigations and tests for factories in the region,
A question-and-answer service is i operation, with as
sistance, when required, from the Office of Technical
Services of the United States Departiment of Commeree,
from the Organisation for European Feonomic Co
operation, and from the European Productivity Ageney.
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CONFERENCE ON

INDUSTRIALIZATION IN RELATION

TO ECONOMIC DEVELOPMENT

PRoBLEMS OF INDUSTRIALIZATION in re-
lation to economic development and
planning were discussed by the Work-
ing Party on Economic Development
Planning in Asia and the Far East, at
its fourth session held at the headquar-
ters of the Fconomic Commission for
Asia and the Far East (ECAFE) mn
Bangkok, Thailand, from 2 to 13 Sep-
tember 19581

The working party centred its dis-
cussion on three sets of economic prob-
lems of major import in planning the
development of industry in the coun-
tries of the region; these probhlems were
considered within the broader context
of over-all economic development plan-
ning. They related, respectively, to gov-
crnment policy and action for promot-
ing industrialization, in particular
within the framework of national eco-
nomic development plans in countries
where such plans exist, and for dealing
with factors limiting industrial expan-
sion; ta selection criteria in establish-
ing new or expanding existing indus-
tries, having regard to requirements of
cconomic balance and international div-

'The working party was attended by
forty-cight representatives from cighteen
member countries of the Commission, who
participated in their personal capacity, and
by observers from five non-member coun-
tries, three specialized agencies and five
non-governmental organizations. The full
report of the working party is published
in United Nations, Fconomic Bulletin for
A and the Far Fast, vol. IX, No. 3,
1958 (Bangkok).

Ho

ision of labour: and to choice of tech-
niques and scale of industrial produc-
tion,

Promotion of industrialization and
limuting fuctors

Having agreed, from the outset, that
the growth of manufacturing industry
had to proceed hand in hand with the
development of agriculture, mining and
basic facilities, the working party noted
that the emaphasis required might vary
considerably not only from one country
to another, but in the sume country at
different stages of its development. The
discussion showed that the policies and
measures to promote industrialization
and the emphasis on the development
of industry as compared to that of
other economic sectors varied widely
between countries of the region. It was
agreed, however, that expansion of
economic overhead, such as power,
trans , communications and research
establishments, might have an appre-
ciable effect on the growth of indus-
trial output, cven in the short run.
Social overhead, such as schools and
health services, might take somewhat
longer to yield returns in the form of
higher productivity. In both cases large
capital investments would be involved,

The working party reviewed ways of
providing a favourable environment for
the expansion of industry which would
not require large capital investment,
These would include reforming the insti-
tutional framework. maintaining lawand

order, spreading information on better
techniques, and improving the market-
ing system and banking and credit
facilities. As regards economic controls,
the working party agreed that, whether
or not they aimed primarily at in-
fluencing the direction which industrial
developnient should take, their admin-
istration inevitably involved a certain
degree of discrimination between  dif-
ferent industries. In this connexion, 1t
raised the questions as to what criteria
would be appropriate, how to carry out
the measures, and how to co-ordinate
industrial development in the private
and public sectors. Regarding this last
aspect, it was agreed that a short-teim
goal should be to restrain both sectors
from placing excessive claims on avail-
able resources; a long-term objective
should be to have them support, rather
than conflict with, cach other, so as to
achieve maximum growth.

The working party reviewed the
questions of direct government par-
ticipation in  industrial

exchange and scarce materials, and
financial assistance through loans, sub-
sidies and tax concessions; it noted that
there was, within the region, little ex-
perience in using tax concessions to
industrial enterpriscs on a selective
basis.

The working party then considered
the factors limiting industrial expan-
sion, such as lack or inadequate supply
of industrial raw materials, shortagc
of entreprencurial and managerial talent

production,

tariff protection, allocation of foreign !

———




and of skilled labour, lack of effective
demand and, above all, shortage of
capital. It pointed out again that while
a balanced programme of industrializa-
tion would have to deal with all limit-
ing factors taken together. the em-
phasis would vary from case to case
according 10 the factors considered to
he of key importance in individual
countries,

As regards the shortage of capital,
the working party recognized that, to
raise the rate of savings, it was neces-
sary to raise the levels of income and
productivity, and that this could not be
done to any significant extent without
large capital investnents. Nevertheless,
efforts to increase industrial produc-
tivity without much capital investment
might also be useful, within limits.
Regarding the use of taxation to pro-
mote capital formation, it was stated
that a deliberate policy directed at sub.
stantially increasing inequalities of in-
come would not be acceptable to coun-
tries in the region, even though it
might have the effect of raising the rate
of saving. The rate of saving could be
raised by increasing budget surpluses,
which could be done not only by raising
tax revenues, hut also by reducing non-
development expenditure, or at least
its rate of expansion. Tax revenues
could best be increased, under the con-
ditions prevailing in the region, by im-
proving the collection of existing taxcs
and widening their base rather than hy
raising the rates of taxation.

The working party drew attention 1o
the possibilities of "capital formation
through the profits of government
monopolies and surpluses of compulsory
social insurance schemes and noted the
growing importance of private con-
tractual saving through provident funds,
pension schemes and life insurance. On
the other hand, it failed to reach agree-
ment on the appropriateness of deficit
financing, which, if carried to the point
of inducing inflationary price rises,
amounted to forced saving. Some mem-
hers considered this to be a dangerous
expedient, but others thought it worth
while 10 take a calculated risk by
allowing a limited degree of inflationary
price rises,

Several members emphasized the im-
portance of enlarging investment op-
portunities, especially in rural areas. [t
was suggested in this connexion tha,
when land reform is carried out, land-
lords might be compensated by pay-
ments in the form of industrial shares,
which would be equivalent to com-
hulsory participation in industrial enter-
Jrises.

———

Concerning foreign capital, several
members stated that their countries
sought to attract investments  from
abroad by offering liberal conditions as
to remittances of profits, tx exemptions
and guarantees in respect to nationgliza-
tion policies. The inflow of toreign
capital was considered to he particularly
valuable when provided together with
technical knowledge.

Import substitution was considered
as onc method of helping industriyl
development withow increasing balance
of payments difficulties. The industrics
to be chosen should be those yielding
the highest ner saving of imports.”
However, the working party recognize|
that in a developing economy with

rising internal demand. a policy of im-
port substitution might not lead to any
ahsolute fall in imports or to a con-
comitant increase in cxports. There was
agreement that carcful budgeting of
foreign cxchange resources was neces-
sary: phasing of plans for industrial
development was recommended to that
ctfect,

In reviewing measures to deal with
other limiting factors, the working
party recommended carrying out geo-
logical surveys and other methods of
exploring natural resources, setting up
training facilitics for managerial and
technical stafl, and adopting measures
to enlarge the market for local indus-
trics. Amony the latter are measures to
limit the competition of imports, such
as tariff protection, import control and
import substitution, referred to above
in another context. As regards tariff
protection, the working party failed to
reach agreement on its merits as a
means of achieving industrial efficiency,
but recognized that principles govern-
ing protection should be flexible. It dis-
cussed other measures to enlarge the
market and facilitate its aperation, such
as closer liaison between governmen
purchasing departments and small en-
terprises, development of transport,
banking and other facilities contrihut.

*That is, the value of imports displaced,
less the direct and indirect import costs
of equipping, operating and maintaining
the industry. The selection of industries
might be facilitated by the use of input-
output calculation techniques.

g to efficiency in marketing oper.
tions, and stimulation of esports, par
ticularly by promoting irade within the
region. In the Latter connesion it wirs
considered worth while 10 explore the
opportunitics that existed for 4 group
of countrics in sharing their internal
markets and in PEFCCUE 0N Some mests
ure of national specalization,

Crtterna for the selection of
mdustries

The working  parny recognized  tha
the choice of inchustries depended, for
cich country, on ity endowment in
naral resources, it stage of devetop.
ment and the size of ity market. Fow-
ever, it thought it useful to examine
the various selection criteria involved:
it considered that while these were
largely complementary. shortrun con-
siderations might require that some of
them should be given greater emphasis,

Thus., it agreed tiat it was desirable
in principle for cach country to prodice
the Kinds of goods for which it wus
best suited—that s, those permitting
achicvement of maximum efficiency and
minimumn cost—but that the principle
of international specialization should
not be followed wnreservedly. Certain
countrics depending on exports of
few primary products  with sharply
Auctiating prices regarded diversifica-
tion of the economy as an important
criterion for the allocation of the in-
vestment resources in industry, inas-
much as it tended to rednce this de-
pendence. Countries whose labour force
could not be fully absorbed in the agri-
culturat sector attached much weight to
expanding  employment  opportunitics
in industries permitting usc of labour-
intensive techniques. The increased ise
of domestic natural resources was im-
portant to countries having to save
foreign exchange or create employment.
Building the industrial base through
the development of heavy industry was
a criterion for some countries. Else-
where, the criterion was 1o raise the
standard of living by promoting pro-
duction of consumer goods. Other
criteria in the selcction of industries
were import substitution and export
promotion.

The working party emphasized the
need for halanced growth not only
among the various scctors of the cco-
nomy, but also within the manufac-
turing sector itsel(. This involved—
should there he conflict between some
of the objectives—a choice as to the
relative emphasis to be laid on each.
For example. in order to obtain a given
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rate of development of heavy industry,
a certain rate of increase in the pro-
duction of consumer goods also had to
be achieved.

The working party agreed that there
should In greater exchange of informi
tion to enable cach country to take into
account the industriatization plans of
other comntrics within the region. Final-
ly. it noted the need for further study
of the so-called accounting or shadow
prices of  factors  of  production—as
against market prices —as an anabvtical
ool for evaluating industrial invest
ment projects,’

Choice of techmgues
aml scale of production

The working party recognized that the
choice between  labour-intensive and
capital-intensive  technigues  depended
upon whether the conmry’s develop
memt goals atmed at the best wtilization
of scarce capital and abundant wan-
power in the short rung or alternatively,
at the achievement of a higher rate of
capital accumulation, Farger output and
farger  employment, in the  longer

'See, 1 this connexion, Umted Naions,
“Choice of  Tedmology in Indisiral
Planming™ by L Tinbergen, Bulletin on
Inedductisadization and Productieity, No, b
(Sales Nos ASIEBR).

period.* However, it pointed out that
further study was required of the tn-
plications of the use of labour-intensive
and capial-intensive  techniques 1n
terms of capital formation and employ-
ment.

It was felt that the time clement was
a vital factor bearing on this problem.
There was a general belief that, over
a longer period. capital-intensive tech-
niques would bring  about increases
both in productivity and in cmploy-
ment. Over the short period, however,
the unregulated and unplanned intro-
duction of capitab-intensive techniques,
particularly —in existing  industries,
might result in displaccment of labour
and worsening of uncmployment. A
grachual and planned transition to high-
er devels of techniques would  thus
seem to he a prudent course,

The working party felt that cottage
nchustrics and small industrics, using
mostly  labour-intensive wechnigues,
houkd be assisted ona selective basis,
Promotion of subcontracting arrange-
ments between large  manufacturing
tirms and small producers was con
sidered as a (ridul methold of bringing
about co-ordination between capital-in
wnsive and lubour-intensive techmiques,

YSeealvo the disassion of 1his problem
m Capital Intensity in Indastey i Under
devetoped conntries” op. ol

Such arrangements should be voluntary
and take into account questions ot
quality control, standardization, and
costs and prices relating to the pro-
duction of subcontractors. It was point-
cd out, in this connexion, that there
were linnts to the expansion of small-
scale industry and that some undesir-
able sacial aspects might be involved.
Small industries constituted a low-wage
sector of the cconomy and did not have
to pay minimum wages and comply
with certam fegal provisions. as large
industries did. Competitive coexistence
of the two types of industrics was based
on somewhat lower standards of pay
in the small industry sector, Also, ex-
cessive support ol that sector might
tend to perpetuate antiquated methods
of production,

The working party pointed out that
the extent 1o which  labour-intensive
and capitab-intensive techniques imight
I introdhiced or combined varied from
one industry to the other. Tn asscssing
the comparative costs of the ditferem
techniques, it was not enough to cal-
crlate the cconomic costs: the social
costs—tor instance of providing employ-
ment or giving relief to the persons
laid off as a result of mechanization—
should also be  considered. Further
study of the problem, particularly of
ditferent techniques and possibalities of
combining them, was recommended.
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THIS PUBLICATION, WHICH 1S LARGELY BASED ON THE
discussions of a panel of experts convened by the
United Nations Scerctariat, discusses problems of
industrial  management - which  arise under  the
conditions prevailing in under-developed countries.
After outhning some factors related to the environ-
ment of industrial enterprises in these countries, it
reviews  problems of management structure  and
cadres, with special reference to recruitment and
training. It examines next selected aspects of labour
management and the question of management of
production facilities. It turns then to problems of
marketing and of management controls and discusses
some aspects of the relationship between industry
and government. The publication concludes by form-
ulating « certain number of suggestions for early
action in sclected arcas. Some considerations on
management service institutes are contained in an
annex.




AN aRTIcL ax the first issue of the
Bulletin' contained an account of cur-
rent activities in the fickl of industriali-
zation and productivity undertaken by
organizations of the United Nations
family, in particular by the United Na-
tions Secretariat. Work by the Sccre-
tariat on industrialization  has  been
carried out, since 1956, under pro-
Eramme approved by the Economie
and Social Council. Most of the studies
I connexion with this programme arce
being published in the Bullesin.

At its twenty-fifth session, held in
the spring of 1958, the Economic and
Social Council invited the Secretary-
General to establish a committee of ex.
perts, 1o be appointed in consultation
with Governments, for the purpose of
reviewing the programme of work of
the Secretariat in the field of industriali-
zation and productivity, and making
recommendations to the Secretary-Gen-
cral on the further development and
implementation of this programme.,

Fen experts of the highest standing,
cach with particular experience in prob-
leins of ceconomic and industrial devel-
opment, were appointed by the Scere-
taryLicneral to the Advisory Commit-
tee on the Work Programme on In-
dustrialization which met at United
Nations Headquarters in New York
from 4 1o 14 February 19592

"Bulletin on ludustriglisation and
neny, No. 1 (Sabes No, :
10 70,

Produe-
SEILB.2), puges 65

*The Conmninier consivied of: Mr. B. N,
Adarkar (India), Minister, Embassy of Indi,
Washingion, 1. C.; Mr. Koichi Aki (Japan),
President, The  Awciation for International
Technicat  Co-operation; Professor  Creslaw
Bobrowski  (Poland), Vice-Chairman, Fco-
nomic Council: Mr. Charles Svivester Booih
(Australia), Chairman of the Board of Dirce-
tors, The  Ausiralian Paper  Manufacturers,
Limited; Mr. Vaiin Guzina  (Yugaoslavia),
Direcior, Institute of Planning: Mr. Stacy May
(USA), Board Menber, International  Rasic
Economy  Corporation;  Professor Alessandro
Molinari  (haly), Dirccior-General,  Associa-
zione per o Sviluppo deltIndustria nel Mez-
#uiorno (SVIMEZ); Ingeniero Gonzalo Robes
Mexico), Feonomic Adsiser, Banco de Moexico;
Professor Jan Tinbergen ( Netherfand. ), Diree-
tor. Netherfands Economic Insiitute, and Pro-
fessor - Evgeny Paviovich  Unksoy (USSR),
Dircctor, Cemirat Scientific Rescarch  Insihane
of Technology and Machine-buitding.

The Sccretariat submitted to the ¢ om.
mittee & number of documents to facili-
tate the discussion, and the debates fed
10-a report, containing the Committec's
recommmendations to the Secretary-Gen-
eral, which is being submitted to the
Economic and Social  Council at s
twenty-seventh session i April 959,
Some of the salient points of this
ire given below:,

The Comminee expressed the view
that the rescarch which had so far heen
carried out had been of interest for the
less-developed countries both in content
and orientation. It made several re-
comnendations concerning the general
orientation of the proposed programne,
among them that studies on industriali
zation should provide Governments ol
under-developed countries with o basis
for practical action to promote general
cconomic development; that an even
doser relatianship should be established
between projects under the programnie
and United Nations technical assistance
and Special Fund activities; and that
the research work of the Secretariat,
which had so far largely concentrated
on the micro<conomic aspects ot in-
dustry, should give more emphasis to
stwlies of 4 macroeconomic nature;
that systesnatic work telating to general
development policies and techniques of
programming  economic development
would greatly enhance the overall of.
fectiveness of the research activities in
the field of industrialization,

As regards work in connexion with
technicafassinancc operations, the Com-
mittee recommended that, in addition to
substantive servicing, the Secretariat
should collect and analyse information
on the experience gained from technical
assistance  programmes relating to in-
dustry, carried out by various govern-
inental and non-governmental agencies,

Concerning research activities, the
Committee recommended undertaking
frojects in certain broad areas of work.
In the field of over-all planning and
programming  of industrial develop-
nient, it recommended studies of gov-
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ON THE UNITED NATIONS SECRETARIAT'S
WORK PROGRAMME ON INDUSTRIALIZATION

crimment incentives to the private secior
tor “steering” investiment decisions of
that sector into line with government
policy objectives; and studies on co
ordimation, in the case of mixed ceon-
omics, hetween HEICTO Ceonanmig targets

and their falihnent in the torm of .

dividual projects. The Commintee con-

sidered that forecasts of demand  for

selected industrial products, using g

crocconomic approaches ay well as

market research methods, wonld e

valuable for development planning. It

also recommended stidies of more spe-

ahc incentives and o1 national and i

ternauonal measires of assistance 1o m

dustry, sich as the establishinent of i

dustrial zones, or estates, for atiracting

and developing industry in given areas,
and the supply of equipment and re
kited requisites for new indusiries,

I the tickd of small-seale mdustrics,
the Committee recommended  projects
o neasures to lacilitate the solution of
the huancial, technological and organi
zatomal problems specitic 10 those 1y
dastries, and 10 improve relationships
benween karge and small mdustries, par
teularly by means o subcontracting
arrangements,

The Committee abo considered tha
specific industry studics nvolving ;.
cro-cconomic analysis, snch as have been
undertaken by the Secretariat on prob
fens of capital intensity and size of
plant, should be continued with a view
to developing a methodology to be nsed
in studying various problems i the
cconomics of industry,

The report also includes recommnen-
dations for studies ol institutions to
promote industrial development, and of
certain industrialization problems in in-
dividual countries. It concludes with
recommendations concerning the im-
plementation of the prograinine, with
special reference 1o incthods of work.

The report of the Committee will he
discussed by the Economic and Social
Council at its session iy April 1959,
Further information on the develop-
ment of the United Nations Secretariat’s
programine of work in the field of ju
dustrialization will |x published from
time to ime in the Balletin.
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The photographs on pages 6, 26, 2. 3w 36 and 40 (top and bottom
right) arc by courtesy of the Japanese Forcign Ministry; those on pages
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photograph on page 11 ( bottom ). by courtesy of the Brockway Glass Com-
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