G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/










N

!

In this 1ssue

Capital Intensity in Industry in
Under-developed Countries

Choice of Technology in Indus-
teial Planning, by [. Tinbergen

Capital reensity i Fle v o B
neering Construction

Hire purchase Loans tor the
Mecharization of Smadl Industry,

by [ E. Stepanck

Use of Accanting as an Al to
Manazer ent me Industrial Eoter-
prises o Under-developed Coune
tries, by (. Ronson

< Rou tab'e Discussion on In-

’

¢

.

dustrial Management 1 Under-

develeped Areas

Currcnt Setuvinies under the
Acgis of the United Nations inthe
Fiad of Indistrishzation and Pro-
duetivite

Selesaed List of Titles on Tudus-
trialization

-
-t

49

50

63

Y Corer illustration: Use of “Capital-inten.

. sive” and "Labour-intensive” Techniques at
the Maithon Dam, Damodar Valley, India

The phatographs on pages 39 and 40 are by courtesy
of the Information Service of Iadia; those on the
cover and on pages 4, 22, 38 and 47 by courtery
of the International Bank for Reconsteuction and

Development.

INDUSTRIALIZATION
AND PRODUCTIVITY

IUllI'l"

VNI TED NATIONTS

Department of Economic and Social Affairs
New York, Apil 1958




UNITED NATIONS PURILI NTION

Sales Noo38.0LR2
Price: $US.0.70, 3 =S Sw I, 30
Cor equivalent in other CHITCNCIesS )

Opinions expressed in siened artides are thos of
the authors and do npot necessardy L flect the view s
of the United Nations Seeretariat, Al moterial in
the Ballcriv may be freely quoted or reprinted, hus
wknowledement is r quested. together with a oy
o the poblication ontsinine the YUuotatic ar
FeRint,




A New Publication

When at its twenty-first session the Economic and Social Council endorsed a general programme of work
to be undertaken by the United Nations Secretariat in the field of industrialization and productivity, the
publication of a Bulletin was one of the proposed projects.

With this issue, the Bulletin on Industrialization and Productivity is launched on what is conhdently
hoped will be a useful and successful life. In planning it, the guiding consideration has been that it should,
above all things, bear directly on the more specific problems of industrialization in under-developed countries

and areas.

To achiceve this end, two things have been considered essential. The first is that the Bulletin should deal
with problems in the light of the concrete situations in which they arise, and of the needs to be met. Whereas
much attention has been given by the United Nations to the general problems of economic development, the
practical problems of the planning and execution of industiial projects have received refatively little attention,
apart from the work performed under the technical assistance programmes. It is on the problems which lic
somewhere between the setting up of over-all ecconomic programmes and the concrete problems of a given
industrial plant that plans for industrialization frequently founder. In concentrating mainly on these aspects,
the Bulletin, it is believed, has a contribution to make. It will draw heavily on technical assistance experience
and will reflect the conviction that people confronted with specific problems of industrialization have much to
learn from the experience of others, and will, therefore, welcome a publication which is a vehicle for an
exchange of such experience. The secretariats of the organizations of the United Nations family will participate

in this exchange.

The second basic consideration is that the Bulletin should reach those who are engaged in the formulation
and execution of plans and projects of industrialization in under-developed countries. Therefore, it is dirccted
particularly towards officials in governmental and non-governmental organizations, such as finance and cco-
nomic winistries, development boards and technological institutes concerned with industrialization, as well as
towards technical assistance experts, plant managers and others actively involved in promoting industrialization.
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THE FOLLOWING THREE articles deal with different us-
pects of a problem of great practical importance to
most under-developed countries: In what relative
quantities should available resources of capital and
labour be combined in developing industrial produc-
tion so as to use them to best advantage? This is gen-
erally referred to as the problem of capital intensity

or factor proportions.

T he first article gives a general picture of the prob-
lem as it arises in specific instances. Based on reports
by United Nations Technical Assistance Administra-
tion experts, the article examines experts’ recommen-
dations on capital intensity at both the over-all plan-
ning level and the plant or project level, N

In the second article, Professor Jan Tinbergen de-
velops one of the conclusions of the first article—the
need for research on choice of technology for indus-
trial planning—and presents practical suggestions for
a systematic approach in carrying out such research.

The third article is a case study of capitai intensity
in certain operations of heavy engincering construc-
tioi:, an industry of great importance to under-devel-
oped countrics. lts objective is to develop a method
which might be applied in determining the appro-
priate capital intensity in other industrial branches
where alternative capitallabour combinations exist.

Capital Intensity
in Imlustr)f in
U nder-developed

Countries

Prerarep BY THE UNnitep Nattons Brrear or Fconomic
AFFAIRS ON THE BASIS OF REPORTS BY UNUtED NATIONS

TECHNICAL ASSISTANCE ADMINISTRATION EXPERTS

ok scarcrry or everrs. and abundance of Labour in
under-developed  countries have given risc in various
quarters to the contention that, in the indusirialization of
these countries, preference should be given 10 industries
and techniques tending to employ relatively less captal
and more labour; in other words, that indusirialization
should largely follow labour-intensive lines. On the other
hand, it is also sometimes maintained that, although cap-
ital may be scarce, it should by priority be invested in
industries using capital-intensive techniques: Targe-scale
resorption of the structural unemployment cxisting in
some countries would, in this case, have 10 be deferred.

The determination of the appropriate capital intensity
~that is, the right combination of factors of production—
in the industry of an under-developed country is one of
the key issues involved in formulating a programme of
industrialization. It arises in respect of both the “macro-
cconomic™ aspect of planning tor the industrial sector as
a whole and the “micro-cconomic™ aspect of designing a
given plant or project. At the general planning level, it
may involve a choice between over-all objectives—such as
maximizing employment or maximizing income—in as
signing priorities as between individual industries. o may
involve decisions on the relative importance 1o be given
to long-run anel short-run considerations in sciting up in-
dustrialization targets, the emphasis to be given to " heavy”
or “light” industry, and the tempo of industrialization
itself. At the level of actual design of plants, it may in-
volve a1 choice—if a choice is technologically possible -
between aliernative techniques allowing ditferent com-
binations of machinery and manpower. At both levels,
decisions may be influenced by non-cconomic as well as
economic considerations.




Anumber of expents have been sent o innder the
United Nations technical assist.anee progranmmes to ad-
vise governments of under-developed comtries on various
industrial problems ranging trom over-all industrial plan-
ming and programming to organizational and production
problems of individual planis. b the conrse of their work.
the experts have faced cither diveady or implicitly some
of the above-mentioned problems. eas the parpose of the
prosent articke tomalyse the relevant material in the re
ports of some of these experts and 1o dppraise both their
approactre the problem and theiv 1ecommendations on
the subject, “Fhe article is based on a himited but, it s
thought. representative simple ot reponts prepared for
governments in \ricas Asia and the Far East, Latin

GENERAL POLICY

I number of reports on industrial development pre-
sented by United Nations Technical Assistance Adminis
tranon experts, the relevant policy recommendations are
townded cssentially on an- assessment of the countries’
basic resources and potentialities. Such a criterion often
entirely overshadows other considerations of an cconomic
orsocial natare, Thus, in the case of a relatively smuall,
semi-desert Afvican coutry, the experts concluded that
s poverty i industrial raw materials, the smallness of its
marhet. the high fuel, power .l transportation costs, the
shortage of credit and saarcity o skilled Tubour entirely
prechde industrial development “of the kind that is com
menhy assumed o play g central vole in development™:
manother simall conntry of the same avea, o similar assess.
ment of conditions led to the analogous—though more
guarded - conclusion that "there is little immediote Pros-
pect for mdnstriad development™, Accordingly, the ex-
Perts recommended only the development of handierar
andk cottage industries, In still another case—a small coun-
v in Central America—an appraisal of domestic resources
and potentialities and of forcign trade prospects led the
experts to the conclusion thae “the development of 4 heavy
mdustry is impossible and the only path to industrializ.-
tion is through the establishment of light industries”, The
experts recommended establishing or expanding o num-
her of smallscale, linde-mechanized consumer goods fac-
torics processing indigenous agricultural products partly
for domestic consumption and partly for export. In a
tew other cases, experts reccommended, also on the hasis
of e appraisal of resources only, the establishment of
varions tvpes of suitable industries, both “light™ and
“haavy ™ot appropriaie size and level of mechanization.

in the majority of cases. however, the criterion of re-
sonrees was not the overriding one. DitTerent and some-
times divergent policies of industrial development were
proposed by experts for countries with similar endowment
m nararal resources and factors of production, and even
for the same comtry. This was not necessarily due o
conflicting views on the best use of natural resources, but
very frequently o ditferences of opinion among experts
as to the type of indostrialization which they considered

§)

Americand the Middle East. s in many cases the cir-
culation of the material contained in the technical assist
ance reports s resiricted by governments, 1he naines of
conntries and experts have been withheld; however, bricf
references considered necessary from the point of view
ol the substantive discussion have been made concerning
relevant ecconomic and geographic characteristics of e
countries. “The article examies the general eriteria Hpon
which the proposed policies of industrial developmueint are
baseds it considers the more specilic recommendanions re-
garding selection of industrics and degree of capital in-
tensity it then presents a general appraisal and formulites
a4 number of conclusions.

RECOMMENDATIONS

most appropriate, parteubirly as regards the “bhest™ use
of factors of production. It is this type ot poliey recom-
mendations which is now reviewed.

The case jor labour-intensive policies

Inats report to the government of o small, densely popn-
Lied Asian comntry with predomivantly agricultural
cconomy, - technical assistance mission states its basic
position in the following werms:

“The desived increase i the product of mdustry can
only b brought about by the combined use of vacious
factors of production . Problems arise. however,
more particularly © . a the time of plainnig, |con-
cerning | the relative proportions of capiah and Labour
which should he nsed in 1he setting np of any par-
ticular industrial undertaking .. Any consideration
ol this problem must sturt with the fact that there s
a large volume of unemplovment and of under-cmploy-
ments the poliey of industrial development s heing
pursued fargely with o view to bringing u partial
remedy to this situation. In addition, the amount of
capital available in the country for creating employ-
ment opportunities through investment in industry is
lmited. 1t s, therefore, clearly advantageous o spread
the availuble capital thinly over the labour force which
can be emploved by it On these grounds, it is desirable
to promote the application of relatively labour-intensive
methods of production, and to place the emphasis in
sclecting industries rather on those imunufacturing
products which can suitahly be made by more libour-
intensive methods,

“This policy is justified on both social and €conomic
grounds. Tt provides more employment. It distributes
purchasing power among a sector of the population
which will spend nearly all of it immediately, mainly
on current consumer goods. But even more important
is the fact that if & warker produces something, he is
contributing more to the community than he would
if he were inemployed. If more labour-intensive meth-
ods of production are used, the community gains by




the fact that capital is saved by the use of fabour which
would otherwise have remanned unproductive; this cap-
ital can then be used for the production of other goods
and the employment of still more kibour. Fotal output
and income wilt thus be higher than they would have
been if more highly mechanized production methaods
had been used.™

The mission considers that “the eriterion tor the seled
ton of the tpe and size of industries is not merely the
srowth of income but the absorption of libour™, ttrecom
mends that. as o general policy, the government: should
promote the development ol numerons decentralized
sallscale undertakings of “acceptable™ cfbciency. in
industries which allow for o relatively low degree ol
mechanization. The mission considers that in between
Lirge-scale mechanized mass production and smaltscale
handicraft production Hes a considerable range of tech-
niques superior in ethciencey to these of the tradinonal
cottage industry but inferior to the Litest technigues in
mdustrial countries and points out that “it is in this zonce
that the main solution to [the country’s| industrial devel
opment must be sought™.

According to these experts, such a course would present
for the country they are advising appreciable advantages
from ceonomic, sociat and practicat stindpoints, From an
cconomic point of view, small-scale libour-intensive pro-
duction has the advantage of better corresponding to the
limited size of the country’s present and toreseeable mar-
ket; both domestic and foreign, which imposes a limit
on the possible increase in volume of output. It also cor-
responds better to the fuctor price relationship prevanting
there. Because of low wage rates, many operacions do
not warrant introduction of the “last word™ in mechaniza-
tion. On the other hand, the price of capital, as reflected
in the current rate of interest in the country concerned,
Joes not necessarity refleat its real over-all scarcity.® “"Fhis
arises mainty out of institutional factors, including the
good credit standing of the Government, the country’s
satisfactary sitvation s regards balance of puyments, the
extension of government support for certain prajects and
the organization of the banking system. The main value
in saving capital resides, thercfore, not in reducing the
cost to the producer, but in limiting the extent 10 which
the Government would need to seek owside capital for
other developmental purposes.” Another advantage for
the country is that drawing on foreign exchange rescrves
would be limited.

From a social point of view, the establishment of small-
scale, labour-intensive industries would not give rise to
an undesirable increase in urban population and a con-
comitant rise in social overhead expenses.

Finally, the practical advantages of such industries and
processes are that they require relatively simple skills,
maintenance facilities, machinery and techniques, man-
agement and organization, which would minimize
1 Quotation marks supplied.

2For a further discussion of the problem of effective market
factor prices which do not correspond to factor endowment
because of market imperfections and other causes, see pages
9, 18 and 21 to 22.

breakdowns, waste, tnetheient use of machinery and low
degree of utilization. Furthermore, such industries could
be rapidly and casity established and could soon vield
appreciable returns, Their establishment would be fiels
to stimulate the cconomic development of rural arcas,
attract the imterest of local enrreprencurs, pradiee arehae
tively Lirge pool of skilled people and have other tavour
able fects.

The mission considers tuat labouranrensive duevelop-
ment s also consonant with normal development pat.
rerns Fhe highly industrialized comtries have than
sehves passed through different stages of growth, m 1l
course of which different principles and praciices have
prevailed. FThough the process of growth m nnder
developed countries could and should be aceelcrated,
stll invalves a series of steps, cach presenting s own
special problems, the solution of which cannat be achicved
by a mere transfer of technigues and institutions from
industrial cconomics. “Small-scale industey is the nataral
precursor to large-scale industry,m that i provides the
necessary ‘know-how™ and markets for the later. Large-
scale industry has made and will continue to- make s
contribution to development, but in many respects it
makes a lesser contribution than small-scale industry in
reducing unemployment and in providing o momentum
for further development.” Largescale industry may be
established under more favourable conditions at o Later
stages as is often the case in advanced countries, small-
scale undertakings not only may exist successfully along -

Jdevelopment patterns, see pages 11 and 16.
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side large-scale enterprises, but may also account for
substantial proportion of total outpur.

The mission, however, stresses the fact that a rise in
production resulting from the increzsed employmem
brought about by libour-intensive policies must also be
accompanied by higher labour productivity, and recom-
mends in this connexion that industrics and techniques
be selected which permit at the same time 4 maximum
absorption of excess libour and use of ethcient technology.
Such a combination will admittedly still be less produc-
tive than one of higher capital intensity, but hoth output
per worker and output per unit of invested capital will
be much higher than betore, Apart from the adoption
of mechanized techniques, substantial results may  he
achieved in mproving labour productivity, in existing
as well as in proposed undertakings, by a4 more efficien
use of plant and equipment, better organization and nun
agement, and training.

The mission stresses in this connexion that inethicient
techniques and ctivities should not be condoned simply
because they provide additional employment; in other
words, labour-intensive activities need not be in the nature
of an unemployment relief scheme nor an - uncconomic
“make-work™ process, In fact, the mission emphasizes the
importance of the cost factor in the policy it advocates:
mvestment “would only be undertaken after a true assess-
ment has been made of its cost. It should not be pushed
to the extent that the additional cost of the locally made
article compared to that of the imported article is so great
as seriously to reduce the standard of living of the . . .
purchaser. Further, even though the additional Cost iy
not be great for an individual article, account must he
taken of how far this policy atfects the costs of a number
of manufactured goods which are necessary to the non-
industrial consumer.” Cost is thus conside e as an im-
portant criterion for deciding whether to establish an
industry, und for determining its relative size (within the
range favoured by the mission, that is, small to medium
size) and the nature of its equipment. The mission in-
sists, however, that it must be balanced by other con-
siderations: a given industry may be of national interest
in spite of high cost and may Justify protection—through
subsidies, for example—to make it competitive in the long
run; and lower cost of production, which is the principal
advantage of Lirge-scale production, may have to be for-
gone because of economic and social considerations such
as those listed above, and preference given to smaller-
scale industrics producing at a higher cost.

Other experts take it for granted that only the devel-
opment of small-scale, labour-intensive industrics would
be appropriate for the countries they advise. A mission
to a small Latin American country where agriculture
and mining are the principul economic activities points
out that scarcity of cpital and abundance of Labour
“render it natural® 1o encourage small, « r medium-seale,
little-mechanized industrial establishments rather than
large, highly mechanized ones,” the more so since the
substitution of electrical for steam power has tended to
render small plants more economical. This mission also

+ talics supplied.

introduces sociological considerations and warns against
concentration of industry in large plants; such concentr.
tion brings about agglomeration of population in large
urban areas, making necessary heavy “social™ investment
in housing, public utilities and sanitation; it also brings
about great and sudden changes in social organization
and hubits of life among large numbers of people, “On
the other hand. small-scale industry. utilizing local vil
lage labour and producing for a local, and thus relatively
stuble, market, is likely to offer a higher degree of security
to the workers, and . . 1o effect . . . savings to the State
in respect of expenditure on social welfare and relief.”

A more extreme position is taken on similar grounds
by an expert on industril development advising the gov-
ernment of a small Middle Eastern country with a pre-
dominantly agricultural and pastoral economy. In order
to avoid formation of an “industrial proletariat” the ex-
pert_ recommends, s a general policy, the development
not only of small-scale industries but also of handierafts
and workshops which might gradually be expanded into
small industrial undertakings. It may be pointed out in
this connexion that many experts favo, mantaining or
even expanding handicratts and cottage industries, while
developing at the same time nmanufacturing production.
One of them points out, however, that the development
of handicrafts and cottage industries "should not be con-
fused with industrialization, which is hased on the intro-
duction of factory techniques™ The expert cautions
Cagainst trying to move true cortage handicraft produc-
tion methods into central shops or factories and expecting
them to pay™.

An expert on industrial developinent advising a Far
Eastern country with largely unexploited rich resources
considers that certain conditions prevailing there at the
present time arc contrary to its best interests, as they tend
to direct investment towards capital-intensive, labour-
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saving industrial activities. The main economic activi-
ties are concentrated in the plantation, mining and in-
dustrial sectors; these sectors are capital-intensive or have
a level of capital intensity (as measured by ratio of fand
and capital to labour, for instance) which is relatively
fived or at least is “regarded as such.” The expert points
out that managers sind  engineers, particularly those
trataed in highly industrialized countries, are often so
comvineed of the superiority of mechanized technigues
that they do not seek Labour-intensive ones although al-
rernative methods may be techwically avarlable. New in-
vestment in the country is directed towards such indus
wies as fertilizer and iron and steel production, and
certain industries processing domestic raw - materials,
which have a high capital cost per additional job: few
jobs are thus provided in relation 10 the amount of cap-
ital invested. On the other hand, the price of labour s,
in the expert’s opinion, i an excessively high level, which
does not correspond to the country’s real factor endow-
ment; this is partly duc to the minimum wage law which
“in so far as it is enforced . . . reduces the total level of
private investment by making some ventures unprotit-
able, and . . . provides an . . . incentive for introduction
of labour-saving devices.” This situation, which tends to
maximize the rate ol increase in income, has prevailed
in the country concerned throughout the post-war period,
during which a substantial rise in unemployment s
tuken place. The expert’s explanation s that investment
in the capital-intensive sectors was unable to absorb the
surplus manpower and, as the rate of population growth
cexceeded the rate of capital accumulation in the labour-
intensive sectors, labour in the latter soon became redun-
dant. adding to the country’s disguised unemployment.

Under the circumstances, the expert considers that it
is wrong to base industrial planning on conventional con-
siderations of market cost.

Worker Operating a Drilling Machine in Thailand

“For economic development, engineering concepts of
elhiciency are almost irrelevant. Maximization of output
per man-hour employed is of little use in an economy
where lubour is redundant and capital is scarce. . . .
Cost per unit of output is an unreliable guide where
minimum wage legislation distorts the wage structure
and exchange control distorts the price structure for raw
materials and capital goods. For social accounting and
planning purposes one might try to revise wages and
prices of raw materials and capital goods according 10
an estimate ol true opportunity costs.”

The expert considers that, even it fuctor proportions
were determined by opportunity costs, labour-intensive
methods would be used only when "as ethcient economi-
cally as capital-intensive methods, but not otherwise,™ and
concludes that “since individual employers cannot be ex-
pected to do their accounting in terms of opportunity
costs, it is necessary for the planning authorities to do
so, and to design policies that will induce entreprencurs
to adopt technigques aud choose projects appropriate 10
the factor endowment of the coumry,” It may be pre-
sumed that the expert has in view government policies
which, on the one hand, would aim at correaring the
existing factor price relationship (for example, by meuns
of wage subsidies to entreprencurs) and, on the other
hand, would permit a level of entrepreneurial protits
adequate to induce investment in labour-intensive indus-
tries. In the expert’s opinion, the factor endowment ol
the country warrants a development policy giving priority
to labour-intensive projects and use of techniques “as efh-
cient, in terms of cost benefit ratios, as capital-intensive
ones,” which will substantially increase both income and
employment. The expert considers that, at this stage, a
choice between maximizing income and maximizing
employment is not necessarily required. Indeed, a deci-
sion to maximize output would, “with known techniques
and limited capital, involve a degree of mechanization
which would not permit absorption of all the unem-
ployed,” while a decision to maximize employment ma
mean, is an extreme case, giving priority to make-work
projects, or, more generally, expressing preference for
lubour-intensive techniques or projects even when it s
recognized that a higher output could he reached by more
mechanization. The expert implies that certain combuta-
tions of development projects and 1echniques might he
achieved; while he does not specity their exact nature
he suggests that public investment in labour-intensive
projects “could be more efhiciently done it stuchies of labour
patterus were available,” and recommends that “research
on the amount of employment created directly or in-
directly by various types of development projects” he
carried out by competent government services.” By 1he
time predominantly labour-intensive projects of this type
are exhausted, the country may have to choose hetween
higher income and higher employment: the guestion

“ The expert considers, for instance, that smaller projects of
local governments are likely to create more jobs per unit uf
expenditure than large-scale projects of the central govern-
ment, and advises a shift in emphasis towards development
projects of local governments, including community develop:
ment.




would then be “one of policv. not of wechmical analyvsiv'
and could not be settled ar the adyison Jevel,

The case for capital-intensive policies

A expert advising the govanmen of largd Asiin
countny on cconomie plinning fon nanon.)| developman
tahes a sirong stand in Lo of mdustrdizanon along
capitalmtensive lines. Hi position can be sumimuanr s
as tollows:

No ot has ever suceeeded 1 solvimg s cconomn,
problems by favenrmg Tow ctliciency, It i NECOsany 1o
achieve higher and contmaomnshy mercasimg bibonr pin
ductvin in order 10 bring about 0 cimualanive Provess
ol increased production, national meome, savings and
myestment. I tirn, higher pro-fuctviey can result only
from use of inereasingly ethcient techmques which in
volve capital-niensive processes. As resul of iy ugher
productivic , mdustriahzation dong capital-antensive lines
will vield o Lirger surplus of product over consumption,
which will he available for capital formation and in the
long run lead o ligher cmplovment than would he [Hs
sible with Libour-imrensive methds of production. I als.
will have, inthe long run, more favourable cffcets on the
balance of paviments. "Fhese views deserve examination
i more deail,

i iy assumed that o given output cin be producad
by alternative combinations of labour and capital, the
more capital-intensive production wilk vield i piven
period of time o smaller net product per it of capital
but o Lirger net product per worker ahan the less capital
mtensive combination. Consequently, the surplus aviil
able for reinvestment, per worker —that s, the differer o
between the product and the wage per worker' will
larger per unit of tme in the more capital-intensive i
dusiry than in the less intensive one: this would hold
true even it the wage e were higher in the torme
than in the Taver, as long as the difference in WARES Wais
less than the ditference in productivity,

It the surplus is continually reinvested. the net product
generated by it the more capital-intensive alternative
will grow at o higher rate and faster, than in the Jess
intensive one, and the employment and consumption 1o
which it gives rise, while lower during the carly vears,
will soon equal the levels ohtaining in the labour-intensive
industry and shortly thereatter expand faster. Tt is true
that the surplus acliieved in the Libour-intensive process
could also be increased through an appropriate price and
wage policy tending 10 reduce real wages and consump-
tion: however, real wages being already low, such cur-
tailment might result in social discontent and tensions
which would hamper further development. It should he
mentioned here that the expert takes the view hat, as a
rule, low wages constitute for private enterprise a dis
meentive rather than an incentive to invest, so that in
an economy with a large private secror, litde or no plan
ning and a backlog of unemployed or under-employed
population, savings capital is not automatically invested
and the process of intensively enlarged production docs

% It is assumed that wages are consumed by workers in their
entirety.
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not ke places this vesnlis 1r a0 low srowth rate of
CLOTIOMY OF 1N CConoIic stagation.

The expert considers thar, oven thongh the conntry
he advises st ardatively carly stage of mdistal e
veloprien and s Lige surplus o inanploved and
mnder complovad Labon, the plammng  of ivestinens
shiould am cssenalhy rastg poondinerig capactty: thy
vt beachioved mea st csmilanve won by esnih
Bshimg capuat gonds idisiies, While it shon Hun
the etlect of such imvesting i on 1w cniplovienr will
borelatively modost, 1t will soon Satha mamenn, and
lead i the dong run towands 1ol cpiovient, Fhe ey
pPart o rccognizes tha Labamm
mtensive lines would bing abow, i 1he i, o
SPCAtr amonnt o cmployment pa it o uineestinens
and thus Larger 1ol emplovirent: howevar, he argnes,

mdustraliznon along

\Ium

stee the process s not aeil accaerating. the result would
be that the cconomn wortld e FUIV ML C a1 0 some
what lugher level of cmploviment,

The expert also points out 1that, i the carly stages of
mdustrial development, as Tiirle myestment capital as pos.
sible should e nsed 1o replace wornom or obwolete CUup
ment by more edicient prodhaciion Lacilities., as this would
result - dower costs vather than addition capacity s’
4o Teorientation of new investmont i the direction ol
modernizanon Lanl mproved cthacnay will have 1o ke
place ata Lier stage as full cmplovment is hang achieved.

With regard o the cffea of the alternanne pohicies on
the balince of pavmenis, the expert considers that a Libour-
mtensive pohiey of mdustrializanon which resulis m little
tHamy anerease in laboor prodocaminy i ikely 1o lead 1o
areater balance of pavments dithculues, which, in wrn,
will hamper Surther deve lopment. Fle irgiies thar s em-
plovment nd, corsequenthys consimption will arow
the same pace s production, imports of consime goods
Wil have to grow at the same vate, their sliar e national
meome remuaming the same. Since 1he prodicivin ot pro
ducer goods midustries iy also asumed 1o remam ne
changed, imports of capital goods will also grow in ibso.
lute amounts with the increase in irvestment which will
dccompany the growth of national income: they will have
to mercase even more, 1 the share of investment i na
tonal income is 0 increase. Since productivity in 1he
export sector is also assumed 1o I uncharged, no increase
in exports through a reduction of export prices will be
possible. All this in combination will lead to balance of
payments dithculties. A reduction of imports would, of
course, be possible through substitution of domestically
produced goods, but this would involve new mvestments.
Thus, to quote the expert, “the apparenty cupital-saving
technigues may not be capital-saving at all”. This is all the
more true as the production of goods to replacc imports
would require in many cases a technology—hence a level
of capital intensity—similar 1o that of foreign production.

The expert admits, on the other hand, that in the short
run a capital-intensive policy may exert ; greater pressure

? Unless such reﬁlacement results in reducing the need for
new investment which would otherwise be required for the
Production of raw materials, for generating power, or for
transportation services, or would eliminate the necessity of
heavy subsidies to inefficient productive branches.




on ports since domestic production focused on capital
aonds s likelyomospite ot a smaller initial increase in
cmployment and consumption, to require larger imports
of consnmer goods at the same time as substantial imports
ot mvestment goods. In the longer run, however, the more
clicient production process will make it possible first 1o
balunce, and subsequently o exeeed, the nise in imports
throngl increased production available for export at com
petnve prices, Inaddition, hecause of higher producnivin
of domestic ouput, the import content of the addition o
e natonal product will decline, Inorder o achieve this
sage of cconomie development as rapidly as possible it is
NECCSSAy that productiion of pm(luu‘r g(unls receive the
highest priority inany plan of development. Production ot
constmet goads will aecordingly bave to inerease more
Adowly,”

Not only is development of this type considered advan-
rageous but the expert also behieves it o he i conformity
with the requirements or baluanced cconomic growth. In
order 10 achieve bakneed growth, production in the var-
ous sectors has o increase at different rates. At a given
fevel of income, prices and costs, consumers distribute ther
consumption expenditure i a given wayi it would there-
fore be useless to increase production of certiain consumer
couds if certain other goods are not availuble in reguired
proportions. The rate of increase in production of con
wimer goods will thus be governed by the possible rate ol
werease in ourput of those consumer goods whose produc
tion is particularly melastic in the short run. In many
ander-developed countries, where the bulk of consumer
expenditure is on agricultural products, the rate of increase
i mdustrial production of consumer goods will thus have
10 be geared to the rate of increase in production of food,
which, for cconomic and technical reasons, 1s usualiy
rather low. This, in the opinion of the expert, is also an
argument in favour of massive capital-intensive invest
ment in basic industries producing equipment goods,
which in turn will make possible, ata later stage. a4 more
rapid increase in the production of agricultural and indus-
irial consumer goods,

A “neutral” position

Another expert on cconomic planning presents recom
mendations which do not proceed from any preconceived
position in favour of one or the other alternative. This
expert—who advised the Government of the same Asian
country to which the recommendations discussed in the
preceding section were presented—considers that there is
no a priori solution 1o the problem of appropriate capital
intensity in a programme of economic development or
industrialization. In his view, the recommendations of the
technicians in charge of planning can only be a function of
the over-ail objectives or goals, formulation of which is the
political responsihility of the government; the alternative
oals set by the government’s economic policies call for
alternative optimum solutions. Consequently, the expent

“The expert recommends that development expenditures
attocated to certain other economic sectors, in particular trans:
portation, be drastically reduced o the minimum level com-
patible with increased requirements of industrial development.
even if this means postponing the fulfilment of the require-
ments of other sectors.

Steel Mill, Huatchipato, Chile

does not advocate any particular policy, as hie considers
that to cach particular set of gouls corresponds a givern
combination of both labour-intensive and capital-intensive
processes.

In practice, the drafting of a programme will begin by
formulating a set of basic policy decisions dehning the
desired ends. The means 10 achicve these ends—the eco
nomic plan—are then determined by muathematicdl solu
tion of a system of variables linked together in certiin
number of functional refationships. The basic decisions
would relate to such matters as whether the emphasis of
economic policy is on rapid absorption of the uncmploved.
or. alternatively, on a rapid raising of the over-all con.
sumption fevel. The goals, expressed numerically, wonld
include the following: annual percentage increase in con
sumption; maximum - tolerated amount of uncmploy
ment: masimum allowable foreign exchange deficit:
maximum tolerated excess demand for certain_ products.
The hasic principles having been formukited and ex-
pressed mathematically by i system of equations, the next
step—the operational part of planning--would consist in
aggregating the relevant economic and technical informa-
ton in 1 programming matrix: the system would ten be

i




“solved™ for those variables which it is sought to evaluae?

Presumably o simplidy construction of the program
ming matris atan carly stage. the expert assines that
lactor proportions mcach indostvial sector are aven,
the Torm of constamt coctheients correspoding 1o given
technigues. Fhe modcl proseutad by the ospart is basad

CThis would begm by drawimg upoas lirge 4 hs as peossbbe
ot economig progects, borh existing and Praposed, the mdduson
ob an acivity involving ne commitient w hatever as o 1
rerention in the tnal plan or its nuniersl mportance. ke
list shauld contan not only such consprcious and much talked
about Libour-saving and capitilantensive proteces s nodenn
steel productron, alummiun pProduction. heay tertilizer [Pro
duction, ete.; i hut? alse o number o1 Labwearanreranve acin s

csuch as road building, slum deanngs o rnestion, Gon
struction ot open-atir schoels, handloom weaving, cte Only iy
ncuding « suthcently large spectrum ot such activinies will
it be passible at a later stage to tind optimum solutions that can
really satisty the desired condiions of employment in - the
transiion period. kach listed acnvity will be described by
econonists and engineers, whe will 1abulate current operations
and capital requirements for both existing and proposed enter-
prises. Information concerning current operations, that is. ac-
tivities resulting in 1 more or less continuous flow of goods and
services, will relate to input wages. salaries. ownership in-
come, taxes, purchases from uther enterprises, imports, and
other items- and output of given products or groups ot similar
products (“product-mix”) for any given perind; the input and
output data will also cover the physical quantities involved.
Information concerning capital investment will relate to size,
required construction period, type of ownership, etc. The in-
formation, together with data relating to the supply of domestic
and foreign capital, will then bhe aggregated in a programming
matrix; the mathematical solution of the svstem, obtained by
a method based on linear programming, will provide the
answer to such questions as the optimum combination  of
industries, the respective levels of investment n, and rate of
growth of, producer and consumer goods industries, the maxi-
mum rate of expansion, etc, corresponding to the stated goals.

" They are also assumed 10 be independent of size, that is,
to remain constant irrespective of the level of output,

Assembly Lines and Storage Space in an
Flectrical Equipment Factory, Zagreb, Yugosluviu
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I|l|nl|g|lul|l O LR repdative CONCUpEs: ulll]blll IS Icasure!
neumts of “product-mn”, when mdividinal commoditis
are not specilieds technigues of production are compaosit.
mugmitades nrasmuch as they are detined waith respedt
“product nuxes”™s the “factor min” or capital tensin o
anmdividial mdustral scaon s ason therelore, i RIUL
gate Operational andlvsis iy mcans of the programning
nutres will muhe possible o tind 1l optmnnn over-all
combimation o caprtal mransive and Ll mitensive in
dnsiries s detimed above contaspending o givon sl
al over .l” I.||_:«'I\. .\ll(‘lll.:ll\( Laclon u)lll]'lll.!llwll\ lor o
anvan mdnsty conld howaver, e mntrod i cd mstcad of
constant |\nu||1\||u|| cocthoenr. IARIRINE ullllp!«\
maoede |,

e espert tihes 1otor cracecd o o e ottty
advisoss the devdopment of some aanaies will he e
quired along both Comral micnsive ind Tibow Hensive
hnes, “Certam: Teaires ol development poliey m
ander-devcloped comn are at such CONSPICNOIE Nature
thatone can see atfhand and withow any calenbation 1l
ame acuvity i these divections wilh be usetul and within
reach. In [the country considered [ for instance, it s ob
vious that some developnient of he avy mdustrics will be
uscful and feasible, for example, i sicel, aluminium,
cement, Iertilizers, heavy machine wols, et Smlarly, tor
certain schemes of power development and irrgation L,
Also, the uncertainty ol the world situation and of wner
tational trade and, in many countries. failore to maintn
full emplovment, would justify AICMPLs Lo increase na-
tonal self-suthciency,

However, the establishment or expansion of produce
goods industries with higly capital requirements i leng
maturity periods requires the simaltancous development
ol certain consumer goods industries with shorter marity
periods. Otherwise, the rise in income penerated in the
producer goods industrics will ereate consumer demand
which cainnot be mer: this will cause cither price mcreases
Or pressure upon price controls, and, in both cases, political
unrest nuay follow. The expert considers that, in the coun
try he advises, where Libour is 4 factor of production i
practically unlimited supply, where capital is scarce and
rich natural resources have heen discovered, the experience
ol countries with abundant capital equipment and rela-
tvely scarce labonr is not applicahle at present; in Lact,
methods may prove successful that would not he cconom-
ical in industrially advineed countries, Thus, the expert
suggests, the cottage industry tvpe ol production—that is,
handicralt production combined with agricultural occupa-
tions—not only should continue 1o exjst but should he
expanded at the same time as mechanization s introduced
i industry."! “As judged by standards from othe. coun-
tries™, adds the expert, “this kind of production may scem
irrational, but 1 feel convineed that in the | country’s|
situation, it is, at least for the time being, i really economic
proposition to introducc . .. such i craft as [hand Joom |

weaving ... Spinning, on the contrary, must be | done |
1n factories™,

"' The expert alsi suggests that the way to use the scarce

capital equipment to hest advantage might be to work i two
or three shifts.
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THE INTERINDUSTRY AND INTRA[INDUSTRY ASPECTS
OF THE PROBLEM OF CAPITAL INTENSITY

Some of the reports reviewed i the preceding section also
s, in the hight of the over al prinaiples set forth with
respedt o capital intensiy, the more specine problem o
o lecting mdnstries ton developmentc A few of them also
consider the guiestion of the appropriate degree of mecha-
aizaton i mdniduad mdustes: The Laver wpe ol prob
lenn, however, s dede with maindy by engimearnmg exports
workimz at the mdustey and plamn levels " Phe vacom
mcndanons relating to selection of mdustnes and degred
ot e zanon, windh may be called the “irer indis
iy and merasmdintny T aspears ot he problen of capital
mtensity, are hore esamined.

The inter-industry aspect

\v a0 rnle, Labour imensive industriahzation i consid-
aed by experts o e synonymous with development ol
consumer goods industries and, as far as sizeas concerned,
with development of smallscale or medium-scale estab-
lishments. Capital-intensive industriahization, on the other
fand, is generally associated with development of capital
goods industries. The assocation is usually imphicit, and
no attempt is made to justify it cither on theoretical or
watistical grounds. When Libour-intensive policies are i
vocated, these assumptions are generally coupled with
other considerations not necessarily related to such poliaes.
such as giving priority to small consumer goods industrics
st local raw materials, or producing goods replacing
mports; preference is also given o projects outside urban
arcas. with a1 view to absorbing the surplus kibour in rural
arcas and avoiding the concentration of population m
Lirge aties.™

As an example of such selection, the tollowing indus
b activities were recommended by the mission whose
views favouring labour-intensive industrialization in an
Asian country have been discussed above. '

Rice milling. The proposal provides for a ten-vear ox-
pansion plan, starting with a pilor plant. The existing
Licitities are to be replaced gradually by i large number of
small, simple and inexpensive milling plants.

Coir fbre manufacturing. The recommendations pro-
vide, inter aba, for replacmg the hand process of bristhe
fibre extraction through use of simple mechanized equip-
ment. Other recommendations are that coir spinning and
weaving of bristle mats be mechanized with a view o
reducing labour cost, so that a better product can be
offered which am compete in world markets. “Such
mechanization,” adds the report, “should not result in
reduction in employment, as lower prices, made possible

12 Differences in scope of reports are due to differences he-
tween missions as to terms of reference, size, duration, and
other features.

1% An engincer advocating the establishment of such indus-
inies also suggests that industries with relatively higher capitat-
labour and capitat-output ratios- but still within the “la{:«»ur-
intensive” range- might he given preference if judged to be
more profitable and if adequate managerial talent is available.

1 See pages 6 to 8,

by mechanization, shonld apen up sabstantialle Lirga
aarhets, particabarty mohic avyport el

Production of cotton tavtde. Domesie producnen
the coumrny under constderation anmens o tosahan 1o
pareent of canstmprion, swoth Band oo produocosanabou
3 par cent ol toral oarpnr, The mission noveectha i
e destre of the Gove oot that the commry shiould pro
dnce as high a propartion of ns needs i cotton testiles as
possible™ and rhar T views e Lo ot the 1
ported doth and the Ingiv cosr ol procducion o the anall

N
Ilq\

anott now woven i the counmy, ol abviansh not
be casy 1o achieve s ann™ Phe nassion recognizos th
A tarh Lrge and vernaally imtegraned s sprnmigand
weaving mlb would produce coth morc choaply than by
recourse to any other method ™. e conmidars, nevertheless
that other cconomic as well as socal resons make it im-
perative 10 encourage the devdopmen wherever possible
of smallscale production. end expresses the hope than “the
possibilities of small-scale production will be fullv es-
plored hefore embarking upon a programme of cncourag:
g greater mill production. i, however expenence with
sndi-scade units demonstrates, after o period 1 tral, tha
costs are not competitive enough, and the: small-seale pro-
duction 1s not making the country self-suthcient enough in
textiles, consideration should be given o the encourage-
ment of Targer mills.” Even in this evear, the mission
advises that decentrilized. medium-size units with vearly
capacity of 10to 12 million vards e established rather than
J fow mtegrated large-scale plants. It further recommends
that. in the proposed smallscale units, two shifts e
worked i order to provide more emplovment per unit of
capital invested. As regards hand loom prochuction, the
mission suggests concentrating it on the more expensive
types of cloth, where the advantages of the power loom are
not as great. However, the spinning of all coton yarn
(destined both for hand loom and mechanical weaving)
should be developed as Targescale mill manutacture, be-
cause “hatd spinning s guite uncconomic. particularly
when it does not arise out of past practice, and ... very
small decentralized units are not viablke™.

Screen pringing of textiles. This work “1s particulariy
suitahle for small- to medium-scale industryas s output,
relative to capital cost, is very great™,

Manufacture of footswear. National production m the
country under consideration amounts to about 35 per cent
of total demand, and the mission estimates that it can he
expanded ultimately to cover all domestic requircments.
As a first step, the mission reccommends expanding the
output of existing cstablishments, through purchase of
additional equipment and by using imported leather; later
on “at some stage in the course of the expansion of the
industry, consideration should he given ¢ the relative
merits of further development through large-scale manu-
facture o through expansion or cxtension of smalt units”.

Metal and metal working industries. Such indusirics
should be established only when they lend themselves to
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small seale operation: fo ovaapley jobliug foundiies of
stall Capacity 1o producing sunple grey iron GIstings:
Liter onthe possibihty shonld he constdered ot establishy
e smadbre rollhmg walk combimed with an cleane serap
turnace nsimg ol foad b drocleenr, power: to prodig
stimple steel prodhia,

Among other indusivies selecred b 1 Issionctor carly
devclopment e 1l tollowing . kaolin: sawinlhing;
woobworkmg, chnding phwood: muaking LI on
fractyoceramies (tiles, bricks, crockery, mdistrial wares)
and glissware; makurg agricnlinggl implements, binddig
marertads aind fardware, bros products and alumimnm
wares galvanizing and clecrroplinmg. A these s e
Are o heestablished s sinallscale umts, bn addimon,
Kapok processing, foud prosaving.includmg mea pack
ngand tanning are recommended, s well s the making
of plastic ware, pamts and varnishen, ey cles, imibrellan
and other producta,
wihnch
mdustis of 1 Fann
“moview of the particnla
needs and linntanions of 1the [country s | econonny durmy
It it stages of cconomic dey ek povent. . polics shonld
A at the enconragement ot decentralized sl seals
mdustrs supplyving the simple needs of everyday consamp
von and the raw manerials needed  for coNstruction o
roads, industrial buildings. housing, cte. The nission he
heves further tha prioviny: should e given 1o projects

torcign exchange, thus

The mission provioumdy mennoned, LAVOITT
Libonr-intensiy e development of the

American country, states that

wlich will reduce the need for

freetng it for cconomic development in general”, I report
gives as examples of such industries and plants: sugar andd
oil retineries: sawmills: cotton and wool spinnimg nuldls:
furniture and household goods fuctories:

teatile, shoe,

Wearer at Hand L.oom n the Philippines
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cement, brick and ule factories, and others, Wil Ny
IS one of 1ts most TMpPOrtant cconomic actvities, i cotn.
Ty possesses pracicilly no smelting or refinmg facilities;
ity entire nneral ongt s exported as ore or concentratey
and b mming eqripmient anil supplies mnsthe imporied,
there bemg no domesiig nunmbactire ot such arricles,
While the mission suggests that e possibihey of domestie
retinnmg of ores should e consde redaitstacs i, e view
ob the scarany of tigh grade ares, 1 siclting and retin.
mg ob low grade ores walun the conniry it present
cotstdered nmnhhely 1o hecone ceonomicaliy possible™,

Fhe question ol chnce between mantag uring, cottage
andhandicnm mdisioes s onen deranmined prinvniy by
the Expert's basic posiion i mancs of s vl policy, One
expert whoadsoces pre nioting handicratt imdnstres 1y
Middle Fastern counnn warl g vicw 1 avordimg the for
tationof e dustoad proloanan iges the establish.
hentowhenever posable, of micgraed comples of
sl scadeand Tandiconam mdnst e, Fhis, o the conn
v s eestle mdisiey he recommends sprnnmg, dvemg
and finashing ot Goton be Girered o by Lactory rech-
guessand thar sizimg, weamg aind Kntting be done by
handicrate, cottage mdustry methods.!™

\nother expert sent 1o the same conntrny takes o silar
attitude and, ne order o avord the soc) etleas of “ng
conglomerations of indusiril workimg populaton®, -
gests building three or four smull textle wnits villages
some fiteen or twenty kitometres distane trom cach other.
“With proper telephone and road conmexions betws cen the
Lictories, these could be rim s casly by ond nanagemen
and one techimeal service as one big actory L e ey
tremely heavy Libour tirmover at 1he [exsting tetile|
factory. notwithstanding, frec howsig and many othier
wdvintages 1o the workers, should be warning”™, The
expert turther draws atention 1o 1l “desiraluling of
areful determination of the optinny level of mechaniza-
ton, taking imo account the specttic conditions of this
country " He observes, “on the one hand, an atitide of
letting evervthing be carried out by hand because Labour s
cheap and the procurement of machmes trom aliroad s
ditheultaimd troublesome: on the o her humd, there iy the
mchnation not o be content with anvihing less than the
Litest tvpe of European or American machinery ", and
concludes that “ot course, neither of tiese extremes iy
wise”, The expertis thus fed © “wonder whether it would
not he wise ..o revise the plans tor the new Lactory Jan
mtegrated spinning and weaving factory envisaged by the
government| so as 1o drop mechanical weavimg almost
logether and 10 sell all the yarn for weaving in village
workshop or cottage industry. This would open the way
to make use of the spare labour during winter time, pro
videan opportunity 1o farmers 1o carn some badly needed
extriincome, and solve partly the problem of major con.-
centrations of industrial working popnlation referred 1o
above.™ The same reasons lead the expert 10 recommend
expanding carper WeavIng as acottage indust ry,

On the other hand, the expertadvocating capitalinten
sive industrialization in an Asian country, whose views
have been discussed carlier, recommends than special em-

" He atso suggests that wasting of wool he carried ot in

Lactories, but not weaving and knitting wool,
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phasis be laid on development of large-scale capital goocds
industries—in particular, heavy machinery, He considers
that such develapment s favoured by the coumtry’s cco-
nomic situation. Among the Favaurable factors he men:
nons the relatively high level reached in food production:
A satistactory foreign trade position and absence of halincee
of payments ditheulties: the existence of a large reserve of
manpower permitting production and employment 1o he
mereased in hasic industries without cartailing prodicnon
m other sectors: and relatively Targe amount of ie pro
ductive capacity in many industries, whiche it used. would
permit a higher rate of inerease in prozluction than would
be possible through current invesiment only. s 1o con
siner goods mdustries, the expert has no-objection to
their decentralization nor to their establishment on g small
or medium seale, provided investment in these industrics
is not made in hackward technologies™ on the assumption
that techniques mvolving  lower labour  producuvin
would generate more employment than more advanee |
methods, He objears, however, to a proposal to increise
employment through expanding cottage industries. Inas-
minch as the creation of such additional emplayment in-
volves subsidies to cottage industries while at the same
e restrictive output quotas are imposed an the larger-

Co-operative for Printing and Dyeing Textiles, Burma

Fmplovees are mcasinng bales of fimshed hank coth,

weale industries producing competing produets, e con
siders it to be cquivalent to disguising unemployment by
wav of measures of social relief.

his expert also disputes the view that s an dhernaive
to investment in capital goods industries, priority might be
given to export goods industries with a1 view o importing
more producer goods. He admits that such investment
scan have the same Tongrun effects as investment i capn
tal goods industry, with the advantage that here the capi
tal-output ratio will probably be Tower and the time Tag'?
shorrer™, But he points out that, in practice., there s ot a
very kuge scope for such i policy. “Most of the inlustrres
characterized by low capital output vatios are consumer
gols industries Tor which there seem o he not very Lirge
prospects for expansion [in forcign demand | the near
futire™. The expert sces o point 1n cxpandding existing
consumer goods export industries, as he deems it more
advisable to diversify the country's export tracde, thongh an
effort shauld be made to promote expansion of ontput in
industries of this 1vpe having excess capaaty, which are
Cairls numerous, so that exports might be increased with-
ont mews investment. Efforts sbould also be ma's 10 locate

1 Ry this the expert means 1he tinie interval between invest:
ment and flow of income generated by it

IS
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dustries with low capital-output ratios which have had
an expanding export market in recent years: at the same
time, the possibility of establishing an internal market for
part of their ouput should be explored, as “it is generally
unsound to develop ‘pure’ exporting industries”. The ey-
pert cites as likely candidates the so-called “new™ indus-
tries, such as special branches of light engincering indust ry
and electronics, and considers that “ulthough their time
lags sill prolably not e very shoric hecause they recuire
new " know-how",” the effort can be worthwhile,

As o raw muaterial producing industries, the expert
vaises ohjections to a policy of developing them bevond the
needs of the national cconomy with o view 1o creating
exportable surpluses for the reason that raw material
prices are unstable and that total proceeds from vaw mute-
rial exports Auctuate even more than prices. Such a pohey
e in his opinion, iadvisable in the absence of intern.
tonal commodintg agreements or long-term bilateral con-
fracts guarantecing price stabiliy,

I more generat wav, this expert objects 1o 4 policy of
channeling industrialization  inte) exportandustries-
whether of consnmer goods o raw materials —on grounds
that it would weaken 1the COUNIrY's cconomic
cnces On the ather hand,
towards capital goods

independd-
mdustrialization  oriented
industries should not lead 1o .
smaller volume but 1o 4 chiange in structure of the coun.
try's toreign trades “with progressive industrialization. in
the long run, the trade pattern of | the country | has 1o be
of the same tvpe as the trade partern of other industrialized
countriess exports of primary products and of consumer
goods wall have, in the long run, to grow less rapidly than
exports of other manufactured products, including Cuip
ment goods, light cquipment goods 10 begin with and.

.

after some time, heavy cquipment goods™,

The intra-industry aspect

The Guestion of capital intensity within a given industry
is mainly raised in reports by engineering experts sent
out under the United Nations weehnical ASSISLINCE pro-
grammes 1o advise on the establishment, operation or
reorganization of specibic industries or plants,

Betore entering into an examination of such recommen-
dations, o few words might be said concerning the more
general problem: of adaptation of industria] technignes
used in the more developed countries o conditions pre-
valing in the under-developed areas. This problem has
heen discussed by an expert working in a lirge Fur East-
crn country. He considers that “there are certain industrics
the [Western blueprints for which can be used almost
withont change. This applies particularly to the chemical
process industries requiring equipment that cannot be
operated etficiently on a small seale™, such as ustic sodu,
sulphuric acid, nitrogenous ferailizer and cement indus-
tries. “Fhe small units now operating in highly industrial-
ized countries can be copied with relutively few changes™,
with the qualification that highly trained engineers are
required 1o erect and operate such plants. However, con-
tinues the expert,

"« vanother type of industry can be established cobya
process of adaptation from the West, It may be desirable
to reduce the size of the equipment, de-mechunize i,
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and i general simplify the operation to make possible
a reduction i the cpital expenditure and reduce the
length of training required o obtain: managers and
highly skilled operators. In this category Ll many of
the mechanized industries as well as some hased on
chemical processes™.

The expert also suggests that, apart from copying or
adapung existing: Western installations and methods,
fresh thinking should be devoted 1o the specihic require
ments of industry in ider-developed countries. Some
very advanced industries may be established in ohis way
and, i fact, certain under-developed  countries already
have ndustries using processes s advanced s 1 the
United States or European countries,

Fhe expertis convineed that “alt the stages .. foHowed
by certam industiies in the West over the past centuries
need not be followed. In fact, o divect jump into the twen-
tceth centuiry is not only passible but in many cases desir-
able™. Fhus, the “normally expected railroad age s being
shippedin many countries; instead. i and highway trans-
port s used. Also, extensive cable and WIre svstems are
made unnecessars by radio communication.'” However,
while the hasic new Knowledge can e pPut 1o use in most
cases, the rechniques cannot be applied with the high
degrecof capitalization, specialization and unegration that
are characteristic of industrial operation i advanced coun-
tries. The expert concludes that the factories to e estab-
lished m the country he advises “will almost alwans be
smalbscale and labour-intensive, bug can be “‘modern® in
the sense that they will apply the fatest weehnical informa-
ton to the cconomic and social conditions prevailing in
the country ™,

While this conclusion is undoubtedly shared by most of
the experts advacating ndustrialization along Libour-
imtensive lines, the extent 1o which these general principles
have actually heen applied in the recommendations of the
experts—that is, ithe extent o which the proposed instally-
tions have heen adapted as regards size and capiral in-
tensity 1o the conditions of the country—is heyond the
scope of the present article and might be the subject of a
separate technical inguiry.

Fhe engineering advisers sent out under the technical
assistance programmes of the United Nations are as a rule
primarily mterested in solving the practical technical prob-
lems involved in raising production and Improving pro-
ductivity in industrial plints. Mechunization, which may
extend from use of hand wols 1o fully automatic factories,
18 perhaps the most important of these prohlems. Even
though the engineers' recommenditions re generally
made without taking explicitly into consideration over-all
criteria regarding the appropriate capital intensity, they
have 4 hearing on the subject of the present article, Their
reports gencrally contain estimates of investment and
npower requirements, and cost schedules for the in-
dustries involved. In 4 number of cases, they contain plans

1t critizes the “old school of economists and
engineers who will argue in the Victorian manner that an
undeveloped country must 8o through the same steps that the
more advanced countries went through forty or hfty years ago
-« and who will argue that a refatively under-developed penple
must learn the use of simpler machinery first hefore they could
use the more advanced types”,

el
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for gradual mechanization of certam industries. In very
few cases do they contain alternative proposals in regard
to equipment.'™
The general pattern that seems to emerge from their
recommendations is a ready resort to mechanization, The
npe and estent of the proposed mechanizaton vary con-
sderably, for reasons which are usually technical in na-
nire, What these experts primarily seek to achieve s to
increase the volume of output, improve the quality and
+unitormity of product and reduce unit costs. The etfect on
: cployment, as can be expected, is seldom dealt with s
U wich though attention is sometimes paid to it, particalarly
when the result of the suggested changes is a displaicement
of labonr. In such cases, while considerations of engineer-
i g efficiency are given preference, concern is expressed
regarding re-employment of the lubour laid off. Employ-

[T

§ ment of lubour thus emerges as a variable determined by

the type of equipment and techniques selected rather than
as a factor determining the latter. Deliberate recommenda-
tions to limit mechanization oa grounds of avoiding tech-
nological unemployment are seldom made. When a rela-
tively low degree of mechanization is recommended, this
is generally due either to the fact that the expert's terms of

“In one instance, a mission proposes as an alternative a
wnaller size plant (of 60 per cent capacity) to obviate the use
ot more specialized methods required in a larger plant; see
5o below, page (8.

Lathes Being Prepared [or Shipment in a Muchine
Tools Plant in Zagreb, Yugoslavia

reference call for adviee on partal or gradual mechaniza
tion only, or because of shortage of inancing or of power,
or because of insuthaient skilled kibour, or other himiting
tactors. The question of aliernative techniques involving
ditferent Factor combinations is seldom, it atall, discussed.

The lollowing examples are thought o be represents
tve. An expert in a Far Eastern country, helping to im
plement o programme of parual mechanization  of
industry, reccommends methods of production in o school
shate factory which would result i the dismissal of 1en
emplovees; the expert adds that these will be re-cmployed
in another factory, In a factory producing shrimp biscuit,
the same expert recommends installaion of several shicing
and mixing machines to replace hand operations: shelling
the shrimp s, however, still to be done by hand.and when
the machines recommended are installed, their higher out
put will require twemy-four more workers for the shelling
operation. In this case, introduction of mechanized opera:
tons results inan increase in emplovment. Fhe over-all
capital-labour ratio may thus have remained constant or
even declined as a result. The same expert recommends,
on severil occasions, introduction of a1 second shift as a
further means of increasing production, which would re-
sult in a1 proportionate reduction of capital intensity.

Another expert in the same country observes that, in the
making of brass products, all the shaping operations are
performed entirely by hand, with the use of hammer.
chisel and Bles. To increase the rate of production and
improve quality, he suggests installing a0 certain number
of machines. In making this proposal, the expert stresses
that due to the great demand tor brass products no unem-
ployment need result from introducrion of this machinery.
as total output will be multiplied many times and the
demand for labour will increase. In another case, an expert
proposes that a large ule plant using modern equipmen
be established in an area where it would compete with
existing small establishments using locally made, hand
operated, tile presses. The expert justifies b proposal by
pointing out that, although production is slow in the small
plants, demand for tiles is so great that they could continue
operating.'”

The concern on the part of these experts with the effea
of proposed mechanization on employment is partly duc
to the gencral directives which they had received from the
country's government to have regard to the need for in-
creasing rather than decreasing cmployment. Other direc-
tives declared that “the technical structure and the cco-
nomic capacity of each locality studied with reference to
the industrial production will determine what method of
production (small, large, mechanical. by hand) offers

19 It is of interest to note in this connexion that this expert
sees a disadvantage where other experts see a merit: the expert
thinks that “the present system of producticn of bricks and
tites by the local country people has its drawbacks because,
when needed, they stop work to fabour in the rice fields”. In
contrast, other expenis recommend introducing new accupa:
tions in the villages so as to emptoy seasonably idte rural labour
which would still he availabfe for urgent farm work.
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most opportunty tor development; where the cconomic
possibilities are equal, preference is to be given to manul
industry and small husiness™ 2

In the same Far Eastern country, enginecring advisers
working in certain sparsely populated arcas go beyond pur-
tial mechanization and reccommend a high degree of
mechiamization and even “ful}” mechanization because of
local scarcity of Labour i it high cost. Thus, an expert
writes: “The wo shworking industries . . . could undouby-
edly be expanded to the benefit of the country as a4 whole.
Those at present operating have a seller’s market and
cliim very high prices for inferior products. It js essential
that, due to the high cost of Labour, all future industrics of
1his tvpe be completely mechanized .. Elsewhere in his
veport, the expert states that brick i tile plants “would
have to be fully mechanized, due to the high cost of
labour™. Another CSpert mentions hat “the very high
wiges demanded . make more imperative the mech-
amzation of the woodworking plants™, Another writes
that “in the crection of factories, one has to wke into
secount that [this part of 1he counmtry | s rather thinly
inhabired so that the plants should be mechanized as much
15 possible™, Consequently, he submis plans for the estab-
lishment of ceviain industries on 4 completely mechanized
hasis.

Fhat the same situation may lead to completely different
conclusions is shown by the following statement by an-

** While these directives appear to have been observed with
reference to size of industry, few instances can be found in the
reports of experts in this country in which “hand™ techniques
were recommended when, as often wys the case, mechanical
alternatives were avaifable.

Workers Checking the Frame and Field Coils of 4
Large Generator in q Zagreb Factory

IS

other expert who visited this area later: “|the area |
present Licks the prerequisites for any major degree .
dustrialization. There is little local capital, the popy|
tion is sparse and unskilled, and managerial talent for ey
medium-scale enterprises has yet to he developed. 1
plins made in the [ previous| report are overly optimiy,
under present conditions”. His conclusion is that only
few preliminary measures of mechanization and maoder;
iZation of existing small-scale incust rics are advisable
this stage.

In many cases, experts recommend, even in light indu,
tries, the nse of high-cost, highly productive—sometime
lully automatic—machinery. Such proposals are usuall
justified on grounds of 1echnjcal efficieney; their direet o
indirect eifects on employment seem cither 1o he 1ZTNore
or discounted as the inevitable price of technical progress:
i a few extreme cases, the resulting saving of Libour ¢
cven considered o net advantage, even though severe un.
emplovment and under-employment may exist. Thus,
recommendations are often made for the establishment of
fully automatic and probably highly capital-intensive tex-
tile factories, glass plants and other industrics or for the
mtroduction of highly mechanized techniques of procuc-
tion in existing plants,

As was mentioned above, the problem of alternative
techniques involving different degrees of mechanization
has been given linle recognition hy engineering experts.
One instance, however, s found in the recommendations
of an expert in connexion with a plan to achieve self-
sufficiency in cotton textiles in an Asian country, He sub-
mits alternative estimates of loom requirements for the
votton weaving industry: one estimate gives the number
of power looms on a threeshift operation basis, which
would be required if hand looms were to be eliminated;
another gives the equivalent number of hand looms, either
on a three-shift or a two-shift hasis, which would be re-
guired 10 maich the output of the power looms. Estimates
of the number of weaving estahlishmenss, looms per estab-
lishment and required sizing centres are also given. The
expert makes no suggestion as to the proportions in which
power looms and hand looms should be combined, but
submits his estimates “for convenience of caleulations only

-3 i actual practice, further discussions and decisions
may be necessary according 1o 1he policy of the Govern-
ment”,

A related problem sometimes dealt with by experts con-
cerns the minimum economic size of industrial units. Such
estimates in terms of equipment, manpower and cost vary
appreciably, not only from industry to industry and from
anecountry to another, but even {or the same industry in
the same coumry.?! Thig magnitude depends, indeed. on
many: considerations, among which are the enginecring,
technological and production requirements, relative factor
prices and present and foresceable domestic and foreign
demand. Tt is not always possible 1, determine whether
experts reter o minimum cconomic units, 1aking into

“I ' The size of the ninimum economic uni will obviously
vary with the stage of develupment. An expert mentions that
in the Asian country he advises it js profitable at present to
uperate ten puwer looms; with ncreasing competition in a few
years it is anticipated that the minimum economic unit will
require twenty-five looms",

R it oo, W W aoe




1| . gusideration the economic and technical fuactors involved,
e « & 10 absolute size of plant. The close association made hy
il dme of them between scale of plant and degree of capital
eve ghensity has been mentioned betore.
Th '
isti § Finally, it might be appropriate to refer to another type
Iv. & rccommendation made hy engineers which has some
ern §earng upon the problem discussed here. This relates to
o e use in under-developed countries of old or recondi-
fioned machinery in order to save on the initiol invest-
us puent. While the question has seldom been raised, 1wo
o gontlicring views are found in the reports analvsed. An
Ul gxpert on production of ramie in Far Eastern country
o guggests that sccond-hand decorticating machinery miglt
red de used : “While the | reconditioned | machines will not be
50 g cficicm as new models, first quality fibre can be pro-
1§ fduced with them. it is obviously important that every pos-
- ible cconomy be practiced in order to conserve foreign
LS,
of

currency funds.” In another instamee, the expert specit
cally recommends using old machinery because mixing
the old equipment already installed with new machivery
would “result in a serious imbalance i the low of producc-
tion”. In contrast, an engincering expert in o Middle
Eastern country, while discussing a proposal to use recon
ditioned textile machinery, states: “Old muachinery . ..
does not improve with age. Merely chunging a few bear
ings and putting on a new coat of paint docs not improve
performance very much ... " "Fhie expert consider. that the
carning capacity of an industry andats ability to compete
with imports of similar products depend upon its etficieney
in turning out products of good quality in Lirge quanits.
“Old machinery or even the best reconditioned machinery
will produce only inferior goods.” He considers that “there
is no reason why the country should be handicapped with
wornout theories and  machinery which wonld only
hamper its sirides wwards improvement and recovery™.

N APPRAISAL OF RECOMMENDATIONS AND CONCLUSIONS

he

1 A Relore evaluating the recommendations of the experts, it
"may be uscful to discuss briefly the meaning they attach to
gthe coneept of capital intensity.
. fn 2 number of reports, this concept is used in an am-
S higuous way, Most experts meun by it the amount of capi-
tl per worker—presumahly, fixed capital per man em-
ploved, Others refer to capital-output ratios, while sull
“uthers refer to input of labour (or equipment) per unit of
Jontprr. Some experts use alternatively several of these
: relationships.

Many experts refer not only to capital-intensive or
Libour-intensive processes hut also to capital-intensive or
 Libour-inensive industries. They apparently consider that
there is an implicit correlation between capital per worker
F for capital per unit of output) and type of industrial out-
put. Thus, industries producing “light” consumer goods
: are generally identified with labour-intensive production
.nd those producing “heavy” producer or capital goods
with capital-intensive production.
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~ =ln a paper entitled "Stages and Spurts of Economic De-
velopment”’, International Social Science Bulletin, UNESCO,
% vol. VI, No. 2, 1954, Herbert Giersch mentions some of the
! definitions or measures propused for the capital intensity or
“roundaboutness” of production: (1) Marx indicates round-
aboutness of production by the organic composition of capital--
the ratio of capital "consumption’ to the wage bill; (2) Mrs.
Joan Robinson suggests capital per man employed; (3) Messrs.
Hawtrey, Harrod and others prefer the capital-output ratio;
(1) Mr. Kaldor favours the ratio between the ‘initial cost’ and
the "annual cost' involved in producing a certain stream of
output, ‘annual cost’ including both replacement charges and
the cost of co-operating labour”. Some authors use horsepower
per worker or per man-hour as an indicator of capital intensity,
hut others consider it at best as an index of mechanization.
The reader is referred to a few selected publications: On
the use of capital per worker: Herbert Giersch, op. cit.; John
W. Kendrick, "Productivity Trends: Capital and Labour”,
Review of Economics and Statistics (Cambridge, Massachu-
setts ), August 195G; Joan Robinson, The Accumulation of
Capital (London, 1936). Some of the difficulties in defining
the numerator and denominator of this quotient and adjusting
.8 the data for inter-country comparability are made apparent in

In addition, capital intensity is also related by some
experts to the scale of operation, “labourantensive™ pro-
duction being largely identibed with small-scale or me-
dium-scale industries and “capital-intensive” production
with lurge-scale industrics.

It must be pointed out, as regards the concept of capital
intensity, that various statistical measurements of it have
been suggested in the cconomic literature, none of which
is generally accepted®* A discussion of the relative ments
of the definitions and nicasurements proposed by ditferem
authors would be beyond the scope of the present article,
It may be observed here that not only is the cconomic sig-
nificance of the indicators still uncertain and their il
relationship imprecise, but that actual statistical i are
relatively scarce. Further research on the conceptual and
statistical aspects of the problem is desirable if the usclul-
ness of these tools in economic analysis and in economic
planning is to be enhanced.

a publication of the Netherlands Economic Institute of Rotter:
dam: Capital-Labowr Ratios of Certain Industries in Somve
Coxntries (Rotterdam, December 1933). On the use of capital-
output ratios: V. V. Bhatt, “Capital-Oucput Ratios of Certain
Industries”, Revieu of Economics and Statistics, August 1956,
and "'Capital Intensity of Industries”, Oxford University Inst1-
tute of Statistics, Bulletin (Oxford), May 1956; Daniel
Creamer, Capital and Output Trends in Manufacturing Indus-
tries. 1880-1948. Oxcasional paper No. 41 (National Bureau of
Economic Research, New York, 1934); David Granick, "Eco
nomic Development and Productivity Analysis, A Case of
Soviet Metal Working”, Quarterly Journal of Fconomic,
(Cambridge, Massachusetts), May 1957; Frederick T. Moore,
Capital Coe fficients in Mineral and Metal Industiies, Problem
of Capital Formation (National Burexu of Economic Research.
Princeton, 1937). On the use of horsepower per worker or
man-hour: S. Melman, Dynamic Factors in Industrial Produe-
tivity (Oxford, 1936); L. Rostas, Comparative Productiv!ty
in British and American Liduitry (Cambridge, 1948); P. Sar-
gent-Florence, Investment, Location and Size of Plant (London,
1918). Mr. Kaldor's views are to be found in “Capital Intensity
and the Trade Cycle”. Economica. vol. VI, Nos. 21-24, 1939
(Lendon School of Economics and Political Science, London ),
pages 40 ff.
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As regards the concept of capital-intensive or Libour-
mtensive industrics and the relation between capital in-
tensity and scale of operation, it is true that some industrial
activities lend themselves better than others 1o more
capital-intensive technigues of production and Larger scale
of operation, and vice versa. Thus, in heavy industry, the
use of techniques and scale of operation of the former type
18 the general rule. However, these correlations are by no
means general—as is ¢videnced, for example, by the trend
tosvards the use of libour-saving techniques and larger-
scale operation in light industries®™ —and o postulate it as
a basis for recommendations may he highly misleading.
Moreover, the qualitative way in which the concept of
capital intensity is used introduces a basic weakness in the
argument. Thus, when the same industry permits use of
alternaive technigues of different capital intensity, 1o de-
tinc the industry as 4 whole as labour-intensive (or capital-
intensive) can only mean that the range or average of
capital intensity of the possible techniques is lower (or
higher) than in other industries. The question may be
asked whether increasing the capital intensity in a “labour-
intensive” industry makes it “capital-intensive™, and if so,
at what poimt the change in category takes place: whether,
for instance, an industry such as textiles, in which the
runge of possible equipment may vary from a hand loom
in a peasant’s home to automatic looms in a modern fuc-
tory, should still be classified, in the latter casc, as a
“labour-intensive ™ industry.

Both the recommendations of the experts for over-all
policy and those for individual projects reflect a wide
variety of views on the appropriate capital intensity of
investment in industry. Some arguments seem to proceed
from somewhat dogmatic attitudes. Some positions are, in
fact, clearly conflicting, when for instance an appraisal of
conditions in the same country leads to quite opposite
conclusions.

While all policy recommendations are based on cco-
nomic considerations—discussed below—those for a gen-
cral policy along labour-intensive lines lay considerable
emphasis on the social aspects of the problem. The pro-
posals tor o capital-intensive policy pay less atention 10
these aspects. The recommendations of engineers proceed
essentially from technological considerations. They evi-
dence in many cases a ready and sometimes indiscriminate
resort 10 mechanization. The potential labour-displacing
cffect of the latter is scldom paid attention to, and tech-
niques are rurcly chosen with the specific aim of creating
employment. Among the proposals by engineers, there are
tew, if any, which entail alternative fuctor combinations.

In many cases, no over-all policy directives hase been
formulated by the governments. In other cases, govern-
ment policies exist, expressing the desirability of prevent-
ing the labour-displacing ¢ffect of mechanization, but
these do not appear to have percolated to the technical
level. Even when government policies have been formal-
ized in an cconomic plan, they may not be explicit ¢nough
to guide technicians in the fickd. There is thus often little,
if any, link hetween the “macro-economic” policy direc-
tives and the action of 1echnicians in charge of carrying

= To ascertain the form which these relationships are taking
may be difficult in vertically integrated concerns.
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out individual projects, This aspect is important - -particu
larly in plainning—since general policy decisions can be
meaningful and elfectise only if correctly implemented on
the project level.

As pointed out by one expert, the adoprion of ohjectives
or pliming rargets, which precedes and determines the
choice of means o achieve them s o a farge extent g
political problem. National aithorities have 0 decide
whether to strive for self-suthaeney or rely on interna-
tonal interchanges what weights to attach w0 the social,
cconomic, technical or even sirategic consideanions in-
volved in setting up certain tvpes of mdustrys the extent to
which the Government tinds it desirable or feasible 1o
intervene in the process of developments in particular,
whit controls itis prepared o imposes whether it should
emphasize long-run or alternatively, short-run measures
of development and a faster or slower tempo of indus-
trializinion. While the present conditions and foreseeable
developments in resources, prices of raw materials and
factors of production, and in domestic and forcign mar-
kets affecing the country concerned may limit the scope
of possible alternative policies, a measure of choice be-
tween hasic objectives, swhich may be expressed hy differ-
ent systems of priorities in allocating resources, exists in
most cases. Such i choice depends not only upon an evalu-
ation ot cconomic and 1echnical conditions and poten-
tialities, hut on the political and social order that a country
may wish o achieve in the course of its development.

It will be noted that both Libour-intensive and capital-
mtensive industrialization policies advocated by experts
have certain common cconomic ohjectives, Both aim x
raising the levelof output and income through developing
the industrial sector. Both recognize the importance of
solving the problem of chronic under-employment which
exists in most under-developed countries. Both agree that
industrialization requires an-increase in labour produc
uvity. A major divergence between the two views arises
through the fact that proponenmts of labour-intensive
industrialization would achieve these resulis through ob
taining the largest amount of cmployment per unit of
invested capital, while the others would, from the outset,
concentrate the investment resourees of the country in
industrial branches vielding a high productivity regardless
of the Tibour-absorptive capacity of such investrent. Pro
ponents of the kuer view readily recognize that Libour-
intensive development would, in the short run, bring
about larger employment for the sume invested capital,
hut point out tha little, if any, cumulative increases in
income and employment would be attained in the long
run. In their view, resorption of the unemplayed is a sec-
ond priority goal, 10 be achieved only after an adequae
rate of investment in basic productive capacity has been
reached: from then on, both income and employmem will
risc. more, and faster. It is the higher productivity and
correspondingly higher surpluses available for capital for-
mation generated by capital-intensive investment that
proponents of such industrialization emphasize.

There is no doubt that most experts advocating labour-
intensive industrialization policies lay emphasis on short-
run rather than long-run aspects. They stress primarily the
employmentcreating effect and, while recommending

.
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that kibour productivity should also be increased. do not
make clear how an adequate rate of capital formation

which should solve the problem of full utilization of the
country's manpower in the long run—is 1o be achieved.

In the absence of external sources of financing, the accu
mulation of an adequate amount of such surpluses for
capital formation is unquestionably a hasic requisite to a
rapid and cumulative process of growth of production and
employment over the years, Some supporters of labour-
mtensive policies recognize that surpluses can be gener
ated in adeguate amounts only through raising produc
tvity of labour suthciently in excess of its real wages: thin
cipital-intensive technigues do yield higher productivity
and, in the long ran, result ina faster tempo of industrial
ization. They point out, however, that kibour productivity
is affected not only by the quantity of physical capital per
worker, but also by the nature and quality of the equip-
ment and its appropriateness 1o conditions in under-
developed countries, and by such factors as o better rate
ol wtilization of plant capacity, proficiency of management
and worker efficieney in terms of skill ind effort, They are
confident that an appreciitble rise in productivity may be
achieved in Lthour-intensive industries, which, wgether
with the increase in employment, will, slowly but grad
ually, enlarge incomes and investment resources. This will
make possihle, Later on, the establishment of more capital
ntensive industries, if necessary.

Under cither policy, it is thus implicitly assumed, hrst,
that a surplus will be gencrated and, second, that savings
out of this surplus will somchow be consistemily chan-
nelled into further investment. With regard to the hrst
pont, it will be noted that the magnitude of the surplus
depends on the number of workers employed. the produc-
uvity of labour, which is in turn a function of capital per

Rolivian Worker
at Spinning Machuue,
La Paz

worker employed, and the level of real wages. Al these
magnitudes are imerrelated, Al other things being cqual,
a rise in wages would clearly reduce the surplus, Pressure
on wages will increase with the rise in productivity and
will be likely 1o be stronger under conditions ol indus
trialization along capital-intensive lines.*' Controls to e
strict consumption urd encourage capital formation 1aay
have to be used, whatever the form of the industrialization
process; to he effective, such controls might need o be par
ticularly severe under a capital-intensive type ol ndustrial
development, the more so as the requirements of an
accelerated rate of capitad formation are bound to give rise
to heavier inflationary pressures. This is often one of 1he
reasons for which, in spite of the slower tempo of indus
trialization of the labour-intensive tvpe, preference s
given to the Litter by some expents.

As regards the second point, many experts consider that
the fact that redundant Tabour and scarce capital entail low
wages and high interest rates constitutes not only o buasic
argument in favour of government policies of labour.
intensive industrialization, but alse a strong incentive for
private investment in industries allowing the use of
labour-intensive technigues.** It must be borne in mind,
however, that while a price relationship avouring Libour
intensive industrialization may often exist, the marka
prices of the factors may not always reflect their refanve
endowment, and the reluionship may be adversely
affected. Because of structural and other rigidities in the
cconomy, the market prices of fuctors may diverge con
siderably from the levels they would reach under competi-
tive condlitions; the price of labour may be above, and tha
of capital below, the respective eqiilibriam levels. bn such
cases, labour-intensive industrialization way be inhibited.
Several experts mention instances where lack f wwobility
of lubour, triade wnion activities or wage and social secunity

21 See in this conoexion “The Problem of Industrial Produc-
tivity in Backward Areas” by Walter Galenson, in Labar.
Management and Economic Grouth (Institute of International
Industrial and Labor Relations, Cornell University, 1951). The
author—who advocates capital-intensive industrialization con-
siders that the refationship hetween capital intensity and labour
productivity is closer at fower than higher stages of industriat
devetopment; in other words, that the capital factor plays a
more ingortant role as a determinant of productivity in a lutle
industriatized economy than where industry is already heavily
capitalized. He also suggests that “under contemporary condi-
tions of economic devetopment, a strong fabour movement
{which might bring pressure to increase wages] is likely 10
arise at the very inception of industrialization, rather than at
a fairly udvanced stage as in the past™ and stresses the danger
of a combination of high wages and low productivity.

23 One expert points out, however, that the existence of such
a level of factor prices may not bhe enough to induce eotre-
preneurs to invest in fabour-intensive industries; there must
atso be a sufficiently high levet of prospective profits, which
does nut depend on factor prices alone.
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legislation exert . pressure on wages which raises the fac
tor price ratio in favour ol labour and constitutes an
meentive to private enterprise o substitute capital Tor
labour: some experts justify proposals for full mechaniza
tion on such grounds. .\ similar effect obtains when the
price of capital, as retlected in the rate of interest, is kept
below the equilibriunt level by govermment credit and
foreign exchange policies, in particular by use of preferen-
tial rates. Also mentioned by some experts—or implicit in
their recommendations—is the tendeney of engineers and
industrialists 10 use highly capital-intensive methods fol-
lowing current practices in industrial countries, cven
when alternative technical possibilities of lower capital in-
tensity exist. I some cases, this tendency is not altogethe
irrational even though it is not reducible 1o purely eco-
nomic caleulus.*®

Although some of the government measures discussed
above result in disineentives to private investment in
Libour-mtensive undertakings, w could hardly be expected
that they would be modified in order 10 promote 2 policy

" Ina note on "Employment and Substitution of Capital
for Labonr™ i Dndion Economie Jorrna. Appl 1956, Protessor
K. Mukerji shows that there was, from 1916 to 1919, 4 rise
incapital intensity, m a number of Indian manufacturing
andustries, which was «ocompanied in most cases by vises in
labour productivity and in wage per worker. He ubserves that
“the chuice bas been in favour of capital-intensive methods in
spite of the other alternative being economically cheaper | . .
A few partial and unrepresentative inquiries made by the
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Construction of a Steel Smelter at Jamshed pur, India

of Tabour-intensive privare imvesument, as they aim it
Furthering other purposes which may e equadiy impor-
tnt. Savings may have to be sumulated and channelled
wio private or public investment, or both, by other
meisures,

The important problem of the efieet of industrialization
tnder either of the two policies on the halanee of pavments
of the respective countries has received very little atiention
in the experts’ reports. Thus, although libour-intensive
industrialization implies resort o imports of the required
capital goods--which are not Tikely 10 he produced in the
comtey - and. in several cases, also o imports of consumer
goodds, the experts advocating such policy have com-
pletely neglected 1o discuss its balance of pavments effects.
Some reference 1o this problem s made by the expert
Favouring capial-intensive industrialization. He mentions
that hotk: methads of dustrialization are likely to lead in
the short run 1o balance of payments ditheulties, as they
mvolve aninrcase inimports of capital or consumer
goods, or both, which cannot e met by . corresponding

writer among industrialists have elicited the opinion that the
unding is not in any way surprising since it is a policy with
some ot the industrialists to substitute Jabour by capitut irre-
spechive of direct cconomic cost as an insurince against fabour
trouble which is ensured on twao counts, namely, keeping down
the number of fabourers to a minirwm and raising trle produc
tvity and hence the wages of the employed fabourers to give
them a ditferential advantage over other employments .
thus tying then 1o 1he existing accupations”, '
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rse e exports”T s conclusion that sudh ditheulnies
would he alleviated, over a nnmber ol veaes, unddar
captalmtensive process ol indnsiriahzaion whike they
would persist under a labour-mtensive method-docs not
seem 10 be demonsivated. nor perbuaps 10 be demonsieable
e general wav, because of the muamy internaband evrer
nal factors affecning both the process of indnsiriatizanon
and the balance of payments siuation aned the nncanam
course al thar developmen,

The problem of aliernative techmgues tor agiven imdus
irial process remains 10 be considered. T many cases, the
choice may i Lact be non-existent orat least severely
limited. As s well known, certam industrial operations
can be carried ouonly by standhard processes of relanvely
bgh capital intensity, so thar more Libour-itensive 1ech-
mques are inapphcable. “This accounts for the Tact that
many - industrial secrors - under-developed countrics
ghly capitalized technigues are used inspite of 1he
castence of abundant manpower available at low wages.
sull, i such industries, certain ancillary: operations—lor
mstance, materials handling, packaging and the ike—nmay
lend themselves o alternative technigues. Aside from in-
dustries where hasic processes are technologically infles-
ible, there are a large number of industries where altern-
uve factor combinations are applicable i major processing
operations.

To reveal such technological alternatives, and make
possible the determination of a4 proper “factor-nax™
specitic industrial operations, a great deal ol rescarch s
requuired ina new and relativedy little explorad hield. The
macro-cconomic toals of the economist who measures
capital intensity in terms of statistical aggregates are m-
adequate Tor thar purposc. As stated in g recent article, it
18 necessary, inorder to reveal the possible echnological
combinations, to achieve “a much higher degree of dis-
aggregation ... than s currently practised ar appears
teasible™ ™ A mathod Tor studving Tactor propornions,
derived Trom rescarch on coctheients Tov mpat opu
tibles, is suggested in that article. Two approaches are
proposed: a product analyvsis method, which involves a
census in cach plant studied of the amounts ol cach type
ol Lactor of production used i expanding the output of
particular product; and o process analvsis method, which
mvolves detzrmining the combinations of factors used

* The same expert examines in the course of bis argument
the possibility of developing labour-intensive counsumer goods
mdustries for export purposes to provide for the financing of
imports of the required capital goods, as an alternative to
mvestiment in capital goods industries. He rejects this possibility
on grounds that it would weaken the economic independence
of the countries concerned, that the trend of terms of trade has
proved to be, in the long run, against raw material producing
mdustries, and that, as far as manufactures are mncerne«t
tew industries have favourable prospects for expansion of their
oxports. He suggests, however, that it may still be worthwhile
1o make an ettont to find out which industries with low
capital-ontput ratios have recently had expanding internationai
markers and could at the same time cater to domestic demand.

> R. 8. Eckaus, "The Factor Proportion Problem in Under-
developed Areas™, American Economic Rervicw  (Menasba,
Wisconsin), September 1955, See also the article by Professor
Lin Tinbergen on “Choice of Technology in Industrial Plan.
ing” published in this issue of the Bulletin,

hirms 1o podorm cortan standardzed OPCLations.

Rescavch ot abns tope nnghe e nndcnaken o mst g
respect ob aocertam mmbor of selecred idnsies whorn
there s srong soggastion thar alrcenanive tecdimigies e
pessibles with o siew 1o voiving o nombor ot seneral
prinaples regerding the appropriane sclection and o
bisation ot rcchnigues i mduserial operations. The soop
ol the mvesnganion conld then be waidoned 1 cover
Lirger nambar of idustries, Such vascarch would pernin
dacrmming, tor vy given imdnsirnal process, the hughes
level of productivity companble wirh masamunm cmploy
ment of Lobour, an objective which should meet with the
approval ol borh thase who tivonr labove antensive pobaes
and those wha support capitabantensive ones* e mam
cases, various formy of partial mechanization would prob
ably be adopred. Further research along these ines would
also make possible o rational adaprarion ol advanced ech
mques to the needs of less developed cconomies: the prob
lem would then be approached in o quahtarive wan as well
as N guantitative one,™”

The intormation which wonld be gradually evolved
through such rescarch would Tacihrae the task ol plan
ning authorities and help in the preparation of pro
grammes ol industrial development: in parnealar,
might be combined with and enhance the valie of the
planning technigues based on lincar programming men-
toned carlier. 1 would help o establish o more direct link
between general policy directives at the planning level,
and their implementation in mdividual proyects: thus, ihe
targei ol maximizing emplovment ol Libour 1o the exient
consistent with achievement of an acceptable level ol
productivity could, in many cases, be teanslated i prac
ncal terms on the acual projea levels As mentioned
carhier. such a link is atihe presentrime rarely in evidence,
Conversely, such inlormation should muke it possible Tor
planning authorities betier 10 appraise proposals by engi
neers Tor the establishment of new indnseeies or the expan
sion of existing ones, from the pomt ol view ol the genaral
obecnives of the plan. Fhe magnitade of the eflort i
volved m developmg and carvving our an - adequae pro
gramme ol rescarch along the proposad lines s by no
maans underestimated: itis considered, however, that the
results would be at least commensurare wath the ctfort
involved.

= The case tor jumnt use of labour-intensive and capdal-
intensive techniques i vanous industries is presented in
article by G. R. Deekshit, R. K. Patil and K. R. Datye, "Capital
Formation and Choice of Techniques in Under-Developed
Economies”, Indian Fconomu Jawinal. July 1956, Ther con.
clusion is that “capital formation and employment will be the
highest and inflationary pressure lowest, when combinations of
capital- and labour-intensive techniques are used in different
industries . The authors reject the view 1hat use of fabour
intensive techniques 1s only appropriate i consamer goods
industries, and capital-intensive 1cchriques in producer gonds
industries, while joim techniques, if used at atl, should b
reserved to consumer goods indusiries alonc. They covsider
that, by means of process analysis ot wechngues i indwvidual
industries both light and heavy along 1he ines suggested Iy
R. S Eckaus, optimum lechniques can be chosen and combmed.

«w See in this connexion the conclusions of the artide nn
“Capital Intensity in Heavy Engineering Construction” pub-
lished in this issue of the Bulletn.
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NATURE OF THF PROBLEM

Croosine ik vkovir techinclogy of production, which s
one of the major problems involved in the establishmen
ot a development plan for o national cconomy, has 1o date
been dealt with either from a very general standpoin Iy
planning anthorities or on a purely wd hoc hasis by prac
neal admumstraors or engineering experts, The former
have aften pad relatvely ittle attention 10 wechnological
conditions and requirements of particalar wdusirics, the
fatter 1o the over-all economic policies of the country, Ven
often, neither planning authorities nor engineering ex
perts have seemed 1o be aware that the problem of choic
exists for a Large number of industrial activities,

The problem. however, is of suthcient importance w
justity « svstematic approach. Tt arises in many industries
when s decision must e made on the tvpe of plant 1o be
ercated, which involves a choree of the type of industrial
process. aud the appropriate: combination of machinery
and Labour,

Much emplasis has been Faidd on ways and means ol
increasing o country’s resources in capital through domes
tic savings, capital imports, or both, Equal atention ough

MR AN TINBRRGEN, Professor of Econometrics at the
Netherlands Sehool of Fcanomics at Rotterdam, and a
former member of the Secretariat of the League of
Nutions has served on cxpert committee: of the United
Nation, acan cxpere of the United Nations Technical
Assistance Adpunistration, as an adviser to the Inter
national Bunk for Reconstruction and Derelopmient,
and as a reprosentative of the Netherlands at United
Nattons mectings.

ice of Tec/z,n.ology in

Industrial Pla nning

BY JAN TINBERGEN

o he devoted o the most ethcient and cconomic se of
both capiral andd Labour resources. The development of
technology - so far largely influcnced by the particular
condiions of the mdusiraliy advanced comunes of the
Wost—has heen charactenized by the® growth of capitl
meensive, kibour-saving provesses, in line with the evolu-
o i these conntries of the relative prices of capital and
Libour, wlich has been favourable 10 such development.
There are now goad reasons 1o reconsider realisticatlv the
technological problems involved m the industrial develop.
ment of under developed countries in the light of the
endowment i factors which generably prevads mothese
areas. Inomany cases, the appropriate echnologies woukd
be niuch fess capitabintensive than those in nse in indus-
il countries. and would result in cmplovment of more
fabour. “The resubting savings in captal could e used in
other development projects and contribuite 16 further em-
plovment of Labour.

The wav i whicli the problem of choice of technology
has heen: dealt with so far bas not been very satisfactory.
On the one hand. woo much weight has frequently been
given 1o the purely tedical considerations of the engl-
neers, whose preferences are generally for the most up to-
date processes, regardless of the cconomic considerations
mvolved. Ow the other Tund, considerations of prestige
lave deds i muany cases, 1o erection of overly ambitious
plutscamd mstallanons ot of proportion to the veal needs
and vesonrees o the caomomy. Fxeessive mechanization
has also at times been introduced nindustey in ander
developed comntries e order 10 avoid “the onble of
dealing with people™, that is, 10 avoid the occurrence of
I errors, and o dessen the effects of Libour tarnover.
burdensome and irksome ibour legiskiion, strikes, and
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o on. When pushed too Tars such practices have had con
poqucnees contrary o the hasic mrerests ol the nanona
r-onnmies coneerned. Fhe cconomice system shouldd be vom
fo the mterest of all auzens: if part of them are excinded
om the producnon process, serious sivams may occur m
e demaer run i the polmcal and cconenmnc senanmie ol
1 couniry,

o sometnmes contended thar morhe so called “desel
v onent scctors” ol the ccononiy (such as heavy mednsiig .,
¢ oot imtensive methods shankd be nsed e ordes 1o ab
Cecomuninum rae ol onrpan, the Usarplis” nnshallol
I o i»klllg (Ill[»\n\(ll e scclors .l“!l\\ll\; Lol Lo
pocasive techmignes (tov evamples pubhic workss sl s
coantracton of damess taads and vkwas)s Such anap
_|v:u.fh |:H|‘|n\ Josomew b .II'|)III.II) sub h\lwull of i
oot nto seacrs o owhich o dittarent developimen
p by s appheds beomnghe Beargnad con e berar o
weonh beomade of the comreries” vesourees i both capinal

wi aboe rcknvel mocc labour and Toss caprial war
v U the socalled "g.lpll.ll miensive sectors” and rela
taelv more capiral e the “labour imtensive™ oncs. Theo
1oacal considerations somewhat outside 1he scope ot this
crtche seent o sapport such a suggestion,

Torbeable to make a ranonal choice ol redhmology, the

Cantheamies e charge o industiial development shonld
b anarc of the technical possibihties that are available:
s mformation is at present extremely searce. Before
prosonting o briet review ol the present state ot know:
ledae e this Bickd and of some ol the ways and means to
mprove such knowledge, some preliminary clarincation
of the underlyving coneepts may be usetul,

b establishing o development plan, one has 1o tace
apart from the quantitative problems involved--a quahta
e choces namely (1) what goods 10 produce, now and
mothe futore, and (1) how 10 produce them. Both
«uestons involve consideration of the relative quantities
of Libour and capital required Tor production or, o s
the cconomie binguage, of the Tactor proportions o b
ised. Generally speaking, any given commodity or ser
e can be produced inca number of wavs, some o them
morc capitabintensive, others more Tabouramtensive, so
Al wath a given composition of the national product, n
N |m\\||\|t‘ lo vary the prulmrli(ms of Tactors used. How
oaahe composition of the national product aself need
ot hoagiven magnitudes it may also vary to some exteat.
iSuch vanation ney ake place—apart from changes i
icports through changes in domestic demand influenced
by vanations inrelative prices. It is such a variation i the

’a\lruclurc ol the national product and, consequently,

he proportion in which the tactors Libour and capinal are

o he demanded, that is the object of the choice under (1)
Bove .

As o the choree under (1), i discussing aliernative
“hinologies the stractare of costs should be considered
civom the point o view of factor use. There are, on the
e o, Labonr costs, that is, wages and salaries, and on
docohier capual costs, that s, all income paid oun o capital

nos namely interest and net rent. Al costs ot produe
Coa s be reduced to the two factors Libour and capi-
bt propartions of which will depend on the pro
cosed i production. The analysis should therelore

cover not only the st stage i the process ol prodiction
of given goods, bur the entire comulative process ol pro
daction, including all miermediary stages, For commties
which import part ot thar requirements naw matenuals,
senii-nished produas and capinal goods, an addinional
clerent of cost s the value of impors which coter the
production provess, The cost schiedules 1o be vonsidered
wall thus relare theoretically 1o certam nmber o pos
sthlc alternanve sers ot amulanive productiom processes
expressed, tor cachabiernanve, by the coste ol Libour, G
tal concnding lindy and imporis,

{ 'ntl('l' cach ot these CAtOLOTIeS, vosls FUPIese nted in
the pradne ol prices and quantiies of the Laciors vaad,
Stnce the prives of tactors depend on the agancate qim
ny densanded i the ceanomy i rebaion ro the avanlable
stupphvethe baste te Tmolos ad darcconcaramg cadyindns
v arcom the Biste analvsiss the relannve qrantines of the
factors of producnon. The thoorancal answer 1o the
question ot sl rechnology to solear s given it
relative prces o Libour amd capial e the conniry aon
cerncs These prves measure the vclanve importmee,
tor the country, of givimg ap one anie of Libone and ong
unit of capntale respectively s Clearh s the replacement ot a
ne of capntal by wcumn of Libour myvolves o Larger el
cont Jor . countrs whae Libour s the relarnvely sonee
factor: the reverse s rrue far connties where caprtalis the
rclatnvely searce Tactor, Thuse on the hasis of these aon
siderations, the tormer countries sall i general he well
advised to use production combinations of higher captal
intensiy, winle the Liter countries wall preterably mahe
use of more Libour-ntensive methods, The velanve pro
portions o which capital and Libowe will be combined
will depend on the relative prices of those facions,

Under certain drcamstances, the refevant prices tor the
solution ol this problem will nor be the marker prices of
labour and capital, bur what may be called “shadow™
prices. This apphes, for mstance, 1t therc s o sarplns ol
agven factor (lor example, Tabour) that cannot be
used for Lick of complementary vesourees (capital or land,
for example, or managemera, i one considers the Liter as
amindependent factor). Inareas with heavy disguisad
unemplovment it may be approprane o consider that the
“real” price of labonr is Tower than the marker wage e,
at least as Far as government projects or subsidized privai
projects are concerned. Iy the same wavoit scarce captal
resourees are being rationed  (through import controls,

U Landowners are included here br certaon purposes, it niny
he Jp|‘l’d|‘l’i&ﬂ€ lo separate the twr, For |sr;utu.ll purposes,
maintenance and depreciation, which are proportional to “pure”’
capital costs, are sometimes also indluded: this, however, s
nol correct.

* The techmicat alternatives tor prodocing 0 given tvpe of
goads may be represented by means of 1 so-cabled soquant
diagran. Fach abiernative techimabogical process will he repie
sentesd on such a diagraes by pont the abscissa ot whieh
cartesponds 1o the physicd quantts of Libasie used per i of
product, md the ordinate to the quantiny b capiab el pa
unit of product, foosome casess there s be casans for dis
tingurshing hetween varieus tvpes of babonr and of el
thus, shiled Laboar ot 0 vpe not readibe avadalde e the
country iy ve to be singled nut b lovment of shiled
Fabonr in a0 wav represents the use ot captal Dinvested an
training such Labour o+ Exaniples of such diagran s e pven
in the next secnon.
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selective eredit policy or other mans), dhe “real”™ price of
capital should be taken as bemg higher than the murke
price. Pne regard should be given also to possible tunire
price movements diring the liferme of the investinem
wlhich is being considerad,

Leaving aside the rechmealinies which depend on the
godls of cconomic poiicy i cach connny o the essence of
planning should be thae all mdustries viken as o whole
employ as nearlv as possible the entire capinal stock and
the entire Labour Toree, "Fo leave part of these resources
idle would result in a0 wasie of resources and less than
optimum level of producnon.”

Aside trom consideranions of over-all policy . the planner
will also have o consider a certain number of secondary
impheations, some of which are of major importance
from the pomt of view of planning mdividual projects,

Fhe tst is the seale of production. Generally speaking,
the quantities of Tabour and capital used per umit of ont-
put, and henee the method 1o be selected, are only in
oxeeptional cases a simple lincar function of  (that s,
direcdy proportional to) the quantity 0 be produced.
which depends on the size of the market. In most cases,
the relationship s more complex. Sometimes national
mcome will be a decisive factor i the size of the market,
In such o Targe and complex sector as that of the mel
mdustries, 1 may be the degree of specialization and
standardization which will be decisive. Density of popu-
lation may be another important factor,

A sccond consideration, related to the tirst, is the
appropriate size of plant. Some methods of production
reguire largesscale plants 1 order 10 operate efficiently;
other processes may be carried out cthciently in small
plants. In the hirst case, the consequence will be concen-
tration ot industry in urban centres, with its economic
and sociological implications in the form of migration of
workers to cities, and need of provision of housing und
other socal facilities. Under certain circumstances, the
resuliing chsadvantages may be of sothcient magnitude
w alfea the choice.

A third consideration concerns the flexibility ot the
process. As a rule, processes requiring hittle capital or
capital goods of a short life expectaney can be more casily
adjusted 10 changes in demand than processes requiring
Iruge capital investments in fixed plant. The dynamic na-
1ire of the anticipated demand may thus be a factor in the
Il choice, which may ditfer from one based on consider-
atons of a purely stati - nature,

A tourth consideration relates o the type of Tabour
needed. Certain mechanized processes require  highly
skilled labour: others require relatively less skill. The
choice of technology may thus depend upon the quality
of the available Labour force and the existence of,, or possi-
hilities of establishing, training facilities; such considera
tions may again affect the choice of technology !

‘Generally speaking, the bighest level nf production witl
permit the highest level of investment and hence the highest
rate of development. Complications arise, however, when higher
production implies at the same time higher consumption.

11In view of the farge educational effort which waould he
required in order to make efeciive use of the tabour force of
under-developed countries in industrial occupations, it has
sometimes heen suggested that automation should be intro.

2o

A htth consideration concerns the quahiey of the produ
Application of processes mivolving ditferent fevels of me
anization may result e ditferences mgualiey which
be tintamown o ditferences i produat. Phus, i
working mdustries where o lugh degree ol precision
generally required, there may be adeasive reason 1
preferring capital imensive processes, Tlowever, i ditta
ences e gquahiny are aceeptoble and cane be disconnted
adequate price: ditferences, an oprnnum solution alon,
purely quannrative lines is possible,”

THE PRESENT STATE OF KNOWLEDGE

Little rescarch of a systematic nature as so far been o
ricd out on the problems discussed in the preceding par,
graphs. There is probably a wealth of material i cov
studies made by individual entecprises for specific pur
poses, but few attempts have heen made 1o collect an,
present it a form appropriate for the purposes state
above, A search for such material Tor use in the presew
article has shown that somce teading centres of research in
mdustrial cconomics and industrial costs have failed so fa-
o give systematic attention o tns problem, and hav
formd it dithicult even to sapply illustrative data.

Two main lines of attack suggest themselves and,
tact, are being apphed in g few rescarch institutions. The
st is o “macro-economic” approach using available .
ustical data which have generally been collected for pur
poses other than those under discussion. Lssentially, the
data are averages for industries or groups of enterprises 1.
diferent countries, tor ditferent time penods, differen
torms of industrial organization, and other differing char
acieristics. Comparisons have been made of the amoun:
of capital per worker i the cotton industry in- variou
countries, tor various periods and, ina country like India.
tor mills and cottage type of production, The figures
some of which have been collected by the Division tor
Balanced Tnrernational Growth, of the Netherlands Eco
nomic Institure™= show, as a rule, marked  differences
between high-income and low-income countries, as can Ix
seen from table 1.

Simibarly, most historical senes show g well-delhned
merease over iime e capital per emplovee, for the sam
ndustry.

The usefulness of such figures for planning purposes is.
however, very resiricted. At hest they would give an indi
cation of the orders of magnitude involved. They presei
the following drawbacks: (i) They are broad average
duced from the very outset in the process of industrialization
A number of questions seem to be pertinent in this resped|
ti) What capital would be required for this type of indus
trialization? (ir) What would be the contribution of the lab.ur
torce 1o the production process? (iii) How would the product
of the automated industries be distributed? (iv) What would
be the share of the currently employed labour? Until satistac
lory replies are given to these questions. the idea would no
seem 1o deserve further consideration.

*On the other hand. in the case of products with artistic
value, manual skill may be preferrcd to a mechanized process
because of the higher quality ot the hand-made product. Ths ;
may be true even of certain indusirial operations (for instame.i
cotton ginning ).

Y Capital-Labour Ratio of Cevtan Indutvies in Some Conn !
r11ev (Rotterdam, December 1959, ‘
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o Fuide 1. Capital per Person Fanployed,” Selected Industries
i and Countries

i ¢ Thousands ot dollars at 1950 prices)
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|” scierrmg 1o plants established e ditferent points of time
"G using a4 wide varicts of processes: only seldom can
MU i be assumad o relare to an identical production pro-
;lr( g (1) The methods ol ascertaiming the quantities of

Hatonr and capital used are crude and often not compa-
vables labour data generalls relate to numbers of workers:

T

o L .
aney are not alwavs subdivided by skills, and do not pro
ar ' IR : : 2 o
Ardean mdication of working hours. (i) With regard 1o
i S , .
wapinal, both dehmition and measurement i terms of
T : . L
= wommon unit present considerable ditheulties. Dataon
L . . .
Juorcpower, which are sometimes used, are wholly inade-
atate and provide no more than a very rough indication
or . .
< one tvpe only ol capatal goods used, Bakince sheet data
. \ !

wlso provide an inadequare measure ol physical capital.?

< g.hm“m"g statistical matevial is sometimes provided by
cnsidering the number of machines of certain types.”

- The other method, which appears to be the only prom:

g one, s the “micro-economic™ approach, This method

consisty i acquiring precise information, kirgely of o tech-

ological nature, on the alternative processes availahle, on

[AN . . Ly .
N ndustry hy industry basis. The relevant mlormation
| ‘ . . . .
. A il he collected Tor planning purposes or Tor narrowly
n

Ju- lated ohjectives and will be adapted entirely 10 these

o |
8 Iltl\.

n The lollowing example illustrates this method. A report
ot the United States Department of Agriculture” describes

18 3

i & 7 In particular, such data do not provide the valuation of the
¥ cquipment at prices of the year when purchased, nor deprecia-

. tion and obsolescence allowances.

1 >ce. in this connexion, an article by David Granick, "Eco-
bt izmmic Development and Productivity Analysis: The Case of
Soviet Metalworking”, Quarterly Journal of Economics. vol.
I XXIE (Cambridge, Massachusetts), May 193", While Mr.

ranick was able 1o draw from his statistics a certain number
+ mteresting conclusions, they are of illustrative value only
1 the point of view of our problem.
Aa Analysis of Some Methods of Loading Delivery Trucks
«t Prduce Wholesalers”, Abargeting Research Report. No. S
N shigton, DL C ), May 1992,

six methods of materials handling. designared respectively
by A B CODE and Foand gives the Labonr and equip:
ment costs corresponling 1o cach techmgue (see able 2
and chare B, dewill be noted that, paradoxically, some of
the methods require not only more capital bur also more
Labour than others, Thusc methads S4B Cand Freguire
both more Tabour and more capital than method Fowhile
A also requires more ol both than 120 Clearly the implica-
non is that,atany price of Tibour and capital. AL B Cand
Fowill be more expensive than 272 amd D will always be
cheaper thim L Points on chart 1 corresponding o tech
niques (or combinations of Tacorsy which waesa
factor price, more expensive than other rechnigues,
be called “meliciem™ points. OF the sis points i the di
gri, fonr - 4 B CoFE e methaent, while only poins
D and Forepresent elfecive aliernanives where £ requires
more cpital and Tess Libour than 270 and vice versa Fo
certain relative Libour-capital prices. espeatalis dor el
uvely high labour costse D may be cheaper than Fowlile
for other price ratios F will be cheaper. The inehaen
points may correspond 1o technigues in use belore some
ol the other combinations were available. Some of these
methods may still be preferable e cases shere they oifer
some special advamages (for mstances speed or lesibiliny ).

A similar micro-cconomic study on factor praportions
with i view to exploring possibilinies of capinal saving has
been undertaken recently by the Netherbands Economic
Institute and the Training and Rescarch Foundaion.'™
In the report, which is part ol a series in preparation, dt
are presented on two aliernative: methods of metal sur
Facing: by hand file and by clecrricallydnven, hand
guided grinding tool. Cost Timctions were derived o
the 1two methods with given woge and interest raes,
Assuming constant costs per unit of onput, both con
Functions can be represented as straight Tines with differ

v Alternative Techngues ol Production. Progress Report
No. 1. A Case Study on Filing aod Grinding”™ (Rotterdan,
Linuary 1957,

Tabie 2. Daa on Six Methods ot Foading Delivery Trieks
ol Produce Wholesalers
(Dollars per ton loaded)

CONT OF LOADING
ONU TON

Labour Equipment

ML THOD

A. Lowdift platform trucks and dead skids
for assembling and belt conveyors tor

loading .............. R P 044
B. Two-whecl hand trucks, semi-live skids

and jacks for assembly, belt conveyors

for loading ......... ... ... .0 40 012
C. Semi-ive skids and jacks tor assembly
and clevating and horizontal belt con
veyors for loading ... 20 014
Fork-ift trucks and pallets tor assem-

D.

bly, belt conveyors tor loading . A .31
E. Fonr-whed hand irucks, fork fitt trucks

and pallets for assembly, gravity con-

vevors and manual handling tor loading .13 AL}
I, Four-whed hand trucks for both assem-

Ply and loading ... 1A 002

-

-




Chart 1. lsognant. Diagram (or - Six Methods ol Loading
Detivery Trucks
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ent gradients: the imtersection point of the two lines RIves
the “break-cven point™, that is. the point o equal total
costs lor the two technigues, For given wage and inrerest
rates this point depends on the volume of outpnt, that s,
the number of cubic cemimetres tiled off."" With lowr
wage and higher imerest rates, the break-even pomt
oceurs at-higher outpuns, The break-even points cm be
tabulated and represented in graph form. Chart 2 gives
the break-cven points for wage rates varving hetween 014
andd 050 guilder and 1wo interest rates, 4 and 8 per cent,
respectively, 1o will be seen from the diagram thar ihe
labour-intensive technigue is the cheapest for any output
with wage rates equal 16, or less than, 0.14 guilder per
hour: for wage rates ahove 0,30 guilder per hour, the
break-cven pomts ocenr at very low levels of output.

A second case study made by the same Institaee!™ con
cerns the manulactaring of certain machine parts by threc
alternative techniques involving use of three 1vpes ol
Lithes:an engine lathe (1. turret Lithe (1) andan aito
matic lathe (1. The machine parts are three simple
workpieces muchined out of bar steel, and produced in
fixeid proportions to cach other. With the help of time dana
and other data obtained in manufacturing the parts on
lathes L 11 and 111, cost functions for each method were
derived. A complication had 10 be introduced in this case
—use of the maximum capacity concept. In terms of oper-

“Un order to provide & unit of measurement. a slab of steel
measuring 165 75 x ot millimeires was selected; a layer of 0 8
millimetre was tiled off. which corresponded to removing one
cobic centimetre of metal. Time measurements were made,
using the two techniques under comparable conditions, The
work was carried out in a laboratory of the Technological
University of Delf1.

W Alternaure Teckmgner of Production. Progress Report
No. 2, A Case Study on Techniques of Lathing™ (Rotterdam,
May 1997). The data used in the study were obtained in a
birge meral plant in castern Netherlands,

23

ating hours per vear, the maximum capacity of each Lk,
15 2,000 in terms ol sets of products, the maximum capa
ity s, for lathe 1, 570 anitss for Tathe 11, 1L000; for Tathe
2,180 When more than one Tathe of tvpes 1 or 11 s
aperation, it is assumed that the variable costs per i «
output do not change." The wtal fixed costs will var
with the nnmber of machines i operanon.

The least-cost comhinations of Lithes were determine,
far cach level of output for two cases: 4. a wage rae o
150 guibder per hour and e interest rate of 4 per cent o
vear (see chan 30 )0 B wage rate of 003 gailder
hour and an terest rate of 13 pevcent per vear (see char
5 B). The imfluence of ditferent prices for Libonr g
capital on the chaice of the Teast-cost combimation can b
seeir from table 3and chart 3, 4 and B.

Two factors are particalarly important for the ccononi,
choice of Lathes: (i) the numiber of types of ditferen
machine parts; (i) the desired number of machine parns
of each type, per vear (prodoction run), With o small pro
duction run, o general-purpose lathe (lathe 1) will I
cheaper as compared with spectal-purpose machine
With a lirge production ran, special-purpose equipmen
tlathes THand 1) will have lower production costs,!!

A third stady has heen conducted recently by the Neth
erlands Economie Institute m the wood industries. Mor
than twenty-live factories manatacturing window Trames,
wooden parquet looring and furitare were visited. and
time data were collected. In these industries, the aliern
tive techniques can be divided imto three hroad categorie.
according 1o the use of single-purpose. multi-purpose o
special-purpose cquipment, While the data obrained

This is not the cuse when more than one automartic lathe
15 N operation; one man can aperate three automatic Lithes
<id wage costs are, amsequently, reduced.

Posee also D Grank, opoan e may be pointed out that,
in order 1o make & corret cost analysis. the capital mtensiy
corresponding to the ditlerent degrees of skitls should be quan.
tined (here also “shadow™ prices should be used, in order
express the real wost for the country involved ). The operator
of the engine lathe needs more skill 1han the operator ol the
Automatic Lithe. On the other hand. the setiing of speaialized
Lathes requires bighly skilled labou .

Table 3.1 east Cost Combinations of Lathes
thy sers of producs)

RANG) OF ouTpUT

B. Wl'i,’\'t ldle uf
0.05 guilder. intereit
at s per comt

A. "’;lgr rdte o}
1.50 guilders. intev vt
dal 4 per cont

COMBINATION
OF TATHIS

H

i s %

i s fcn, N ol

| - . 010 150 0w 570
| L 130 10 788 570 to L0
L 1000 o 1,320
m ........... . 7R3 w0 2,180 1,320 1o 2.4%0
Mmoo+ 2480 10 2,330 2,180 10 2750
(1 TR | 2,330 10 2,800 2750 1o 80
m+n+1........ 3,180 to 3.600
m -+ ........... 2800 10 4.300 3,600 to 4,300

4,360 10 4,510
4510 10 4.940
4,940 10 S,0i0)

4,940

4,360 10 4940
5400
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Chart 2. Break-Even Points between Filing and Grinding as
a Function of the Wage Rate for Inerest Raies of

4 and B per cent
Units of output

(undireds of cubic

centimetres)
1 Units of output Wage rate Wiage rate
(hundreds of (guilder): (guitder),
cubic Interest. interest,
2000 = centimetres) 4 per cent % per cent
Wages 2,160 0.115 0.146
“m‘il,cat' 1.300 0,151 1.153
8 per cent) 180 0.162 0.1686
390 (. 150 (1, 196
Ty - 165 0.263 0,280
62.7 0,500 0.540
1.000 = -
Wiiges
(interest,
S = per cent) "
L-‘.v. L i 4 L s L A
0 .15 0,20 0.30 0.40 0,50 .60

Guitder

still being analysed with i view to determining the factors
influencing the choice of equipment, 4 preliminary con-
clsion mav already be given: the production runis here
also a predominant factor in determining this choee, In
smalb-scale factories where short production runs prevail,
use of multi-purpose equipment can lead o considerable
saving in capital. Thisis particularly the case 10 the furni-
ture industry, which is characterized all over the world by
s sinall scale of operation.

Finally, a case study made by the Eastman Kodak Com
pany on costs innaterials handling may be mentioned.?
FThe study gives tigures on annual Tabowr costs and re-
guired capital imvestment for three ditferent methods ol
shipping the company's products, based on an analysis of
cost data. The results are summarized in table 4 and
chart 4.

According to these and other figures given in the study,
the combined usce of tractor train and dragline conveyor is
the cheapest method of operation under labour and capital
cost conditions prevailing in the United States. As whle 4
and chart 4 show, this conclusion does not necessarily
apply under conditions of lower wage or higher interest
rates, or both,

R, C. Bryant, S, A. Wahl and R. D. Willits, “Tractor
I'tain or Dragline Conveyor?” Modern Matevials Handling
+ Boston, Massachusetts), September 1951.

PROVISTION AL SUMMARY OF AVAILABLE EVIDENCE

Since it can hardiv be expected that planning aciivities
should wait il all the relevant material has been cal-
lected andd analvsed. it appears uselul, even at this carly
stage, to sumnuanize the evidence available. Winle the
resulting picture is uncertain and incomplere ic may sill
be of some practical value for plinning purposes.'”

Fhe available evidence of macro-cconomic natire shows
that the average volume of capital per employee s con
sistemt Iy higher in industrial operations in- the developed
countries than in under-developed ones. “This wonld

15 This section is to a large extent based on discussions with
technical and economic experts of Harvard University and of
the Massachusetts Institute of Technology, in particutar with
Professor Richard S. Eckaus.

Table 4. Annuat Labour Costs and Capial Iinvesnment dor
Three Ahernative Mcethods of Shipping Fastiman
Kodak Products
{ Thousands of dolfars)

CAPITAL INVISTMENT

LABOUR COST

MITHOD
A, Tractor train ..o 57.6 9‘34
R. Dragline conveyor ... 54.8 773
C. Combination of A and B.... 434 9.6

29




strongly suggest that there are many industrial processes
AHowing for aliernative methods of production of varving
capital imtensity. Yet wechnicians trequently appear 10
think that many processes present no Hexibility whatever
v thot sense and recommend thar methods involving the
seme capital intensity be applicd i countries with very
ditferent tactor endowments, In support of this conten
o atas often pomted our that there is not much differ
ence baween processes apphied  in Large-seale plants
whether e comntries with developed: cconomics or in
under developed ones,

las 1o be observed, however, that the operation ol nunm
mdustral processes involves o certain number of subsidi
ey actvities inaddition 1o the production process proper.
such s materals handling (“internal transportation”),
pachaging, shipping and adimimistrative activities, Suclr
opevations cn be undertiken by way of o wide variety of
metio o rmging from very Labour-intensive 1o highly
capitalnncisive, Iis o common experience of those who
have visited plans and offices in under-developed coun-
mics 1o discover that there are, in compurison with devel
oped connteiese mineh Tirger numbers of people engaged -
aned ot always contimuonsly — in-transporting materials,
dociments or messages. Itas often this “strplos™ man-

power rather than labour engaged in production proper
that accounts tor the higher libour-product ratio observed
there, As s well known, some of these activities, in par-
ticular materials handling and administrative operations,
have undergone during the last decades o process of ex.
tensive  mechanization industrial - countries,
though even there it has not been by auy means a general
development. Such changes were justified by the rise in
wage leveb, even though examples may be given where,
on closer examination, mechanized devices did ot appear
to result i lower costs: this was so, in particular, where
the scale of operations was not suthciently large or the
operations not sutheiently uniform,

most

Fhere are a few other activities, not typically industrial,
where large divergencies incapital intensiry appear to
prevail. Transportation, taking the term in its widest
sensesis one of them. Between the use of head baskers by
Chinese or Indian workers and use of heavy trucks, there
is o wide range of intermediary methods and combina-
tions of methads involving use of numerous types of light
or of heavier vehicles. moved by hand or draswn by ani-
mals, or by mechanical power, Even a railway system may
be operared i widely ditferent ways, as is shown by i
statistical comparison of the operation of American and

Chart 3. Least-Cost Combinatwons of 1athes
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Indian railways. Here again, it is probably in the auxilary
operations such as loading and unloading, passenger serv-
icc and administration, that the greatest variations in capi-
1al intensity can be found.'?

Another field of activity where wide variations in capi-
wil intensity appear possihle is agriculture. This applies not
only to capital in the more restricted sense of buildings,
cquipment and cattle, but also to capital including land.
As an example, an average farm in the United States not
only has impressive buildings, and equipment such as
tractors and combines, but contains also o much larger
Land area per worker than an average farm in the Far East.

A third area of widely varying alternative production
processes is to be found in the complex activities related to
construction, including house, office and factory building
. well as construction of roads and dams. Especially
where moving of large volumes of earth is involved the
methods used vary from cxtremely labour-intensive to
extremely capital-intensive.'

17 To give another example, the capital intensity of an under-
ground railway system will be considerably higher than that
of any system of surface transportation.

18 See, in this connexion, the article on capital intensity in
heavy engincering construction on page 35 of this issue of the
Bulletin.

There scem to be, however, possibilities of applying
methods of varying capital intensity also in manutactur-
ing industries, where highly mechanized processes are the
usual practice. The textile industry s @ well-known ox-
ample in this respect. Foundry work is another hield
where o study of alternative techniques would appear to
vield interesting results.

For purposes of general planning, it is of interest to
ascertain whether a set of general principles which would
be of relevance to the problem of choice of technology
could be derived. Such principles might also provide some
guidance for developing new trends in the design of ma-
chinery so as to lead to possible savings in caprtal resources.
One principle whicn is of interest for the Litter purpose
scems to have been brought out clearly in the study by
David Granick of the machine tool industry in the Union
of Soviet Socialist Republics,'” namcly the principle of
specialization. Specialization gencrally leads, particularly
in metal-working, to an increase in idle capacity of ma-
chine tools, since even the best planning may not always
bring about capacity operation. In countries with short
labour supply and high wages, it is the workers’ time that
should be continuously occupied, whereas in countries

19 See footnote 8.

Chart 3. Least-Cost Combinations of Lathes (comtinued)
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"Chart 4. Isoquam Dlagram for Three Ahtermative Methods
of Shipping Fastman Kodak Products
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with capital scarcity it is equipment that should be tilized
to the utmost. Thus, use of specialized machinery will be
more indicated in the former countries, while use of multi-
purpose tools would be preferable in the latter.

Among other general principles of this type which may
provide guaidance o planning authorities, one relates 10
the question of optimum speed of operation. " High-speed
machivery is usually relatively more expensive 1o dequire
and to operate (lor instance because of high o msumption
of fucland oil) per unit of product. In low wage aind high
capital cost countries, it mav be preferable 1o operate at
lower speeds—this independently of whether workers in
these countries are suthciently trained 10 operate high-
speed machines,

Another entative principle is that more  attention
should be given 1o repair. On the one han, repuiir is
tabour-iiensive activity s on the other hand, it is o capital-
saving operation, s o well-known fact that, in the group
of developed countries, repair as signihcant industrial
activity is concentrated in countries with relatively low
wages. There is, for instance, a well-developed industry in
the Netherlands engaged in repairing British, Scandina-
vian and United States ships.*!

20 This problem has been
Richard 8. Eckaus, of the
nology.

“' It may be pointed out, although this is somewhat outside
of the present discussion, that possibilities of capital saving
are offered by use of second-hand producer goods. The saving,
from an economic standpoint, resides in the fact that, by ac
quiring an asset of shorter lifetime, less future “working time
units” are heing purchased, and a considerable reduction is
obtained in capital outlay. At the same time. a higher degree
of Rexibility of the investment is obtained since renewal has
to take place earlier than when new machines are installed.
These advantages were discovered long ago by Greek shipping
companies, which traditionally work with second-hand ships.
A s{uematic investigation of this question, including the prac-
tical aspects of an appropriate organization for that purpose,
may be useful,

particularly studied by Professor
Massachusetts Institute of Tech.

2

NEED FOR FURTHER RESEARCH

The subject discussed here is important enough o war
rant further rescarch. s already mentioned. rescarch
hased on a macro-cconomic approach does not seem prom
istng and, therefore, future research will have to be con
centrated on specitic industry studies and in particnlar on
existing methods of production. This is an extremely
broad tield, and the question arises as to how best to usc
the available resources. There are a great number of cle.
mentary processes to be studied, and a systematic analysis
of all of themn would be an overwhelming task. 1o cope
with it it would be necessary first of all to evolve certain
general principles to guide further rescarch in a systematic
way. {t would thus seem usetul 1o start with a few rndom
explorations from which some inductive generalizations
might be derived. Some general principles have already
been tormulated, mainly those relating to specialization
and speed of operation, discussed above,

The method of research may be formulated as follows:
The availuble alternative methods for producing a num.
ber of well-defined goods are to be described in terms of
the required quantities of Libour and capital. 1t will then
be attempted, by appropriate grouping according 10 cer-
tain principles, to elicit the underlying factors which deter-
mine possibilities of substitution,

The description of the processes should satisty a nnmber
of requirements. In addition to location and time of obser-
vation, the data shoutd cover, among other things: (i) the
nature of the product, including quality: (i) output per
unit of time: (i) types and amounts of Labonr involved;
(1v) quantity of capital used, mcluding method of valug-
tion: this should be given, if possible, by tvpe of equip-
ment: (v) depreciation allowances: and (vi) other inpur,
Data should be collected for different fevels of output in
order to estimuate hized and proportional costs,

Promising sonrees ol information are likely to be those
agencies and enterprises which, by nature of their operi-
tions, have collected comparable data on 4 variety of pro.
cesses. Individual enterprises often have 1o engage in com-
parative studies of ditferent methods of production before
making a choice, 1t is to he expected, however, that in a
number of cases choices are based on superhicial considera-
tions, so that material of this kind may not always be
relevant; enterprises may also hesitate to give out informa-

tion, unless it refers o out-dated case histories.*”

A mere promising source may be enterprises which
have muany foreign subsidiaries or enterprises working
with a lirge number of small subcontructing independent
firms. Scveral of the large concerns in the field of electrical
enginecring may have such information availuble; a num-
ber of them have special units dealing with subcontracting
plants and are equipped to test, compare and improve the
methods of production used.

_ Consulting firms in the engineering and accounting
fields comprise another source to he explored. Their activi-
ties bring them it close contact with industry and involve

22 This may not necessarily be a drawback: such cases may
still be analytically instructive and, in addition, may be tested
against actual performance; in particular, cost forecasts may
be compared with actual costs,
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mvestigation ol cost and production datas their advice s
Ao in many cases hased on comparisons of alternative
iechuiques of production. Critical examination of produc-
don processes in industry s also frequently made in the
numerous tariff investigations of the United States Tariff
Commission and similar agencies elsewhere.

Iu addition 1o the description and analysis of existing
production processes, another line of research might be
tollowed. As already observed, technical development has
wo far been largely inspired by the needs of the industrially
developed countries and, as is well known, has been, on

the whole, “neutral™ as regards aggregate capital intensiny:
the effect of labour-saving devices developed in response
to rising costs of labour has been offser by the development
of new products and services, partly as a consequence of
higher standards of living. The huge capital needs implied
in the industrialization of under-developed  countries
should provide an incemive for technicians, industrialisis
and governments in these countries to reorient technolog-
ical research with a view to meeting the requirements of
their cconomies and in particular their need for saving
capital.

Steel Mill in Burnpur, India

Hand labour is used for dumping material excavated from the site of
an cxtension to this steel mill.

3




Construction of a Masomy Dum on the Bhadra River, Indu

With a view to providing employment, the
dam is being buitt almost entirely by hand labour.
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Capital Intensity in

Heavy Engineering Construction

HEawy ENGINEERING CONSTRUCTION 18 3 Major component
of most investment projects relating to basic economic and
social overhead (development of power, irrigation, trans-
portation, hospitals and similar general requisites) in the
development programmes of under-developed countries.
Expenditures on construction account for an important
share of 1otal expenditure on fixed capital both in eco-
nomically advanced countries and in countries in the pro-
cess of development, The data in wble 1 indicae for
wleeted countries, some under-developed, others indus
iialized, the share of total construction activity (including
residential and other building construction) in gross hixed
capital formation and total factor pavments. Because of
Lick of data, it was impossible to isolate for all fitteen
conmtries the part of total construction represented by
heavy engineering works: as a close approximation to the
Liter, column 4 of the wable gives the share of 1otal non-
residential constructuon in fixed capital formation,

In planmning construction projects, plinners and engi-
neers are faced with a choice of techniques involving dii-
ferent combinations of capital and labour input; depend-
g upon the techuiques used, there may be wide varia-
tons 1n the lubour force employed.? The objective of this
article is to analyse some of the factors which enter into
the choice of techniques of construction, tiking into a

' This paper was presented o the Third Regional Technical
Conference on Water Resources Development, sponsored by
“he Eeonomic Commission for Asia and the Far East, and held
1 Manila during December 1957,

“ Thus, the authorities responsible for planning a targe hydro-
rower development in Ghana considered two alternative tech-
ques of construction, one involving a work force of 15,000

Prepared by the United Nations Bureau
of Economic A fairs’

count the particular conditions of under-developed coun:
trics. The scope of the study has been contined to a group
ol operations common to all types of engineering construe-
tion, namely carth-moving, which includes excavation,
hauling, filling and compacting. Almost every major engi-
neering project involves one or more of these operations.
and expenditures on earthwork represent o substantial
share of the total construction cost.

Table 2. based on United States data, shows the share
ol carthwork in construction costs for various types of
engineering projects. I will be noted in this connesion
that, in the United States, construction of roads and canals
is likely 1o include a relatively high peveentage ol conerete
work, and that, in the case of roads, surfacing mateniats
are widely useds thus, for these 1vpes of projects, hgires
hascd upon United States practice would tend o under-
state the share of carthwork in total construction cost as
compared with other countries, particnlarly m-ander
developed areas.

The exclusion from this stndy ol other construction
operations (such as tunnelling and concrete work), in
which there is likewise a choide among techmiques ot
varving capital intensity, does not imply that their impor
tnce is not fully recognized. The concentration on carth:
work is due to the fact that this work lends itself more

men and extensive use of modern construction machinery; the
other of a more labour-intensive type, using a work force of
hetween 21000 to 25,000 men. See Preparatory Comumission
for the Volta River Project, 19/t Rives Project (London, 19%6),
val. I1: Appendices to the Report, pages 280 and 281. The tinal
rccnmmen(ratinns of the Commission and some of the reasons
for their final choice are discussed later in this article.
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Tubic 1. lmportance of Constrintion Fxpenditure e National Fapenditnre, Seleared Uonnnres, (033

(Percentage)

R T B Voo RISWNERINN | S
ZAYINA .-‘/'J/.l/ ’ COVIIICN N il I " ' CONNST i
COU NG RY Lok iiloons 0 Lo fingd ) A A iy
Livon niteonal capital S e b o ’, UL il tadio
preiiice NI, ”’."'_'/"/ '_"/_ - | pymony
o allion Peoi pisil e
| |
Industriad countrics ! X ! ’
Germany, Federal Repubhic or | 200 , 474 .. ] 0.0
Nethorlands 000 T | 46.3 024 2o . 54"
Norway .. du? 0.0 S48 g ' 53
Umited Ningdom ... 34 3 I8 40 ’ 5%
Uiited Stares™ o000 161 58.0 ol 4 | 3t | 4.0
Other countrics: |
Argeptina” . 153 0NN e . [ 3.0
Braal ..o 14.2 573 |
Borma .. .o 14.1 765 e . 28
Chile e 9.3 00,4 46,4 . 284 32
Fevador 00000 0 1, 463 T4.6 345 24
Ghana . . 13.3 54.2 SN 13.8
beracl oo 3.7 708 33.7 3%.0 .
Philippines ... 0N 62 632 30,2 33
Lnion of South Africa. ... ... 265 36.1 . e o
Yugoslavia” .. ... . .. 320 8.5 o . 7.2

Source: Statistical Ofhice of the United Nations, Statistics of National Ineome and Expenditnre, Statistical Papers, Series H.
No. 10 (January 1957). For definition of cach item and nanonal differences coverages and dehinition, see source.
* Paymenis to faciors of production in the construction industry as u per cent of gross domestic product at facr cost (sntal
factor payments); fur Chile, Israel and the Philippines, of net domestic product at factor cost,
198,
Government fixed capital formation excluded in part from capital formation,

"Gross material product; capital formation includes changes in inventories. For dehinition of concept of gross material
product, see source.

readily to analvtical treatment ;s nen only is the technology FACTORS INVOLVED IN THE CHOICE OF TECHNIQUES
mvolved relatively simple hut it also results in relatively , . . o )
homogencous “product” (cubic feet of carth moved. for l',urlh\vurk: s hcr.c (If‘hllul as an operation mvulvmg .thc
example) which is measurahle and comparable as hetween removal of matcrial from exposed surlaces and depositing
different types of projects. This simplifics the analysis and itelsewhere, This would cover operations of moving com-
makes possible certuin generalizations, mon carth, (I.I:\' mixtures and snmplc ruck but would
It migh be mentioned at this point that in some indus- exclude tunnclling through rock tormations, for reasons
trial operations aliernative techmigues (one resubing in a stated above, .“'Ch."l 'I'." major types of engineering proj-
lower capital investment per unit of product for instance) ccts analysed in this article wcludes carthwork operations
may involve the design of the “product” iself, In cugi- which h.uv.c certiain clmruclcrmm:s of their own. Thus, in
nccring construction, for csample. rubble masonry might road building, carthwork operations would cover excava-
he substituted for concrete in the construction of dams, 1 ton and use of the excavated material to fill and level
the former implics a larger proportion of manual labour arades, .R"di““‘_“"'" projects |.nc|u(|c_u l?umlwlj of opera-
for the preparation and placement of the cut rock while tions “'“'f special characteristics, as '.'Nllfi"t‘d in table 2
wse of concrete requires considerahle cquipment. One (,unstrllctu_n'l ol concrete _(I.lms reguires excavation
might note vhat this panicular prablem is now being dis- removal of large masses of carth and rock to provide the
cussed in Dadia in connexion with the current controversy towndation of the dam and, in most cases, channels 1w
in that country concerning labour-intensive versus capital- regulate the water flow. Construction of carth dams in
tensive metheds in engincering construction. For (e "”.IV"" excavation of material in adjacent arcas, hauling
purposes ol the present study, which concerns carthwork, this material 1o the dam site, placing it in position, and
the “product™ aspect will be Teft asicle., compacting the carth o provide water-tight harrier.
“ See the article "Mass Concrete vs. Rubble Masonry for M“."'v reclamation projects include canal systems far irri-
South India’s High Dami”, in Worbd Construction (Chicago), gavon or ather water control purpases, for which excava-
Javuary 195-. tion and removal of considerable masses of soil are re-
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prreds where snch canal svsiems e combnned winh canh
Lo the materal removed s often nsed i the consirne

ool the damnselt,

Becanse of the rebavvely simple narure o the oporarions
At Tisted, o nnmber of aliernanve techmignes are avanl
Dle o accomplishe theme which mvolve aowide range ot
Jiterent combiarions of Tabonr and copmpment. At ome
streme witl be tormd predommantly mannal merhods ol
figh Tabonr mrensity ' a the other extreme, complarddy
acchanized operations of excavanion and hanhing winch

highly caprtal nmtensive, Between these twa extrames,
Aoy combiations are possible andl are actually m use:
cor examples mammad Labour may be nsed for diggig o
sechamzed transport o haul the maternal.

There are several factors other than dircct costs of pro
Juaiion that would affeet the choice of techmqgues 1o a
aven project. There arey first, imitations diie 1o topo

sraphical conditions. Inthe case of canals and roads the
\\mL proceeds over fong belts of werrain and, exeept fon
specially imtavourable topographical features, there is gen
crally enough manocuvering space for - deployment of
I.ng( numbers of cither machines or men. On the other
hand, work on carth and conerete dioms-particularly on
the latter—generally has o he carried out ina conhined
space, and often on ditheult wrrain, These tactors put cer-
tan limitations not only upon the size of the work force
and the number ol machines that can be effectively used
it also, in some cases, upon the type of equipment.

More generally, the choice may be affected by certain
considerations ol economic and social poliey. In many
under-developed countries there exists a chronic labour
sirplus in the form of large groups of unemploved or
mnder-cmployed labourers while at the same ume there
are scarcities of capital resources due o the well known
structiral imbaluance in factor endowment of most of these
ceonomics, b is argued that under the circumstances™ it is
proper tor these countries to undertake farge enginecring
projects using labour-intensive techmques, which are not
necessarily based on considerations of comparative cost,
provided of course that this is consistent with the wech-
nological requirements.” Fhis would release scarce forcign
exchange to import capital equipment for industries in
which no such possibilitics of substitution exist. As an
cxample, the Government of bndia has stated as a matter
of policy that in the construction industry more emphasis
1o be put on increasing cmployment opportunities than
on mechanization. !

The use of labour-intensive techniqques in construction
may be designed outright as o “make work™ measure for
amemployment relief. A recent example of such a policy
- he found i Tunist. Construction of the dams or
barrages which are part of an extensive irrigation system
m the valley of Medjerda was done hy means of “modern™

' Non-mechanized forms of power, such as animal power,
2nav of course he substituted {or human carriers.
See also the discussion on economic versus accounting costs
ava later section,
“Such a restraint would apply, for examiple, in rock drilling
perations,
Cnternational  Labour Organisation, Building, Civil Engi-
ering and Public Works Commitiee, Annual Repoit of the
e Smmu (Geneva, 19%9).

captal antensiv recimagnes. N the simce e, canam
stpplomentary canals wac bl waehy highly Lionr miren
sve tedhmiges e order o0 prosad <-nip|n_wnuu ton
workers whea fad lost then jobs as g resilt ol e Gl m

production m other sectans o the cconon ™

As s example of the wse of extreme Libom mienang
't\lllll(|l|(\ I CRSTRCCTTIG CONSLEIICHoNn on . RIgdrt o
nighe he mentioned the carmvimg out of w mimba ot ol
CNEIMCCTIG projects inider 1 v ast constraction pragranime
by the Govermmen of mamband China, FEatansne use was
made of seasonally unemploved tarm bibours many il
hons o trmers refeased from agrnicabial operanions
during the wimntar cod spring months o 1he buar ware
mobitized by the Government for l|| it parpose” Foallus
trate the scale of these operanions, 25 llion ciine teer of

carth was moved by 153 milhion workers, without the use

of any machmery, in the construction of the main g
non caval in North Kumgsu, which was himished in cighty
days,

Conversely, o ditferent situation may arise in some
mnder-developed countries where no such chronic libour
surplus prevailss insuch countries, a sudden massive in-
crease inthe demand for abour for Lurge-scale engineer
g projects of a few vears” duration would result, on the
contrary, ina major distarbance of the labour market.
Concern about this type of situation can be found in o
recent study of o large hvdro-power development i
Ghana"" In recommending a high degree of mechaniza

* Government of Tunisia, Lo Mo cn Valowr de L Vallée dy
la Med jerda (Tunis, 1956).

" Government of India, Central Water and Power Commis:
sion, Report on the Recont Revor Vidloy Projects i Clona, by
Kanwar Sain and K. L. Rao (New Delhi, 1959,

v nlia River Praject. op. cit, vol. 11, pages 280 and 281

Table 2. United States: Principal Elemens in Cost ot Typical
Heavy Enginecring Constriction Projects

(Percentage of total cost)

RECLAMATION PROALC LS

ITEM D, Dams,

Canaly  conarete cartl Rouds

Earthwork and
excavation ... ... 324 0.4 o5 19.2
Conerete work ... 437 38.9 AR | 16,6
Structares ......... 3K 7.0 39 23.6
Miscellancous ... .. 0.1 7 AR} 40.0"
Source: United States Deparunent of the Interor, Bnreane of

Reclamation, and Departinent of Commeree, Bureau

of Public Roads, The data lor reclamation projects

are “typical cost” dhstribntions while the data tor

roads are based on contractors’ expenditnres tor

{ederally snpported road construnction v 1953,

“ Excludes engineering, investigation costs and design
and inspection charges.

* Includes expenditures for road base and surfacing
materials other than concrele, amounting to 16,2 per
cent.
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ton in the wonstruction of this project the conmmission in
charge of the study idicated among other reasons which
motivated s decision the desivabnhiny of avoiding an un
dne destabilizing etlect upen the Labour market: dihient
tes wonld arise at the end of the constrinion pernod, m
tinding lternative cmplovment tor waorkees relcased Trom
the project.

From a conventional cost POt i vicw o acror which
1 some cses hins use of Libour micesiy e rechmigues iy
exeossive peripheral bibour costs, Such coses man be con
siderable, Consruction projects are trequenthy located
velively ramoes spaesely populated eeas dithoude o
aceessand devord even o mimmum Gchines, Fyon whon
Iaghlv mechamed  construcion tectinrgues e usd
which involve onlv o relanvel small Tabow fonc i
vison o transportaion, housing clementay
tes ol hife tor the Libour emploved s otten . dutionh
costlv: proposinon. i Libowr intensive projects the oy
pendiure am become very considerable, 1o the ot ol
atfectmg 1he cconmmie feasibiling of 1he project. s
examplec i Finkind, mechanization has been an mpeet
Lt Lactor m making possible, becinse of sndler Tibous
requurements, the carrving out ol o certain e ol
hvdrocleanc projecis i the remore nortlhiern port al
country coven with Libour requirements areathy redoced
by mechamzation, the cost of temporary housing and
Lacihities tor the construction Torce amounted 1o o mih
as per cent nl' l|1(' lul.ll Cont nI' one |H'1l1u'l.”

1o It .lllnl|lcl' ('\.III\])I\. one (II' iik' u;n\l(lt'l'.n!nm 1
the secommenditions made by the commission on e

Pnformanon presented v O Korvenhonhio,  Assistant
Director of the Bullding Department, Inatran Vonna Osabes
htio, Finlund, to . meeting of specialists on hivdro-power s
tions; sec footnote | 4.

Volta River project Tor the “lughest possible degree of
mechanization™, noted cartier, was the cast of providing
facithties tor workers inan area then relatively nin
habired, Bven for the more capitab iniensive abrernative
the cont o the temporan village needed 10 house the
Libour toree on the site of 1he Project was estinded a2
per cent ol the total costs ol 1he project,

Froovallvean mmporcan and somcrimes deasise factor n
selecoon or redhmignes s the e elemant, Ay con
strnction projects, particulavlye those e the area ol basie
tvestment enation schemes, power dams, rouds, and
others are prarcquisites 1o the devclopment ot agricul
rare and industy s More medhanized construcnon rech.
miques, by speedimz ap ithe completion of these projects,
arny thus vield benens whicl will more em balinee the
addiviond costs involved as well as other constederatians
Livouning less mechanized techimques. Aceleraed came
pletion ot sich basic progects wonld raise outpur and real
micome i other sectors of the economy, For cxaple, in
the case ol an rngation schome, the fasier the project s
completed the sooner the cconomy will benetin tram -
creased food supplics.

While mechanized techiigues will, as o rnte, Tead o a
shorter construciom peviod as compared o abour inten-
sive techmiques, so thar the time factor generally Tavonrs
the Tormerd there are also cases in which the e crse ny
be o A example of the Tater is found in certain
phoses of the Kost tood control project - hnde, under-
trhen i 195334 00 par of o hroader viver valley develop-
ment programmc. These pdises of the project were origi-
nalhv seheduled w he undertaben afier the principal dam
and other structures had been completed, However, a dis-
astrous Hood led the Tocat anthorities o advanee 1he con-
struction of some of the lood cntrol carthworks in the
Rostaren s it appeared unbikely that any machinery
could be spared Trom other prajects it the time, and there
was not suthaent time 1o consider procurement of the
necessay machinery from Tareign sources, the decision
was reached to carry oun iliese operations v Libour-imten.
sive techniques. Bven it machinery had heen available,
tme would have heen needed o prepare the necessary
supplementary roads on which 1o use this cquipment,'™
Practicatty na-machinery was used on these works: they
ware airmed aue by emploving o Lirge labour force re-
cranted from the area and from ather parts of Indi,

Fon this connexion i1y be noted that the irrigatian canal
system previoushv mentioned, m North Kiangsu, was completed
in eighty davs,

Vbdn Lowindd o Power and River Villey Derelopment
tCalcuna . Marcli and September 1955, It was helieved that
1he Kost project might serve as a model for future undertakings
of a sinnlar nature.

Construction Work at a Barrage,
Damndar Villey, India
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ANALYSES OF CONTS IN EARTH-MOVING OPERATIONS

Few data ave available on vartation in costs and cost com-
ponents under ditferent levels of mechanization, although
mquiries are being nndertaken i this field throush the
Iconomic Commission for Asia and the Far East, and the
I.conomic Commission for Lurope. For the present study,
conducted on a micro-cconomie level, an analvsis has been
made ol the available engineering and accounting data,
based upon industrial practice in some of the more deved-
oped countries, particularly i the United States. where
most ol the relevant material has been collected:' ' and an
ttempt made to identify certain factors which determine
costs. In the next section these factors are reappraised in
the hight of conditions prevailing in under-developed
countries to ascertatn, as mutch as possible in quantitative
terins, their effect upen the various elements of cost.

Vo addition, some data relating to European countries
Lave been obtained from papers submitted to a neeting of
cuperts to study prospects for reducing costs for bydro-power
wations and 1he effect of mechanization in that connexion,
convened by the Committee on Efectric Power of the Economic
Commission for Europe (ECE) in Geneva, November 1936,
I'he hetcrogeneity of the material submitted by Governments to
this meeting has precluded wider use of the data for the purpose
ot this study. A detailed questionnaire on cost of construction
has since heen circulated to Governments in the ECE region.

Workers at the Kosi Flood Control Project. Indii

1. as s hoped, adequate cost data on construction prop-
cats in under-devddoped countries become availuble at
some later date, the preliminary conchusions thus arrived
at in this study may be expected to be amplitied and re
fined. It is hoped, also. that this article will stimulate
lurther research and the gathering of relevant statistical
data in this held.

We examine st the eticets on costs of carth-moving, of
the increase in the extent of mechanization in the United
States. The period considered s 19231955, which s cov
ered by o study recently pubhished by the United States
Burcau of Public Roads. The data in table 3 show average
prices bid by contractors for excavation in road construc:
tion. These indicate the general trend of such prices since
1923, Tt can be seen from the table that there was a sharp
downward movement in bid prices from 1923 annl 1939,
at which time the average price was less than hall that
prevailing in the base year. Following the outbreak of hos-
tilities in 1941, prices rose rather ervatically; they continued
higher throughont the war and the immediate post-war
period; by 1948, the average bid price was nearly double
that in 1939, without. however, reaching the 1923 peak.
Since 1948 prices have fullen slightly, fluctuating arowd
level some 60 per cent above 1939 prices but still 20 per
cent below those of 1923,

39



Construction of the Bhakra Dam, India:
Heavy Cranes in Operation

In addition 1o the Bureau of Public Roads data, scat-
tered information is also available since 1931 for unit cost
of carthwork in reclamation projects. particularly earth
dams. These data show a decline in average unit prices
from the early 1930s until 1939, after which there was a
rise. Prices in the post-war period were. as in the case of
road excavation, at about twice the level obuining in the
immediate pre-war years,'”

In order 1o climinate from the data the effect of
general price changes in industry, the index of unit bid
prices in tahle 3 has been deflated hy the index of whole-
sake prices for industrial commoditics. It can reasonably be
assumed that in the pre-war period carth-moving opera-
tions were relatively muce labour-intensive than the “aver-
age industrial operation™ in the United States so that. ali
other things being equal, such a deflation may be expected
to provide a measure of the movement ol excavation unis
costs inrelation o costs in the rest of the industry. This
relative movement thus provides, in 1urn, 2 measure of the
cifect of mechanization in earth-moving which has taken
place. Tahle 3 indicates that, as compared to the inter-war
vears, carthwork costs in road construction have fallen in
the post-war period by some 50 per cent relative to the cost
ot other industrial goods, thus reflecting a corresponding
increase in productivity due to the accelerated mechaniza-
tion of this sector. If the comparison is made with the
immediate pre-war period, it is seen that the “deflated”
unit excavation costs fell hy 25 per cent; for the same
periodd the “deflated™ costs of carthwork in dam construc.
tion appear to have remained unchanged.

Another way of viewing the situation would be to con-

" United States Departinent of the Interior, Bureau of Recla-
mation, Reclamation Mannal. Speciatist Supplement No. 1 to
part 8 “Construction Cost Estimates” of volume X, Design and
Comstruction ( Denver ).

" The data in table 3 indicate that wholesale prices of indus-
trial commudities have doubled since the irimediate pre-war
vears. while, as noted above, unit costs of earthvoork in dam
construction also doubled in the same period.
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sider what woukd have happened to excavation costs had
there been no change in- productivity-—-that is, if the rel,
tive share of the kev fictors inreal costs, labonr and capr
Gl had not changed, so that costs had Tollowed directly
the rise in Lactor prices. .\ computation e by tlie
United Sttes Bureau of Pablic Roads reveals that such
costs would have tripled from 1923 10 the post war period,
mamly under the mthuence ol Fonefold mcrease m wage
rates' (chart 1 and table 4).

The preceding data suggest that boty in road construe
ton and construction ol dams, inereased mechuanization
hasc by raising productivity, offser the greater rise i the
price of labour relative to prices of other Lictors. particu-
larly that ol cquipment. .\ coniribiting Lactor in the

'* Some of the increase in wage rates resulted fron the use
ot a larger share of skilled Labour in the post-war period, owing
to more extensive use of equipment.

Tuble 3. United States: Indices of Unit Bid Prices tor Rouad
Excavation, hased on Correm amd Constant Prices
(1923 - t00)

Excaration
YILAR bid price

7 Bid prives
W Salesals price a/('/ﬁt!('(/
af industvial by wholcsale

l/u‘l' cubie )‘ma/) commaodities prices

(1 (2 (3
1928, ..., .. N 100 100
1924, ..., 9 4n 96
tws..... . 83 YR 83
1926......... 7 Yo 80
1927, ..., 74 H) 82
1928 ..., 72 N9 81
1929, ..., (1] SR 77
1930, ... . 04 %2 7R
193t 57 72 v
1932 .. i 68 36
1933, ....... 35 08 K]
t934. . ..., 62 7S 83
1935, ..., 55 74 74
1936, . ..., 55 76 72
1937......... 51 52 02
1938, .. ... 45 TS 38
t93v, ... 45 ] 38
1940, .. ... ... 45 S0 30
1941, ..., 51 NS 60
1942, ..., 79 9] 87
1943, 94 93 101
1944, .. 79 98 83
1945 .. ..., 77 90 80
1940, ... 74 105 70
1947, ... .. Kl 128 63
1948, ... ) 139 64
1949, ... .. ] 130 (£}
1950......... 70 140 50
1950, ... ... K3 133 54
1 R x5 152 56
1953, ... .. Kl 153 53
1954, ... ... .. 74 154 48
1955, ... ... 77 158 49

Source: United States Departinent of Commerce, Burcan of
Public Roads, and Statictical Abstract of the United
States (Washington, 1, C.).
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Lirger dechne meexcavation costs i road burldimg as conr:
ared 1o carth dam constenenon wonld appear 10 be the
Lot that i the tormer there was adehnite trend towards
Larger seale projects which appavemly resulted i ceon-
omies ol scade, Fhe effect of ecconomies of scale is discnssed
A somee Tength Tarer inthis section,

b order 1o appraise more nlly the nanre of the dechine
acost which ocenrered as a0 result of mechamzation, 1
would bave been necessary o analyse the behavioar ol the
mchvidhinal cost components under varous relative Tactor
prives i at various points of 1ime corresponding 1o dil-
Ferent levels ol mechanization. Unlortunately, the scarciy
ol sulliciently detailed data complicines the task. Estimates
have been made Tor the pre-war penod in the Unined
States for some components of cost; these, however, were
awgregated in oo broad categories 10 atlow tor aselul com-
parisons: on the other hand, while « number ol sample
stidies with adequate cost data exist for a lew countries
lor certain years in the post-war period, there is a lack of
comparable data for earlier periods.

Nevertheless, it is possible to derive from the available
material some interesting indications of the behaviour of
certain key clements of cost. Thus, a comparison of the
distribution of unit excavation costs in highway construc-
ton in the United States in 1923 and 1953 (the total ol
which, as was shown earlier, fell by 20 per cent during
this period) reveals a dechine in the share of labour costs
trom 45 per cent to 32 per cent. In view of the fourfold rise
m wage rates, this implies a sharp decline in man-hours
per unit of output. In fact, the fall in labour costs is respon-
wible for all of the decline in unit costs, The rise in the share
ol other cost elements primarily related to equipmemt'”
corresponds 10 a relatively stable level in absolute terms of
such expenditure, in current prices, and, if the price
changes of capital equipment are taken into account, o a
decline in expenditure in constant prices. This decline is,
however, much less than the fall in real labour costs (see
table 4). The decline in real expenditure on equipment
s been due 1o improvements in its quality and its rate of
milization, and o better repair and maintenance services
Al these factors are examined in detail below.

A further breakdown of costs related o equipment lor
the post-war period may be derived from cost studies hy
the United States Burcau of Public Roads, which provide
data on the composition of operating expense for equip-
ment on the job—excluding operating and maintenance
Labour, overhead and profit. According o these studies,
approximately 40 per cent of that expense on a typical job
s accounted for by interest and depreciation, another 40
per cent by repairs and maintenance, 15 per cent by fuel
andl Tubricants and 3 per cent hy miscellancous items.

As this study is concerned with real—as against formal
accounting—costs, the relevant factor i depreciation
charges is physical wear and tear of the equipment rather
than charges hased on conventional accounting deprecia-
ton rates, which are included in the cost schedules of the
studies just mentioned. Ditferences between “real™ and
accounting  depreciation  charges may arise on two

"~ The remaining costs are profits, overhead and material,
«uch as fuel and lubrication; supplies used in maintenance and
repair are included in capital costs.

Fable 4. United Stnes: Compostion of Umt Coste m Road
Facavation and Changes i Prices of Major Cong
poncnts, 1923 and 1953

1953

1923
111 M Contvpa Poconrage Goniy fror Poconhag
cordac yoard ol tanal cubac yard ot total
(osts:
Labour . ...... 2 43 12 32
Materials ... 2 5 5 2
Equipment,
overhead and
profit ... 4 30 M 56
T, 47 oo iN 1
Price indices:
Wiges. .o 1w 390
Construction cquipment 100 185

Source: United States Department of Comweree, Burcau
of Public Roads; price index for consiruction cqup.
ment based on private data.

grounds: first, the accounting write-otf may in numy cases
correspond more closely to the obsolescence of equipment
than o its actual physical depreciation.' Second, account
ing depreciation charges are gencrally caleulated on o

w1n fact, as a result of rapid development of improved
equipment the value of existing equipment items may in some
cases be written off at an accelerated rate. However, in view
of the highly competitive nature of contract construction,
particularly in the United States, such praciices do not appear
to be standard, as attempts at accelerated depreciation by uny
firm would result in a higher unit cost which would put it in
an unfavourable position vis-d-vis competitors in the industry
whaose costing is based upon normal depreciation.

Chart 1. Unired States: ndex of Uit Bid Prices in Excava-
tion for Highway Construction, 1923-1956
(1925-1929 1(H})
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Trend based on actual average hid prices
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straight time basis, regardless of the rate of utilization of
the equipment on the job or idle time between jobs. This
does not lead 10 any special difficulties in the United
States, where perlormunce rates are generally high and
where the existence of 4 backlog of major construction
projects provides for 4 wide range of employment oppor-
tunities lor the cquipment. As a result, equipment can be
moved to new jobs without much loss of time.2" Under
these tavourable conditions, the sccounting depreciation
charges given in the cost data mav be considered as reason-
ably representative of physical depreciation. This is not
necessarily the case in under-developed couniries.

As to the second major cacgory of costs related 0
cquipment, namely maintenince and repanrs, the nature
of the work performed requires even under the most
tavourable conditions that considerable atrention e paid
to proper maintenance and repuir. Thus, it has been found
in the United States that, in road censtruction, some 6 10
2N per cent of the working fime of excavation cquipment
18 spent in undergoing or awaiting major servicing and
reparr, and theretore increasing attention is being given to
measures aimed at reducing such delavs, With large fleers
ol ecquipment inoperation, manutactarers, dealers and the
comstruction hrms themselves tind it cconomical 1o main-
tain Lirge inventories of spare parts; in addition, special
servicing equipment has been designed for that purposc,
I cquipment is continually employed, becanse ol the
opportunities olfered by a large and sustained volume of
construction, as is the case in the United States and prob-
ably also in other industrially advanced countries, the
share of such expenses per wrt of output is relatively
small. Butata low rate of wilization the unit cost of main-
tning large inventories of spare parts and cmploving
special servicing equipment may become very high.

Another element in cost which is in Fact non recognized
as such—-uat least by the individual enterprise in indus-
trially advanced countries= but cannot be ignored in eval
uating the cost of more mechanized techniques in under-
developed areus, s the fact that the use of extensive and
often complex construction equipment presupposes the
existence of an adequate supply of skilled Labour to oper-
ate the cquipment, and of skilled repair personnel. In the
cconomically advanced countries, the supply of skilled
lubour is taken Tor granted by the enterprise s part of the
mdustrial environment. and for the individual enterprise
the cost aspect of the use of more skilled Libour is reflected
uniquely in the wage differential which has o be paid:
the cost of training such labonr need not be borne by the
mdustry and even less so by any one project, as may he
the case when wd hoe training is involved.

The considerations outlined in the preceding para.
rraphs could be summed up by saving that the existence
ol Favourable environmental Tacrors, which are often inde-
pendent of the conditions of the project irself, is an impor.
tant contributing factor in lowering costs and enhancing
productivity of the equipment used. The effect of these

“ There have been interesting developments in the organiza-
tion of the industry to facilitate this process, as, for example,
the growth of firms renting equipment. Another factor which
contributes tu the purely physical mobility of heavy equipment
is the evistence of a well developed road network.
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environmental factors, some of which may be designated
as “external economies™, has o be tiken into account in
any comparison of unit costs for a similar level of mech-
amization between industrialized and less industrialized
countries. That the problem of external economies is not
conlined 1o censtruction industries need hardly be siressed.

The next consideration is the effect of the so-called
“economies of scale™, that s, the effect npon unit costs of
the size of the project, which may be considered as another
“dimension™ in the cost structure, Recent studies suggest
that within certain limits there is tendency for unit costs
to decline with increasing size of projects, Fable 5 and
chart 2 show the unit cost of carthwork in fifteen dum
construction projects carricd out in Sweden Ietween 1950
andt 1950, recaleubated in 1956 prices in order to climinate
the etfect of price changes. It can be seen from the table
that within the size range of the projects covered in the
statistics there is o defimite downward trend of unit costs
i relation to size,

For the United Staes, table 6 and chart 3 present cost
it rekning to the construction of thirty-three dams bl
hetween 1946 and 1950, 1 an adjustment is made lor price
changes, the cost data (caleulared in 1940 prices) indicate
A somewhat more complex relationship. In the first zone
of relatively small-scale operations, up to about 300,000
cubic vards, there is a sharply declining trend in unit costs.
Fhis is Tollowed by a medium-scale range, from 300,000
cubic vards 1o tive million cubic vards, where unit costs
are relatively stable, In the third zone, corresponding to
large-scale jobs, over hive million cubic yards, there is once
more a fall in unit costs in relation to size.

A study was also conducted by the United States Bureau
ot Public Roads on costs of excavition Tor roud consteuc-

Table 5. Sweden: Size of Project and Unit Costs of Fanh-
work in the Consiruction of Hydro-Power Stations.
1950-1956

Excavation costs
percubic metre
al 1956 prices

{kronay)

Sirze u)
project
fthousand of
cubie metreny

PRO 1T O

Stornoffors 23125 1.0
HolleTorsen .. 23780 23
Grondtors 0 21610 3.3
Porsi . L8400 4.0
Killorsen .0 .. 1.681.5 1.0
Umbaospen o000, 14110 5.3
Stensele oo 1,017.0 4.0
Jarkvissle .o 5100 5.3
| 192.0 6.0
Mavarede ... 3833 75
Langbjorn ... . ... 336.0 7.0
Bergeforen ..o 0L A ] 1035
T 128.0 1.0
Harspranget ... .00, 105.0 8.0
Stugun ... 103.0 9.0

Svurce: T, Nilsson and G, Pira, "Construction Time and
Cost of HydroPower Stations in Sweden”, paper
presented to meeting of specialists sponsored by the
Conunittee on Eleairic Power of the Economic Com-
mission for Furope; see {ootnote 14.




I'able 6. United States: Size of Project and Unit Cost of
Earthwork in Reclamation Projects, 1946-1950)

Size of project

Cost per cubic yard,
(thousands of

ar 1940 prices

cubic yards) (dollars)

12531 .30
11,055 27
10,375 142
US43 L 44
9230 . .56
B833 .52
B746 ... 0.8
THI8 0.54
TASL 0147
6,735 143
5,776 . .39
3760 L .96
3,659 L 0.60
3079 o 043
2050 . 0143
I528 0.48
1988 ... 047
1820 ... 0.64
168l 0.82
1,578 oo .68
1485 .. 0.38
1336 ... 0.51
L2600 ..o 0.53
190 o 0.69
LI42 o 0.35
766 ... 1.09
518 0.29
48 0.40
15 .31
390 . 0.98

R e Z P 0.80
IBL .85
IR 1.16

Sowrce: United States Department of Interior, Bureau of
Reclamation, Reclamation Manual, volume X: De-
sign and Construction (Denver).

tion in recent years. An analysis of the data showed that
unit prices of slightly more than 60 per cent of the projects
were above the average.?' Unit prices of the remaining 40
per cent were below the average. This suggests that unit
prices tend to be higher for small-scale jobs. As was men-
tioned previously, there is some tendency in the post-war
period towards large-scale jobs, which make possible the
use of larger pieces of equipment, more economical to
operate on large runs. It is likely that the shift to larger
scale jobs in the post-war period is one of the factors in
the decline in real costs noted above; this means that the
mechanization and scale effects on costs are closely inter-
related.

One of the factors in economy of scale is that use of
more efficient large picces of equipment involves various
ancillary costs for certain overhead facilities which can be

21 Obtained by dividing the total cost of all projects by the
1otal volume of earth moved.

carried cconomically only on large jobs. For example, in
carth dam construction it may be necessary to construct
auxiliary access roads to bring the equipmert to the site.**

As was suggested above, higher levels of mechanization
appear to be closely associated with the effect of the scale
of any project on costs. This can be inferred from the data
quoted above which relate 10 post-war projects, where
rather advanced techniques could be expected to be used.
Unfortunately, no comparable data exist on cost behaviour
in the pre-war period when presumably lower Jevels of
mechanization prevailed.

REAPPRAISAL OF THE COST DATA tN THE LIGHY
OF CONDITIONS N UNDER-DEVELOPED COUNTRUES

In evaluating these cost data in the light of conditions in
under-developed countries, a first adjustment is necessary
in some cases to allow for discrepancies that may arise
between the market factor prices and the equilibrium
factor prices which correspond to the factor endowment nf
a given country. Under conditions approximating the
operation of a theoretically “free” market, such as mobility
of, and perfect competition among, the various factors,
the market prices of factors of production would be close
to their economic cost. The existence of significant fric
tions and other imperfections in the market which inter-
fere with the “frec” pricing mechanism (among other
things, certain government cconomic and social policics
and the existence of economic controls of explicit or im.
plicit nature) may lead to major discrepancies between the
market prices of factors and their economic equilibrium
prices,

The theoretical prerequisites of a “free” market are scl-
dom completely satisfied even in economically advanced

22 | fact, the need for such access roads and generally larger
manoeuvring space may be a major consideration preventing
use of large equipment on narrow or remote sites, as noted
above,

Chart 2. Sweden: Unit Costs of Earthwork in Relation 10

Size of Project in the Construction of Hydro-
Power Stations, 1950-1956

(In constant 1956 prices)

) 1 A A A R R o
& |
x !
Q100 x —_
2 o9 _1
T o -4
- x t
v T~ b -
bl
i o : .
n n
I T
: 4= ] 0 x - }1
4 x |
ot
X 'a
% 2.5 x
£ [
& 2 —-]
e - - - - s =3 % E
= ¥ 0§ % 1% : ° O T
< = g 2 A o 5 = s %
=z ¥ ¥ & 3 § % i CRE- T
- - & N & - = e - S
Y TN NN U RN RO R O By
Earthwork in cubie meties
Sosrce: Sce table 5.
43




cconomies, Thus, in the case of wages, restrictions intro-
duced by trade unions or kick of Libour mebility: may
result in wage levels above the “true” cquilibrium level, h
1s equally well known that the “equilibrium™ level of the
rate of terest s greatly affected by the credin policy of
the central monetary authorities.

In many under-developed countries which expericnee
severe disguised unemplovment or under-employvment,
prevaaling wages in industry are often above the cquilib
rium level corresponding to the demand and supply con-
ditions in the labour market: this may be true even in
cases where wages are at mere subsistence levels. As to the
price of capital, there may also be a considerable discrep-
ancy between the mterest rate on funds borrowed 1o
fnance the purchase of cquipment for 4 particular project
—purticulnr{y it it s a high priority project—and the
equilibrium interest rate which corresponds to the actual
demand and supply situation for capital funds.2* More-
over, in countries with exchange or import controls, the
bocal currency is generally overvalued in relation 1o the
equilibrium rate; the true economic cost of the imported
equipment at the fixed rate of exchange is thus under-
stated when the cost in foreign curreney is converted into
Jowal currency at the fixed rate of exchange.

“ In the case of capital equipment imported from abroad.
funds may uften bhe botrowed from international oranizations
at favourable rates. It might also be noted that whe' e construc.
tion is carried out by government agencies, the authorities often

either fail to impute interest charges to the cost of the projects
or make use of purely nominal rates,

For the reasons deseribed above, the use of unadjusted
market prices tor both Libour and capital in comparing
the cost of techniques of varving capital intensity may, in
a number of cases, overstate the true cconomic cost of
Labour and understate that of capital. This creates a cumu
lative bias in the Tactor cost ratio in favour of relatively
more capital-intensive technignes. It might be mentioned.
however, at this point that no satisfactory method of Guin-
titative adjustment has been developed so far, even though
the problem has reccived some attention in the literature !

In the cost schedules themselves, as has already been
noted, the major clements in cost relating 1o cquipment
are depreciation charges and repair and maintenance,
How are these clements likelv 1o be affected by conditions
prevailing in under-developed countries? With regard 1o
depreciation, it was noted earlier that at higher levels of
mechanization, low depreciation charges presuppose o
strong and continued demand for construction so as to
achieve the fullest possible utilization of equipment, un-.
less the project for which cquipment is to be obtained is
sufficiently large to claim hy itself its full economic life.
While the situation in this respect may vary from case o

2 Nee in this connexion the discussion on “accounting”
versus market prices in evaluation of investment Frrojects in
"The Devign of Development” by Professor Jan inbergen,
Netherlands Fconomic Institute. The problem is also discussed
in the “"Manual on Economic Development Projects”, submitted
to the seventh session of the Fconomic Commission for Latin
America, May 1937,

Chart 3, United States: Unit Cost of Farthwork in Relation to Size of Projects
in Rechamation Projects, 1946-1930

(In constant 1940 prices)
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Cosea 1ty be stated onthe basis of informuation on cir-
ot practices inounder deveioped countries that aherna
~ve emplovment for equipment is sekdom possible e the
Apiration of the projeet for which it has heen bough,
Ather for kack of emplovinent or eciase of physicat dith-
ulties of transportation. This resubts in excessive depre-
cration charges, as the fnl cost of the equipment has to be
weiten off agaiist asingle project hefore its actual phys.
cal depletion® These excessive depreciation charges are
only o accounting reflection of - poor - atilization of
cgipment,

This problem is under continaing study in India, where
comstruction projects, particukarly for river valley develop-
ment. account for a sabstantial share of ity over-all invest-
ment programme.*® Fven under these relatively favour-
able circumstances, many ditheulties are experienced in
providing economic wilization of equipment. Among the
Jithenlties encountered, transport of equipment from one
sie to another some distance away results in very high
costs and in some cases 1s not feasible in view ol the inade-
quaey of the roads and other facilities o handle such
wathe.

There is. finally, the problem of the rite of utihization
or performance of the equipment on the job. In conutries
with o loug industrial history, the necessary skills and
famiharity in handbing mechanical equipment exist as
part of the general industrial environment, a circumstance
leadting to high rates of performance of equipment. Such
o environment has still w develop in countries with
more recent industrial background, where conditions of
work are generatly unfavourable and wre retlected i in-
aequate: maintenanee, high frequency of breakdowns
aned poor organization of work with, as aresubiexeessive
loss o operating time and low rate of performance.””
nprovement of the quality and efficiency of maintenance
and repair serviees is particularly important. s regards
breahdowns and repairs, since in the majority of cases
spare parts must be imported, Keeping adequate inven-
tories on hand e reduce delays will abways be o costly
operation it the cost of maintaining such imventories is
hilly charged to any individual project, unless the Tater s
eveeptionally large. The same applies to the cost of train-
mg maintenanee, repair and operating personnel: as men-
noned eurhier, the expense of such training proves to be a
heavy burden if it has 1o be carried out on an ad Aoc hasis,

= 1t s likely, of course, that there will be some possitility
for use of the equipment after some period of idleness. In such
cases there is the additional cost of maintaining the equipment,
Juring the unproductive period, to prevent deterioration. It
should be noted that maintenance of equipment to prevent
rusting or other damage can be relatively costly.

* See, for example, the r:rurt of the Construction Plant
and Machinery Committee, Ministry of lIrrigation and Power
i New Delhi, 1954). Some of the findings and recommenda-
s of the Committee are discussed below. See also articles
appearing in Indian Journal of Power and River Valley De-
clopment.

“7 Examples of insufficient recognition of this problem on
‘pecific jobs may be found in industrially advanced countries
is well. See, for example, the comments of the Preparatory
. ommission for the Volta River Project (op. cit.. vol. I, page
’80) relating to such instances and the effects on the costs of
P TOJECES,

On the whole, it would appear that cost condinions re-
lited 10 higher levels of mechamzanon arec i under-
devcloped countnes, consistently ess Tavourable with re
spect 1o the Tactors considered above, including relanve
prices of facrors, rate of wmilizaion of equipment, repair
and maintenance, and avaitability of skilked fabour. 1o
put it ditferently, for the samc degree ol mechanization, it
is likely that such costs will consisiently and substantially
exceed those ohtaining in industrial countries. The higher
costs arising on equipment accountire kel o more than
otfsct the substuntial differences in wage rates berween the
two arcas, the more so—as lar as anit costs are concerned
as part of the wage rate ditferentials is absorbed by the
generally lower productivity of Tibour in under-developed
COuntries,

Few data are avaitable from under-developed countries
comparahle to the data presemed carlier in this article
which lend themselves o a quantitative analysis. Some
material which may shed light on these problems is con-
tained in the report of the Indian Construction Pl
and Muchinery Committee, referred 1o carlier, As re-
gards the cvrite-olf of equipment against a particular
job.  the  Committee  estimated that  in numerous
instances a realistic appraisal would lead 1o a substantial
increase in depreciation charges. which in the project
accounts were calculated on the hasis of a full life expect-
ancy, regardiess of the possibilities of re-use of the equip-
ment. In one case i was found that the increase would he
of the order of 60 per cent™®

As to the rate of utilization of equipment on the joh, the
report. contains duta on actual working time compared
with the maximum number of hours which were theo-
retically available, On the average, the actual working
tme on six projects analysed amounted o 52 per cent
of total available ime: on individual projeas, the per-
centage of actual operation time ranged trom 33 1o 58
per cent. It may be noted in this connexion that some-
what comparable data for the United States quoted carhier
indicated that loss due o major repairs and overhaul
vanged from 6 10 28 per cent of avaikible time. Among
the factors contributing o the poor rate of utilization
in India were difhicultics in obtaining spare parts—which
were mostly imported—inadequate training of operating
and maintenance personnel and failure in many cases o
provide complementary cquipment.

As an illustration of the way in which the varions cost
elements are likely to be affected, o tentative caleulation
is wiven, hased—for want of actual data—on hypothetical
estimates. As a starting point, the following range ol
distribution of cost elements, hased on United States
practice in road construction, was assumed (in percentages
of total unit cost) :

Per cemt

1. Cost on equipment account. ... 50-64)
Depreciation and interest ............... 20-2%
Repair and maintenance ... 20.25

OhEr o 10-15

7 Cost on labour account. .. ... ... 30-33
3. Overhead and miscellaneous expense. .. ... ... 10-20

Under “depreciation and interest”, charges for inter-
=~ 1bid., pages 120 and 127,
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est, customarily at a rate of 6 per cent in the United States,
would account lor approximately 25 per cont of this
item. For a typical under-developed country, one might
assume for the purpose of this caleulation and as an
order of magnitude, the “truc™ mterest rate to be double,
or perhaps as much as three times, that higore? The
effect. would be to raise carthwork costs on interest e
connt by aoout 5 per cent. or under the more nnfavour
able assumption, by as much s 10 per cent,*

With respect to depreciarion, it s dithieult to express -
in the form of a numerical adiustment coetheient of
general validity—the effear of the factors desenibed above,
In addition to these (particularly 1he rate of effective
utilization of the equipment and its performance on the
joh) there are also such elements as the physical liniia-
tions of the site and the ethicieney of over-all management
of the project, including the planning of successive operar-
tions. All of these Tactars are in turn nterrelated. it
is assumed. for illustrative purposes, taking into consider.-
tion the Indian experience mentioned above, that deprecia
tion charges against equipment on all but the very large
projects would be some two to three times the rate apphica-
ble in the United States,”" the effect would he to raise costs
by 15 to 40 per cent. For costs of repair and mantenance
one might assume—not unreasonably so—i twofold or
threefold increase, the effect of which would be to raise
total costs by some 20 10 50 per cent. The over-all elfect on
account of interest, depreciation and repair charges thus
might be to rase costs by 40 10 100 per cent.

With respect to labour costs, it might be assumed that
wage rates are one-third o onc-lourth of the level pre-
vailing in the United States. I an adjustment is made
for lower productivity (for example, one-hali of that
the United Stines at the same level of mechanization) it
can be seen that the savings in the labour cost itern would
offset only to a minor degree the higher costs related o
cquipment. A simple numerical example, in which for the
sake of simplicity total costs are assumed to consist only
of labour and equipment charges, illustrates this point,
The cost in dollars per cubic metre of carth moved would
he:

Fored Starer - Undev-dereloped
connty

Labour (333 percent)....... .25 A3
Equipment (66.7 per cem) ... 50 1.25"
Torar 73 140

" Adjusted both for lower wage rates (taken to he equal 10 30
per cent) and lower productivity of iabour (%0 per cent),
3

coeflicient of adjustment = 0 .6,

" Assumed 10 be frum 100 to 200 per cent above the United
States figure, or some 150 per cent on the average.

" This figure can be considered a realistic figure for earth.
moving in dam construction,

* See the discussion at 1he beginning of this section. The
cost estimates reviewed by the Indian Committee had interest
rates ranging from 4% to 6 per cent,

“ In earthwork on dams item 3 would account for a lugher
share of total costs b.rause of expenditure on access roads,
labour camps, and similar extras; items 1 and 2 would be
correspondingly lower,
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The ¢ffect of the lower wage rates is to reduce the in

2505 10

. < or some 15 per cent,
].4“ h) K>

In the above discussion an attempt was made o evalu
ate the level and stricture of costs oi earthanoving in
under-developed as compared with industrial countries,
starting trom the data derved from the industry in the
latter countries. Btowas pointed owr that m the United
States the progress of mechanization over the past thirt
vears hus resulted i o dechne inthe real cost ol this op
cration. Regardless of the ditferences in the wbsolute level
of costs in the two arcas, the question nught now be raised
as to what effect similar progress ;e mechanizaton miglt
have had on real cost of canth-moving in g typical under-
developed conntry. To answer this question would re
quire a comparison of cost data over time and one need
hardly be surprised that the refevant information is lack
mg i countries where there 1s ascarcity even of current
data. Some qualitative wicrence might, however, be
draven from the carlier discussion concerning the trends
m costs in the United States. As indicated, the relative
stabihity of costs over a period, i the Tace of a steep rise in
the price of kibour in that country. has resulted largely,
aside from improvement i the design of equipment
(by introduction of labour-saving devices, for example),
from better utilization ot cquipinent and improved
maintenance and repair services. As far as the Latter
clements are concerned, it was seen above that the inade
quacy of external cconomies - which is one of the charac.
teristic features of the operation of industry in under-
developed countries—was likely to exct a strongly in-
hibiting effect. Taking also into account the great dis-
crepancy i the absolute levels of Libour cost, one might
therelore assume that i i unlikely that an increase
mmechanization would have produced a cost reducing
cffect of the same magnitude, if any reduction at all,
Additional rescarch would, however, be necessary be-
tore any definite statement could be made in this respect.

A dew words might be added at this point coneerning
the current trends in the design of cquipment, primarily
i he United States, which reflect the response ot equip-
ment manufacturers o the changing reguirements ot
the construction industry. The major development in
equipment design has been the trend wwards larger,
higher-powered machinery of greater productive capacity.
This trend has been facilitated by changes in road design
n the direction of super-highwayvs of greater width and
lower gradients, which involve considerably larger vol-
umes of earth-moving per mile of road. In the United
States this trend has received additional momentum over
the past few years as a result of a tear-year highway
building programme involving a1 total expenditure of
some $100 billion.

These developments, which favour 4 trend towards
more specialized earth-moving machinery on large-scale

Crease in it cost by

"t Two factors have to be taken into account in this regard:
hrst, the difficuity in providing re-employment of equipment
resulis in larger total depreciation allowances chargc:} against
a given project; second, for the same total depreciation charge
the lower rate of technical efficiency on the job results in higber
unit costs,




Road Building with Mechanized Equipment in Jungle Area of Guatemalu

siojects, have been accompanied by efforts ar increasing
t Hesibility of equipment for use on smaller jobs. Eguip
ment manufacturers have introduced o an increasing
Joared the use of varous attachments o achicve o higher
Gegree ol tlexibiliny in performing certain operations.
Thus, o large number of attachments, designed for use o>
ttaors, enable them o perform many operiaons on
the construction job and to replace smaller specialized
cquipment. Various improvements are being continuously
wrroduced in an effort to simplify operations and reduce
operator fatigue, thus increasing labour performance.
Similar developments have occurred in the design aud
manufacture of special equipment used in maintenance
.l repair. The huge fleets of equipment used on large-
«ile construction projects are serviced by specially de-
vaned mobile repair shops and such specialized servicing
cquipment as lubricating and greasing trucks, all de-
wvoned with a view o minimizing the loss of operation
tne for the cquipment on the site.® Tt will be noted in
' s connexion that these improvements in design, which
wplify considerably the operator’s tasks, necessitate at

* A new development in this field, the full impact cf which
I . it vet heen fully realized, is the design of earth-moving
chinery with replaceable parts; when in need of repiir. a
[t can be removed on the site and replaced by a new un‘t
hout removing the machinery itself from the job. This
¢ “ices to a minimum the loss of time on breakdowns.

the same time the settiag up of a comples repair orga
zaneon,

It appears thar evolution of 1he design of construction
machinery in economically advanced countries reflects
the general trend of cquipment design indusiry
+ whole as well as the particular requiremems of the
“product”. It is not intended o enter into 2 daailed en
gineering evaluation of these rrends. which would Ix
beyond the scope of the present article. However, few
words might he said on this subject from the poim ol
view of the technical conditions prevailing in under-
developed countries, as reflected in the cost analysis above,
Thus, it would appear thar, because of the factors of
skills, servicing and flexibility in use, employment of
highly powered specialized equipment would not be in-
dicatedd on any hut the very large projects, where specal
considerations might favour their use, Similarly, since the
cost of unskilled labour is relatively Tow, and repair and
maintenance prohiems are acute, there would appear to
be less justification for introducing improvements an
¢:juipment which have been primarily designed to mast
mize lubour performance at the cost of greeter mechane
cal complexity, On the other hand, under-developed
countrics may profit from the tendency towards 1he deved
opment of more flexible cquipment: at the same time
serious effort might be made to study the design of cquip-
ment so as 1o simplify repair and maintenance problems,
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CONCLUSIONS

The preceding discussion paints towards certain con-
clusions. The cost analysis of excavation operations sug-
gests that in under-developed countries use af highly
mechanized techniques is likely to result in unit costs
af operation which are substantially higher than in the
more advanced countries Tor similar levels of mechani-
zation. The inajor factors in the higher cost appear to he
such elements as poor rate of wilization of equipment
both over us lifetime and on the job: nadequate main-
temance, resulting in frequent breakdowns and costly
repairs; scarcity of skilled Libour Tor operation and re-
pairs, and inadequate general facilities such s supph of
parts. The lower Libour costs arising from the gencrally
low wage rates provide only a partial offset to the higher
cost on cquipment account. \s was noted. the Lictors
responsible for higher costs are related 1o a kirge estent
to the more general problem of external cconomics in
under-developed countries.

It might be pointed out that the conclusions reached
n this study as to the relative cost of mechanized operit-
tions in under-developed versus developed countries are
basically ditferent from the « priort inference that Labour-
intensive techniques are more appropriate lor under-
developed  countries, on  theoretical grounds  that
the minimum cost combination of factors would favour
such techniques in countries where labour is cheap in
relation ta capirl. As can be seen from the analysis, the
unfavourable cost situation in under-developed countries
1s only to a relatively minor degree related to the difference
i factor prices: it appears 10 reflect to 2 much more sig-
ihcant extent the ditferences in productivity ol the factors
employed. The ditferences in productivity are in turn
caused by clements which are largely dependent on the
entire “cdimate” in which the industrial aperations in the
under-developed countries take place.

The results o the analysis indicate, first, that external
cconomies are, at least in the particular mdustry under
consideration but probably also in muny other industrics,
a key factor in determining the economic level of mech-
anization.* Second, it would appear that in many in-
stances the problem of the level of mechanization involves

“* This is an additional reason why international comparisons
of such aggregative concepts as tapital-output ratios in par-
ticular industries are of questionable significance. The perform.
ance of capital in an individual industry, as indicated by the
ratio, fails to take into account the supporting effect of the
nvestment in economic and social overhead some of which s
reflected in the existence of external economies referred to above,
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not so much a choice between alternative techniques
greater or lesser capital intensity as the propet selectic
of the “cpital” itself; in other words, the problem
capital inteusity raises qualitative as much as quantit
tive uestions.

The cost analysis presented above would tend to ind
cate that better results would he achieved with cquij
ment adapted to rugged conditions ol operation i unde
developed countries, in particular scarcity of skills wn
absence of facilities which are part of the normal indu:
trial cnvironment i advanced counntries. Conelitions «
operation in the under-developed countries eall for simpls
sturdy and flexible equipment by means of which @ bette
rate of utilization can be achieved and problems of repai
and maintenance considerably simplified #* Fhe desig
and adaptation of equipment rise « number of techne
logical problems which are outside the scope of this article
it might he suggested, however, that governments, i
colfaboration with technological institutes, contriactor
and eqaipment producers, take a continuous interest 1
the study of these problems. Their importance from th
point of view ol efhicient utilization of scarce capital re
sources need hardly be stressed .t this point. There is
in this connexion, also need for developing in nder-e
veloped countries a betier awareness of the importanc
of proper attention to repair and maintenance of equip:
ment, neglect of which represents another mior sourec
of waste of capital resources,

Finally, there appears o be urgent need for accurate
and comprehensive cost records in construction projects
now under wav or planned, in order to furnish rehable
data for the purpose of providing a statistical basis for
turther rescarch along the suggested lines, b may e ay
sumed  that i many justances where minimim  cost
cousiderations of i conventional nature hive been a de.
cisive factor in determining the choice of techniques,
better understanding of the factors underlyving the real
cost situation would have perhaps led to different con-
dusions.

! These condlusions substantially agree with the results of .
study made by the Indian Government Committee referred to
abuve in connexion with the planning of construction in river
valley projects. On the basis of its study of experience in the
tield, the Committee has made various recommendations, sone
toncerned with proper choice of equipment. It recommended
in particular that an effort be made to concentrate on the use
of a limited number of standard pieces of equipment, which
should offer a high degree of Aexibility of operation. This
would simplify the problem of training operating personnel
and also ease the maintenance and repair situation in regard
t Spare parts inventories and training of repair personnel.
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Hire-Purchase Loans for the
Mechanization of Small lndustry

Fins ARTICLE DEscriBEs a technique for financing indus-
irialization which has recently hecn applied by the Goy-
crnmient of an under-developed country, the Union ol
Burma, with the aid of the United Nations Technical
Assistance Administration, While the use of the techmque
i sl at a relatively carly stage and, therefore, onay
himited appraisal of its resnlts can now he made, the ex

perienee deserves o be more widely known and studicd
in other countries. The circumstances that led Burma o
try this technique are equally characteristic of many other
areas. In Burma, indusiry consists predominantly of small-
wale, privately-owned establishments, and the Govern
ment allows a large place in its development policies to
measures for the promotion of such industries. Private
financial resources are limited by the low level of savings,
and commercial hanks are reluctant to venture whatever
funds may be available on long-term investments, The
Government attempted o develop industry by various
means, which included setting up State enterprises, par-

K. SELPANEK 75 an I mericon engineer who has con-
tributed, for most of the past ten yeaws, to progranmmes
undertaken by the United Nations Relief and Rehobili-
tation Administration and the United Nations Tech-
nical Assistance Admimistration, in Asia and the Far
Fast. Mr. Stepanek’s article is based on his experience as
United Nations industrial cngineer in Burma from
1955 to 1957, and on that of Mr. V. G. Velkoborsky, an
American expert who served in Burma as United
Nations production engincer during the same period.

BY JOSEPH E. STEPANEK

Hcipating in joint venture corporiations and granting loans
to private entreprencurs and corporations. Certain dit-
ficulties in implementing these schemes led to-expen
menting with a new methad, the granting of hire-purchase
foans. The main feature of this system is that the lending
agency does not grant cash loans, hut, JHirer mvestgating
cach application, places an order for the machinery re-
quested by the entreprenenr.and pays the supplier through
an authorized hank. The hire-purchaser receives the
machinery but does not hecome its fegal owner nntil he
has paid the final mstalmen of his debt.

This method presents appreciable advantages. b frees
the goverinment from assuming the obhgations and risks of
industrial management involved by State ownership of, or
participation in, industrial enterprises. Tt guarantees the
foan by providing for repossession of the cqnipment b
the government in case ol failure by the entreprencur o
meet payments. b permits a certain degree of contol
and orientation of domestic investment—the allocation of
hire-purchase equipment can be so dirccted as to tavour
certain industry groups, specific sizes of establishments
and particular geographical arcas. I induces mohilization
of domestic capital for expenses connected with the i
stallation and operation of the machinery and permits
better use of foreign exchange reserves. It simplifics the
task of government agencies whose responsibility is mainly
to review plans made by the entreprencur himself, thus
reducing the staff needed for administrative work; on the
other hand, it may be used as @ convenient means of pro
viding training of managers and specialized technical ser-
vices to industry.
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THE HIRF-PURCHASE PLAN OF THE
GOVERNMENT OF BURMA
Organization and regulations

Before the hire-parchase plan was introdocad m Burim..
three rypes of government cash loans were available 1o
privare industry. One of them provided o evile Cotlags
mdustries Toans Timited 10 150 Kkyats! per loom, repayable
nosixteen months:™ the amouant ws nadequare and wos
often used for non-productive purposes, which made v
pavment dithealt, Another provided o various simuall
mdustries loans of 4 masimum of 4000 Kvatscalso repan
Able i sixieen months, against a security ol one-and one
half times the amount of 1the Toan m - immovable prop
ety The Toan period proved 1o he oo short for mam
borrowers, and the amount adequate for the purchase of
production cquipment and tools. Most of 1he Toans were
used tor replemshing operating capital, and amounied, on
the average, to about 2000 Kvars, There was linle super
vision of the loans and considerable arrears in repayinent
were accumulited. The third tvpe of ash loan had no
staratory Iimic on-the amount. bowas repavable within
hve 10 seven years and bore 6 per cent imerest.’ Flie
largest Toan gramed under this scheme did not eeeed
one nillion kvats and the average was of abour 150,000
kvats.

In 1955, the Government introduced the hirc-purchase
loan project for Anancing mechanization of small in-
dustry. Inorder o administer it an Industrial Loans Board
was established under the Industrial Bevelopment Cor
poration. The Board, ander the chairmanship of the
Dircctor of Industries, is comprised of FCPresentatives
trom the Ministry of Industry, the Tndusirial Develop
ment Corporation and the Council of Burma Fndunstrics
(a private association), and an exceutive secretary, the
Chiel of the Industrial Loans Othee. It is authorized o
approve hirepurchase applications up to HO000 Kyars 1o
dny one company. Loanapplications above that sum. up
to s limit of one million kyars, are referred to the Board
of Dircctors of the Industrial Development Corporation
for tinal approval,

The hire-purchase plan operates under the following
regulations:

L “The title to all machinery purchased under the plin

is held by the Govermment of the Union of Burma

until the machinery is fully paid for by the hire-
purchaser.

2. Equipment is paid for in semi-annual instalments,

including simple imterent at 6 per cent per annum, over

a period derermined by mutual agreement between

the hire-purchaser and the Industrial Loans Board. The

hrst instalment is due twelve 1o cighteen months after
receipt of the equipment.

' One kyat equats $0.21 at the official rate of exchange.

* Weavers Luans Act, 1930,

7 State Aild 10 Industries Act, 1910, There is no record of ay
loan being granted before 1917, The above-mentioned mayi.
mum iamount of loan and amount of security were introduced
in 1952; previously, they were 2,000 and 1.000 kyats respec-
tively,

" Industrial Devetopment Corporation Act, 1952,
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3 The hire-purchase Toan covers the cid. value of
the imported cquipment. and the cost in foreign cur-
rency of technical wid, il any is required.

1AM hire-purchase machinery is procured ander the
tollowing conditions: (1) Machinery cannor be mor-
ganed or dent, Sale or use inany manner Contrary to
the origimal contract requires permission of the Tnds
rial Loans Board, (b) Machinery is 1o e maintained
i good condivion. () N muachinery must be insured
aned premiums paid by the hire-purchiser. (dy The
Indusirial Foans Board reserves the right 1o 1ake o
session of the machinery withour compensation i the
hive prrchaser fails o meer the rerms of the contrat,
(<) Fhe Tire-purchaser mav retarn the machinery
the dndustrial Boans Board acany time i it s in good
condition, but in that case forteirs all paviments alveads
made. (1) FPhe hire purchaser bears all costs pavable
- kvats dor customs duties, Linding charges, 1rans
portation trom port of entry 1o plant site, and local e
penses for foreign technical aid, (g) The hire-pur
chaser provides land, buitding operating capital and
installs the machinery at his expense.,

3 The hire-purchaser may choose, ubject to mutnal
agreement wath the Induastrial Loans Board, the tvpe and
source of the machinery reguired.

0. For the period between placing the order for the
cquipment and installing it in the plant, the hire pur-
chaseris required, in the case of Toans under 100,000
kvats, to pledge up 1o 30 per cent of the caf, value of
the imported machinery s o guaraniee that he will
tahe delivery of w0 after ity arrival in Rangoon, in the
torm of one or more of the following sceurities: (a)
general bank guararee: (b cash or any other liquid
assety (¢} any immovable properiv: (d) general pledge
by third party (relative or associate, for example)
who can provide any of the aforementioned securities.
1n the case of Toans above 100,000 kyats, the applicant is
requested to deposit cash up to 25 per cent of the et
value of the order. This pledge is no longer binding
once the machinery is installed and placed in operation,
7. Fhe hire-purchaser is required to set up and maintain
an accounting system and to submit periodic reports,
including saini-annual profic and loss statements and
an annual balance sheet.

The loan application form requests information, among
other things, on type, value and desired country of manu-
Facture of the machinery, value of forcign technical ser-
vices applied for, proposed period of payment, estimate
of employment, production and raw material require-
ments attendant upon the installation of the new ma-
chinery compared with current data, o forecast of sales,
protits and depreciation allowances, and an estimate of
the costs involved by the new investment (land, buildings,
machinery, services, forcign technical serviees and work.
ing capital) and of the proposed hiancing (hire-purchasc,
other Toans, own capital).

Each application is screened by an official of the loans
office.” If preliminary approval is given, a thorough in
vestigation is made, including a cheek of bank references

" This was done with the assistance of an engineer from the
United Nations Technicat Assistance Aduinistration,




and g visit to the applicant’s plant, and o personal imer
view is arranged, cither in Rangoon or in the districts. A
tormal report is then made by the loans office to the Indus-
tial Loans Boad. 11 the repon s favourable, a furiher
review of the application s made by the Board which
mcludes, if necessary,  further interviews with - the
apphicant,

The following criteria are ised inseratinizing the mndi-
vidual applications: (1) cconomic soundness of the pro-
jects (2) himancial position of the applicant, including
wvidence that funds are available for the necessary kind,
buildings, and operating capitals (3) proved managerial
Jbility on the part of the applicant; (4) integrity and re-
liabifity of the applicants (3) savings in forewn currency
through elimination or reduaion of imports; () avanla-
hility of raw materials (the import of raw materials 1s not
mled out but is scrutinized caretully); (7) avanlability
ol technical knowledge of the process involved.

A liberal interpretation is usually given to “machinery™,
and allowance may be made, for example, for a two-year
supply of spare parts. The foreign currency costs of a
techmician to supervise the installation and to train work-
men may also be included. The technician is often pro-
vided hy the supplicr as partof the contract. Hirc-purchase
loans are usually granted for procurement of the simpler
iype of equipment, which is both relatively inexpensive
and readily marketable, if repossessed. A request for spe-
cal-duty equipment which would losc its value when re-
moved from a given plant is subject to a more carctul
investigation. Convenicnce in repossession is. however, not
2 basic eriterion. Greater weight is attached to the ability of
(he enterprise to make efficient use of the new machinery
and make repayments on schedule.

After the Industrial Loans Board or the Industrial
Development Corporation has given its approval, the
joans office takes responsibility for requesting the foreign
exchange authonization. The final offer from the supplier
is reviewed to make sure that the detailed specibications
and drawings meet the approval of the loans ofhce engi-
neer, The hire-purchase contract is then signed and the
order is placed. On arrival of the cquipment, the hire
purchaser is informed and given possession of it

Implementation and operation

Fhe first announcement and invitation to apply for
hire-purchase of machinery was made on 21 September
1955 by press releases and advertisements.” By 30 Novem-
her of that year, the closing date for receipt of applications,
589 entrepreneurs had applied for hire-purchase loans
amounting to 92.5 million kyats. After screening and
interviewing, the Industrial Loans Board approved 221
applications. By early 1957, 28 firms had withdrawn
their applications, leaving 170 approved louns of under
100,000 kyats, amounting to 7.1 million kyats, and 23

“ Many import companies publicized the announcement and
offered free technical advice in anticipation of selling equip-
ment,

7 The average size of loans applied for was 137,000 kyats,
and that of loans approved, 71,000 kyats. The accompanying
table shows the distribution by industries of loans applied for
and granted.

approved Toans of over 100000 Kvans amounting to b
milthon kvars o total of 193 Toans amounting 1o 157
million kyats. Fhe average size of loans ander J00000
Kyvats was 42,000 and of those aver 100000 Kyars, 2370007
The amount of matching domestic capial i Land, bk
ings and working capital pledgad Tor mstallaten and
operation cf the machinery approximated 15 amlhon kvais,
thirs exceeding the 1otal of the foans themsclves. By carly
1957, 132 foragn exchange permits had been s,
94 contracts signed and corresponding orders placed with
cquipment mannfactarers, and machinery for 9 ener
prises actually received in Burma. The number of orders
placed with suppliers and the quantity of equipment
received, installed and put ino operation has substantialiy
increased since that time, but the figures were not avail
able at the 1ime of wrting, According to estimates sub
mitted by the borrowers, the annual production i the
193 enterprises referred to above is expeated to increase,
when the machinery is in operation, from the present
value of 19 million kyats to 5% million: the total Tabour
force emploved full time in these enterprises will rise
from approximately 3000 10 5000, An additional 3,500
horsepower of installed electric power will be requirced.

A second loan period started on 15 August 1956. By
carly 1957, 923 applications had been received for a total
of 735 million kyats. Of this toral, 825 applications werc
for loans under 100,000 kyats, amounting to a total of
388 million kyats, and 98 for loans under 100000 kyats,
amounting to 3.7 million kyats® The loans were to be
matched by an estimated total of 88 milhion kyas in
domestic capital. The screening of these applications is
under way and both the number of approvals and the
amount of loans are expected o be higher than in the
previous period.

The financing of the hire-purchase programme and
the proper choice of equipment are limited by scarcity of
foreign exchange. The Industrial Loans Board s at
present limited to two financing sources -Japanese rep:
arations and revenue from Burma's exports of rice undar
barter agreements with nine European countrics. The type
and source of the equipment requested by applicants are
therefore not always accessible, and applicants have
sometimes been asked to aceept machinery from supplicrs
who were not their first preference. Some difheulties are
likely to arise when the equipment doces not correspond
to the engincering standards and designs of the existing
machinery. Further difficulties may be expected i con
nexion with servicing and supply ol spare parts.

The type of equipment requested under the plim varied
from a small drilling machine for a repair shop to com-
plex and costly machinery for manufacturing pharma-
ceutical products. In the first loan period, the Industrial
Loans Board generally approved—other conditions being
satistied—requests for standard equipment for small con-
sumer goods and service industrics and, with a few excep-
tions, rejected applications for spectal-duty cquipment,

< The average size of the loans applied for in the second
period declined from 157,000 to 80,000 kyats: this was largely
due to the Government's policy of giving preference to the
smaller enterprises, particularly to those located in the districts,
and therefore to the smaller foan applications.
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GOVERNMENT OF THE UNION OF BURMA, HIRE-PURCHASE STATISTICS

3

1935/%6 1956/57
INDUSTRY

Number of Nmber aof Loam Loan, Number of Loan,

applicarian: approtal. applecd for® approved: applications — applied 1.

Food processing:

Flour mills ...... . . .. 3 | ] 550 ] 1,000
Dairy products .00 3 | 33 21 | 3
Canmamg ... .0 | 66
Rice mills ... . o 33 9 36 11 X0 4
Bakery products 0 T 4 130 174 4 H4
Swgar o0 . | ] - 3 th
Macarom, noodles S 3 | 67 11 - —

Liquor ... ... | - 128 -

L B 20 - Hw - b N7
Aeraved water .. | | 400 100 2 12

Tobucco muanufacture:

Cigarettes ..o 3 | 7 27
Cheroots and cigars .. .. | - 240 —
Textiles:
Cotton spinning ... ..... .. 6 2 186 63
Cotton weaving ....... .. ... 53 3 115 3N
Silk weaving ............ ... 11 s N30 16
Jwte weaving ... 1 - 130 -
Hosicry knitting ........ ... 12 — B —
Lace knitting ...... ..... . .. 9 4 ol 19
Cordage, rope and twine. . .. .. 3 2 9 113
Textile finishing ... ... ... 2 - 7 -
Blankets (cotton) ........... 1! 10 3 162
Blankets (worsted) ... ..., - — - -
Towels .......... ... ... 12 ) 166 LT
Surgical cotton ... ... ... 2 - 230 -
Clothing ........... ... ... 3 — ]
lLabel making ...... ... ... - - - —
Wearing apparei:
Shppers ....... ... - — -
Shoos, leather ... ... 2 — ]
Umbrellas ........ . ... .. 1 | 93 33
Miscellaneows ... ... . - - -
Wood product;:
Sawmills .. ... ... 0 - 40 —
Miscellancous wood products. . 12 - 20 -
Furniture:
Furniture and fixtores .. ... 3 - %30 —
Paper and pulp:
Pulp, paper and paper products 1 — 10 -
Papee boards .0 4 - o —

Primting and publishing:
Printing, lithographing and

publishing ......... ... .. 4l - 78 —
Book binding and related

acnvities ... L 5 ! 47 48
Type casting ... ... ... .. 3 | 146 111

Leather product::
Tanning and nuishing leather. 3 - 190 —




GOVERNMENT OF THE UNION OF BURMA, HIRE-PURCHASE STATISTICS (continued)

1955/96 1956/5~
INDUSTRY
Number of Number of Loan, Loans Number of Loan
applications approval applied for* approrved applications applied 1"
Labber products:
Rubber products, except
prifin rubber oL 9 2 380 135 8 145
Rublxr crepe sole oo - 2 140
( rersical and chemuedl products:
Vegetable and aninal oils and
BIUS e 52 4 140) M O =
SOMT e 3 - 452 — 7 %3
Pharmaccuticals oo 1 — 3060 — 2 33
Paints and varnishes oo i I N0 325 3 uy
Plostios and bakelites .00 v 2 113 36 14 100
N metallic products:
Glass and glass products oo 3 2 v7s 87 3 287
Pottery, chinaware ... 6 — 673 - | 130
Bricks and ules oot ] - 218 — 4 108
Cut stones and stone prodducts. 3 - ]} — | 43
Non-metatlic wineral products
(pencils, ink) oo 3 — 3a - 3 83
Dasic metal mmdustries:
Bolts and nuts ... . 2 - Jo4 - 7 80
Metal products:
Lead prpe and sheets,
alminium oo | i 200 93 11 30%
Hollow-ware other than
Auminium ..o e 7 b 77 67 13 %3
Fland tools and general
hardware ............. L. n 3 162 30 4 n
Foundry and forge prodiwts. .. 2 - L2} — 1 23
Miscellaneous (wire fence,
CUC) e | - 40 - 3 33
Viunufacture and repair of
machinery:
Workshop equipment ... ... .. 23 13 78 76 §7 42
Flectrical equipment ... ... - - - - 7 7
Transport equipment:
\anufactire and repair:
Shipbuilding ............. 1 - 2,200 - - —
Boat building ............. 1 1 960 530 - -
Dicsel motors for river boats 87 70 3 27 72 60
Bieyeles oo o 2 1 3% 100 40
Vlunufacture and assembly:
Motor vehicles .o 12 3 1%6 63 2 H
Viscelluncous manafacturing
industries:
Photographic and optical
poods Lo 10 - 127 — H 83
Jowellery oo 1 - 10 - 1 3
Musical instraments ... ... 1 - W0 - 1 166
Lamndiy cquipment ... 2 - 261 — - -
Amsemient park cquipment. . 1 - 300 - - -
TOVS e - - - - ? 98
Matches oo - - - - ! 23
Maseellncous .. 2 — 532 - - -
Pt 338 193 157 A v23 80

" Average amount in thousands of kyats.
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machines for capical goods industrics and for industries
given a relatively low priority in the national cconomy’,
It will be noted. however, that the decisions of approval
or rejection—which appear in the accompany ing table—
were motivated by o number of considerions mvolving
a combination of the criteria: mentioned ahove : thus, they
do not necessarily reflee priorities given to one or another
industry.,

The following examples are given 1o allusirate 1he
operation of the hire-purchase svstenn,

As the Government attaches 4 particulir importance to
the development of the domestic testile ndustry, rejection
of applications in this ficld generally refleas doubts as to
the managerial ability or Hinancial situation of the apph-
cants. In the case of hosiery Knitting, however, the Indus-
trial Loans Board estimated tha the existing industry
was sufficiently equipped to meet demand, so that ail
applications were rejected. Simikurly, an application for
mechanization of a cigar factory was rejected on the
ground that the hand-made cigar industry was well estab-
lished and sufficiently equipped w supply both the domes-
tuc and export markets. On the other hand, in the case
of an umbrella factory, it was considered that production
of this article was not keeping up with demand. with the
result that increased imports were becoming necessary;
a hire-purchase loan was granted for the full amount
requested.

Twenty applications were received for ice plant cquip-
ment. Although this industry i highly profitable, the
Government decided that a higher prionty was descrved
by other industries producing goods to replace iImports;
rejection of applications was also motivated by the con-
sideration that ice would be used for consumption rather
than preservation purposes. Applicaticns for manufactur-
ing soap of medium quality were rejected, although this
product was imported. In this case, the decision ws made
on grounds that rather than to encourage creation of small
plants in an industry where smullscale production is not
economic, establishment of . large factory as o joint ven-
ture with forcign participation should be favoured.

Anapplication by a Rangoon boaryard for cquipment 1o
construct cargo boats was rejected as the Government
wished to study an integrated plan tor u naticnal ship-
building industry before considering individual projects.
On the other hand, the Board approved anapplication for
purchasing small boats for pearl shell tishing as a join
venture with a Japanese company. Construction in upper
Burma of small teakwoud river boats eqquipped with im-
ported marine diesels was also considered u project of
high priority: owt of 87 applications by baat owners, 70
were approved.

The hire-purchase system in Burma has so far largely
served the needs of small-scale consimer goods industries,
A policy decision has now been made to extend it to finance
mechanization in forest industries and in agriculture,
It should soon be possible for a co-operative or a private
individual to obtain such machinery as a tractor, or an
irrigation pumping plani, under terms similar 1o those
described above. Consideration is also being given o ap-
plving hire-purchase principles 1o private small mining
industry. There would appear to be a need for simple and
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relanively inexpensive ore crushing and treating cqip
meat which would: facilitte transport of concentrat
to-central plants. One of the abstacles to thus extending
the hire-purchase system s thar i has Ieen operaning unn)
HOW R MANY respects s 4 govermen department, witly
out its own capital or evena revolving tund ; all hnancing
has been done through the Union Bank and payiments
have been returned 1o it .\ plan o convert the presen
Idustrial Loans Board oo an indistrial finance o
poration is under consideration.

CONCLUDING REMARKS

Imay he useful o review now some of the teature
which appear necessary 10 the sound operation of any
scheme of hirc-purchase financing.

In screening the applicnions. the authorities will of
course=hesides reviewing the financal position. abilin
and integrity of the candidate—take into account  the
general economic development policies, the economic and
geographical prioritics and the forcign exchange commir-
ments involved: also, they will allow for the existing or
planned subsidiary facilities -such as power and trans
portation-recuired by the new investment.

Signing the  hire-purchase contract involves an obli-
gation not only for the private horrower, but tor the
government as well. Administrative procedures should
be simplified and speeded np. Equipment should be
ordered promptly and the time lags hetween the placing of
the order, the delivery of the cquipment and its installi
tion, should be held to a minimum. The cntreprencur
wishes to exploit the immediate market and has accumu
lated matching capital for that purpose. 1t is not always
possible for him to retain control over such tunds tor a long
perioed: these may be dissipated or directed towards othe
mvestment opportunitics. Prompt action will also cnsure
against possible changes in prices of equipment. As  rule,
orders for several machines which form i unit should
preferably he placed in the same country, to avoid lags
i the delivery of the individual machines ancl conseqquent
delays in putting the it into operation. . Supporting
projects for providing power or transportation should
also he carried out on’ schedule,

Special attention should he given to furnishing spare
parts and maintenance and repair facilities. Setting up i
maintenance service md an adeqquate stock of spare pairis
may be made one of the conditions of the sales contrac
with the importer. I may he necessary, i some cases.
o provide assistance to importers who have little experi
ence in technical equipment and 1o organize 1raining of
repairmen,

While it may bhe heeessary, during the initial period. 10
operate ahire-purchase project under an established gOV
eriment agency, itis preferable to organize it as an auton.
omous agency. “The latter should have its own finances
and should supervise all phases of hire-purchase from
screening of applications o procurement and installation
of eqquipment; such procedure would save time, reduce
staff requirements and permit closer control of the oper
ations handled by the importer and entreprencur.




An important factor is the provision of specialized
iechmical services, including training, either as an integral
part of the hire-purchase scheme or parallel with it. Small
wdustry - managers—whom  this scheme covers—usually
deal personally with all phases of indust rial operation; they
frequently have ditheulties in achieving a proper balance
baween supply of raw materials, production and sales:
seldom are thev equipped or willing to undertake in ad-
dition marketing  studies, fiancal accounting, budyet
control, cost analysis and training of workmen. As
mechinization renders management more comples, the
aced for advice on such manters inereases.

Services to industry would cover all phases of industnal
operation Sctting up an enterprise. would be facilitated
by studies of ecconomic feasibility and plant location, raw
material walvses, advice on government regulations, legal
advice on contracts, or assistance - aeguiring L.
Production services would include advice on technical
processes, selection of equipment, plant lavout, product
testing. estublishment of stundards, plint producivin
sidies. and development of new products. Marketing
would be improved by such means as surveys, advice on
sales promotion wnd distribution, and advertising tech-
niques. In the field of tanee and control, assistance
would be given on preparation of loan applications, tax

problems, cost accouming, budget omtrol and related
matters. :

Provision of such scrvices requires an orgamzation
which could be cither government-sponsored or oper-
ated jointly withan industry association. In certain under-
developed countries, institutes for indusirial technology
are providing some of these scrvices. Few countries, how-
ever, have estublished comprehensive management service
institutes, In B rina, where o technological institate s
well established, consideration has heen given 1o wavs of
expanding services 10 management. Fraining, both at
home and abroad, Iis heen provided o a cortaim npmber
of industry managers. The existing facilivies are however
far from mecting all needs of industrial management
and are not closely connected 1o the hire-purchase scheme.,

Governments may wish to consider provision of cquip-
ment under hire-purchase and supply of services as pars
of an mtegrated “supervised crobit” plan. Supply and
acceptunce of at least the essential services wonld then
be muade part of the hire-purchase contract. Orgamization
of stch services, even on the relatively modest scale re-
quired w complement hire-purchase inancing, would do
much to make entreprencurs aware of the porentialities
of improving production processes and management prac
tices, and would ensure an efficient wilization of the
funds made available through the hire-purchase scheme.

Training Centre for Diesel Mechanics in Rangoon, Burma
Traininy in repair and maintenance of Diesel engines used in intand waier craft.
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Use of Accounting as an Aid to
Management in Industrial Enterprises

in Under-developed Countries

BY GEORGE RONSON

MosT UNDER-DEVELOVED covsTgs have embarked on cco-
nomic development programmes which have involved
the establishment, or expansion, of various types of indus-
trial enterprises. In many countries, some or all of the
lollowing types of enterprises are to he found: national- Betore considering some of these ol lems i detail. |
ized or new Statcowned enterprises: mixed ownership On commidernitg some of these problems in detail, it

with various aspects of indusirial development in other
under-developed regions.

ACCOUNTING IN DEVELOPED COUNTRIES

OF JOINL venture cuterprises involving  participation of “;n.'lfll!"er.h;.'l.“ 'w_"t"_"w.r.c“."f gl\l't‘ m ""hc"'"."“ ol ”“l
the government and of private capital, cither national or l., '“.“l At dccountancy "“ upres lv“( v many industria
forcigns and private enterprises, mainly - medivm-scale “"&“r.m " developed: conntries. . .. ,

and - small-scale industrial - esablishments and contage mil recently, about up to the cud of the First World

industrics. War, many antreprencurs in-developed couniries, par-
tcularly those in small basiness, regarded the con of
keeping basic dccounting records as an unjustified ey
pense or unnecessary overhead. In many cases, they would
not have kept proper accounts had they not been com-
pelled w0 do so by Taw for taxation purposes, or by the
practice of banks or fnancial institntions as o condition
for obtaining loans.

Even then, many concerns kept books mainly for com-
piling a financial statement once a vear, often several
months after the end of the financial vear. Provided this
statement showed o reasonable surplus, all was well, In
nuny cases, when i concern had failed, it was found that
dceounting records were seriously incomplete or much in
arrears, so that the proprictor of the basiness had been
entirely unaware of his financial position until it was oo
late. Withow realizing it, he had usually been drawiag
cash from the business at o higher rate than the prott
carned would justify, or had accumulated excessive inven-
tories of work in progress or finished goods, or debts, and

Many of these establishments have 1o cope with o
variety of difficult problems, among which those rel-
Mg o management are of particular importance. Many
of the difficulties experienced can be traced 10 short-
comings in the accounting services. The problems in this
held usually vary with the type of enterprise, its size and
its stage of development. It is the purpose of this article
to examine some of the accounting problems involved,
on the basis of the experience of the author i certain
countries of Asia, and on that of many people concerned

MR. RONSON 15 o chartered accountant from the United
Kingdem who has worked for the pust two years us a
United Nations Technical Assistance Administration
CXpert on management accounung in several countries
10 Asiq, mainly in the ficld of industrial development.




found himself unable to pay his creditors because of a
shortage of ready cash.

While well managed concerns now attach great im-
portance 1o the use of modern accounting techniqgues,
wis of interest 1o note that, ina recent investigation, failure
to keep and use good records s still vegarded as one of
the canses ot insolvency i small maaufaciuring concerns:
“inadequate or misleading fimancual records probably ciuse
more trouble than any other error of managemem™!

Since the end of the Second World War, much -
tention has been devoted w studies of 1he effective use
of accounting techniques, including costing and budgetary
control, as o means of exeraising an effective control
over the organization ot the enterprise wnd, also, of rais-
mg industrial productivity. Such studies were carried o,
m particulur, by a number of productivity missions whose
reports undoubtedly helped to stimulate o greater interest
w the use of accounning as an aid 10 management; this
particular development in the use of accounting has now
become firmly known as “management accounting™?

MANAGEMENT ACCOUNTING

Itis important to emphasize from the outset that manage-
ment accounting is ot a new form of accountancy but
merely a comprehensive and comparatively new name o
cover all the accounting techniques that may be useful
to management, which have been developed during the
last fifteen to twenty vears. The word “managememt” is
used here in the widest sense. Management is the func-
tion of planning the activities of a business, and the con-
trol and execution of the plan. Tt includes organizing,
directing and controlling moneyv, men, machines, inaterial
and methods o achieve a predetermined purpose with
maximum economy. It is excercised, in varying degrees,
by all persons who are responsible for others, which,
i certain large organizations, covers a wide range, from
the president or the chairman of the Board of Dircctors
down o foremen or supervisors responsible for small
groups of workers and or machines.

In June 1954, the Tnstitute of Chavtered Accountants
n England and Wales issued to its members a note entitled
"Management Accounting”, from which a few quotations
oy be made. “The expression "management account-
ing" has in recent veuars heen used increasingly o refer
to the application of accounting skill to problems of man-

A M. Woadrutt and T. G. Alexander, Swccen and Failur
m Small Mansfactwring (Bureau of Business Management,
University of Pittshurgh ). At the other extreme, there are occa
sional instances of managenient calling for so much data and
record keeping that the composite picture is lost in a maze of
detail, which can likewsse have dangerous results. The need for
further use of improved accounting techniques was strongly
cmphasized by maay speakers from developed countries at the
Seventh International Congress of Accountants held in Amster-
dam in the summer of 1957,

* See, in particular. Anglo-American Council on Productivity,
Management Acconntng, Productivity Report, by a team from
the United Kingdom which visited the U‘:\‘i,tcd States early in
1950, and Cost Accounting and Produciivity, The Uce and
Practice of Cost Accounting in the 1'.S.A.. by a group of experts
who vaited the United States in 1932 on the cecommendation
of the Technical Assistance Group of the Organisation for
Luropean Economic Co-operation.

agemeat. Alhough this has formed part of accounting
practice for many years, it has in general reccived less
antention thau certain other aspects of acconnnng ..
Auy form of accounting which cnables 1 business to be
conducted more efficiently can be regarded as ninagement
iccounting”™. One of the above-mentioned reports staes :
“Management accoumancy is the presentation of accoun -
g iaformation in such a4 way as to assist management
the creation of policy and w the dav-w-day operation
of an undertaking™*

The following accounting processes—which are inter-
related—normally form part of a comprehensive manage-
ment accounting service: () hnancial or historical ac-
counting; (b) budgetary control: (¢) cost accounting; ()
material control and stores accounting: (¢) organization
and methods of accounting: (1) internal or managemen
audit,

Financtal or historical accounting

This heading mainly calls 0 mind the traditional
double-eniry book-keeping systems recording historical
financial transactions leading 1o the preparation of the
annual munufacturing, trading, protit and loss accounts
and balance shect or similar accounts. Most organizatiens
are expected, and sometimes required hy law, to prepare
these statements once a year, but the time tken to finalize
and present them 10 the persons who should see them
varies considerably. Unless the statements are prepared
promptly, the details may have only a historical interest
and be of litde value for making policy decisions.

The modern trend and the well-aceepied practice i
MaNy Orgamzations is (o prepare operating statements at
least half-yearly or quarterly, and even monthly. In 1he
latter case, the accounting organization must be stream-
lined and a number of estimate:! data must be used. An
estimated statement, if prepared promptly, may be of
more value 1o management thaa one delaved tor the sake
of absolute accuracy by an accomntant who is nor pre
pared to use estimates.

These accounts can be parnicularly usetul 10 manuge:
ment if they include comparisons with previous periods
and viath budget estimaies, Their usctulness can be fur
ther enhanced i hgures are groupad and presented so as
o show at a glance manufacturing, adminstrative andd
other overhead costs and selling and distribition cxpenses.

Budgetary control

Budgetary control has been detined as “the establish.
ment ot budgets relating the responsibilities of executives
to the requirements of a policy, and the continsous com:
parison of actual with budgeted resubts cither to secure by
individuii action the objectare of that poliey or to provide
a basis for uts revision™!

Once of the main underlymg principles provides tor the
breaking down or controlling of expenditure under vari
ous sections of management responsibiluy nsually called

+ Angto-American Council on Productivity, Mandgerrent
Acconnting, Productivity Report.

1 Institute of Cost and Works Accountants, Tommalogy of
Cost Accountancy (London).




“eost centres”. This means that the budget should be pre-
pared—and, of course, subscquently compared witl actual
results—for the individual sections of an enterprise as well
as for the whole. In 1his wav, departmental executives and
supervisors can be asked o comribute in the prepuration
of their particular budgets and be called npon subse-
quently to explain any unusual deviation of actial resihs
from estimates, An important principle which must be
hept in mind in this connexion is that no person with
munagerial responsibilities should be cxpected to answer
tor expenditure bevond his control or 1o accept budgets
imposed upon him' from above without consuliation.

Fhe form in which budgets are o be prepared and the
ems further broken down depends 1o g Large extenr on
the tvpe of business i the method of delegating respon
sibiliies. A budger, when Approved. is sometimes con-
sidered as an aithorization 1o spend money, Fo a certan
extent this mun be trues in the niam point to he emph-
vzed here is thar a budget is a guide for action which, in
actual implementarion, must by all means he mmproved
upon. tis dangeroes 1o aceept the rigied principle that wo
expenditure can be incurred if it is not provided for in the
budget, as the necessity for Payments of an urgent nature
MRV arise from an emergency or some circnmstance not
Known when the original budget was prepared. I may he
cqually dangerous 1o spend money simply hecause it is
provided for in the budget. Many concerns have a svstem
providing for continual revision of budgets according o
the devel of activity actually aained, which is known s
“tlesible budgeting ™.

Cost accounting

Cost accounting has been debned as “the process of
sweeounting for cost which begins with the recording ol
expenditure and income on the bases upon which they are
caleulated and ends with the preparation of statistical
data™?

This form of accounting provides a means of calculating
unit or product cost data which are indispensable for de-
termining selling price fevels. 1t is often considercd. how-
ever, that trequent caleulations of costs of ANy 1ems may
not be justitied and that sample costings taken i intervals
may he as useful. Cost accounting is also used as i essen
tal wol of financial and production control. It is. in fact,
on this control aspect of the technique that more and more
emphasis is aid wday, particularly in the form of *stand.
andd costing™, by ineans of which variances under headings
of material, fabour and overhead costs are regularly
analysed: variations between actual expenditures and pre-
vionsly calculated standard costs are periodically exam-
med, their causes ascertained and remedial action taken,
as necessary. Cost accounting shonld preferably be part o
the main inancial accoanting svstem: if it is Kept separate,
its records must he reconcilable with the b,

In addition 1o their use in determining production costs
and exercising control, cost acconmung techmigues provide
other important data such as machine and abour prodne
nvaysidle ime, ratios of waste and serap, production costs
merekition 1o owpi administeton and distribition
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costs, and so on. Cost accounting concentrates on analys-
Ing, sorting out and presenting facts tigures for the
best use of management, In the larger enterprises, cost
decounting svstems are usually tailor-made for the par-
ticular project after a detailed review and sty of s
orgamizational structure and operational pattern,

The person responsible for cost accounting must he
Eimiliar with the operations of the business: he should
work in close touch with technical otheers, SHPCTVISOrs,
forenen and even operators; he should e constantly look
ing for the type of data which will help management ar
aiven time, On the other hand. wechnicdl persotnel should
be encouraged 1o ask the cost accountant for information
and stadistical data within their spheres of control. Al
retirns and daca should he sustenmaticatly reviewed from
HMe o time to muihe sure thev are bemg used o advan

e
tge.

Material control and stores ace ounting

This branch ot daccounting comprises all records dealing
with control of muaterials, including raw and dreessory
matertals, spare parts, fuel and oil, manufactred zouds,
and the fike. Apart from the Keeping of the usual records
of cacks received, issued and held, provision should e
made for recording such details as orders placed, and
stocks carmarked for particula purposes,

Effective control of physical property and of records of
A materialy is mow important because losses or leakages
cin be quite casily sustained, aud these may have serious
ctfects it not cheeked i time. Regular review of stocks 1o
disclose amy excessive or slow-moving items is essential 1o
avoid unneeessary immobihzation of capital. e is also
most important to forecast well in advance requirements
of materials and spare parts, particularly when these have
to be obtained from abroad.

I many progressive concerns continuous physical stock-
taking, with perpetual mventory records, has repliced the
100 per cent annual or bicunial stock-taking to avoid the
concentrated effort needed to du this at one tine. Stores
accounting is very often a weak section in the accounting
routine, and the introduction of a sound system s well
worth the initial ¢ffort,

Organization and methods of accounting

In all the forms of accounting: mentioned previously,
books have 10 he kept up 10 date and the accounting
organization streamlined 1o produce returns promptly and
regularly. Producing records on time is vital if they are w0
be of the best use 1o minagement,

This may enail nsing modern aids such as listing, calcu-
lating and hook-keeping machines, whicly speed np and
remove dradgery from routine analysis work and calculs:
tions. The introduction of the latest types of stationery and
books and the use of expenditure and income code sym-
baols instead of descripuve headings save clerical effort and
expedite routine, in Lirger concerns, punched card -
chines are alvo used extensively, Large organizations
usually maintain an appropriate unit whidl, examines and
reviews all procedures and methods.




As intimated before, accountants and siatf shoukd study
the technical side ot the business and learn w appreciate
the points of view of the management and production
stall, if they are to serve the organizanion to best etfect, A
point should he made of carefully discussing all new forms
aud returns with those concerned hefore they are intro-
duced, in order to avoid misimderstandings, This human
relationship aspect is of considerable imporiance.

Diternal audit

b addinion 1o the audit done by external auditors, the
miternal checking of records is a valuable id for control
within the organizanion, Intevnal audin, which is usually
done on a seleaiive basis, should include all financial,
stores and costing activities,

The function of internal audit has heen recently en-
Farged by wouew approach which is sometimes referred 1o
oy Tmanagement audit”, A consists essemially in present-
mg o management an independent review of certain
aspects of business performance and an - evaluation of the
facts revealed. Such review provides information on weak-
nesses and ditheulies in the operation of the organization.
It may reveal the causes of delays in processing orders and
sales, of excessive scrap, of excessive variations in the rate
of activity of machines and or operators. or the exient and
ciuses of absentecism. It may provide answers to such
questions as whether purchasing functions are operating
properly, whether overtime is justiied by increased pro-
ducuon, whether office procedures are working smoothly,
or whether larger siocks should be buide up.

MANAGEMEN'T INFORMATTION

It may now he appropriate 10 consider the ivpes of in-
tormation that the accountant or controller should he
regularly providing 10 management. The form and detail
of such data will vary according 1o the level of munage-
ment concerned. “Top management™, for example, will
he concerned only with vital summaries or irends, whereas
lower levels will require more detailed and more volumi-
nous information concerning their particular sphere of
responsibility, 1t is 1therefore essential that statements he
prepared in such a way tha they are clearly understood
by the persons expected to use them,

No hard and tast rules can be laid down about the infor-
mation that should be provided, as this varies with the
cuterprise. The following are some examples of the types
of information more commonly supplied.

(a) Monthly statements showing production, income
and expenditure, under main headings, with profit or loss
figures, 10 permit eisy comparison of resuhs with budgets
and preceding periods, Camuliative totals from the begin-
ning of the tinancial year, or, hetter siill, moving annual
towals, than is, for 1the previous twelve months 1o the date
of the account, should he given, as momhly figures by
themselves do not always indicate the trend, panicalarly
it there are seasonal variations,

(h) Statements showing profit return on capital in-
vested. These may be broken down under divisions of
activity, and should include comparisons with previous
periods,

(<) Periodic stements showing caleulations of actual
produciion unit costs of articles manutaciured. These need
not necessarily be prepared every month, as sample cost
ings may sufhce, particularly if provided for the purpose
of reviewing selling prices. Again, comparisons with pre
vious figures or standards should be made. Al ew prod
ucts should be costed as soon as possibles this should also
be done when there have heen changes in methods of
manufacture, or nujor variations in prices of manerials or
other items of expenditure,

(d) Breakdown of sales tigures by products and arcas
of sules, quantivies und values, compared with targers and
previous periods.

(¢) Montbly summarics of stocks and work in progress
mvemories, compared with agreed targets of naximum o
minimum holdings, and with previous periods.

(f) Details ot outstinding orders to be fuliilled and
workload availuble. These dat are necessary 10 keep an
even How of output and avoid under-production or over
production.

(2) Data on labour productivity, required to ascertain
extent and causes of excessive unproductive time, absen
tecism, and the like. The exient and need for overtime
should also be reviewed.

(h) Data on the rate of machine wtilizaion. These are
required to maintain production ai maximum capacity.

(1) Statemems giving net liquid asset position, includ-
ing available balances of cash on hand and a1 bank.

(i) Schedules of overdue debts, required 1o maintain
sound credit conirol system.

(k) Graphs and charts showing such keyv data as pro
duction, sales, profit or foss, outstanding orders.

To sum up, an efficient management accounting service
should present all or mosi of the following feanres, Ac
counting books and records musi be ke up 1o date, so
that fimancial statements can be prepared frequently and
promptly. There should be a sound system of maerial
control and stores accounting providing for perpetual in-
ventories and np-to-date stock dari. Some form of budg:
ctary control and cost accounting should be in use. The
accounting department musi be well organized with sttt
trained o produce hgures quickly on set targar duatess the
use of modern forms and machines can help o do this. An
internal or management audit service should be available
in the Larger organizations to carry out checks and inves.
tigations for the use of management. There must be o
sound and cthcient organization, providing for adequatc
delegation of authority 10 take action on the accounting
data provided. It must be stressed that the best systems of
accounting are of licde avanl unless management am all
levels is prepared 10 demand and nse the information,

MANAGEMENT ACCOUNTING IN I'NDER-DEVELOUED
COUNTRIES

The state of accounting in under-developed countries
usually depends upon the availabilny and background
training of both management and :iccounting personnel.
and varies with 1theaype of enterprise.
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New State owned enterprises

It often happens that the stalf lacks practical experience
not only in accounting hut also in muany other helds of
Management. Sometimes, civil servants with litde busi-
ness experience are called upon o establish and operate
deccounting systems in accordance with government ac-
counting regulations; the Litter, as 2 rule, are hardly
suitahle for commercial purposes.® Recruinment of f reign
dccountants Jor the establishment of accounting systems
and training of local counterparts who, Later on, will take
over the function, is often necessary.,

Existing enterprises tuken over by the government

It often happens that government fnancial regulations
and civil service personnel are introduced in the enter-
prisc. The regulations may have o be used by persons
unaccustomed o them, and the new personne may ex
perience, in the beginning, dithicultics and Trustrations,
However, when well established procedures are continued
and kept up to date, the situation is usually satistactory,
The policy of leaving well cnough alone may ofien be the
best to follow in the beginning: introduction of improved
methads may have to he deferred until « thorough study
has been carried out and trained personnel made available.

Foreign joiut ventures

Accounting systems are generally sarisfaciory when the
toreign partner brings in nanagerial and technical ex-
pertness, including competent daccounting, as part of the
contract. Normally, suitahle accounting svstems, some
times including standard costing, are set up and local st
trained with a view to taking over in the tong run. Pro
vision is also usually made to send senior members of the
accounting staff to the foreign pariner's country for spe
cialized training.

Private cuterprises

The state of accounting varies generally with the seale
of the enterprise. The lirger concerns often have fully
qualified accounting staffs, and are in « position to usc the
various techniques outlined above. In medium-scale cater-
prises, day-to-day control may usuatly be maintained with
the help of 4 book-keeper or accountant. Budgetary con
trol and cost decounting, however, are seldom nnder-
taken.” The accountam generally concentrates on the

* See, in this connexion, United Nations Technical Assistance
Administration, Some Problems in 1he Ovganization and Ad-
munistration of Public Enterprises in the Indystriad Field. United
Nations publication (sales number: 1954.11.H.1). The follow-
ing quotation illustrates this point: "Governmental accounting
and auditing have the limited purpuse of preventing over.ubli.
#ation of appropriated funds and unfawful expenditures. Fre.
quently, individual transactions must be approved in advani .
by representatives ot the central control agencies such as Min.
istry of Finance or the Controller. Moreover government depart-
ments generally find it necessary to lay down rigid rules for the
purchase of supplies, contracts, and so on, so that there is no
risk of public money being wrongly expended or dishunestly
used. These rules, however, niay conflict with accepted commer.
cial trade practices and hamper individual judgment and initi-
ative which are necessary for the successful conduct of an
enterprise’.

" The use of budgetary control and costing, particularly
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preparation of financial books and accounts; the concern's
auditors are usually ahle 0 complete the annual accounts
and. e the same time, 1o compute cost higures from the
available records.

Itis in the small enterprises and cottage industries that
the prohlem of keeping some form of accounts is the most
dithcult. While the manager or owner of 4 small concern
s admittedly in close touch with day-to-day routine, and
may not require all the returns necessary o the operation
of larger enterprises, even o minimum system of account -
ing is often not maintained. In most cases., the smaller
enterprises cannot atford o hire book-keepers or account-
g consultants.® At best, a professional auditor is cm.
ploved once a years in other cases. for instnce when a loan
18 applied for, locat Brms of professional accountants aee
called upon 1o prepare the Bnancial statement recquired by
the bank. Most of these enterprises are obviously in need
of assistance: this can generally be provided in the form of
management training and should concentrate on the
simpler techniques. It s likely that it would be quite
dithcult—though desirable—to generalize the use of more
retimned techniques, such as budgenary control and costing,
among owners of small-scale enterprises., Selling prices
are generally dereemined more hy local market conditions
than hy costing caleulations, and the owner secks cssen-
tially 1o make a living rather than maximize profits. He
should nevertheless know, even roughly, what his product
costs to manutacture so as to be able 10 ascertain the avail.
able muargin between cost and selting price at various levels
of production. Assistance with costing might he conven-
wently provided 1o emerprises belonging to Co-operative
schemes, and extension of co-operative services in this
direetion should be encouraged. The guestions of training
and assistance are discussed below in more detail.

ACCOUNTING PROBLEMS N INDIVIDU AL
GOVERNMENT EN'TERPRUSES

In the following section, some problems that have heen
faced hy 4 numbher of industrial enterprises in under-
developed countries are reviewed 1o illustrate the role
which management accounung can play in industrial
development. The examples concern government indus-
trial enterprises it is considered that a hrief review of their
particular problems may present o greater interest to
authorities in charge of industrial development in various
regions than a discussion of problems facing private
enterprise,

In one country, construction of « large government fac-
tory was begun without having the decounting resources
necessary for calculating the initial capital building costs
or allocating costs under the various departments of the
factory, Such calculations would have required a |rogres-

standard costing, in the smaller enterprises, is discussed in a
booklet entitled Management Techmques in the Smaller Enper-
prise published by the British Institute of Management. It is a
reprint of a paper prepared under the auspices of the United
Kingdom for the Tenth International Management Congress of
the International Committee for Scientific Management, held at
Sio Paulo, Brazil, in February 1954,

> In general, the overhead cost of producing accounting data
15 to be related to the latter's usefulness to the enterprise.




awve analysis of expenditure on direct labour, materials and
other costs on individual sites by an accountant who
should have been in office from the very beginning of
construction. There was, i this critical period of construc-
ton, a shortage ot experienced accounting staff and even
of clerical assistance, and only essential day-to-cay account-
g requirements conkd be met. The system of material
control was most inadequate, and procedures had to be
outlined and established and store-keeping staff trained in
their nse at a ke stage in construction. As priority had o
be given to establishing a basic financiat accounting sys-
tem, the development of costing and other management
control technigues was detayved. This state of affairs would
have been avoided 1f it had been possible to train local
aweountants well inadvance of starting the project or,
alernatively, if a foreign expert had been engaged in the
carly stages to set np an adequate accounting system and,
At the same time, train local staff.

Another example is provided by a government-owned
testile factory which bad been in operation for about five
vears. During thar period, annual statements and budgets
ona cash basis had been submited under normal govern-
ment budgetary rutes, but compilation of the annual finan-
cial accounts was some vears i arrears. As i result, the
government management board and local executives were
completely unaware of the protit or loss position. The lag
meaccounting was primarily due to the difficulty of obtain-
my sufficiently experienced accounting staf. A first effort
was made to derermine the capital construction costs and
v break them down under departimental headings. A firm
of consultants advised on a costing system and produced
manuals for the accounting siaff to follow. Because of the
serious arrears of financial accounts, the cost calculations
were cither computed separately or based on data which
were not up to date. The management soon realized that,
n order 10 be of value, the cost figures had 1o be recon-
dled with results of production shown by financial -
vounts. Inorder to get up-to-date figures rapidly, monthly
production statements, partly hased on estimated figures,
were prepared. The statements included details of produc-
non of yorn and cloth and percentages of waste. A break-
down of income and costs in terms of weight of raw
cotton used, and comparative stitements of expenditure
related o production income were provided. Within
short period, the management was able to use these ty-
ures, mvestigate the unusual variations which they re-
vealed and take remedial action.

Admitedly, this was a rather unorthodox approach 1o
the accounting problem. There was no use waiting for the
arrears of records o be cleared and estimated figures
proved to be more helpful than out-of-date information.
The factory management is now developing a new form
of process accounts which, in due time, will provide a
‘oundation for a standard costing system.

A further example is the case of 4 government brick and
tle factory, where the accounting system was modelled on
‘overnment accounting procedures, the preparation of the
mancial statements—profit and loss account and balance
‘heet—was very much in arrears, and no reliable costing
rould be undertaken. Remedial action consisted in compil-

ng budgets at various levels of production, and preparing

for management a “hreak even®™ statement—showing the
volume of sales corresponding to the various levels of pro-
duction at which the concern would balance revennes and
expenses, Plans were made for streamlining the account-
ing system in order 1o obtain up-to-date retnrns on which
to base, eventually, » costing system,

In another country, the government operated i number
of paper mills located in different regions. Each factory
maintained local basic accounting records om of which
monthly returns were compiled and sent to headqguarters
where the financial accounts were prepared. Fhe hnaliza-
tion of accounts at he weparters was very much inarrears,
and management could be informed of production results
and make comparisons with budgets previously agreed
upon only many months after the end of the financial
year. Individual factory managers could make only rough
estimates of operating costs on the basis of information
available locally. It was suggested that “process costing™
be considered and record keeping largely decentralized o
enable local managers to be informed of the fAnancial
situation of their plants.

A government-sponsored publishing and printing com-
pany compiled financial accounts on the whole of its
dctivities once a year, some months after the end of the
financial year, and had no reliable data on costs for deter-
mining selling prices. A revised system of budgetary and
production control and costing was set up; hudget respon-
sibility was placed on heads of individual divisions.

In another case, financial accounts and various produc-
tion statistics were provided to the management of a gov-
ernmentoperated gunny bag factory. Decisions based on
these data proved 10 be faulty: an investigation showed
that the foundation of some of the figures compiled was
not reliable and that the statements did not correctly reflect
the factory’s operation. A reform of the reporting system
was suggested.

MEASURES OF PROMOTION AND ASSISTANCE IN THE
FIELD OF ACCOUNTING

Any discussion of the problems of accounting in under-
developed countries must touch upon the question of
measures of promotion and assistance, of which training
presents a particulur importance.

As has been pointed out above, an ethicient way of im-
proving accounting in small-scale industries would be for
enterprises in the same field ta join in some co-operative or
other association and obtain the advice of a specialist who
could develop hook-keeping and costing technigues on an
industry basis. An effort of persuasion may be necessary,
both to induce entrepreneurs in the same industry 1o co-
operate in spite of competition, and o overcome their
long-standing unwillingness 10 disclose private  infor-
mation,

An alternative approach would be to establish a tech-
nical advisory service, for instance in the form of a pro-
ductivity or service to munagement centre, which would

¥ A process cost system is one in which costs and quantities
are collected by departments; the departmentat costs are re-
duced to a cost per unit of production from which the average
cost of any quantity of product may be computed.
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extend advice, among other things, on accounting 1ech-
nigues. Such a centre might have 10 be statfed. in the
beginning, by foreign specialists who would train local
counterparts. Provision of direa services may have to be
supplemented by channelling requests for services to con-
sultants already established i the country.,

In the absence of such certres, established local consult
ants or foreign experts may be induced to assist by prepar.
ing hooklets for individual mdustries in order 1o aw.aken
MLerest in improving accounting procedures. They migl
also write articles of interest in local business journdls,
organize lectnres and seminars, provide o question aind
answer service, and so on.

A more general measure consists in traming: on the
one hand, traming accountants in their profession: on the
other, educating managers to recognize the need for ac
comting data and to use such dara in making policy
decisions, Studving accountaney in universities and busi-
ness schools should he encouraged. In some countries. it
will be necessary to advertise the fact that the accounting
profession is an important one and offers good career pros:
pects. Academic courses should be supplemented by pric
tical training in accountants’ ofhees or goud  business
houses, as the possession of a degree or diploma doces not
necessarily provide suthcient background for assuming
responsible position in am industrial accounting organizi-
tion. This is particularly important in under-developed
countries, where young people with degrees but no experi-
ence are often called upon 1o assume responsible positions
as soon as they enter a concern rather than join the lower
ranks and progress gradually 1o more senior posts, as is
generally the case in more developed countries.

The use of foreign accountants and professional ac-
counting consultants in setting up accounting svstems il
training programmes has already been mentioned. Train-
ing can also be provided by sending trainees abroad. It
must be emphasized in this connexion that fellowships of
one year's duration or less cannot normally provide the
necessary practical experience even to personnel having
already some knowledge of accounting. Two 1o three
years at least are needed ior specialized training in budyg-
ctary control or costing. Short fellowships, however, are
useful to older, more experienced acconntants to widen
their knowledge of their particular job and, especially, to
acquaint them with the Fatest technical developments,

As regards training of managers, courses, lectures and
seminars should develop an appreciation of the value of
dccountancy among persons having managerial responsi-

bilities. Recruitment of managers from the ranks of 1l
more experienced accountants mav be useful, as the in
sight derived from a critical approach to financial prob
lems may provide a good background for executive posi-
tions, Closer co-operation between exceutives and account
ants in reviewing and interpreting funancial statements i
desivable inany case.

CONCLUDING RENARKS

Asindustrial programmes of under-developed countries
mcrease in seope, greater chims will be made on the sery
1es of those—now in limited numbers- experienced in
madern accouming techniques. 1t is the responsibility of
governments, industrial and professional associations and
educational organizations to ensure that suthcient cmpha
sis1s placed on measures o improve and estend account
g practices i the present and 10 provide adequate
numbers of trained personnel in the future, Under-devel
oped countries should not be content with old-fashioned
and out-of-date accounting methods, but shoukd take every
opportimity to- use the now wellproved modern 1echy
nigues. The introduction of cost accounting and Indg
ctary control should he particularly encouraged. In this
connexion, it may be worth quating from a recemt pib-
lication of the International Labour Organisation: “I'he
absence of good cost accounting often leads managemens
to attach o much importance 1o ccononizing on labour,
cansing unrest and impaired relations, when o goud
analysis of costs would reveal that savings in other sectors
such as raw muterials or better machine wiilization would
reduce cost considerably more, Goud costing would also
reveal the cost of labour tarnover, an item that most man-
agements in countries where there is 4 surplus of labour
completely fail o understand™.® It must be added, how-
ever, that the development of new techniques may have o
tuke place slowly, and, in the carly stages, in the simplest
form possible, 10 allow accounting staffs o familarize
themselves with their operation, and manigement per-
sonnel to learn how to interpret the data. It is hoped that
this article may be instrumental in stimulating a greater
interest in the use of accounting as an aid to management,
particularly in those under-developed countries where
little progress in this field has been made so far.

" "ILO Productivity Missions to Underdeveloped Countries ™,
lutcynational Labour Retien . vol, LXXVI, No. 1, July 1957
and No. 2, August 1957,




A

ROUND-TABLE DISCUSSION ON
INDUSTRIAL MANAGEMENT IN
UNDER-DEVELOPED AREAS

A panir oN industrial management in
under-developed areas was convened at
United Nations Headquarters from 24
September to 5 October 1957, This
meeting was the first in a series of proj-
ccts on management envisaged in the
programme of work on industrializa-
tion and productivity of the United
Nations Sccretariat. It was organized
to ‘mul the experience of highly quali-
hed experts in the field of management,
m particular these who had done work
under the technical assistance  pro-
Lramme.!

The panel focused its attention on
sclected problems facing management
of industrial enterprises under the par-

" The panel consisted of: Ejler Alkjaer
{Denmark ), Professor of Marketing and
‘Transportation, Copenhagen School of
Business Administration; Toyoroku
Ando (Japan ), President, Oneda Cement
Company, Tokyo; Ernest Dale (United
States ), Professor of Economics and Bus-
iness Administration, Cornell University:
Bruno Leuschner (Chile), Chief, Office
tor Latin America, Programme Division,
United Nations Technical Assistance Ad-
ministration; General Edmundo de Ma-
cedo Soares e Silva (Brazil ), President,
Companhia Siderurgica Nacional, Volta
Redonda; George Ronson (United King-
dom), Management Accountant, United
Nations Technical Assistance Adniinis-
rration: Joseph E. Stepanek (United
“tates), industrial Engineer, United Na-
tions Technical Assistance Administra-
tion; and Otto Stern (Austria), Director,
Instituto Centro Americano de Investiga-

ticular conditions obtaining in under-
developed countries, and on the ways
and means which have been found
effective in dealing with them. As is
well known, inanagement in such coun-
tries is severely hampered by lack of
“external cconomies” due to an inade-
quate economic and social environment,
including shortages of trained labour
and technical skills, and by a number of
other factors related to the social, insti-
tutional and political structure of these
countries, The discussions at the panel
were to a large extent of an exploratory
nature and aimed at singling out and
mapping out a certain number of arcas
where appropriate remedial action ap-

cior y Tecnologia Industrial (ICAITDH),
Gu.temala City, Guatemala. Several spe-
cialized agencies interested in the prob-
lem of management in under-developed
countries were represented at the meet-
ing: the International Finance Cofpora-
tion was represented by W. J. Jenkins,
Engineering Adviser, the International
Labour Organisation, by C. R. Wynne-
Roberts, Economic Division; and the
United Naticns Educational, Scientific
and Cultural Organization, by C. Vakil,
Director, UNESCO Research Centre,
Calcutta, India. Carlos Quintana, Chief
of the industrial Development Division
of the Economic Commission for Latin
America, also participated in the discus.
sion of the panel. G. Faruque (Pakistan),
Chairman, Pakistan Industrial Develop-
ment Corporation, could not attend the
meeting, ﬁut submitted a paper to the
panel.

peared to be required, in particnlar as
regards technical assistance and govern-
mental measures, and where turther
work by the United Nations Secretariat
might be undertaken within the frame-
work of its programme of work on
industrialization. The highlights of this
discussion are given in the following
paragraphs,

After having briefly reviewed the en-
vironmental and institutional setting,
the panel considered a certain number
ot problems related to management or-
ganization and structure, such as dele-
gation of authority and communications
between functional deparunents. The
panel recommended that case studies he
undertaken of patterns of industrial or-
ganization in a certain nnmber  of
countries with a view to bringing ot
the types of management structare
which would be most appropriate for
enterprises  in under-developed  conn-
tries. I also recommended promotion
and encouragement of existing mana-
gerial associations which are an effective
medium for stimulating interest in man-
agement techniques and facilitating the
dissemination of information concern-
ing them.

The panel then took up the question
of management of production facilities.
It reviewed such matters as working
conditions, maintenance and repair of
plant, and prodction controls, It recom-
mended, among other things, introduc-
ing multi-shift operation and other ap-
propriate measures to improve the
utilization of existing equipment, mak-
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ing management in under-developed
countries “maintenance conscious”,
adopting  appropriate quality control
methods, prometing training of man-
agement in these tields, conducting raw
materials surveys, and promoting and
encouraging national associations lor
industrial standards,

The panel neat examined the gues-
tion of marketing as related 1w produe-
tion. it drew attention to the importance
of marketing in industrial planning,
where the tendeney has heen so far to
concentrate musll)‘ on prmluclinn as
pects, and to the necessity of market
surveys based upon g dvnamic rather
than static evaluation of demand. Fhe
panel emphasized the importance of dis-
semirating modern methods of market
research and introducing them to nman-
agement, and noted the need tor im-
proving the availability of relevant st
tistical information. It stressed  the
importance of providing guidance to
governments and enterprises in this held
and recommended the preparation of
market research manuals. It also recom-
mended action on both national and
international levels to assist small-scale
industry in marketing its products.

In the field of management controls,
the panel put special emphasis on the
pressing need for developing minimum
cost accounting, budgetary and financial
control schedules for use in smaller en-
terprises; it recommended that the ap-

propriate services be provided either by
accounting institutes to be established
in the countries or by a special depart-
ment of the  comprchensive manage-
ment service agencies whose establish.
ment in some countries 1t advised, as
mentioned below:,

The panel considered the Tabour as-
pects of management with special refer
ence to the problem of integrating . ural
manpower mto industry, which is o
particular importance m-osome under
developed countries, B siressed, in this
connesion, the need tor providing hous
ing, establislang in-plant training on a
systematic hasis, promoting good indus
trial and huwman relations and settmg
np sound wage policies. The paned took
note of the activities of the Internationa;
Labour Orgamisation in these and re
Luted fields,

The panel made several recommenda
tions regarding  recruitment,  selection
and training of managers. As a short-
term measure, it stressed the urgency
of providing facilities for accelerated
training in management and recom-
mended national and international ac-
tion to that effect. As regards the long-
term aspects of the training problem, the
panel recommended such action as over-
hauling national educational systeins,
establishing proper training facilities, if
necessary through regional co-operation,
and various measures of inter-regional
and international co-operation.

Attention was given to provision af
service aids to management in the vari-
ous ticlds mentioned above. The panel
considkered that in o number of ander
developed countries the problem might
be approached by setting up compre
hepsive management servicing  insti-
tutes which wonld aseant aindividual
cnterprises 1w regard to vanous mang-
geral tunctions relating to production,
markceting, foanang, accountmg and
other controls. Such mstties ight
also avsume deadership and extend as-
sistance m soettig np the r('qulr('tl tranm:
g programmes, Several recommenda
tons were made coneernng the organi-
zavon and finctions G such institates,

The panci concluded by examining
the relationship between industry and
government - under-developed coun-
tries, with particular reference to sach
problems as nproving liaison and chan.
nels of communication between the two;
the impact upon industry of certain
gorvernment controls and  regulations;
the use of dircet and indirect economic
policy measures to achieve proper co-
ordination  between goals  of  public
policy and of private motivation: and
the improvement of government ad-
ministrative procedures in such matters
as taxation, adiministration of controls
and other regulatory measures.

A report on the work of the panel
will be submitted to the Fconomic and
Social Council in 1958,
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CURRENT ACTIVITIES UNDER THE AEGIS

OF THE UNITED NATIONS IN THE FIELD OF

INDUSTRIALIZATION AND PRODUCTIVITY

In March 1936, the Sccretariat ot the
{ nned Nations submitted to the beo
nomic and Social Comneil, atits twenty-
nrst session, a “Survey ot Current Work
on Industrialization and Produaivity™
which deseribed the mature and scope of
the relesant activities undertaken by the
weretariats of the organizations of the
United Nations family. In the present
article, a brief snmmary is given of
actavities in the hicld ot industrialization
and productivity which have since heen
begun or planned by the secretariats of
certain of these organizations. Such ac-
counts will be published from time to
time in order to keep readers of this
Rullctim informed of the directions in
which work in this field is developing.
More comprehensive information  on
these and other activities of the organi-
zations under the aegis of the United
Nations is to be found in their annual
reports and other documents, some of
which are obainable trom sales agents
histed on page 78,

UNITED NATIONS

DEPARTMENT OF ECONOMIC AND
SOCIAL AFFAIRS

The work of the Department of Eco-
nomic and Social Affairs in the field of
industrialization and productivity is car-
ried out by Headquarters and the re-
gional commissions.

The current activities of the Depart-
ment at Headquarters are undertaken
under a long-term programme of work
approved by the Economic and Social
Council at its twenty-first session.? This
programme emphasizes, in selecting
topics and analytical methods, an ap-
proach which takes into account actual
mdustry practice, rather than a more
general approach involving an analysis
based on statistical aggregates. Its objec-
tive is to lead to conclusions of practical
value for those concerned directly with
the realization of plans and projects of
industrialization,

Y Official Records of the Economic and
Social Council, Twenty-first Session, An-
nexes, agenda item 3, document E/2816.

2 lbid., document E/2832.

This approach involves consideration
ol such problems as those relating o
the structure, operation and develop-
ment ot the induostrial sectors these -
cInde, i particular, research coverg,
for individual industries or groups of
industries, the stage of industrial plan-
ning lying between the assessment of
resources and broad programming of
scctor targets and the actual designing
of productive plant and  facilities—tor
cxample, industry studics dealing with
alterpative levels of mechanization, size
of plant and operation, and utilization
of capacity. Another set of problems
concerns the relationship between the
process bt industiialization and the de-
velopment of other related sectors of the
cconomy, such as agriculture, power,
transportation and the like. Another
broa(r;rca of work deals with the social
and demographic aspects of industrial-
ization.

Many projects in this programme will
draw upon the considerable experience
gained under the technical assistance
programmes. Those dealing with mat-
ters of common interest to several
United Nations organizations require
joint study and action and are to be
carried out through panels, seminars
and workshops; close co-operation is to
he maintained, in particular with the
secretariats of the regional economic
commissions. Certain projects involve
the collaboration of consultants, experts,
and members of the staff of academic
and research institutes.

The work of the secretariats of the
regional economic commissions is car-
ried out under programmes determined
by the commissions and approved by
the Economic and Social Council.

Headquarters

The work currently begun or planned
under the programme by the Depart-
ment at Headquarters includes the fol-

lowing projects.

Bureau of Economic Affairs

A general survey of the problem of
capital intensity in industry in under-
developed countries.® Case studies on

the variations in relevant cost items ob
tmed by applving construction tech
mques involving ditferent degrees ol
mechanization are now  being nneder:
taken,

Ajoint ECAFE Hleadguarters work-
g party on carth moving operations
the FCAFE region is to be held in 1939,
i cooperation with the  Technical
Assistance Administration,

Optimum size of industrial plants
Central America!

Report on the work of a pancl of
experts in industrial management in
under-developed countries, including as
an appendix the papers submitted to the
meeting by members of the pancl and
by the Secretariat.’

Bureai: of Social Affuirs

Role of community development in
industrial growth. Effect of community
development as an incentive to higher
production. Suitable organizational
forms of different types of productive
enterprise.”

Environmental (regional) planning.
A seminar on regional planning is being
organized for 19587

Urbanization. A seminar for Latin
America will be held in 1958, Another
seminar for the Middle East will be
held in 1959 or 1964,

Interrelationship between industrial-
jzation and general social services,

3 The articles on capital intensity in in-
dustry in under-developed countries and
on capital intensity in heavy engineering
construction published in this issuc of the
Bulletin were prepared as part of this
project. _

+In co-operation with the secretariat
of the Economic Commission for Latin
America.

5 A note on the discussion of the panel
appears in this issuc of the Bullctin.

¢ This project is related to a larger re-
gional study by the secretariat of the
Economic Commission for Asia and the
Far East (ECAFE) on the role of self.
help measures in economic development.

7In co-operation with the secretariat
of ECAFE.

s Joint United Nations/UNESCO
project.
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Housing. Meetings of experts were
held in 1957 and others are now
planned. A seminar on housing through
non-proht organizations will be held in
Denmark in 1958, A nunual on stabi-
lized carth construction for low-cost
housing based on reports ot technical
assistance experts will e published in
1958,

Trends in internal migration i un
der-devetoped countries,

Pilot ficld studies on rural ender
employment and characteristics of rural
population in relation 1o industrializa
tion,

Secretariats of the Regional
Economic Commisstons

The current activities of the secretar.
iats of the regiomal commissions in the
held of industrialization and  produc-
tivity reflect the commissions” emphasis
on continuing and long-term aspects of
economic developnient,

Secretariat of the Fconomic Comnis-
son for Asta and the Fur East

(ECAFE)

Role in economic development of ox-
panded selt-help measures such as com-
mnunity development.”

Mobilization of domestic and inter-
national  hnancial resources for cco
nomic development,

Problems and techniques of agricul-
tural development planning and imple-
mentation  in relation to economic
development as a whole and, in par-
vcular, to industrialization."

Seminar on regional planning and
the location of industry 10 be held in
1958,

Conference on water resources devel-
apment,'?

Meeting of experts on pulp and paper
industries to be held in mid-1959,!7

Studics on cottage and small-scale in-

¥In co-operation with the Bureau of
Sacial Affairs,

1" Working party held in 1957 in col-
laboration with the Food and Agriculture
Organization (FAO).

1t Jointly sponsored by the ECAFE sec-
retariat and the Bureau of Social Affairs
with the co-operation of UNESCO. This
project results from the joint United Na-
tions/UNESCO seminar on nrbanization
held in 1956.

" Held in 195~ in co-operation with
the Technical Assistance Administration
(TAA).

" Joint ECAFE/FAO project. with the
co-operation of TAA
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dustries, in - particnlar wnping and
leather,

Technical studies on steel, mining
and transportation,

Secretarsar af the Fconome Commis
ston for Ewrope (ECE

Feonomic development of southern
Furope. The study prepared by an ex
pert gronp is being followed up in
various committees. Proposals concern
tig highways, housing, production of
building materials and  building  re
scarch, and torestry development™ are
nnder discussion.

Methods of improving the supply of
both natural and manutactured gas.

Coal. Studies relate 1o carbomization,
district heating, low temperature and
medium-temperature carbonization
meters, and coal production probleims
such as accelerated sinking of shatts,
underground gasification, and the like.

Reduction of construction costs for
hydro-powcr stations through increased
mechanization.

Rural clectrification. Annual snrvey
of developments in this tield.

Housiag. Studies relate 10 govern-
ment policies regarding the indusirial-
ization of house building and the redu:
tion of its cost, and to financing of
house-building programmes.

Economic implications of antonu
tion for the countrics of the European
region.

Certain projeets on technical aspects
of railroad operations and on mechani.
zation ol agriculture which have a bear-
ing on industrialization.

Steel. Standardization of methods for
defining the capacity of rolling-mills
and of blast and steel turnaces. Methods
used in the staffing of mnodern steel-
works.

Timber. Forest working wechnignes.
Training of forest workers. A meeting
of the joint FAO  ECF Committee, held
in 1957, reviewed progress on snch mar-
ters as the handling and transport of
timber inmountainous regions, appli-
cation ot machinery 10 torest work,
tractor testing, and the like, A study
on treuds in utilization of wood in hous-
ing is being published, Feonomic and
technical problems of the rapidly grow-
ing fibre board and particle baard indus.-

'+ The ECE secretariat assists the Food
and Agriculture Organization in this lat-
ter project.

tries were reviewed at a world-wide
consultation organized in 1957 by the
Food and  Agriculture  Organization
with the assistance of the Feonomi
Comnmission tor Furope.

Secrerarnar of the Econome Conmns
sion for Laten Amereca (FCLLL,

Analysis and proyecnon ot develop
ment on the basis of the experience ol
the Batin American countries, The seq
retariat recently assisted experts ot the
Fechmical Assistance Admnnstration in
prepaning o Manual on Fconomie Dy
velopmens Projects and a report on
problems of public administration in
telaion 0 economic  development
policies.

Programming by scctors and regions;
preparation,  presentation and evalua
tion of individual projects,

A meeting of experts on problenss of
cconomic growth and the echnique o
programming ~planued for 1939,

Resources and prospects for develop-
ment of umber, with a view, in par-
ticular, to supplying raw matcrials to
the wood-working industrics.

Mining, A mecting on Latin Amer-
ica’s mining industry will be held in
1939 or 1960,

Steel ind chemicals,

Creation of a regional marker  tor
selected products in Latm America--an
inventory of existing industries will be
prepared.

Rescarch on social and demographic
aspects of nudustrial development.

A regional seminar on social aspects
ot cconomic develepment- planned tor
|();Q).lll

UNITED NATIONS TECHNICAL
ASSISTANCE ADMINISTRATION
(UNTAA)

The assistance supplied by UNTAA
in the field of industrialization and pro-
ductivity includes provision of expert
advice, tellowships and equipment, as
well as the organization of seminars.
study tours, training centres and con
terences, During 1956, approximately
one_hundred experts in various indus
trial hields warked on projects in twenty
seven countries;y in the same year, 287
tellowships were gramted for  studies
contributing to inclustrial development.

> Jointly with the Technical Assist-
ance Administration.

"“In co-operation with the Bureau of
Social Affairs.




SPECIALIZED AGENCIES OF
THIE. UNFIED NATIONS

INFERNATION AL LABOUR
ORGANDBATION (11.0)

Dunng the period nider revies . HLO
contimied 10 devote |m|‘lu||];|r attention
to projects specibeally related 1o the
crowth of productiving. Tn onderakig
activities i this hiekd, FRLO has dranag
qeatly upon te knowh-dge and expe
wiee: gathered e regand o imdustrial
ad Tabour management relations, voca
“onal traming, cmployment conditions,
adwstrial satety and hvgiene and related
wchils.

The role of cmployers and workers
Drogrammes to raise prodactivity was
lisenssed at the Sisth Conterence ot
Vinerican States Members ot 11O m
19560, Onestions of productivity in sev-
cral of the indusinies tor which tripartite
adustrial cammitices have been set up
within the framework of 1.0 were
retvrred by the Governing Body to these
committees and discussol by then, Such
questions have been or will e consid
rol in 1956 and 1957 by the Petroleum
Commitiee, the Inland Transport Com
mittee and the Metal Trades Connnittee,
T assist the vanons commuttees and
canferences in theirldiberations, o re
oort has been prepared o cach case.
Fhe full 1ext ot the resolutions adepted
by these bodhes s |\II|)|i\|\c(| i the
Ofpred Budletin pmoont by the huer
aattonal Labour Othee,

Numerous articles on prablems o
productivity am! industrialization have
aeen published i recent issues of the
International  Labowr  Rericee,  and
Jorter notes on developments o
rerest in this held have appeared i
bidustry and Labour The WO litro
cuction to Work Study, a manual which
had been widely nsed in a provisional
cdition by the 1LO technical assistance
‘missions, has been revised in the light
of the experience thns obtained and
republishedd.

Under the expanded programime of
technical assistance, 1.0 has continued
to provide advice and assistance in con-
nevion with the raising of productivity
n a number of industrially under-
leveloped countrics. Missions concerned
vith productivity questions are or have
feen at work in Rolivia, Brazil, Central
\inerica (at the Central American Re-
-carch Institute for Industry (FCAITI)
which serves Costa Rica, Guatemala,

" A similar agenda item had been dis-
-ussed in 1953 at the ILO European Re-
sonal Conference.

Honduras, Nicaragua and El Salva
dor),t Cevlon,  Colomibia,  Fpyp,
Gireeeey Hong Kong, bndia, Bsracl, Pakis
tn and Yugoshvu, A misson s oy
pechd 1o sare work vy shortly
Argentma, and several ather Govern
ments have mdhicated their mrerest
reconang assistance o this ficld, Fhe
nber of productivm expens antached
o cach ot these nnssions o1 any one
e hus ranged trom one o tine, b m
i Horty ol Cases then e one o
WO CAPCEES Lo a0 1ssion.

hino two countries are conditions o
probbans identical, and o twi inissions
havy beenable to adopt the e ap-
prodach, Nevertheloss, there s g cerrain
smlarity i the panern of the aonng
fies as well as e therr s,

Preliminary sarveys of reguircinents
and the establishment of conticts with
the government departments concerned
and with representatives of emplovers
aml workers have been followed
demonstrations in- individual plants of
techmgues which may be used 1o raise
productivity. and by training courses,
While these courses  nften given in con
pction with the demonstravon proy
ety vary, emiphasis has been alaced on
sl .||\prni.lliull conrses for top numn
agement and on Tonger omirses, nl abont
o menthsy” duration, for lowsr rank
g mamigement officials and i some
cases also tor workers, i the simpler
techniques of work stndv, Fly conrses
have also incaded practical work car
rioh out by trancees o their own plants
nmler the supervision of the FLOY ey
perts, Inadditton, cach ot these missions
has heen called upon 10 advise and asaist
the Government in setting up or devel
oping organizational machinery, such
as national centres designed < pramote
productivity —a matter to which great
importance is  attached since produ-
tvity nussions, like other technical as-
sistance missions, should aim ta be
“sell-liquidating”. Commnunity projects
have beeu a special feature of the work
of the Indian mission. Assistance in the
traming of industrial engineers at uni-
versity or technical college level has
been provided, notably in lsracl and
Hong Kong.

18 Established under the auspices of
UNTAA and the Governments of these
five countries. During 19356, eight
UNTAA and two ILO experts co-oper-
ated in this project.

FDODANIUAGRR U LTURE
DROCANIZATDAN OF 10 ENVTED
NATIONS (FAD)

Fhe maprascoem o produciny
.|_L'|h||!lu|1. tarostry i fidhier e AR
v amporiant place on the agenda
ot the nirh Contaorance ot 1A e
ber Governments e Nevomiber 1oy
general mtroduactory paper on the sih
et was prepared by the secretanae b
the miore speaibic neld o procesing and
markenng o tood and agricnbiunl
products, the secrarariar has recemly
madde surveys i Pakistan, Fhaaland and
Burnu to deternine which toods shontd
be processed on an mdustral scale o
e domestic market or tor ot
Studhies of ynrthods of processimg sieh
commodities as coreals or tlons have
heen completed or are nnder way m
Isracl, Indha, Southern: Rhodesia, Bl
and Yogoshaven A series of stndies con
cerning stmall rral industries 1or the
processing ot agricultural prodnas has
dealt with cassava and cassava prodines
and alive oil: an illostrated glossary of
terms applying 10 rice processing, has
also been preparcd and apaper on prog
essing of copra will shorthy he pubhished
In 1957, twentytwo experts assisted the
member conntries i the improvement
of snall industries tor the procesing
of hades and skins, rubher, 1ice, dates,
ea wool and vegrtahle fhres Ao
ance s also given tooa mamber o1 conn
iries i the held of canning, dehvda
ton and retnigeration, ot commaodities
such as ik, mear orrcal Hours and
fruits. FAO) has also veeently ennred,
m co-operation with the World Tealth
Organizatnon, 1l complicavd neld ol
tood additises tor the stalnlizinon ol
certain products, Three joint meenings
have heen orgamzed so far: the fegis
lation n this tield is regularly published
by FAO m a bulletin ennitded Current
Food ldditives Legislation.

As regards marketing of agricolual
products, special studies relate 1o the
marketing of Tresh fruit and vegetables
in the Persian Gult arca and w0 gam
marketing in Syria with special reter
cnct o storage, transport and pricng.
The first two in a new series of market-
ing guides designed o meet the needs
of the less developed countries, Marker
g Problems and Improvement Pro
grams and Marketing Fruit and 'cge-
tables will be published shortly. During
1957, advice an marketing has heen
given under the twehaical assistance
programmws by twenty-one resident spe
cialists, and twenty-three fellowships in
marketing have been afforded Tor sty
in more advanced areas.

In the fishery ficld mare eimphasis
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has been placed on fish-marketing strucc-
tures w relation o potential consumip-
ton centres and, since 1956, °AO has
promoted studies of the functions of
middlemen and co-operatives, and also
of ish markets and terminals. Projects
for 19571959 inclnde a training centre
m fish processing, fishery cooperatines
and administravion, and wechaical mieet
mgs on hshery cooperatives and on
costs and earnings of tshwg enter-
prises. Accounts of technological devel
opments in hshig, tsh handlimg and
fish processing have continned 10 he
abstracted in Wordd Froheries 1hstracts,
and . nternational gear congress was
comencd i Hamburg in October 1957,
Further progress has been nuade towards
a werld survey ot Tiving aquatie re
sources. Vo mmber of countries have
recencd techmaal assisance i the
mechianizaton  and  unprovement ot
hshing operations, tsh marketing, tish
ery harbour constriction and fishing
boat design.

The devddopment of 1orest indnstries
ard ahe markenng of their products
continue 1o v a major area ot work .
b Keeping with the advances being
made in technological development in
other industries, continuing cmphasis,
espectally through techmical assistance
programnies, s being placed on the
tmprovement of miethads and - cquip
nment Jor extraction ad conversion ot
nmber and other forest products, on
torest imventories and marketing snr
vevse on the establishiment of rescarch
and traning centres 1or wood technol-
oy and unlization, and on gindance
i mroducing new forest industries.,
The activities of the several regional
torestry - commissions and - of - speeial
sty groups, such as the forestry seg
ent of the Meduerranean Stady, the
Renewable Resources Survey, and  the
Tunber Frends Study, have  cncom-
passed both industrial development wnd
improvement i productivity ol forest
indnstrics,

The FAO wechnical panels on me-
chanical wood technology and - wood
chemistry have continued 1o focus their
attention on - problems involving  the
mechanical and chemical milization of
wood. Working parties on the industrial
application of wood hydrolysis processes
and in the held of pulp and paper have
been established. An nternational con
sultaion on “wmsukation board, hard
hoard and particle board”, convened in
Geneva under the jomt auspices of 1F.AQ)
and the Feonomic Commission  tor
Forope i January 1957, was concerned
with hoth the wechmcal and cconomie
developments i the board industry,
Particular attention wae ginven o the
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possibilities 1or increased ntilization of
wood and fbre residues fram primary
forest operations, wood  products tac
tories and agricultural sanrces. Among
the projects scheduled for the near
tuture are a world conference on me
chameal woud technalogy and a survey
ot the prospects 1or the pulp and paper
islistry e the Far Fasy,

UNITED NATIONS EDUCATIONAL,
SCIENTIFIC AND CULTURAL
ORGANIZATION (UNESCO)

The relevant activities of UNESCO) aie
carrently tocused principally on social
aspects ot mdintrialization, with special
reterence to nrbamization problems,
Projects recently completed nclude
stidh on the social imphaations of
dustriahization and arbonization south

ot the Sahura, published m Mugudt
F956, and the Jownt United Nations

UNESCO Seminar on Urbanezation
the FCAFE region, held in Bangkok i
Aogos 1956 The work now planne!
mcludes contributions of UNESCO 10
the United Nations semvinar on regiona!
planming i relanon o nrbanization andd
mdustriahization, to be held i Tokyo in
1955 and 1o the jont United Nations

UNESCO senimar on nrhanization, to
he held i Latin America in 19358; cer
tin aspects ot urbamzatuon way also be
dealt with by the Regional Social Ser
ence Rescarch Centre for Lt Amer
wits sponsored by UNESCO, which will
come nto operation at the beginning ol
IS Another jomt sennar tor the
Middle East is now planned tor 196,
feonay be noted that the oricntation
and emphasis of UNESCO'S studies in
this ficld bear upon prohlems of transi-
vnon trom rural to urban Life, rather
than upon the whole complex of social
and cconomic prohlems involved by the
process of wrbanization.

Rescarch work ancillary 0 urbaniza
ton problems s being undertaken In
the UNESCO Rescarch Centre on the
Social Tmplications of Industrialization
m Southern Asia which will study, in
particular, the social and cudtural factors
atfecting productivity, and hy the Inter-
national Rescarch Ohice of the Interng-
tonal Social Saience Council, which iy
studyving urbanization in Africa south
ot the Sahara,

The  Inernational  Social — Scienee
Council and UNESCO hinve started o

rescarch study designed o clucidate the
influence of social and economic tactors
on the autudes and - productivity of
workers. Relevant rescarch s being con.
dhcted e areas: Corsica, India,
Japan, Mexico and Switzerland. The co
ordination among the vanons researcls
gronps and the preparaton ol the fing!
report on the basis of the five arca e
ports are entrusted 1o the Internatonal
Research Otlice on Social Tmplications of
Technologial Change, This Othee has
mstituted an enguiry to chot mtorma
Hon  trom competent onstitations
Crechoslovahia, Poland and the Sovia
Uinon. Fhe enquiry will muake possible
+ conparison of the problems raned
techmcal and cconomie progress i dii
terent cconomies and pohineal contests,
andd also o the research methods eme
|\|U_\('d.

Among the projeas scheduled tor 1t
near tuture, one relates 1o the nnpaa
ot mdostrahizatnon on tumnily organiza
fron e certam parts ot AMreca, and an
other to the theoretcal and methodoloy
1l problems riised by the consideration
ot the sacial changes cansed by wechmical
l\]llgr('\\.

INTERNATIONAL BANKR FOR
RECONSTRUCTION AND
DEVELOPMENT (1BRD)

The hmandng acuvities ot the World
Bank promote the spread of industry
ansl the raising of productivity i several
WS Support for power, transport and
comnnmicatnons has so far  absorbed
two-thirds of the total of $2.328 milhon
lent by the Bank for development, This
wpe ot lending provides an essenta!
substructre for the  establishient o
maodern processes and techniques in all
sectors ol the cconomy. I suitable cases
the Bank also lends directly for indus-
trial enterprises,

lndustries directly assisted by Bank
fmance i recent months inelnde sted!
makug i India and coal wining in
Chile. N sum equivalent o $20 madlion
lent o the privately-owned Indian Tron
and Steel Company is helping 10 finance
addivonal rolling capacity and thus ©
ncrease onmpnt ol semi finished  and
tished steel o 800,000 tons anuually.
This loun, together with one made in
FIS200s hancing a programane that
will move thin donble the company’s
capacity, A total ol $22 nullion was ro
cemtly fent o modernize and expand
the operations of the two privately
owned Chilean companics—-Compiii
Carbonilera v de Fundicion Schwager
and Compaiia Carhonitera ¢ Tndustrisl




de Lota- which wgether produce more
than three quarters of the country's coal
output. Both of the companies assisted
by the Bank are at present engaged in
openig amnes that will exploit produoe
tive new seams and thereby reduce una
COSES,

Other recent Bank lending has pro
vded tands tor natonal programmes
which have among therr nan parposes
the stanulation ot mdustrial growth.
Hhias, a sunn of 873 million was lont o
provide interim tinancmy tor the second
sexen vear plan i Fre The object here
was 1o provide finds tor a progranmine
mvolviig the myvastment of the equava
lenn ot wheut $1.060 mithon, o which
about b5 per cont s expeeted to be used
tor texnle, cament, brick and other
dustries, Sall Livger sums are ablocated
m the plan ta unprosing rransport and
“[h(‘l services of ||‘|P(i|'(.|||\t' to ll“l“\“‘_\.

hi the Nethorlads a loan ot 315 il
lon swas made to assist the Hlerstelbank
mn lll;lim;nnlllg the mpo ob ats opera:
tions. The Herstelbank 10 which 4
Bank loan had alreads been urde in
Fo49 - was satapsomtly by the Govern
ment and private aivestors with the
abject of hastenmg the adaptation ot the
Netherlands cconomy 1o the changed
conditions ot the post war world and
with the purpunse, i particular, of fos
tering the growth of mdustries. Over
the past decade the activitios of  the
Herstelbank  have been successtully
stimulating actaty in shipping, metals,
shipbwlding, road and e transport,
chenncals, and other mdustries impor-
1ant to the export trade,

Another wav in which the Bank
seeks to promote indnstrial growth s
through providing both tfinancial and
advisory assistance for the setting up of
natonal development hanks, One of the
man purposes of such banks is 1o assist
nationals of the countries concerned in
launching or expanding industrial enter-
prises, Several of them also seek o serve
15 clearing houses to bring together in
vestment resources el the necessary
managerial talent. A study of the fune-
nons af development bank s and of the
various types of organization adopted
mospecitic cases has recently een pre-
pared, on the basis of the Bank's cxpe
rience, by a inember of the staff of the
Feonomic Develapment Institute  and
published in October 1957 by the Johns
Hopkins Press.™

An example of @ development bank
hat is now being established and will
“hortly start operations is the Pakistan
fndustrial Credit and Investment Car

" William  Diamond.

Derelopmenm
Banks. Baitimore, 195~

paration. This was farmed by private
Pakistani, British, American and Japa
NCSC INVESIONs: it 1s to receive a loan of
comterpart funds from the Govermnent
of Pakistan, and $4.2 wmillian from the
Bank to cover toreign exchange require
ments. le will promote the grawth o
snalt and medinm sized industries by
making investments, underwriting se
cinties, and helpig o organize the
managerial, techmical and  administra
e services required for private ven
tres. hisnitutions ot a similar character
have been set up with Bank assistance
- Cevlon, hdia and Forkev: i the
latter two cases, Bank Toans have been
made to provide toreign exchange tor
their operations. The significance of the
Turkish bank 1o the national ccononny
i indicated by the fact that 1t has now
tinanced  severat hoandred  idustrial
projects with total annnal output sty
mated at 732 nullion Turkish tieag
(8261 million at the otheial ratey. In
Fibiopa a publicly -owned hank ser up
with the help or a Bank loan, s pro
moting hoth industrial and agricubioral
growth. In Austnia discussions are i
present in progress with the object of
establishing a new intitation 10 he
known as Investitionskredit 1o foster the
growth of private wdustrial venires,
The Bank's techmical assistance actin g
ties alo ancdude much work tha s
helptul o member countries cither in
carrying torward progects - individual
sectors or an striving 1o increase their
total industrial production and raise the
fevel of productivity. In Japan the Bank
has recently concluded an agreement
under which it will contribute up 1o
$75.000 toward the cast of 4 government
study of means by which productivity
i the coal imnes could he increased.
The Bank s also underaking a study,
tointdy with the Tabian Government,
which will lead to the canstruction of
nuclear pawer station in southern laly.

The Ceylon Institute of Scientific and
Industrial Research, set up a little more
than two years ago with assistance fron
the Bank and the United Nations Tech
wical  Assistance  Administration, s
achieving valuahle results in exploring
new industrial processes and new uses
tar local products. 1t is affording a wide
range of SeFvices 1a Vanous ¢nterpriscs
I nvestigating ways to introduce im
praved products and reduce costs af
production. The Bank provided the

services of one of its stalf memlbwers o

actas the tirs dircctan of the Institute,
At the matatum ot the Govermnent ot
Malaya, the Dircctor recently paid a visit
to that country 1o make recommenda
tions on how a siilar industrial re
search agency might be set ap there,

hi the course o its techmied assist
ance work, the Bank tinds w number ot
opportumties  tor  adviving  memibwe
conntries on development problems and
policies and hins helps them 1o achicve
more effective use of thar resonrees, It
has recemtly Teen engaged on general
\“r\(') NVISSION S l‘()“\('f”l“g l(lllli"‘-
Somahlind and Thailand. The mission
to Fhaland, which was organmized dur
my the summer of 1937 and s expected
to renan i the conntry toy about one
varr, includes an axvpert on indistrial
dhirs, Virious opportiminics alsa arise
o render advisory assstance on mdus
trial problens throvgh the readent rep
resentatives at prosein stattoned 1 uine
member countries in Lt N inerica, the
Middle Fast and Asia.

The purpose of the Faomomie Ixvel
opment Tustitute, which s now holdin:
its third study conrse i Washimgton, 1
10 bring together semor government
oficials 1o discuss development problems
and explore the conditions for their
solation. More than bity ofhcials trom
the Bank's less-dey cloped inember coun
tries have now attended courses at 1he
Institute, and mdustrial deselopment s
the subject of one ot the seven courses
into which the work ot the Institinte s
divided.

ENTERNATION AL FINANCE
CORPORATION (1FC)

The bmernational Fivanee Corporation,
which wis established on 24 July 19560
as i athlhate of the Internanional Bank
tor Reconstruction and Devclopment,
uses 1ts funds for ivestiment in privane
enterprises. The Corporation s at pres
ent confining ity activities to the held
of industry, includimg  processmg of
agricubtwral products and manng, and
EXPECES 10 CONCENErate its Mvestments in
the less industrially developed countrics,

As of September 1937 the Corporac
tion had entered into four connmitments
totaling the equivalent of 5,320,000,

A $2 mullion imvestment was made i
Siemens do Brasil Companhia de Hec
tricidade, in Brazil, which, wopether
with the equvatent of 8§85 nillion
heing invested by Siemans of Germany,
the owner of the enterprise, will e ased
to expand the business and the plant
facthities tor the shanutacture of clec
tric generating cquipment, ssvitch gear,
transformers, large motors and acces
sorics far use v industrid trms and
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pribhic uthoes, as well
cquiptient. This will be the tiese e
srncd plant i Brasalb tor the manita
ture ot such g broad ange of heavy
AP AL,
now nnder wave with pradiocnon du
toostart e the begmmng or T93s md
completion scheduied e thice s,

LT N l('|\[lum

ocrraal Comstiucnon s

The ('('III\.I'(H[ G NGO ws
costed me Fogranes v Peodicros
dustrales SOV 0 Movoan CONTPan
owned by VMesiean and Mincrean stock
holders, The Tnternational Frinanee Cor
poration’s mvestment. together wirh an
myestnent by e
Fngrancs will be used to expand the
busmess and the phme aahnes 1o
the munutacare and side o1 a varon
ol indusinal products and componants,
Thie wailb include the odihtion o
chime woolmg 1or the ananntacure ol
awtomotine and other mechameal parts,
4 torge shape and an clectre sedd ar
nacc The cxpanded project will repie
sent the fiest manutacture in Mevico of
automotne ditferental gears and um
cersal ot hvdrabic yacks, and rock
Aril parts, Prodiction o sone ot thes
iems wilb start this antinan and shounld
he vsrder way tor dl ateines in 1938,

\h.ll'\‘htlhi( N of

A S22 mallion mvestment was nrde
mebmpress Minera de Manntos Blneos,
S AL g Chiean corporation, as part of
1onnanaal programme  totaling $12.8
milhion tor development o the Mantos
Blmcos copper nne and tor constrie
ton o a metallirgical plam Processing
2 rons ol ore per day and producing
abont 23 mthou pormds o1 retined cop
ver per vear. Foll seale operations are
expected by mud 1939,

Froallv, the eqnivalent of 3320000
was nnvested i Bristol de Mevico, S AL
m Meswo, Thiso together with ane i

vestnent cgnnalent to 82000 by (he
comnpany s sharchobders, will manee
the estabhwhment o an aocratt cngine
overhanb and repann shop adiovning the
Mosiee Ciy arpore, wlneh v dl e rhe
tist ot s tpe e Meswo, Mann con
strichion s complared ond prctinnnny
CPCTations are starting,

[he Tntcrmanonal Fiance € orpor
tion has now botore 1t bowaon tweonty
e and thirne appheations which ap
pean to beosvithm the scope of s e
tons and which oftar reasonable pros
pects o bemg siable tor myvestiment
Mose ot these proposals concern prows
focated an Tatn Amerncat: o somewha
sialler namber are tor projects e \sia
and the Middle Fast, wath relative by 1on
moother arcas. The proposals nchids
protects tor patp, paper and 1orest prad
notse textles, agricudtnnal,
anedl construction machers, enginea
g chennaals food processimg, comnent,
g, and printg,

st

WORLD HEALTH ORGANIZA HION
(WHo)

Current proyects of WHO which i
4 beaning onndnstral deselopment
and dmprovement of pradnenvate m
ude comvening imeetings ol experts
and senmmars on questions ol social and
ocnpational heallhoand extending wech
mcal assistiance ot teld w regnonal
and  wuonal traminginstitutions,
WO co operates with the Internation
al Labour Organisation m the develop
ment ol mternattonal standards and

leginbicion relating o mdistral - and
ocenpationadd health, Probleras ot on
vironte ntal samtation connected wath
Wt too sttt
anehseeconn e deatt sl throgdr espen

tosonrces, horser,
2roups and rogonal cocarenoes Tram
HIZ courses ol radiation v oo, and
Beath plivsroas sl b oo e Toss
ari the hoahh aspocts or v oot o
gl atolin FHeT e

WORED NTRETROROEOGIC V|
ORCGANIZ VTION (W A\ )

A nsnbor o progeats hae g boarn g
on indistoal development arnl the
provement of prodocinas arc carrcnth
carned ont by workmg groups amd
pancls et np by the World Ve orology
b Orgamization. Inthe neld ar ware
resottoes developrient. a panel ot oy
perts s preparig two techinneal notes
on - questions relating o nersn ks o
mateorofogical and hvdrologiodd
nans. Another panel oi experts s pre
parmg a tecdhmcal note neating as 1t
as possible the meteorolognoal aspeats
which arse i ditferent apphications o1
the peaccinl uses of atone energy, par
nenfarly e connexion with the estab
hshmert and operation o aanme plants
generating caergy o sndustial par
poses. Onestions rodated tarbualent dat
fision 1 the atmosphore are isensaed
o workimg group. I report will
dnde a siady o aunosphionie potliton
momdustrial regions, WO - Glso
ey miterested in o the desddopiient o
avheap e siple radation mstrnmens
tor the pracncal nulizaton or sola
energy. Pl project s careed ont i
Jdose coaperation wah UNFSCO),

STATISTICAL
YEARBOOK

1957

subjects.

The most comprehensive volume yet published
giving authoritative international statistics on demo-
grophic, economic, financial, social ond cuural

More tables (191) and more statistics are contained

in this ninth issue than in any of the preceding
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TITLES ON INDUSTRIALIZATION

Fhe o ocaomans i this Tst eannldy
i s e nanged abpha
Cicadle o hor tae e, whian no
then e seatad s The hist mdudes
ticdes s trnmang ot mdasnal de
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swurnettateona on the subrect are to be
annd o the Umited Nations Docimients
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srings up to date the Beblessaply on
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