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Preface

HE ARTICLES AND bibliographical material contained in this issue of the Industriali.
zation and Productivity Bulletin arc concerned with 2 variety of subjects in the
field of industrial development—planning and programming, capital intensity, standard-
1zation, financing and health aspects of industrialization. Planning and programming is
the main subject or a closely related topic in most of the articles, some of which are
revised versions of papers prepared for a Seminar on Industrial Development Program-
ming in the Latin American Region, organized by the United Nations and held in san
Paulo, Brazil, from 4 to 15 March 1963.

The article entitled “Projection of Demand for Industrial Equipment™ is aimed
at evaluating, for planning purposes, the level and composition of demand for equip-
ment in sclected major sectors of manufacturing industry in the developing countries in
relation to the expected trends in production of the equipment producing industries in
these and the developed countries, in the next ten to fifteen years.

The purpose of the next article, “Choice of Capital Intensity in Industrial Planning”,
is to evolve some operational criteria for sclecting the appropriate “factor-mix” in plan-
ning the development of industry as a whole, of its main sectors, and of individual in-
dustrial projects at both the construction and operation stages.

Both articles are based on papers submitted to the above-mentioned Seminar on In-
dustrial Development Programming. In a brief note, information is given on the work
and conclusions of this meeting, which was concerned with over-all planning and
policies, sectoral planning, evaluation of projects, and programming or pre-investment
data.

In an article on “Standardization in a Developing Economy”, Mr. Lal C. Verman
discusses the need for standardization in the industrializing countries, particularly in
the context of development plans and programmes, the applicability of the kuowl-
edge and practice acquired in the advanced countries to the conditions prevailing in
the less developed ones, and the organization of standardization at both the naional



and international levels, against the background of the Indian experience in the past
fifteen years.

Problems of development financing are discussed in an article on *The Inter-Amer-
ican Development Bank and Industrial Development in Latin America”, by Mr. John
W. Delaplaine. The article reviews the policies, procedures and methods of operation
in the field of industry applied by this recently created financial institution to stimulate
the economic and social development of its nineteen Latin American member coun-
tries. Sectoral planning and project programming are among the subjects discussed in
the article, which is based on a paper submitted to the Sio Paulo Seminar.

Finally, the issue contains a bibliography on “Health Aspects of Industrialization”
compiled by the World Health Organization, which provides a selected list of books
and articles from periodicals published in the period 1981 to 1962.

All articles, except the two signed articles and the bibliography, were prepared
by the Research and Evaluation Division of the Centre for Industrial Development,
Department of Economic and Social Afairs.

Training workers to operate an imported spinning machine in a mill at Gatooma, Southern Rhodesia




Projection of Demand
for Industrial Equipment

THE prEsENT sTUDY deals with the requirements of the developing countries
for cquipment and machinery in the next ten to fifteen years. The projections
cover only the demand for industrial cquipment by the manufacturing sector.
They are derived by the application of equipment/output ratios in major
groups of manufacturing to the estimates of output of the corresponding groups.
The latter were in turn based on projections of population and income as
well as on the parameters of growth developed in United Nations, A Study
of Industrial Growth (Sales No.: 63.11.B2 ). prepared by the Research and
Evaluation Division of the Centre for Industrial Development, Department of
Economic and Social Affairs, in collaboration with the Research Centrc on Eco-
nomic Growth of Stanford University, California,

The study was presented to the Meeting of Experts on Capital Goods Re-
quirements organized by the Economic Commission for Europe (ECE) in
Geneva in February 1962. 1t complemented the study prepared by the Com-
mission entitled Production and Export of Mechanical and Electrical Engineer-
ing Goods (Sales No.: 63.11.E/Mim.12).

INTRODUCTION

ITH INCREASING ATTENTION being given to the need
W for the development of the economically under-
developed areas, concern has been expressed over the
magnitude of the resources, human and material, re-

uired to achieve the expected increases in income in
these countries. A number of studies have been under-
taken by various international and national groups for
the purposes of estinating these requirements in terms
of major economic categories such as domestic capital
formation, capacities to import and the development of
export markets, and the required levels of forcign as-
sistance.

The study of the international implications—the global
impact—of national development programmes has been
facilitated by the recent trend toward the preparation
of longer-term national economic programmes in under-

developed countries. While the scope and nature of these
programmes vary in view of the different eronomic and
social systems prevailing in the countries concerned,
nevertheless, certain basic aggregative economic data
which are reasonably comparable are supplied for muny
countries.

At the present time, considerable emphasis is being
given to the role of industrial development in the longer-
term pattern ot growth. There is no necessity in this
study to examine the various reasons why priority is
attached to growth in that sector; it is sufficient to take
note of that tendency. The programme of work of the
Committee for Industrial Development has been drawn
up with a view to obtaining information on and study-
ing a certain number of major problems arising in the
process of industrialization of the developing countries.
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Among the areas of studies are the structure and se-
quence of growth of industry and projection of require-
ments -mdustrial cquipment of industry by mujor
mdustrial branches in relition 1o this growth. The two
stdies are closely interrelated : the first is brictlv deseribed
m-section IE of this article and provides the staistical
basis for the projections of the sceond.

Fhe present stady, whicl deals with cquipment re-
quirements, is an - attempt o derive o certain number
of mimimum equipment data related o the growth of
major scetors of manufacturing industrics in the develop-
mg countries in the nest ten to fifteen vears which, i
is helieved, might be useful for both 1he developing
countries. which are concerned with the magnitude of
the prospective demand and the industrial conntries
which are the major source of supply of investment
soods.” For the purposes of this study, investmem e
quirements have been broken down into two mujor
categories: equipment and construction. It is well know
that construction requirements for industrial plants can,
for the most part. he met from local resources: morcover.,
these requnirements may vary considerably from country
to country, in relation to local conditions. On tie other
hand, cquipment requirements are less likely to vary in
relation to local conditions, being determined hasically
by the technology used. 1t is anticipated that in the period
under review the major part of the requircments for
manufacturing equipment proper, which constitute over
80 per cent of the manufacturing industries® cquipment
demand, will continue to be met by imports. While some
mcrease inlocal production of equipment may be ex-
pected in - certain of the more advanced among  the
developing cauntries, it is not likely that this source of
supply will meet the bulk of requirements for manu
facturing cquipment proper in the next ten to Hfteen
years.?

In projecting equipment requirements for manufactur-
ing industries in the developing countries, it is impartant
to take into account the fact that manufacturi ng s only
one of the sectors which uses the output of the mechanical
and electrical enginecring industries. 1t is estimated that
manufacturing equipment proper imported by under-
developed countries represented 28 per cent of the total
value of machinery and transportation equipment im-
ported by these areas in 1953. The recent growth in
investment programmes in industry has resulted in an
increase in this share, and by 1958 and 191, it had risen
to about 33 per cent (sec table V of the appendix).

U'The present study takes into acconnt only imports of equip
ment front western Furope, the United States, Canada and Japan.
fmports of equipment from the centrally planned economics are
omntied for stnistical reasons. The Union of Sodialist Sovie
Republics does not use the Standard International Trade Classi.
fication (SITC) and their exports of capital goods are mecluded
in “complete industrial plants™, Shipments of equipment from

centrally planned economies to newly developing countries appear
to have increased substantially in recent years,

* A distinction is madc between total demand for equipment
by manufacturing industries and that component which represents
nuachinery osed exclusively or principally by manufacturing. This
distinction ks dealt with in detail fater on,
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The importance of these imports from the point ot
view of the supplyimg ountries can be seen from the
tact that in 198, exports of manufactuiing equipment
proper to the under-developed countries 'were estimuted
tor represent dhont 10 per cent of gross outpur of these
mems e the mdnstral countres. Among the western
European countries, the share appeared 1o he over 2 por
cent for the United Kingdom, while it exceeded 15 per
cent for the Federal Republic of Germany?

The first step of the analvsis which iollows is 1o st
mate the level of 1ol requirements of cquipment 1
rebinon o ahe mnicipated inercases i manutacturin
ourpur e the period 1970 1975, "Fhe mcthod of projec -
g these varions magnitudes is - discussed i detail 1
section IE below, T brick, on the Basis of 0 gudy o
Lactors determining the structure of industry, the Teve!
ol output 1s projected for selected muajor sectors of mun
Lictaring industry for under-developed comntries s a
group. Equipment requirements per unit of output, s
estimated from o detnled analvsis of 1the United States
cconomy, are then applicd to these sectors i order o
determine the level of otal requirements and its com-
position: an estimate s made e the same time of the
magnitude of cquipment required  for replacement of
the existing stock of capital, These requirements arc
hoally analvsed in terms of their compasition by broadd
categones of cquipment,

Itis recogmized that the application of equipment re
quirements hased on present or recent United Staes
practice has many shortcomings; clearly if one were
concerned with particular sitwations such as an invest
ment programme for a speaific country, these duta would
have to be supplemented by more detailed analysis, More-
over, modern industry is characterized hy a rapid rate
of technological changes, so that the requirements for
many individual industries may undergo rapid changes
in the next decade. Nevertheless, for the purpose ol
arriving at hroad orders of magnitude and s a first
approach to the problem, pending availability of better
data! it is believed that the application of the data from
United States sources is justificd.

As to the usefulness of the present data, which are
segregated by major industrial categorics, a first question
which arises is to what extent the production programme
of a machinehuilding industry with given production
capacity is flexihle in response 1o changes in demand
for products or groups of products. It is clear that
analysis of demand, to be realistic and meantngful for

4 Estimates of gross output in the industrial countrics were
made by the Centre for Industrial Development on the basis of
national manufacturing censuses for 1958 and earlier years.
Exports of manufacturing equipment proper, which represent
selected items of SITC 71, non-clectrical machinery, were com-
piled from foreign trade statistics, published by the United
Nations. The difficulties in defining equipment with sufficient
precision to permit measurement, and the obstacles in matching
trade with production statistics are discussed below.

* A continuation of the study on._equipment requirements is
contemplated by the United Nations Centre for Industrial De-

velopment, in cooperation with the regional econoniic com-
missions,
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this industry, will have 1o proceed on a level of aggrega-
tion: which takes into account these technological char-
acteristies. This problem was explored in co-operation
with echnical group in the Economic Commission for
Furope (ECIY).

It should be kept in mind that the level of aggregaion
of equipment used in the present study s in part aca-
dentaks de s based on o classification of cquipmen
adopted in the imput output analysis of the United States
cconomy reterred to above” T addition, since the sta.
tisticab amabysis as based on data derived from amother
study carried out under the United Nanions programine,”
the level of industry aggregation was necessanily deter-
mined by the classitication adopted in that study. An
Atempt to re-evatuate the data on a different basis would
be very expensive, and it should be considered to what
extent i alternative classiication is likely to vicld suf
hiently improved results,

The details of the various techniques used in the
projections are discussed in the main body of this study,
tis considered useful, however, o present bricly it
this point the statistical framework within which this
anahysis is being conducted. In projecting the level of
total industrial output and output by major categorics,
mdustry has been classificd into thirteen mijor sectors.
a break-down which is dictated by the avalability of
mternationally  comparable data originating  from  nar-
tomal censuses of production.’ These thirteen sectors are

*Unpublished material wade available by the Firvard Feo
nomic Research Project.

“United Nations, .1 Study of Industrial Growh, carried ont
in collaboration with the Rescarch Cemre on Feconomic Growih
m Stwford University, Cafifornia,

FThe dot are wken from Unied Navions, Patterns of In.

hased upon the twemy two-digit groups of 1he Intor
national Stndard Industrial Classiticarion (IS1C) into
which the category of “manufacturing industry” s sulb.
divided. Because of statistical problems comnected with
mational chissitications, it was found expediem 1o com
bine some of the two-chgit gronps: a list of the gronps
with an indication of the components is indic ned i the
statstical appendix table HI, Equipmem reguirements,
which are based upon the data from the United Sates
study, are cassitied inenns of the Umted Stes Stand
ardt Indusirial Classificanon which correspords very
closely 1o ISIC in than souree the delimtions of indusines
—users of equipmem —folowed the sane classitication,
considerably simplifying the suatistical problems mvolved,

Industrial output is measured in 1erms of vibue added
by manufacturing. This is actiably a measure ol gene
rated income which corresponds roughly to the gross
domestic product component i nanional accomming. i
s used as a measure of outpu sinee it las the advamage
of avoiding problems of duplication due to mer-dusin
purchases which arise in working witl 1he coneept ol
gross value. On the other hand, gross vatue i the fiaon
is used for the value of the cquipment, since i is the
purchase price of equipment that cnters the computarion
of investment,

Unless otherwise specitied, all value data are ziven
m constant 1953 prices. The toreign trade data hive been
converted it United States dollars at the olficial o«
change rates. The output dita ave been converted o
United States dollars using estimated parity rares, For
the details of the computations the reader s referred 1)
the publication cited in foot-note 7.
dustrial Growth, 1938 1958 (Sales Noc SONVILG). For detarls

o adinsiments of 1the naional i 10 provide international
comparabitiny, < e imraducion 1o tho pmblication,

I. EQUIPMENT/OUTPUT RATIOS

DESCRIPTION OF THE RATIOS

1S SECTION s concerned with an examination of the
T(I;lu on equipment requirements for individual in-
dustries which are used in the projections. The basic
technique is to determine for the selected indust ry group-
ings the value of equipment which s necessary to
produce one unit of output. This ratio, which shall he
calted the equipment/output ratio, is then applied o
the estimate of industrial output in order to determine
total equipment tequirements.

The most important problem in this connexion relates
toa precise definition of the ratio. Three types of capital/
output Fitios—or a component pur., the equipment /out-
put ratios—have been defined in the literature on this
problem and have been used for various purposes; they
are as follows:

(¢) Net average capital ‘output ratio: defined as the
depreciated value of the existing stk of fixed assets

used to produce one unit of annual output;

(#) Gross average capital output: detined as the un.
depreciated value of the existing stock of fixed asscts
used to produce one unit of annual output;

(¢) Marginal capitat ouput ratio: defined as the value
of new investment which is needed 1o produce one
additional unit of annual outpur.

For projection purposes the AVCRaRe ratios are less
appropriate since it is obvious 1that the process by whicly
the capital stock has accumulated over time is not rele
vant to the new investment which will e needed for
creasing production. What is nceded for this purposc,
therefore, is the marginal ratio.

In preparation for this study. 4 survey of the firerarure
on this wpic was conducted in order o obtain estiman e

S1In addition, the net average ratio, wliere copital values oy e
been adjusted W exclude  depreciation, is nm 4 salisfuorory
measure of investment requirements.
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of marginal capital /output ratios for industries which
would include a break-down of capital requirements into
cquipment and other items. Capital/output  data for
industrial groups exist for a few of the more industrially
advanced countries; however, some of these data refer
to the average ratios while others do not have hreak-
downs of capital requirements. For under-developed
countries. little information is available on this matter
on a suthciently hroad scale; scattered data are available
only for a numher of individual plants in certain in-
dustries,

The most extensive study of data bearing on the
prohlem of equipment requirements for expansion of
output was  prepared recently on the United  States
cconomy. As will be apparent in the discussion which
follows, these data do not completely conform 1o the
detinition of marginal ratios presented ahove. The data
represent, however, a complete set of such ratios cover-
mg the manufacturing industries which have been pre-
pared on a4 common statistical hase. Morcover, the sta
tistical base corresponds to the one underlying the study
on industrial output. For a number of individual sections
or commodity groups. more refined data have been
prepared in-other studies, but there are numerous dif-
ficulties in converting these data for application to the
avdilable output daea.

A study of the structure of the cconomy of the Unired
States in 1947 was undertaken by the Harvard Economic
Rescarch Project, under the direction of Professor Was-
sily Leomtief. In addition o presenting the familiar statie
mput output or flow matrix settmg out inter-industry
relationships for current outpun, this studv providad
dvnamic model setting out capital requirements for the
expansion of output in cach of the producing sectors.
More precisely, data are given for cach sector indicating
the value of all inputs (investment) which are necded 1o
provide the “normal annual capacine™ 10 prodhuce one
dollar of output® atl values expressed in 1947 prices.
This model contained 192 werors, of which some 145 are
manutacturing industries: the classitication of both in.
puts and outputs was based on the prevailing United
States Standard International Classification which s, as
noted carlier. roughly comparable to 1SIC. The basic
matertal underlving this study has been made available
by the Harvard Group.

The sources of the capital input data for this studv
were rather varied. A considerable portion was based on
data submitted to the United States Government by firms
which undertook investments in new plant and equip-
ment in individual industries in the emergency mobilizi-
tion after 1950; these reports listed in various degrees of
detail the components of plinned expenditure. Under
the definition given above. these data correspond 10
marginal ratios,

Some estimates were hased on capital inventory figures
and, in a few instances. on adjusted halance sheet duta:
estimates using these data would correspond to average

® This is simply the result of dividing the values of invesimeni
inputs by the expecied normal annual capacity of 1he new plan1.
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ratios. It should be noted that since the main objective
was to provide marginal ratios, preference was given
to data based on actual or planned new investment and
it appears that adjustments were made, in some cases
wheie other types of data were used in order 10 ApProxi-
mate the hrst type,

In the Harvard study, the data were given in 1947
prices. Since all of the data which are to be used in
drawing up the projection of equipment demund in the
present study are based on 1953 prices, it was necessary
to pnt these ratios on the same hasis. This was done
through the use of special price indices made available
by the United States Department of Lahor. In addition.
in the model, output was expressed in terms of 2ross
vialue (or sales value at the factory); adjustments have
been introduced 1o express output in terms of value
added. using for cach sector the relationship between
gross value and value added as resulting from the data
i the 1954 census of manufactires.

The definition of equipment used in these computa-
tions corresponds to items appearing in 181C 36-38 which
correspond 1o SITC divisions 7173, The results of these
computations are shown in tahle 1. The fgures in the
table indicate the amount of equipment needed 10 give
rise to one dollar of value added in the individual in.
dustrial sectors. In general, the relatmships among the
ratios for the individual sectors correspond 1o expect,-
tions: the clothing ane leather industries are capital
extensive, that is, use little equipment, and this is reflected
w the relatively low fgures for these industries. On the
other hand, hasic metals and petroleum refining, which
mivolve highly mechanized processes, are the highest on
the list.

Of particutar importance is the rather nurrow range
of variation in the thirteen sectors, particularly as com
pared with published data on the ratio of totl fixed
assets 1o vitlue added for certain countries. This nun
refect, in part, statistical averaging: itis well known that
aggregating a large set of data into a smaller number
of groupings tends 10 reduce the range of variation,
that is. the difference between the lowest and highest
entry in the set. In addition. the original data also sug-
gest that there s considerably more variahility in con-
struction requirements than in equipment requirements
Amony scctors. (This is also apparent from table 1)

Application of the data to the conditions of the
under-developed countries

For the purpose of projecting demand for equipment in
under-developed countries, it is planned to use the equip-
ment - output ratios obtained from the United States data.
As mentioned before, the weaknesses in this procedure
are manifold; nevertheless, in the absence of direct data
trom the under-developed or even other developed coun-
tries, there is no alternative. In the remainder of this
section, 1t is proposed to set out some of the factors
which have to be considered in order that the estimates
used in these data may be appropriately evaluated.
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INVESTMENT KEQUIREMENTS IX EQUIPMENT AND CONSTRUCTION
TOR TIE EXPANSION OF OUTPUT IN MANIFACTURING SECTORS,
BASED ON UNITED STATES PRAGTICES

{hvestment per dollars of value added i dollars
at 1953 prices)

Mapor gronp Equpment®  Constrn: tion

Food, beverages and tobacea 0.41 0.40
Textiles 0,51 0.40
Wood and wood products 0.39 0.39
Pulp and paper 0.65 0.4R
Printing and publishing 0.42 0.24
Rubber 0.44 0,26
l.eather 0.19 0.24
Clothing (including Turs) 0.20 0.18
Non-menallic minerals 051 0.67
Chemicals and petroleum  products 0,63 1.30
Chemicals 0.54 0.35
Petrolcum 0.94 4.70
Basic metals 0.92 1.42
Metal products 051 0.32
Torac” 0.5 0.57

Sowrce Vompled on the basis of unpublished material supplicd In
Harvard Eeconomic Rescarch Project.

*The total equipment uwed by manufacturing indastrics consists ol
cver 8oper cent of non-electrical machinery Omanutactuning  eqinp-
tment properdy the rest s made up of machimery and cquipment for
which manufacthring s only o marpnal consamer, For a break-down
of abe cquipment requireor nts In manutacturing andustries, see ap
pendhx table 1V,

“This total v the weighted  average for manatacronng  industry
i the Unitad States i 1947 Tnview of the differences mahe structure
ot manulacturing andusirs o nnder-developed coantres, the over a1l
ritio s expected to be diffcrent Tor the latter.

Technology

The data on equipment requirements described above
reflect the state of technology of the industrially advanced
countrics, In these countries, with relatively high labour
and low capital costs, it may he cxpected that the tech-
nology will tend to be capital-intensive. In applving these
data to under-developed countries, it is therefore neces-
sary to take into account the possihility of re-appraising
capital requirements in the light of the particular eco-
nomic conditions of these countries. In view of the factor
cndowment in most under-developed countries, namely,
a relative labour surplus and capital shortage, one may
expect, at least theoretically, some reduction of equip-
ment requirements through suhstitution of labour in the
production process. If this tendency had indeed been
followed in the industry of under-developed countries,
this would result in an equipment/output ratio lower
than that found in the advanced countries and smaller
overall requirements. There are, however, indications
that actual practice in the industry of under-developed
countries consists in the use of technology where sub-
stitution of capital by labour is of a very limited scope.
Considerable discussion has taken place in the litera-
ture on the possibilities of such substitution, and the

United Nations Secretariat has ¢ ngaged i cennn stadies
an this point." In the tirst phace, i appears thanr i many
processtype mdustries, such s chenucals, cement
metal rehning, the exisng technology Teaves Tanle Jee
wiav tor the substianion ol Libour for cipial i e
main clements of these processes. here s no douls 1
mthese mdustries, e anallan operations sinh s
materials handhng" packaging and Ianspor, there (sl
many possibilities Tor Labonr nse which, trom the ponm
af view ol emplovment, represent Iportnt acis oy
more intensive labour wihzanon: whether, rom 1he
point of view of cquipmon requements, the capnd
savings which could he achicved through snch subsiinu
ton would be ot any considerable signtha e s no
certam at this pome wathont tuther explovanon. Wl
respect 1o ather idustries. such as metal tabrcnon.
mlarmation on capital Tabour sulstimnon possibubies
i scntand nconclusive: Tunher research s also necded
an these aspects.

In the second place. connderaron shonld gIven 1o
the possible future trend m technolagical developmenis
which may afeet these ratios. It is obvious that 1 detaled
analvsis of this pralilem 1s bevond the soope ol this
study. Nevertheless, it s possible 1o make . lew obseryg
tons, Among industriahzed countries, the prinapal rech
nological trends in the past have been m the direcnion
al cost reduction through reducing Tabour mputs, 14w
material or fuel mputs: the consensus of vestigations
conducted so far 15 that i the man these savings Tnive
been achieved at the expense of greater capial purs
per physical unit of ouput.

In recent vears, however, certamn technological i
provements have been introduced which are siginticantly
capital-saving. One of these which has attracied con
siderable attentian heciruse of s potentiality with regard
ta under-develaped countries 1 the development o e
trical processes for iran and steel prochictnon." Anth
1s the grawing use of cast alunumum as a substinie b
on ar the replicement of metals by plastics i nimler
of final products: in these mstances, equipment require
ments to utihze the new raw materials i the producion
processes appear to be sigmbcantly fess than i the older
techmques. Reference may alss be made 10 the use ol

WSee, for example, the series of swhes aeabng vl i
problem in the Industriadization and Productiiny Budlctin: Non
1, 3, 4 and o

' Earth-moving, which nught be conaidered w speaal category
of material handhng, has been dealt wanl e iwo aniles appen
ing in the Industrialization and Producticity Rulletin, Nos |
and 3. See also the study vn “Choce of Capital ntensiy in
Industrial Planning” published m the presenmt Bullenn

¥ These are also desirable for under developed connhies m
that they rednce the need tor cortam raw materals windh are
in short supply. o these omantnes. For o discussmn ot 1l
matter, see United Nanons, Long Terne Viendy und PProble m.
1n the Ewropean Steel Industry (Salos No: ol HE ), dapner IV
See atso the veport ot the Caed Nanons Coubrence on 1he
Apphication of Sacnce and Techmlogy tor the Benetit of 1he
Less Developed Areas held in Geneva w Febriary 1963, 10 e
published i a series of eaght vilumes; «o e particalan volmne
IV, Industry (Sales N 63.1.24).
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II. PROJECTIONS OF INDUSTRIAL OUTPUT AND EQUIPMENT REQUIREMENTS

PROJECTIONS OF OI'TPUT

S NMENTIONED agovk, the projections ol output in
A manufacturing industries 1 the under developed
countries are based upon o parallel study deabing with
the growth and structure of mdustry. The latter study
18 essentially an cconometric analvsis ol the principal
lactor. determiming the levels of output and vate ol
growtls i different branchies of industry.= The anulvsis
s based upon aseries ol regression analvses ol the 1953
1958 data for some fifty sample countries, both developed
ad under-developed.

The study assumed that certain kev aggrepative coo
nomic variables, including the level of ncome and the
size of the country, are determining Tactors i the rate
andd struarure ol industral growth: e study has pro-
duced, in the Tirsst instanee, a simple projection model
mwhich ahie devel aud the composition of industnal
output are relited 10 two variables: per Capit imcome
and populanon. This simple model Tras then been
moditied 5o s 10 mcorporate i it the effects of other
pertinent variables,

The projection of the two independent varahles ol
the simple model has been carried out Tor the under
developed regions of 1he world® within the following
general Tramework, The period 19581975 was divided
mto three snceessive sub-periods: 1958 1) 1963, 1965 10
19700 and 1970 10 1975, cach sub period being considered
I8 it ol tine or astage of development more or
less individually distinguishuble i the fong ren process
of growth. In principle. more optinmistic prospects ol
development are anticipated for the Tater periods, The
prospect for the lisst seven-vear period, 19581963, jncor-
porates the actual observations for 193%-1960, hut prinary
relerence has heen made o intentional data such as 1he
target vates e governments” development plans or par
ticular projection data supplicd by various commissions
aund agencies whenever such data are available. For o
number of countries and tervitories for which the avail-
able economie data are poor and fragmentary, the projec-
tions are admittedly tentative, though they e based
o as much factual evidence as could be collected from
experts” reports and opinions, including wechnical assisi.
ance reportst On the whole  (and especially for the
later periods), the basic assumptions adopted for the

* 8ee foot note 6,

FThe nnder-developed regions comprise all of Lain Amer.
i Atrica exclinding Sonth Africa; Middle Fasi: Asia excluding
Tapan, and the centally planned  econanes: plus five under-
developed countries of Europe (Greece, Portngal. Spain, Turkey
ond Yugoslavia). Fhe toral vumber of such conmiries and
territories is 100 (excluding only territories and depende acies
with less than S00,000 population). with their populaien rotal-
ling some 1.3 billion (about 45 per cemt of the world total)
and their income 180 Iillion i current United States dollars
(about 18 per cent of the world total income) 1958, These
tigures include estimates for 1he centrally planned cconomies,

AL this particular stage of projection. the present study bas
also token advontage of Professor  Rosenstein. Rodan's study,
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income projection imvolve rather high rates of growth
- accordance wirh the United Nations proposal for the
new “Development Diecade™. The proposal calls for such
highly itensified eforts on the part of newly developing
countries and the assisting imernational organizations
that most ol these counries should reach or puss the so-
ailled “take-ol™ stage ol growth hy the end of the
Decader this has been nnterpreted as the possibility of
asigning - least S per cent annual rates of growth n
watonal icome for the period 1970-1975, if not the prior
penod, i niost of the countries considered. The projec-
nons of national income. as well as other variables such
as population and “relanive degree of industvialization”
have been carried out primarily on . country basis,

For the total of “under-developed™ countries aind 1erri-
tones, the projected growth in per capita mational income
by 1970 and 1975 has turned out o be 40 and 69 per
cent. respectively, or 29 and 3.0 per cent, respectively,
mterms of annual average rates over the twelve and
seventeen vears. The annual average rae for the last
hwevear period is 37 per cemt. which s appreciably
ligher tha the 195%-1970° annual average.

As suted carlier, information on factors other than
the above-mentioned two variables vequired 1 modifica-
ton of the simple model, which consisted in introducing
n the model an additional variable of 2 derived nature
which way designed in such 2 wiay us to reflect the
countiy’s ictwal position in relation to the “normal®
level (this s, the caleulated level “explained” by the
two independent variables: per capita income and size)
M given point of time. The statistical evidence sug-
gested e the dispersion around the “normal” line
15 considerably greater Tor the lower per capita income
countries than for higher income groups: and also that
the speed of industrialization relative to g given rate
of imcome growth tends to be higher at the earliest stages
ol industrialization (varving with the 1ncome level and
the proportion of industrial output in total output ). This
additional variable was measured, for each country, in
terms ol the deviation between the actual and the
“normal” level of total manufacturing corresponding to
Riven per capita income and population, This deviation,
which was labelled “relative degree of industrialization”
(D). was then introduced in the set of sectoral equations
which determine the sector composition of a given total
munutacturing output.

Given the existing pattern in relation 1o the normal
pattern and also the published material on long-term
rargets and other policy gouls of the various countries,
a value was assigned for each country for the variable
“I)": for some countries, the projection of this variable

“International Aid for Under-developed Countries”, in Review
of Economics and  Statistics, May 196]. However, extensive
reterence to official planning data and especially 1o the “Devel-
opment Decade™ prospect for the later periods in the present
study has resulted in maodifving  Professor Rosenstein-Rodan’s
scale with further optimistic bias,
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may have been even more tentative than that of income.
Since a rapid growth in national income is normally
accompanied by a still faster industrialization, the strong
assumptions for income projections have generally to be
supported by correspondingly strong assumptions  for
the future behaviour of this variable. The correspondence
between the two projections is not straightforward, how-
cever; the evidence from the past data has sugpested thin
countries positioned close o the *normal” (D-1) tend
to be more stahle in terms of their values of 1 than
countries whose initial positions widely deviate from the
normal.

In projecting the value of output in individual sectors,
decount was also taken of the existing deviations (s .
the base year 1958) from the “normal® patiern, In this
part of the exercise it was assumed that further jn-
dustrialization would tend 1o approach, as time goes on,
the mormal pattern, the existing deviation thus being
regarded as accidental or temporary. This assumption
took into account the statistical evidence that lagging
sectors appeared to grow more rapidly thin those which
behaved according to the “normal®” pattern. In the long
run, it would appear that industrialization efforts are
concentrated on providing a4 more diversitied  rather
thin specialized structure of the domestic cconomy, Thus,
the relative speed of growth in the value added for the
various sectors depends not only on the projected rates
of increase in the three independent variables but on
the initial position of the over-all level of industriabiz-
ton of a country as well,

Appendix tables 1E and 1T sumnrize the results of
projections of value udded by principal groups of manu.
facturing industries and also by regional totals,

EQUIPMENT PROJECTIONS AND THEIR IMPLICATIONS

The procedure of projecting the levels and structure of
manufacturing industries in the developing countrics for
the period 1970-1975 has been outlined above. In the
following puaragraphs, the level of equipment require-
ments will be discussed, assuming the relationships be-
tween manufacturing owput and equipment explored
carlier. The estimates of cquipment requirements .are
huilt up in two stages. In the first stage estimates are
made of the equipment required to achieve the increase
in output_between the base period 1958 and the target
vears, 1970 and 1975. To these are added estimates of
replacement requirements which are based on an ex-
pected life span of fifteen vears. The estimate of this
clement takes into account replacement of the existing
stock of equipment, including the annual increments to
the capital stock during the period under review (see
appendix table V1),

In order to make these figures comparable with the
annual output of the industries which produce this
equipment, it is necessary to convert them into datu
approximating annual flows. Under the assumptions
mentioaed above, equipment requirements for the five-
vear period 1970-1975 will tctal some $30 billion. The
requirements for the end year 1975 may be calculated
at some $10 billion,

It has been aigued eartier that there are veasons 1o
helieve that the caleulated data ynderstate for o varicty
of reasons the actual requirements, As noted in section 1,
there are the tactors of o genenaly wntavourable in-
dustrial climate in under-developed  countries which
makes for a lower rate of performance: o seale of opera
tions which is likely 10 be below the averige prevahing
in_the advanced countries; 4 certain degree of under
utilization of capacity w the carbier stages of oper.anion
of newly established industrics, and so o, One wnghi
argue on the otlier hand that the replacement vequire
ments, which ure not derived as rephicement per se ban
n analogy with depreciation allowance, woulil involve
rather an overestimation, especrlly for the Later purt
of the period considered when the capital stock s increas-
mg rapidly. This bias for overestimation may not be
too serious, however, in view of the relatively fast rae
of deterioration resulting from poor maintemance 1
under-developed countries as well as the pressirre of
technological obsolescence which will be fclt more or
less continuatly, In bakance, the above estimate of $10
billion could still be considered as understatimg the acnal
requirements in developing conntries: it might thus he
raised by some 20 10 30 per cent to the level of sonmie
$12 billion to $13 billion per annum,

In order to evaluate the signihcance of the figure, it
will be recalled that o distinction was drawn carlier
between  manufacturing equipment  proper and  tonl
cquipment used in industry; this problem was deals
with in section I OF the less thau $H0 bitlion of cginp
ment requirements, it may be expected that manufacn
g cquipment proper would amount 1o $s Inltion; the
remainder would be accoumed for by sinch items s e
used 1 other economic seetors and of which mannfa e
g is only a marginal consumer.

The problem which will be cxamined nest is the
capacity of the under-developed comntrics to mear then
requirements from domestic production. The data on
cquipment supply presented carlier mdicate that 1 1958
fess than 10 per cent of their requirements were et
from domestic production. An indication of the probable
growth in domestic output of manufacturing equipment
in these countrics is provided by the trewds in output
in the sector of metal gouods fabricating industries. As
noted on a number of occasions in this stucdy, manu
fucturing equipment represents only a certain part of
the output of this sector; the magnitude of this propaor-
tion may be derived from a comparison of some sta-
tustical data. Tuble 2 gives for a fow selected countries
the proportion of manufacturing cquipment proper in
the total output for the sector of meral goods fabricating
industries.

There is litle doubt tha manufacturing cquipment
proper represents one of the most sophisticated groups
of products, in terms of skifls and basic machinery, which
are involved. In 1958 production of manufacturing equip
ment proper represented for the total of under-developed
countries no more than 2 per cent of the output in
the metal goods fahricating industries, and even in the
more advanced amoug these countries. such us Brazil
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O 1Prr 01 VARIONS TYPES OF LOUIPMENT AS v PROPDRTION OF THE TOTAL MET AL GOODN
FABRICATING INDUSNTRIES OUTPUT, sELITCTED cotNtRiEs, 1954
( Percentages)
Metul
o,
Viachier s Cvelnd
Iy ool
Indvstrndd  cqmapment . el
Nonedectrical Ordver machunon T oy Kl
Porta and fuhs
\onfuc- Tl 1Hon Il cartig
g sute e cognip porii st
cqup Othe. \Noun 1y ment ton e s
nien! 1medus cled Fle: IS [FAYLS dINle AUS
Craninein Praper mici Flectrcal [ el mical” IRRVE A ¥3 PSOiN
Brazil 6.1 1.8 3.7 1.6 2.3 RV 41.8 8.3 199 1.0
Yogoshavia 7.6 1.3 0.4 15.3 2 16,4 339 14.9 51.2 100,0
Canacla 8.8 3.0 14.4 0.2 17.7 %3 7.7 14.0 100.1)
Uinited Kingdom 7.5 34 5.1 160 0.3 19.3 43,0 8.0 153.% 1,0
Germany (Federal Republic) 13.4 5.1 50 235 10,6 18.% 314 231 4.0 1oL
United States 15.3 +.3 Rl 5.7 n.3 1o 18.0 322 19.% 1O0.0
Fapan 174 1.7 DAY 290 .2 19,4 4.0 30,9 14.5 100.0

serree - Compaled at the Coatre Ler Industrnd Daovaipment, Rescarch and T odmamon Dhioson, trom matonal andnstriad consises,

COnher non ool machinery covers machimers sed by
“lachude s Commumication apparghis and cquipmont,
1980,

and Yugoslavia, this proportion is at the present tme
considerahly dess than 10 per cent. The halk ol ourput
m the remaiming categories is accounted Tor by durable
constmer goods, such 1y electric Tans, bulhs, vacios and
other appliances. hicveles and, i the more advaneed
countrics. attomobile assemblve this category also i
cudes the outpur ol repair and - maintenance shops,
which i pacticubaely important man area where spare

* parts Toi cqnipment are Trequently Tabricated domestical:

W While it mee be espeeted thae there will he consider
able progiess i the outpur ol industrial cquipment, 1t
docs not appear Tikely that the proportion of manulaciar
ing cquipment proper intotal metal-ahricated praducts
wonld vise Tor the ol of under-developed conntries to
more than 4 per cent by 1975,

The praection ol total output inthe: metal goods
labricating mdustries Tor 1973 gives 4 ligure ol 834
hillion in terms of manulacturing value added, The
corresponding output under the category ol manulacuur
ing cquipment  proper under the assumption just ex
plored would amount to some $1.3 billion 1o $1.4 billion.
m value added. Ttis necessary 1o convert these data imo
cquivalent gross or sales value, in which the equipment
requirements are meastred. As s well known, the value
added in these particular industries represents 1 very
high share ol gross value of output. In countries such
as the United Kingdont and the Federal Republic ol
Gernany, the data indicate that this share
amounts 1o 33 per cent, Applving this conversion factor
to the value added data, it would appear that the gross
value o output ol such cquipment would amount o
825 hallion.

CUNMUS

An estimate ol domestic production in 1975 cn also
he abtained by extrapolating the current level of outpan

1t

agnalr

ol and honseholds,

in this caregory, taking into account the expected  in-
crease i praduction in the metal-Fabricating industries.
The gross value o manufacturing equipment propet
produced i all under-developed countries in 1958 is osu-
muted at some L200 million. Production of metal products
m 1975 s expected 1o be 3.7 imes higher than production

m S8 The above estimate of output ol industrial
cquipment, 825 hillion, would indicite a much Targer
rate ol increase e production of industrial cquipment.

ho view ol the nmphms which s heing given in 2
number ol countries o production of capital goods re
quired Tor industry, it does seem Tikely that the increase
m output of these items would be higher thar Tor the
other ractal-fabricated items, (,unsuluunlx the estimuate
ol 825 hillion ol manulacturing equipment proper in
1975 appears 10 he reasonable, although somewhat op
umistic; thas would represent nearly onethird ol total
FeQUIrCments.

bowould therelore appear fhae about $75 llion of
industrial equipment would hove to be imported from
the developed  countries which are now the primary
suppliers ol cqupment.™ It might be useful to examine

# Aecocding 10 these estimates the under-developed countries’
unport requireaients of manakacturing cquipment proper {most
of SFFC 71 will rise feomr the $3 bilhon total in 1958 o $7.5
Inltion in 1975, Fle 875 hillion imports  of manufacinring
cquipment wall satisiv twothirds of the under-developed coun
ries” totl requirements e 1975, with the other third produced
domesticadly. T a note submitted by the Government of Czecho
slovakia 1o 1he Feonomie Commission for Europe (Kng. /(¢ lonf.2/
Add3), it was estiovated that the under-dey clopzd conntries’ ot
1impodt requirements of all engineering goods (covering  the
entire SITC division 7Y, would rise tfrom $8 billion in 1960 to
SN Dllion o 1970, and that by 1970, the onder- dcwlopcd

conatres will prmllm teom 00 w0 65 per cent of their reguire-
ments of all engineering gomds,

I iv 10 be expected thar the share of dotaestic production in




at this point the relationship of these requirements to
the existing capacity in those countries, Using the tech-
niques which nave been presented earlier for prajecting
output in the under-developed countries, it is possible
to project the level of output in the metal goods fabricat-
ing industries of the developed countries in 1975; these
projections indicate that tatal output of metal products
would rise by 160 per cent under this assumption.

Assuming that the share of industrial cquipment in
total oumput of metal goods fabricating industrics in
the developed countries (as shawn i table 2) will nat
change, an increase in exparts at the same rate as the
output of metal goods fabricating industries would imply
a level of export availability in the developed countries
of nearly $8 billion in 1975. It then appears that the share
of exports to under-developed countries in the output
of industrial equipment in the develaped countries will
remain close to the ane observed in the late 1950s, One
must also take inta account the imports from the central-
ly planned economies.*

COMPOSITION OF REQUIREMENTS

The aim of this part of the analysis is ta provide same
insight into the structure of equipment requirements,
particukarly from the point of view of the supplying
industries.

As noted in the introduction, the classification of equip-
ment used in this study has followed that used in a
study of the United States economy. The emphasis of
that study was on industrial mobilization, and the classi-
fication was designed with that purpose in mind. Never-

total supply of all engincering goods (SITC 7) would he higher
than the share of domestic production in the supply ot the very
specialized group comprising manufaciuring equipment proper,
which has a limited marker.

*This is somewhat different from what can be expected in
the case of clectrical and 1ransportation equipment. For electrical
cquipment, which constitutes less than 10 per cent of 1otal
equipment requirenients by manufacturing industries, the rising
share of domestic production in under-developed  countries s
lustrated by the case of Yugoslavia, discussed below. The trend
towards self-suthcieney i previously non-producing countries
was also noted for clearic motors in a study by the United
States Depariment of Commerce, “World Survey of Electric
Motors, 1955-1959", For transportation equipment, which covers
fess than § per cent of the manufacturing industrics’ equipment
requirements, a considerable amount of import substitution can
well be expeeted, particularly with assembling of motor vehicles,

theless, as can he seen fiom the list of iters which appear
m appendix tble IV, this cassibeation is sutficiently
broad w serve a number of other purposes., '

By far the principal part of equipment requirements
for individual industrial sectors, aik therelore Tor manu-
facturing in total, is wade up of special purpose ma-
chinery. For example, in the cancgory of metal products,
almost 80 per cent of cquipment requirements s com-
posed of machine wols and associated  metal- working
cquipment.™ For the other sectors, the category entitled
“Special industrial machinery™ gencrally covers that part
af cquipment which can be used only in the selected
industry groupings: Tor such indusiries as westiles, pulp
and paper, printing, leather and clothing, more than 80
per cent of the equipment requirements would Tall into
these categories.

The remaining items in the list in appendix table 1V
are basically general-purpose equipment which are used
across the baard in manufacturing and, ta some extent,
in other sectors of the cconomy, such as construction
and mining. Some indication af 1the importance of the
individual categories of equipment is given in the distri-
bution of total requirements reflecting the particular
pattern of growth of manufacturing industrics, as pro-
jected in this study.

The distinction which was made in the earlier section
between manufacturing equipment proper and that for
which manufacturing is only a marginal consumer is
reflected in the second half of the table, The items which
are used primarily outside of manufacturing consist af
some non-electrical machinery, such as tractars, machin-
ery for canstruction including mining, and commercial
muchinery. Accordingly, the equipment requirements hy
manufacturing industries in total nan-clectrical machin-
cry amount to 87 per cent. The rest is made up af
clectrical industrial machinery (8.2 per cent) and trans
portation equipment (48 per cent)

21 8ce appendix table 1V,

S The high proportion of transport equipuient w ilie food
and wood indusiries refleas the partienlar characierisics of
these industries in the United Siates, and, for sonie industries,
of the maure of the United States data. For 1he food provessing
industries, an important clement is the 1ransport usnevial ueeded
to bring the fresh foodstuffs 10 alie processing plants. For the
wood indusiries, hecause of difliculties in separaing the relevant
information, the United States data include logging i the mills®
activities: this logging operaion regnires considerable transpon
cquipment.

1. CONCLUSIONS

HE MAIN PURPOSE of this paper has been to attempt
Tto shed some light on the magnitude of the equip-
ment requirements for industrial growth in the under-
developed countries. The data have been analysed in
terms of (i) the projected capacity of the under-devel-
oped countries to meet their own requirements and (i)
the impact of expart demand on the engineering in-

dustries in the more advanced countries. It is expected
that this exploratory attempt will be amplified in a
number of directions in order to make the results of
practical use for both the user and produeer countrics,

The data of this study are subject, as has heen men-
tioned on several occasions, to a certain number of
limitations, both statistical and  conceptual;  however,
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while the resulting data are provisional and tentative,
certain trends appear to emerge from the analysis. In a
parallel study undertaken by the ECE secretariat,®® it
was noted that there is some evidence of a decline in
the importance of industrial equipment in the output
of the engincering industrics in Europe. The data pre-
sented in this particular study suggest that the future
demand from under-developed countries may act as an
offset to this tendency.

The data also confirm the presumption that in spite
of the growth of metalfahricating industries in the
under-developed countries, a considerable part of their
equipment requircments will have 10 be met from the
output of the advanced countries. It should be kept
in mind that cven in certain of the rapidly-developing
countries, such as Yugoslavia, there is a certain tendency
for specialization within this particular field. It would
appear, for example, that at the present time Yugoslavia
is a net exporter of electrical generating and transmitting
equipment but continues to be a net importer of most
of its manufacturing equipment; and that, morcover, in
the next decade such a tendency is likely to continue
because of, among other things, the limited domestic
market for certain industrial equipment whose produc-
tion is particularly subject to increasing returns to scale,
For the under-developed countries in general it appears
that most of their development programmes take such
a_contingency into account so that emphasis is heing
given to production of those metal-fahricated products
which have adequate internal murkets in relation to the

% United Nations, Production and Lxport of Mcchanical and
Electrical Engincering Goods (Sales No.: 63.I1LE/Mim.12),

economic scale of production. As indicated earlier, this
relates particularly to consumer durahles and general-
purpose electrical industrial machinery for which pro-
ductive facilities are being expanded at a rapid rate.

As regards the potential markets in the newly devel-
oping countries for the output of the advanced countries,
these raise not only problems of volume hut also of the
types of equipment which are most suitable for the
former. There is, necessarily, the question of adaptation
of equipment and processes to the particulur conditions
of the developing countries. It was noted above that
these countries, in view of their relative supply of
resources, should theoretically tend to choose capital-
saving techniques within the range of technological
flexibility of the industrial operations.® It was noted, at
the same time, that this aspect is frequently being
neglected and that the technology used in industry
generally follows in an indiscriminate way the patterns
which arc more appropriate to the conditions of the
developed countries where the main body of skills and
production capacity resides and which, moreover, account
for the major part of this demand in the category of
output. It would therefore appear that a conscious effort
is needed on the part of the equipment producing in-
dustry to redesign equipment and processes for the
particular conditions of the under-developed countries.
Both for the equipment exporting countries and the
developing countries which are in the process of build-
ing up their own equipment industries, expenditure on
research and development in this direction should yield
significant returns,

30 See page 11,




Statistical Appendix

Table 1

Nationar tvcome, 1958, anp paoyECTIONS TO 1970 AND 1975
(1953 United States dollars)

1958 1970 1975 1958 1970 1973
Totel natiomal imcome Per capita income
Geographical regions (dillions of dollars) (dollars)
ABIR e, . 51.6 92.7 1242 70.2 98.7 119.4
ARICA . e, 17.5 26.9 35.1 91.5 115.3 138.4
Middle East . ... 10.4 17.8 246 143.1 184.0 2258
Latin America ... 53.1 9.8 132.7 276.2 3873 456.2
Europe (5 coumtries) ... e 265 48.0 62.5 290.8 +43.2 535.2
Torar, under-developed countries  159.1 285.2 379.1 124.1 174.4 209.4
Indices, 1988 = 100
ABS e e, 100 180 4 100 141 170
Affica ..., 100 154 201 100 126 151
Middle East ... ... ... 100 171 237 100 129 158
Latin America ... ... ... ... 100 188 250 100 140 165
Europe (5 countries) ... e e 100 181 236 100 152 184
Torar, under-developed countries 100 179 238 100 141 169

Sowrce: Compiled by Research and Evaluation Division of United Nations Centre for Industrial Development in
connexion with 4 Study of Industrial Growth, op. cit.
* Countrics and territories included are:
ARe, excinding Japan and cemsrally planned economies
Alghanistan, Bhutan, British Borneo, Burma, Cambodia, Ceylon, China (Taiwan), Malaysia, Hong Kong, |
India, Indonmcsia, Laos, Nepal, P kistan, Philippines, Portuguese India, Republic of Korea, Republic |
of Viet-Nam, Ryukyu Islands, Thailand, West Irian.
Africa, excinding South Africa
Algeria, Angola, Basutoland, Burundi, Cameroon (East Camercon and West Camernon), Central African Re- |
public, Chad, Congo (Brazaaville), Congo (Leopoldville), Dabomey, Ethiopia, Federation of Rhodesia
and Nyasaland, Gabon, Ghana, Guinca, Ivory Coast, Kemya, Liberia, Libya, Madagascar, Mali, Mauritania,
Mauritius, Morocco, Mosambique, Niger, Nigeria, Rwanda, Senegal, Sierra Leane, Somalia, South West
Africs, Sudan, Tanganyika, Togo, Tunisia, Uganda, Upper Vola.
Middle Ean
Aden, Bahrain, Cyprus, Iran, lraq, lsracl, Jordan, Kuwait, Lebanon, Saudi Arabia, Syria, United Arab Re-
public, Yemen.
Latin America _
Argentina, Bolivia, Brazil, British Guiana, Chile, Colombis, Costa Rica, Cuba, Dumisican Republic, Ecuador,
El Salvador, Federation of The West Indies, Guatemala, Haiti, Homduras, Mexico, Nicaragua, Panama,
Paragusy, Peru, Uruguay, Vemezuela.
Enrepe
Greece, Portugal, Spain, Turkey, Yugoslavia,
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AR ke 3

Table It

PROJECTIONS OF TOTAL VALCE ADDI'D BY MANUFACTURING vousTRIES, 1938 10 1970 axp 1978

1958 1970 Jors
Geograthical regions (hillions of 1953 United States dollars)

Africa ... ... L S . 1.8 42 6.8
Asia ... e . . 8.0 21 384
Middle Fast .. ... o o o 1.3 3.8 5.6
Latin America ... . e 16.1 Ju.5 572
Europe (3 countries) . .. o VOO L K] 18.3 27.1
Totar, under-developed countrics 35.6 8.3 1321

Indices. 1988 = fi0)

Africa ... . . e . - 100 234 370
Asia . 100 272 441
Middle East .. . . .. . PSP 100 277 434
Latin America .. ... ... . . o 100 248 360
Europe (S countries) ... . .. .. O OO 100 218 323

Torar, under-devcloped countrics 106 213 37

Senrce: Compiled by Rescarch and Evaluation Ihvision of United Nations Centre for Industrial Development in
connexion with A Study of Industrial Growih, op. cit.

* See foot-note ¢ to table 1.

Table

PROJECTIONS CF VALUE ADDED BY MANTFACTURING skcrors, 1970 anp 1978
(Millions of 1953 United States doflars; Indices,® 1958 = 100)

Food, deverages ; Weod Paper and Printing and
and todacco Textiles Clothing products paper products publaki
Geographicel region and year (I1SIC 20-22) (I8SIC 23 (ISIC 24) (ISIC 28-26) (I1SIC 27) (18IC Zl')
Africa
1970 1,450 (246) 395 (263) 270 (261) 185 (30%) 65 (431) 130 (242)
Y975 . e 2,1%0 (364) 658 (44)) 428 (415%) 320 (526) 130 (88%) 215 (403)
Asia
1970 . 4,128 (223) 4,805 (208) 775 (31%) 7683 (260) 340 (236) 408 (390)
1978 ... USSR 5,860 (317) 7,035 (30%) 1,238 (502) 1,195 (406) 560 (387) 670 (643)
Middle East
1970 ... e 910 (303) 600 (168 209 (321) 163 (342) 7S (36%) 100 (325)
1978 1,340 (448, 80% (227) 320 (%0%) 270 (559) 135 (h44) 173 (%6%)
Latin America
1970 .. . ... P 6,990 (173) 3,788 (226> 1,730 (238) 1,685 (258, 1,135 (337) 1,308 (249)
1978 . 8,660 (214) $.300 (317) 2,420 (333, 2,428 (372) 1,750 (519) 1,915 (36%)
Europe (3 countrics)
1970 .. . ... T 2,430 (191) 2.22% (15 920 (19¢) 11%0 (171) 875 (294) 360 (2%9)
1978 o 3,330 (262) 2.87% (203) 1.28% (274) 1,548 (230) 940 (481) 185 (499)
Torar, under-developed countries
1970 o e 18908 (197) 11LM10 200 3000 (243) 3,980 (22v) 2.190 (307) 2,500 (276)
1978 . 21,340 (26%) 16.670 (282) 5,688 (3%4) 8,785 (333) 3515 (493) 1,860 (426)
T Chemicals and  Non-metallic -
I_.-'n'fhr'r ’Ru’;brl,' rr!r:;lru’m mincral Buasic M. tal Other
roducts roduct, " . Y
Geographical region and vear ('I‘.S?I(' 20) (IS'I('(H") (Il\'l'(()."lr 2) /,}'.’Spld.’?c?'{) (lf:!l:l’v‘ll) (Ig‘?(”‘_d;;f:,!) ”?E;Z%ﬁ”
Africa T
1970 R U N (322) 3% (%20) 310 (284 330 (185%) 235 (1%; 660 (228) 60 (203)
1978 . .. . [P 108 (384) 60 (924) 530 (494, SIS (288) 70 (242 1.220 (423) 130 (42%)
Asia
1970 TR [P 158 (1%0) 435 (1%6) 2,723 (464) 1.150 (286) 1.980 (416) 3.665 (363) 385 (369)
1975 . o I . 440 (18%) 585 (211) 4.868 (W28) 1,760 (43%) 1.815 (819) 6.710 (664) 635 (651)
20
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Table M1 (continual)

Chemicals and .\'ml-"lt’fﬂ.”ft‘v

\
Leather Rubber petrolewm mincral Basic Motal Other
Products products products rrodin‘ts metals hroducts manufactures

Geegraphica! rogion and year (ISI¢ 29 (INIC J0, (INIC 3152 (INIC ) (INIC 340 (INIC 5598}

Middle Fast

(ISIC 3o

1970 . 45 (369%) 50 (210) 148 (254 238 (293 140 (415) 6l0 (402, ol (292
1975 63 (54%) 78 (316 545 (402, 30U (442) 260 (T8t 109S (721, 105 (443,
Lattn Amcrica
1970 300 (191 520 (20%) S A%0 (190 | 848 (224 3500 (3961 10,605 (334, NS0 ()
1978 378 (237, 785 (303 330 (282, 2468 (2 5650 (63%) 16825 (504 1,364) (55%)
‘ Furope (8 countrics)
i 1970 . 190 (139) 273 (179) 1.RW) (22K YRO (174 1.770 (213 1960 (31%) 300 (378)
i 1978 o 230 (167) iN% (2%2) 2530 (342) 1,308 (231) 2695 (324) N2 (520 610 (63%)
I Torsr, under-dosdlopad countries
1970 U . ush (172) 1,315 (18%) 10,480 (24%) 4540 (221) 7395 (314 20500 (343 L715 (340)
1978 . . 1,215 (213) 1.%60 (261) 16,100 (37%) 6,408 (312) 12,790 (530) 34,060 (371) 289 (5K3)
Sowrce: Compiled by Research and Evaluation Division of United Nations Centre for Industrial Development in connexion with 4 Study
of Industriadd Growth, op. cit.
Note: Figures do not mecessarily add 10 totals because of rounding.
“ Figures in parenthescs are ndex numbers.
Table 1V
197% EsTIMATED PERCENTAGE BUSTRIBUTION OF TOTAL (NEW AND REPLACEMENT) RQUIPMINT
REQUIREMENTS OF MANUFACTURING tNDUSTRIES IN UNDER-DEVELOPED COUNTRIES
Total Food, beverages
manufacturing® and tobacco Textiles Clothing
Principel categories of equipment (I1SIC 2-1) (ISIC 2022 (ISNIC 25) (INIC 24)
L. Nos-clectricl machinery
Engines and turbines L s 1.2 - 0.1
Machine t0ols, metal-working machinery . 274 —_— 1.0 0.08
Cutting wals, jigs and fixtures . v - - -
Special industrial machinery : 345 46.2 9.7 885
Pumps and compressors . G 29 0.6 0.1 —
Elevators and convevors . e 6.8 10.6 0.5 0.08
Blowers and fans . I 1.8 24 0.1 0.05
Powcer tramsmission .. e e 08 —_ 03 0.0%
Refrigerator equipment . » » . 18 9.0 0.7 0.1
Industrial machinery aes .. . . 48 9.6 0.8 0.1
Torar, manufacturing cquipmenmt proper 829 79.6 94,9 89.0
Tractors - . R 1.0 — 0.3 0,08
Comstruction machiaery .. ... ... 1.7 — -— -
Commercial machinery . . . 14 32 0.7 v
Torar, mon-ekctrical machinery 870 828 9%.9 1.7%
B, Escorical industrial machinery
Motors and gemerators . ... 33 26 0.7 0.1
Tramformers ... . 0.8 —_ 0.4 0.0%
! Electrical comtrol apparaes . . 22 .- 0l -
‘ Electrical welding .. ... . 14 - - —
1 Flectrical apphances . 0.5 0.1 - 7.1
TotaL, electrical machimery 8.2 27 1.2 7.2%
Hl.  Tramsportation cquipment
Motor vehicles . .. ... . o 3.0 128 0.9 7
Locomotives and rallroads .. .. 1.8 20 2.0 0.3

W. Tord . 100.0 100.0 100.0 1060.1)




Table 1V (continued)

Wood Paper and Printing and Leather

Drincipal categories of cquipment (Ig;‘(’?;?éd) pa;('cig‘,éo;l;r)ru f’z?z '3’;7" 1?1‘6“(2';)_.
1. Non-electrical machinery ‘
Engines and trbines . 09 0.3 —_ 22
Machine tools, metal-working machinery 18.9 0.5 —_ -—
Cutting tools, jigs and fixtures . . 1.7 — — -
Special industrial machinery ) 28.8 726 90.7 92.8
Pumps and compressors e 25 15 - —
Flevators and conveyors . 8.3 37 50 -
Blowers and fans 0.8 09 - -
Power transmission o 0.1 4.0 0.1 -—
Refrigerator equipment s — 0.3 - -
Industrial machinery nes . . . 43 1.0 _ -
Torai. manufacturing equipment proper 66.3 848 95.8 95.0
Tractors e s 5.2 30 - —
Construction machinery o 29 0.5 - —
Commercial machipery o 1.0 1.6 30 24
Torar, non-clectrical machinery 784 89.9 98.8 97.4
Il. Electrical industrial machinery
Motors and generators 0.5 33 0.2 0.9
Transformers 0.2 2.2 —_ -
Electrical control apparatus . 13 28 0.1 —
Flectnical weldine . 0.5 0.5 -_ -_
Flectrical appliances . 0.3 0.1 —_
Torat, electrical machinery 28 89 0.3 0.9
1. Transportation equipment . .
Mautor vehicles 11.2 1.2 0.9 1.7
Locamotives and railroads 10.6 — - —
n. Total . 100.0 100.0 100.0 100.0
Chemical Non-
Rubber and metallic Basic Metal
‘ ) roducts petreleum minerals metals products
Principal citegeeies oF cnpwen (ISIC 30) (ISIC 3132y (ISIC 33) (ISIC 34, (ISIC 35-38)
L. Nonelectrical machmery
Fngines and turbines — 25 — 0.8 —_
Machine tools, metal-working machinery — 14 29 41.2 72,6
Cutting touls, gs and fixtures — _— —_ 0.1 6.4
Special industrial machinery —_ 478 48.3 5.5 1v
Pumps and compressors 279 116 1.7 1.6 1.3
Elevators and convevors 17.5 5.3 114 15.1 25
Blowers and fans 8.0 35 1.3 27 1.1
Power transnussion 20.2 0.2 0.6 0.2 —
Retngerator equipment —_— 4.0 n.2 0.2 —
Industnial machinery n.es ‘ 224 T8 31 31 5.0
Tora., manufacturing equipment proper 96.0 84.1 69.5 70.5 89.9
Tractors — 04 1.0 0.4 1.6
Construction machinery — 12 12,0 4.0 0S5
Commercial machinery . 14 1.2 1.0 0.5 14
Torat. non-electrical machiners 9.4 86.9 83.5 75.4 93.4
1. Electrical industrial machinervy
Motors and generators —_— 4.6 30 10.2 0.3
Transtormers — 1.4 0.6 1.4 09
Flectrical control apparatus — 2.7 1 31 1.6
Flectneal welding — 14 0.1 34 2.1
Flectrical appliances — ¥ — - 1.0
Torar, electrcal machinery — 10.8 10.8 20.1 5.9
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Table v

WORID EXPORTS OF MACHINIRY AND FRANSPORTATION FOIIOMENT BY REVISED SETC 1y isgoss
AND SELICTID SUB GROUPS 1O UNDER DEVELOPLD AND DIVELOPLD ARP AN, IN 01 RREN T IREOTS
(Billions of United States dollary)

Lxports to Juss AR Tt tind to.

Under-devecloped countries

SITC 711, 715: 717.719: Manufacturing cquipment proper® 1. 24 13

SITC 712714 Onher non-clectrical machinen 0.1 0.6 : i

SITC 71: Total non-clectrical machinery 22 35 4.2 4.1

SITC 72 Flectrical machinery 1.2 1.6 1.7 (I

SITC 73: Transportation cquipment . 3.2 3N 4.3 4.4

SITC 7@ Machinery and transportation cquipment . 6.6 89 10.2 .-

SITC 0-9: Al commodities® . 237 0.7 33.2 ERAD 5.4
Deceloped countries

SITC 711, 715; 717-719: Manufacturing equipment proper® . . 23 3.6 . 6.1

SITC 712-714: Other ‘non-clectrical machinery . R 0.6 1.0 . 1.6

SITC 71: Total non-electrical machinery P 29 4.6 6.4 T

SITC 72: Flectrical machinery . L 0.9 1.4 2.3 20

SITC 73: Transportation equipment . .. .. .. ... .. ... . 1.8 is 4.6 1.5

SITC  7: Machinery and transportation equipnient ... ... . . 5.6 95 13.3 15.1 .

SITC0-9: All commodities® ... . .. .. ... .. .. ... . 522 70.6 6.0 9.2 496.0
World .

SITC 711, 715; 717-719: Manufacturing equipment proper® . . 1.1 6.5 . 9.6

SITC 712-714: Other non-electrical machinery .. ... . . S 1.0 1.6 . 25

SITC 71: Towl non-electrical machinery ... ... .. ... 5.1 8.1 10.6 12.1

SITC 72: Electrical machinery ... ... 2.1 3.0 4.0 48

SITC 73: Transportation cquIpmMent ... .. 5.0 7.3 £.0 8.9

SITC 7: Machinery and transportation equipment ... ... .. 122 18.4 2358 258 .

SITC0-9: All commodities® .. .. e e e 759 1013 118.8 i23.8 131.6

Source: Compiled from United Nations, Commodity Trade Stetistics, and from Organisation for Economic Co-
operation and Development, Statistical Bulletins, Foreign Trede. One dot () indicates that data were n(.)( compiled.

Note: World exports of machinery and transportation equipment are shipments from the countrics of western
Europe (Common Market and EFTA), Canada, United States, Japan, Australia, New Zealand and S_outh Africa.

Exports to the centrally planned economies are included in the exports to the developed countries.

Under-developed countrics are as defined in table I of this appendix. " N _ "

* Manufacturi uipment proper includes a few items that could not be scgregated, such as comstruction a
mining machiner;' (es‘}'l’()pmﬂs.ﬁ’). mincral crushing and sorting machinery (SITC 718.5) and. some other, non-
manufacturing machinery and parts included in machinery and appliances, non-clectrical, n.e.s. (SITC 719).

* World exports of all commodities (SITC 0-9) are the tmports from all countries excluding the centrally planned
economices.
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Choice of Capital Intensity
in Industrial Plunning

T voriowisa swrce sa part of a series of studics on capita mtensiy pub
lished i carlier tisues of the Bulletn, a Jist of winch was given in a note pre
ceding the article on “Choice of Techniques” in the fourth issuc (Sales No.:
60LB.2). As indicated in that note, the problem of capital intensity has been
dealt with. in these studies, on a macro-cconomic or over all national planning

level, and o micro-cconomic or industry and plunt level, respectively.

The purpose of this article is to cxplore some of the issues involved i
developing operational criteria for selecting the appropriate capital intensity at
these two levels, namely, in planning the cconomy as a whole and the devel
opment of its main scctors, on the one hand  and the construction and opera.

ton phases of specific industrial projects, on the other,

The article 15 a revised version of o paper submitted by the United Nua
tions Secretariat to the United Nations Conference on the Application of Science
and Techmnology for the Bencfit of the Less Developed Arcas, held at Genera
from 4 to 20 February 1963, and to the Seminar on Industrial Development
Programmang in the Latin American Region, held in Sdo Pawlo, Brazil, from

41015 March 1965,

INTRODUCTION

\opUSTRIALIZATION 18 A phase in g country's develop

ment in which its more or less stagnant economy s
iransformed 1mo o self-generaung, developed  economy
capable of ensuring high and rising levels of hving
the populaton, There is general agreement among econ-
omists that the conditions for industrialization are dit-
ferent and much less favourable in the under-developed
countries of Asia, Mnca and Laun America than they
were in the corresponding phase in the now  highly
developed countries. High rates of population growth
and lower average levels of income, combined with the
“revolution of rising expectations”, make the process of
mdustrializauon in the under-developed countries more
dithcult, an well as more urgent, emphasizing the im

portance of a greatly aceelerated pace ol development.

Industriahizavion has thice interrelated bur distine
aspects. Frest, it connotes conscious application of science
and technology to the processes of production and distri
bution, making a radical break with centunies-old pro
duction processes hased on ancient emipirical techniques
handed down from one generation 1o another. The adop
tion of new production techimgues derived from the
conscious appheation of saence and techinology nsually
entails the acquisiton of new skills nd work habirs
on the part of the libour force. Second. key sedors of
the cconomy are mterdependent and argamaally Tinked
with one another i the integrated development of the
whole economy. There is a notable increase in the relative
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weight of the industrial sector in the economy in the
course of its development and it becomes a dynamic
torce in modernizing other sectors of the cconomy by
providing them with more efficient capital goods. Finally,
the rates of domestic saving and capital formation have
to be siepped up 1o the levels where they aan provide
for the increase in population, ensure a rise in per
capita consumption and reduce rehiamee on foreign grants
and other "non-commercid™ foreign loans. This calls
for the present domestic rate of saving of from 4 to §
per cent of the national income 16 he raised to o level
ol from 15 10 20 per cent and for a diversification of
the cconomy which would permit an improvement i

the balance of payments position by expanding the
potential for exports and promoting import substitution.

Industrialization in most under-developed  countrices
has to take place in conditions of considerable inital
under-employment, scarcity of capital and acute shortage
ol foreign exchange resources, In this phase of develop
ment the problem of widening work opportunitics so as
to achieve full employment is important not only in
terms of relieving misery, but abso in terms of utilizing
most ctheiently the ahundant factor of production in
the form of labour, 1t is in this context that choice of
capital intensity in-operationat plinning needs o e
examined,

THEORETICAL DISCUSSIONS

HEORETICAL DISCUSSION. oF the subject of capital inten-
T sity revedls two distinet trends, one favouring Libour-
intensive techniques and the other capital-intensive tech-
niques.! Those who prefer Lihour intensive 1echniques
focus attention on the factor endowment of under-devel-
oped economies in the form of o relitive abundance of
Libour and o scarcity of capital, This preference is ex-
pressed i two forms: the rate of turnover criterion® and
the relative social marginal productivity criterion.” Fhe
faer aims at maximizing the social marginal produc
tvity, that is, maximizing the output of the cconomy
as o0 whole, As there is virtually no loss of alternaive
outputs on acconnt of the withdrawal of Libour from
agnculture or from drawing upon the pool of unem-
ploved, the social opportunity cost of labour s con-
sidered 1o be mb This eriterion, therefore, implies 1he
maxitmzation of the social marginal productivity of
capital and coincides with the rate of turnover criterion,
Both criteria thus aim at the mavimizadon of immediate
output and emplovment  through the use of Lihour.
imtensive technigues,

Another group ol economists suggests that the rate
of investible surplus created in producing a unit of
output should be made the basis of the sclection of
capital intensity. Since workers have a high marginal
propensity 1o consume, aund owners of capital (govern-
ments, corporations and private individuals) have a high
margimal propensity to save, the employment of capital-
intensive techniques will result in greater savings and
investment, and, consequently, a higher rate of growth
in subsequent periods of time, than that obtained by

' The wend favouring capital inlensive wechniques emerges at
a chronologicalty later stage than that favouring bboue-intensive
techmiques.

28ee ] 1. Polak, “Balince of Paymients Problems of Countries
Reconstructing with the Help of Forcign Loans™, Quarterly
lournal of Economics (Cambridge, Maussachuseus), February
1943, and Norman 8. Buchanan, International Investment and
Domestic Welfare (New York, TL Holt and Company, 1945).

TA. E Kahn, “Investment Criteria in Development  Pro.
grammes”. Quarterly Jowrnal of Feonomics, February 1951,
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employing labour-intensive techniques. The higher rates
of investment will in the long run result in greater
volumes of output and employment than would be
obtaned by cmploving labour-intensive technigues,

Employment of labour-intensive techniques and the
consequent maximization of immediate output and em-
plovment would lead to the maximization of consump-
ton in the immediate future, The use of capital-intensive
techmques and consequent maximization of growth rates
nd outputs in subsequent periods would lead to masi
mization of consumption in the Liter periods, possibly
the expense of consumption i the immediate period.
Thereascin essence, a conflict between present andd future
consumption. However, it is admitted that the quantita-
tive importance of this conflict varies in relation to the
degree of effective control exercised on the real wagt
rate through taxation, cost price and other direct and
indirect controls. Attempts have been made to find « way
out of this conflict hy using time discount which in-
cvitably involves political value judgements.?

There are considerable difficulties in transfating thesc
theoretical conclusions into operational planning. The
statistical information required for working out time
preference for consumption at different points of time
15 not readily availahle. The assumption of an invariant
real wage rate during the time horizon taken into ac-

4 Sce Muurice Dobb, “A Note on 1the So-called Degree of
Capial Intensity in - Under-developed  Countries”, Economic
appliquéc, vol. VII, No. 3 (Paris) and “Second Thoughts on
CapialIntensity of Investment”, Review of Economic Studies,
vol. XXIV (Edinburgh); W. Galenson and H, Leibenstein,
“Investment Criteria, Productivity and Economic Development”,
Quarterly Journal of Economics, August 1955: K. N. Raj, “Small.
Scale Industries—Problems of Technological Change, Fconomic
Weekdy (Bombay), 7 and 14 April 1956 and A. K. Sen, Choicc
of Techniques—An Aspect of the Theory of Plunned Economic
Development (Oxford, Basil Blackwell, 1960). A detailed dis-
cussion of this type is 1 be found in “Capital Intensity in
Industry i Under-developed Countries”, Industrialization and

Productivity Bulletin, No. | (Sales No.: SR.IL.B.2), pages 10
and 1.

5A. K. Sen, Choice of Techaigues, op. cit,, chapters VI
and VIIL




count in working out time discounts is unrealistic, for,
with the growth of capital accumulation, the relative
prices of labour and capital are likely to change in favour
of the former factor. The conclusions are based on the
assumption that there will be a continuing flow of labour
trom overcrowded agriculture into industry without
affecting the real wage rate or without incurring con-
siderable costs in social overhead, such as housing, schools

and the like. This assumprion is not borne out by cy-
perience. The implicit assumption of a high clasticity of
substitution among factors of production and commodi-
ties is also not justified. Finally, only twe factors of
production are dealt with—labour and  capital. This
ignores the existence of such scarce factors as skilled
labour and managerial skills which have also to be taken
InMo account.

ESTIMATION OF CAPITAL INTENSITY

T 15 NECEssARY to distinguish two phases of an invest-
I ment project, the construction phase and the operating
phase (or manufacturing phase in industrial projects). A
number of alternative techniques involving different
combinations of labour and equipment may be available
and should be taken into consideration in selecting the
capital intensity for each phase® The collection and
accessibility of these primary data are indispensable in
making the choice of capital intensity in operational
planning.

Two factors should be noted in estimating the capital
intensity of projects—investment in social infrastructure
and th- level of utilization of fixed capital, that is, ma-
chinery and buildings. Efficient operation of enterprises
requires, on the part of the labour force, a minimum of
skills to operate machinery and equipment, and habits
of industrial work. This calls for a stable labour force
conveniently housed near the location of the enterprises,
which, in turn, means investment in social infrastructure,
such as land reclamation, housing, schools, hospitals and
the like. When calculating and comparing the capital
intensities involved in different techniques of produc-
tion, it is necessary to take into account not only invest-
ment in machinery and installations, but also investment

80On a macro-economic level, the construction phases of all
projects taken together constitute the construction sector, while
other sectors of the economy comprise the operative phuses of
the projects.

in social infrastructure. Such expenditure assumes con-
siderable quantitative significance in the cise of stecl
plants, fertilizer factories and other projects which arc
built near their sources of raw materials and involve
building new towns or settlements. It muy become an
important item of total investment once the pool of
unemployed in the urban area is exhausted and addi-
tional labour has to be drawn from the surrounding
rural areas; the larger the number of workers required in
the operating phase, the greater will be the expenditure
on social infrastructure. In technical language, the choice
of capital intensity in the operating phase of a project
has to be determined in conjunction with such factors
as external economies and dis-economies.

As to unlization of equipment, it is possible 1o com-
bine different quantities of labour with a machine or
plant, by means of multiple shifts, staffing in cach shift,
use of incentives, levels of repairs and maintenance, cte.,
to yield different levels of output.

The “conservative esumates” made by one expert in
India disclose that, from a given fixed investment, the
output and employment in hand-fed operations can
range from 1.00 to 6.42 and from 1.00 to 5.35, respectively,
depending on the pattern of management. In semi-
automatic operations, the range for output can be from
1.00 to 5.56 and for employment from 1.00 to 445,

Table 1 illustrates the range of variation in this arca.
The figures in the table indicate that, depending upon

Table 1

ESTIMATED RANGE OF POSSIBLE OUTPUT AND EMPLOYMENT FROM A GIVEN
QUANTITY OF FIXED CAPITAL IN INDIA

Hand-fed operations

Semi-automatic operations

Index of B lndt;x of .h;d;rx of Index of
Patterns of management production employment production employment
Poorly managed with one shift ... . 10 1.0 1.0 1.0
Well managed with incentives, conventional
stafing and one shife ... ... .. . . 1.5 1.05 13 1.0
Well managed with incentives, intensive staff-
ing and one shife ... ... ... ... .. 195 13610153 143wl 10 te 1.3
Well managed with incentives, intensive staff-
ing and three shifts ... . ... .. 550 408 t0 459 40310477 3.0to 3.9
Well managed with incentives, intensive staff-
ing, three shifts and a seven-day work week 642 476 10 535 47010 556 3.5 to 4.55




numagement, there is o wide varation in the “effective”
capital intensity for the same plant and equipment. The
management cdement should be taken into account in
estimating the capital intensity of o given technique.

This clement, i tueng has imphications i terms

ol traming  and  improving  managenal  skills

T rhese figures also reveal vhe potental of expanding onipat
in the operming plases of existiog enterpeees i wder devetoped
countews by anpeoved management. On the maagement aspet.
s Uaned Nanons, Management of Industindd Eeterpieies 1o
Uiiedes 1/({/1//1/’((/ Countries (Sales Noos 38 LBAY

GUIDE-LINES FOR THE CHOICE OF CAPTTAL INTENSITY

OLICY ANKING ArTHoriTies. must muke deaisions e
p;;.mling capital intensity for mdividual sectors ot the
cconomy and for the cconomy as a whole, and they
regriire some working rules or guide lines {or this pur
poses it s in the light of these guide-lines that engineers
and technologists can seleet wechraques of production
tor various projects, redesign or modity plant and equip:
ment and develop appropriane technigues of production,
Some of these ginde-lines are outlined in this section,

Fhe rational use of imited resources available for the
industrialization of o country requires a long-term strant-
ey of development. This strategy should be worked o
on the basis of the snitial stage of development with
reference o such factors as the social, cconomic and
administratve infrastructure, size and growth rite of the
population, known physical resource endowment :ind
the present and prospective importance and structure of
foreign trade. For example, India’s straegy of develop-
ment, with its vast population (large potential market),
diverse natural resources and limited potential for ex-
ports, will be ditfferent from that of @ country with
siall population, abundince i one key  exportable
natural resource—petroleum or natural gas, for instance—
and consequent Targe export potential and favourable
foreign exclunge position,

A perspective plan with goals of given increases in per
capita income and consumption within a specitied time
limit (Tor example, @ 100 per cent inereise i per capita
mcome and @ 75 per cent increase inoper capita consump-
tion within twenty-five vears) s cliborated on the basis
of the Jong-term strategy of development. This plan will
also govern the priorities and patterns of - tnvestment
among individual sectors of the cconomy. Tt provides
the basis Tor the medivm-term plans in which the rates
of growth and investment are scheduled so that the
specitied goals are achieved in the Last vear of the
specihied time horizon, ‘The perspective plan is continual-
Iv revised i the light of experience, achievements ind
changing  cconomic circumstances. At the same time,
the time horizon of this plan is being extended by the
length of the completed medium-term: plan,

The longterm strategy of development, the ensuing
priorities and patterns of investment in the perspective
and medium-erm plans and the relationships of inter-
dependence among sectors of the cconomy (Tor example,
the relationship between agriculture and the industrial
sector, and the dependence of manufacturing industiies
on supplies of raw materials, power, transport and
trained manpower) may often have to be worked out
independently of immediate employment considerations.
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The stage has heen set for selecting capital imtensities
once the broad outlines of the mediumterm plan are
determined, cluding approximate trgets of annual
growth rates of national income, consumption and in-
vestment, Fhe most important point at this stage of
claborating the medium terme plin s o focus auention
on the wumber of additionadd workers tand the total
number of workersy that can be cmploved during the
plan period, vather than on the total number of exasting
nnemploved or under-emploved workers, Assuming the
avanlability of complementary cquipment, even in s
most rudimentary form (sav, spades and baskets), the
most important iimiting factor on expansion of employ-
ment s the avalable supply of food and other wage
goods which determine the real wage rate. The volume
ol employment s inversely related 1o the level of the
minimum real wage rate that is policdly feasible in
given sitwation,

Various direct and indirect measures of control, such
as tax maasures (especially commadity taxes, Towering
the Timit of exemption from income taxes, lind revenue.
cte), “sate” limits of deficit inancing (tha is, perniis-
sible inereases in the general price level), price controls
and compulsory  procurement of food, coth wnd the
like, amount, in- essence, 1o distributing the available
supply of consumer goods among the largest possible
number of employed persons. Theoretically speaking, the
caling on employment might he Tull emplovment of
the entire Tabour foree if it were possible 1o achieve a
sufhciemly drastic cut in the real wage rae,

The creation of employment to the level of a “ceiling”
arrived at by various considerations of an cconomic and
political mature represents the maximum utilization of
Lihour (the abundimt factor of production) feasible under
the given circumstances, and represents the key Tactor
in determining capital intensity. It should e noted that
such a ceiling embraces the labour foree 10 be employed
i all projects and in all sectors of the economy,

Fhe feasible maximum number of additional jobs it
cim be created i the plan period is arrived at by sub-
tracting the existing level of emplovment from  the
ceiling thus obtained. The planning authorities may find
two possible situations: the new emplovment that would
be created by the use of the most Tabour-intensive tech-
nigues i every project in the plan may be less than
or roughly cqual to the feasible maximum number of
additional johs, or it may exceed it. In the first case, the
decision on the choice of capital intensity is relatively
casy, namely, to use the most Iabour-intensive techniques
1 every project.




Road-building 1with picks and chovels at Faridabad, near Delhi, India

View of the carding machime section in one of the largest fully Worker in a modern small-scale Izather factory in the Philippines
mechanized testile mills in West Rengal, India putting a hide through a sctting machine
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However, in most under-developed countries, it is
possible to undertake simple projects, such as irrigation,
housing, road building and the like, with the help of
simple tools. These tools are either already available or
can casily be manufactured locally; alternatively, they
can be imported by spending a small amount of foreign
exchange. Consequently, it should be possible to create
new employment of this type in almost all countries
unless inadequate organizing or managerial ability
operates as a bottleneck in the execution of projects.
Even if such a botteneck does exist, it is possible to
overcome it within a short period by training suitable
personnel. Inability to create new employment in the
plan period equalling the feasible maximum number of
additional jobs implies a failure to utilize fully the
potential resources for realizing the maximum pace of
development. The first situation, therefore, is likely to
be, at best, a temporary one and most under-developed
countries are already likely to be found, or will soon be
found, in the second situation.

The choice of capital intensity in the second situation
is a complex task requiring the selection of diffcring
capital intensities for different projects in such a way
that the new employment created by them is roughly
equal to the feasible maximum number of additional
jobs in the plan period. The use of the maximum capital-
intensive techniques is almost certain not to fulfil this
condition. It is, therefore, necessary to discover how best
this possibility of differential capital intensities can be
utilized in the interests of the economy.

Historical evidence indicates that the cost of labour
relative to the cost of capital will increase over time once
accumulation of capital outruns growth in the labour
force, that is, the value of equipment per worker begins
to increase. This trend, in most countries, is reinforced
by the enactinent of minimum wage legislation (reflect-
ing social conscience and rising expectations), union-
ization of labour and a steady increase in the opportunity
cost of the transfer price of labour from agriculture to
other sectors of the economy.®

This means that labour costs, that is, operational costs,
will rise over time. This trend element should be taken
into account in working out differential capital inten-
sities for individual projects. A distinction w.s made
carlier between two phases of an investment project, the
construction phase and the operating phase (or manu-
facturing phase in industrial projects). The increase in
the cost of labour relative to capital over time will affect
only the operating phase. It is, therefore, preferable to
use more capital-intensive or less labour-intensive tech-
niques in the operating phase of projects than in the
construction phase. In other words, the construction
activities throughout the economy should receive top
priority in the use of labour-intensive techniques.

8 As workers begin to move from overcrowded agriculture
to other sectors of the economy, average employment and income
of the labour force retained in agricuhure will increase. This,
in rn, will lead to an increase in the wage rate that will have
to be offered to workers in agriculture to induce them to take
up cmplovment in other sectors of the economy.
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The techniques designed for the operating phase are
embodied in machinery and equipment. The impact of
the risc in future operating costs is in proportion to the
length of time over which the machinery and equip-
ment will continue to be in service. The relevant time
horizon comprises (i) a gestation period, or the time
taken up in the installation of machinery and equip-
ment, and (ii) the lifetime of the machinery and equip-
ment. The longer the relevant time horizon (gestation
period plus the life of the plant), the higher should be
the capital intensity of the techniques chosen. For
example, some of the major transport installations, such
as railways and ports, provide services for a very long
period (fifty years or more) and should, consequently,
embody relatively higher capital intensity than others
with a shorter time horizon.

A distinction should be made between the production
operations which can be mechanized without undue
additional costs at a later stage ind processes whose
subsequent mechanization would involve heavy addi-
tional costs. The latter should embody relatively more
capital-intensive techniques than the former. This propo-
sition is merely a corollary of the preceding proposition
about a relative time horizon.,

Immediate cost effects of the choice of capital intensity
cannot be altogether neglected. They have special rele-
vance in mixed economies. Their maximum impact fal's
on those enterprises manufacturing important interme-
diate products, and on those whose time horizon is long.

To sum up, the following guide-lines should be fol-
lowed in the choice of differential capital intensities.
First, to the extent that it is technically and organiza-
tionally feasible, labour-intensive techniques should be
employed in the construction phase of all projects. Sec-
ondly, in the operative phase, a system of techniques in
descending order of capital intensity (progressively less
capital-intensive or more labour-intensive) should be
selected in (i) machine manufacturing projects and
transport installations with a long time horizon (as
defined earlier); (ii) other basic industries projects pro-
ducing important intermediary products and services;
also, those with a long titne horizon, and (iii) all other
projects. Special consideration should be given to export
industries projects facing competition in the world
market from developed countries. Within this system
of preference in capital intensities, production operations
in the operating phase of a project which cannot be
subsequently mechanized without additional heavy costs
should embody relatively higher capital-intensive tech-
niques. The aggregate new employment generated in all
projects using the above-mentioned scale of capital inten-
sities should be approximately equal to the feasible maxi-
mum number of additional jobs in the plan period.

Application of these guidelines will enable planning
authorities, to the extent possible, to select factor propor-
tions consistent with the maximum use of labour within
the given institutional and social limitations, prevent an
uneconomic structure of costs of production and losses
arising from technological obsolescence and safeguard
export industries facing foreign competition.



TECHNOLOGICAL POSSIBILITIES FOR LABOUR-INTENSIVE TECHNIQUES

THERE 1s o general tendency in under-developed coun-
tries to employ the most up-to-date techniques in all
sectors of the economy and for all types of operations.
Up-to-date techniques are mostly capital-intensive be-
cause they are developed in advanced countries and are
generally aimed at substituting capital for labour because
of rising wage costs and increasing abundance of capital.
In the first placc, capital-intensive processes are often
identified with “industrialization” and have a prestige
appeal. Engineers often have a psvchological bias in
favour of such techniques because of their educational
background and their conscious or unconscious identifica-
tion of the latest availuble techniques with “progress”.
Business managers often prefer thcm in order to avoid
irksome labour problems. This constellation of forces
operates against the use of the economically correct
factor proportions. Tt is, therefore, useful to draw atten-
tion to areas of industrial activities which might be

Blacksmith trainces at work in the Central Training Institute
in Calcutta

usefully considered for deploying or developing capital-
saving and more labour-intensive techniques.

There is great scope for employing labour-intcnsive
techniques in the construction phase of all projects. At
one extreme will be found almost completely manual
methods of high labour intensity, including human car-
riers (or animal pawer); at the other extreme, complete-
ly mechanized operations of excavation, levelling and
hauling. A number of alternative techniques involving a
wide range of different combinations of labour and
equipment are thus available for construction activity.”
Earth-moving operations, including excavation, hauling,
filling and compacting, are particularly adaptable to the
use of highly labour-intensive techniques. The use of
such techniques has, by and large, no adverse effect on

? See “Capital Intensity in Heavy Engincering Construction”,
Industrialization and Productivity Bulletin, No. 1.

the quality of the end product (houses. faciory buildings.
dams, canals, roads, etc.) '

Employment of labour-antensive techniques v the
construction phase of all projects is also important be-
cause the unemployed and under-employed workers
under-developed countries form a group of Lirgely un
skilled workers. A study prepared by the Department of
Economic and Social Atfairs of the United Nations
Secretariat'' reveals that the share of tetal construction
activity in incremental gross fixed capital formation in
the cconomy is, on the average, higher in under devel -
oped countries than in developed countries and varies in
the former from 46 per cent 10 69 per cent.™ “Fyen in
modern industrial countries constructional activity, which
lends itself 1o hand Labour, is as much as 30 or t0 per
cent of gross fixed investment, so it is not dificult 1o
think of libour creating capital without using any but
the simplest tools.”'*

Data on cost elements of earth-moving operations by
difterent techniques are given in table 1 in the appendix
to this article. It should be noted that carth moving
operations are quite important, even in the coustruction
of industrial enterprises. For example, the construction
of the Rourkels Steel Plant in India (inclnding the
township and so forth) involved 6.1 million cubic metres
of earthwork."

There are a number of “technologically tlexible™ in-
dustries which allow for considerable substitution he-
tween labour and capitail and which are  therefore
amenable to the use of labour intensive techniques in the
manufacturing phase. In weaving cloth, for cxample,
there is a spectrum of techniques involving different
vombinations of labour and capital ranging from primi-
tive throw-shuttle hund looms through flv-shuttle hand
looms, semi-automatic hand looms, cottage power looms
and factory non-automatic power looms to automatic
power looms. The case of wood-working technology also
falls in the same category.'® Cotton spinning, clothing,
foodstuffs, leather, rubber products, bricks, rooting tiles,
certain chemicals, brass utensils and steel furniture arc
other examples of technologically flexible industrics,

Manufacture of a number of goods. such as radios,
television sets, bicycles and agricultural equipment, in-

10 The pyramids in Egypt and the Taj Mahal in India con-
clusively demonstrate this fact.

1t “Capital Intensity in Heavy Engineering Construction”,
op. cit.

121bid., pag: 36. See table I 1n the appendix 1o the present
article.

13W. A. Lewis, “Economic Development with Unlimited
Supplies of Labour”, Manchester School of Feonomic and Soctal
Studics, May 1954, page 161,

1 Government of India, Report of the Ministry of Steel und
Fuel (Department of lIron and Stecl), 196061 (New Delhi,
1961), page 14.

15.(;. K. Boon, “Choice of Industrial Technology: The Case of
Woodworking”, Industrialization and  Productvity  Bulletin,
No. 3 (Sales No.: 60.ILB.1).
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volves production and assembly of components. These
exar ples also represent technologically fiexible industries
because it is possible to organize production of their
components in accordance with the specifications of the
assembly plants by means of Labour-intensive techniques
ander sub-contracting arrangements. This method of
asing tabour-intensive techniques has been extensively
employed in Japan. Again, these techniques can be of-
aciently employed in the manufacture of accessories for
the automobile industry, for railways, shipping and the
rike.

The existenee of o market for sccond-hand machines
which have become absolescent in advanced countries
on account of rising costs of labour is, 1n a way, an index
of the scope of the techuologically flexible industries.
It may be advantageous to emplov second-hand muichines
in several cases: first, because they often represent cquip-
ment of lower capital intensity and techniques of higher
libour intensity, and second, because, on account of
their shorter life, they permit a more flexible equipment
policy by making it possible to shift to new or different
cquipment at an carlier date in the future than would
have been the case with new equipment. Alternatively.
they provide the prototype design of equipment embuxly-
ing relatively more labour-intensive techniques for manu-
facture in under-developed countrics.

There is a clear distinction between anallary or aux-
iliary processes and “eore” operations in industrial nter-
prises. The former consist of materials handling, warc-
housing, packaging, flying squads and maintenance shops
for core operations, tool maintenance and tool making
rooms, utilities and the like. It is possible to use labour-
intensive techniques in some of these ancillary processes
even in technologically inflexible industries where it is
difficult to replace capital by labour in the core operations.

The attention of engineers, scientists and technicians
should he drawn to the possibilities of selecting capital-
saving techniques in the core operations of the tech-
nologically inflexible industries. Research and develop
ment of such techniques should be undertaken where
they do not exist. This can sometimes be done by design-
ing the cquipment on the basis of the process Liyout
instead of the product or line layout, especially in
engincering industries. There exists great scope for re-
search in designing equipment and developing processes
to reduce the scale of operations with a minimum in-
crease in operating costs. (In technical terms, this would
amount to reducing the slope of the eurve of the cco-
nomies of scale.) This type of research has considerahle
importance because in many under-devzioped countrics
the size not only of the present market, but also of the
potential market in the foresceable future, is likely to be
relatively small,

Recent developments in the technology for ammaonia
production illustrate this point. While the average plant

16 Netherlands Feonomic Institute, Second-hand Machines and
Economic Derclopment, Publication No. 15 S8 (Rotterdam,
May 1058).
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for ammonia production has a capacity of from 250 to
300 tons per day, a recently developed “packaged™ plant
has o capacity of only sixty tons per day. This plant is
made up of separate seaions mounted on skids. Each
scetion can be transported by truck or by rail. Installing
the plant is easy and takes less than thirty davs. After
the cement pad has been prepared, the sections are
bolted 1o it, about 100 pipe connexions are made, and
the phintis ready to start production. The production
costof liqud anhydrous ammonia in this plant has
been estimated at about 836 o short ton compared with
832 . short ton for a plant with a capacity of 300 tons
@ day. Packaged plants are also being developed for the
preparation of compound fertilizers—ammonium nitrates,
ammonium sulphates, urca and various ammonium solu-
tions—trom liquid anhvdrous ammonia.

The petroleum industry has made new strides in il
rehming and has developed midget refineries with capa-
cities up to 10000 harrels per day, although previous
concepts of rehinery design had set the minimum eco-
nomic capacity at over 25,000 barrels per day. More than
a dozen midget refineries, including four with a capacity
of 5,000 barrels per duy each, are under construction at
present, most of them in newly developing countries,
The reduction in the minimum economic capacity of
rchineries has been made possible by a simplified flow
scheme uand the fact that each processing unit serves at
least two importunt functions instead of one as in the
case of the large unit. The construction of improved
small-scale vertical kilns for cement manufacture and
substitution of multi-purpose equipment for single-pur-
pose muchinery in a variety of industries are other
cxamples of technological developments uimed at reduc-
ing the scale of operations with a4 minimum increase in
operating costs,'?

The advantage of large-scale production over small:
scale production in unit costs is derived in part from
purely technological economies of scale and in part
from the facilities of economic “overheads”, such s
rescarch, bulk huying and selling, cheaper and easier
credit facilities, advertising, standardization of products,
specralized facilities for tooling and repairs, organization
of specialized maintenance staff, facilities for specialists’
advice and so forth. The Litter facilities—of economic
overheads—can be provided 1o small production units by
surrounding them with appropriate agencies—private,
-operative or statutory- —~which can take over the func-
tions of economic overheads and perform them as com-
mon services to small units. Important among  these
agencies are state-sponsored industrial finance COTPOra-
tons, industrial extension services, sale and purchase
cooperatives, industrial research institutions, corpora-
tions supplying machines on a hire-purchase basis, firms
specializing in tooling, repairs and the like, credit co-
operatives, and so on. The chief advantage of industrial

" For details aboul the use of small scale vertical kilns and
multi-purpose nachinery, see “Adaptation of Processes, Fquip-
ment and Products™ in Industrialization and Productivity Bul-
letin, Mo 6 (Sales Nay.: 63.11LB.1), pages 17 and 18,




estates consists in the incorporated common services per- It should be recalled that rescarch in and apphicanion

forming many of these functions of economic overheads. af Tabour-mtensive techniques should be organized
Failure by engincers and technicians o distinguish be- accordance with the guide-lines on ditferential capital
tween unit cost advantages arising from purely technical mtensities inindividual sectors within the franework
economies and those from other cconomies not infre- of the average capital mrensity far the cconomy arrived
quently results in adoption of more capital-intensive at by the planned volume of investment and the ceiling
techniques than can be justificd under the circumstances. on emplovment,
Appendix
Table 1
’.\ll’(-"l\\ll OF CONSTRUCTION ENPENDUTURE N NAVEION A TNPENDHLERE, Sl tonin om NIRLES, 16433
. (Percentage)
Nowresudential constrwction
N Share of agross Nhare of .
‘ fieed capital r.'n.f!rmh.u.n n . As percentane Share of
formation in uress Rreas is [ercentage ol aross construction
wross wntional copital of total fired copital ardustey o toral
Country troduct formation coustruetion formation factor faym,oanie
Industrid comntrics:
Germany  (Federad Repulic) 20.6 .4 .. . 6.6
Netherlands 0.7 16.5 629 2.0 54"
Norway" 29.2 S0.0 S4. 274 85
Uniteld Kingdom 134 51.7 8.2 2409 S8
United States” 16.1 586 61.4 36.0 4.6
Other conmtrics:
Argentina” 115 (8.8 5.0
Brazil . 14.2 $7.8
Burma . 14.1 76.8 RN 28
Chile . 93 60.4 46.4 28.0 32
Feuador . 1n.1 46.3 74.6 348 29
Ghana 13.3 84.2 LR 43.8 .
Isracl 237 pix) $3.7 380 SR
Philippines o 68 62.1 63.2 392 13
Union of South Africa 268 86.1
Yugoslavia® 2.0 i85 . 72

Source: Statistical Office of the United Nations. Statistics of National Income and Expenditure, Statistical Papers,
Series H. No. 10, January 1957, which contains the definition of caich item and national diffcrences in covorages and
definition,

* Payments to factors of production in the construction industry as a percentage of gross domestic product at factor
sost (total factor payments): for Chile, hrael amd the Philippines, of net domestic product at factor cost.

* 1950,

“ Governmenl fixed capi@l formation excluded in parl From capital formation,

* Gross material  product: capital formation includes changes n snventorics. For definition of comcepl of griss
material product, see source.

Nose: This table has been reproduced from dhe anicle “Capital Tntemity in 1leavy Fngineering  Construction”
which appearcd in the firse issue of Indusrialization and Productivity Bulletin.

Tuble I

Carrrar INTENSITY AND UNIT COSTS FOR A COMBINED OPFRATION OF FXCAVATION, TRANSPORT AND COMPACTION

Capital input  Labour infut ('aLiul-
(doliors per (man-Rowurs por labour Cont per
thowsand cubic thousand cubic input cubic melre- Hagee
metre- metre- ratio Ridometr, (dollars
hilometres) Rilometres) [{EAH P4} (dollars) lrer howr) Year
Country (1) (2) [&7) (4) (42] (6)
. Frame . . .. . . . 167 148 1.1 0.67 0.71 1958
) India e e 190 600 0.3 0.60 013 1953
’ Poland" * [EETT . 4R 987 0.08 0.62 0.21 19821034
Union of Soviet Socialist Re-
publics® A N 180 158 1.2 0.67 1.04 1956

Sowrce: “Capital Intemsity and Costs in Farth-moving Oyperations”, Indwstrialization and Praductivity Bulletin, No.
3, page 13.

*Foe deuils on exchange rate used in cakulation, see source. )

*Capital and Labour inputs based on distribution of costs for cntire project.
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Seminar on Industrial Development Programming
in the Latin American Region

SENUINAR ON INDUSTRIAL Development Programming
A in the Latin American Region was held in Sio
Paulo, Brazil, from 4 1o 15 March 193. h was organized
jointly by the United Nations Economic Commission
tor Latin America (ECLA) and the Ceatre for In-
dustrial Development in co-operation with the Bureau
of Technical Assistance Operations (BTAQO) of the
Pepartment of Economic and Social AtTairs of the
United Nations Sceretariat and was sponsored locally
by the Excautive Groups of the Brazilian Industry
(GEIA, GEIN, GEIMAPE, GEIMAR aud GEIMET),
the National Confederation of Industries of Brazil and
the Federation of Industrics of the Stte of Sao Paulo.
The Seminar was attended by sixty-nine participants and
observers from cleven countries of the region, four coun-
tries owside the region, and the United Nations and
other mternational organizations,

There has been increasing recognition i Latin Amer-
wa of the weed for cconomice planning and, i particalar,
for planning of industrial development, as evidenced by
the fact that most of the Governments in the region
have by now organized plinning agencies 1o deal with
these problems. It is considered that industrialization is
a4 key clement in the process of rapid cconomic growth
of the underdeveloped countries. However, only in cx-
ceptional - cases can the required tempo of industrul
development be achieved through the autonomous opera-
tions of the market mechanism, particularly if industrial-
ization is to be compatible with the social and political
objectives of economic development currently sought by
Governments. Plainning and programming of industrial
development have of late been increasingly recognized
as i basic prerequisite for o consistent policy of industrial-
ization and the optimal use of national resources. This
calls not only for the development of effective planning
techniques taking into account the particular conditions
of under-developed countries, but also for the establish-
ment of additional machinery for the formulation and
implementation of industrial plans and programmes.

The purpose of the Seminar was to sumulate an cx-
chunge of views on their experiences in industrial plan-
ning among a group of specialists in this field represent-
ing the various aspects involved in the planning process.
The participants were selected  from among  general
cconomists, industrial economists, engineers and ‘1dus-
trialists within and owside the Latin American region,
in an endeavour to promote a mutual understanding of
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the problems taced in the planning process. An attempt
was thus made to build a bridge between planning and
policy making and the actual establishment and opera-
tion of industry. Moreover, some of the participants from
countries outside the Latin Amcrican region. namely,
France, India, Japan, Polind and the United States,
represented areas at different stages of economic develop-
ment and with ditferent economic systems. The con-
frontation of the experience of these countries with that
of Latin America proved 1o be extremely froitful in
stimulating the thinking of the Latin American partici-
pants on problems in their own areas,

Extensive  documentation in the form of rescarch
studies was presented to the Seminar by the two organiz-
mg bodies, the Centre for Industrial Development at
United Natwons Tleadqguarters and the Industrial De-
velopnient Diwvision of the secretariat of the Feonomice
Commussion for Latin: America. A wide range of prob-
fems relating o planning and programming of industrial
development, cconomic characteristics of industries and
cvaluation of industrial projects was reviewed in the
Seminar, A consistent effort was made 1o orient the
discussions towards a scarch for practical solutions which
would be of immediate use 10 Governments faced with
the problem of developing realistic policies and measures
to promote industrial development in their countries.
Among other results of the meeting, a1 number of arcas
were mapped out for further investigation,

The Seminar divided the discussion items into two
main arcas: programming of industrial development at
the country level, and programming at the sector and
project levels. The first was subdivided into the follow-
ing topics: methodology of industrial programming
within the general economic programming; structural
changes in production and demand; sclection of tech-
niques and economics of scale, and experiences of Latin
American countries and a few others in industrial pro-
gramming. The main topics of discussion in the second
area werc: basic data and criteria for programming of a
number of industries (steel making and transforming,
chemicals, pulp and paper, textiles, cement, aluminium
and industrial construction); evaluation of industrial
projects and preparation of feasibility studies; formula-
tion of sectoral industrial programmes for both dynamic
and traditional industries, and implementation and other
aspects of industry programming with particular refer-
ence to the private sector.




In discussing over-all plinning and its relation to
scctoral planning of industry in general and planning of
individual industrial branches, the need for formulating
a general national plan was explicitly recognized. It
was realized that countries were facing considerable
dithculties in this respect, particularly as regards statistical
data and availability of programming personnel, but
these ditheultics were not consideredt to be insurmount-
able. However, a1 the present time many countrics
in the region were lagging in the area of over-all plan-
ning and the question arose as to what extent limited
planning on a scctoral basis, which was being carried
out in some of the countries of the region (Mexico and
Brazil, tor example), could be effective in the absence
of a comprehensive over-all plan. The consensus wis
that countries were well advised to proceed with partial
planning of their strategic or bottleneck sectors, even
before they were in a position to produce an adequate
over-all plan. As an example, it was mentioned that even
in the case of a centrally planned cconomy such as Po-
land, in the early stages of planning a major effort had
been concentrated on the hottleneck  sectors, namely,
those which had suffered a major dislocation as a result
of war,

The Seminar gave its attention to the absorption of
unemployment, a mujor factor in planning in the devel-
oping countries of the region in view of the existing
high level of structural unemployment which is being
aggravated by the rapid growth of the labour force. In
this connexion, the possibilities of capital-labour sub-
stitution in industry were discussed, but these were
generally found to be of limited scope because of the
technological characteristics of modern industry, It was
considered that a serious effort should be made to
promote systematic technological research to explore the
possibilities of increasing the flexibility of industrial
processes in regard to the substitution of capital hy
labour. It was envisaged, however, that the manufactur-
ing sector as a whole could be expected to have 2
relatively limited absorpuive capacity for manpower, and
that significant progress in absorbing unemployment
could be made only by an over-ll development ef “ort.

The factor of economies of scale in industrial planning
gave rise to a thorough discussion, since most countries
in Latin America offered limited markets for manu-
factured goods. This limitation results cither in an in-
ability to establish industries whose minimum economic
scale is above the capacity of the national markets, or, if
such industries are established, in chronic under-utiliza-
tion of capacity. In this connexion, the Seminar drew
attention to the possihilities offered by regional integra-
tion whereby national markets would be pooled so as
to permit the establishment of large-size plants which
would benefit from economies of scale.

In this connexion, the question was raised of export
markets for goods manufactured in the region. There
were two reasons why under-developed countries should
seek to expand their exports of manufactured goods. In
the first place, foreign demand would in many cases be
a welcome supplement to the limited domestic demand

and would enable countrics 1o engage moandustiies where
the cost-scale factor is teading consideration. In (he
second place, promotion of exports of manutactured
gouds would result in diversifving the structure of ey
ports of countries whose forcign trade iy at the present
time concentrated on exports of primary commaditics:
such diversification would contribute 1owards reducing
the impact on the cconomies of the developing countries
of the fluctuations in demand and prices of  primary
commadities. A number of factors were reviewed by the
Seminar, which at the present time were hancheapping
the expansion of exports of mannfactured goods. These
were, 1 particular, incrtin on the part of the entre
preneurs an the traditional industrics, 1ignor mee of ey
port practices and markets, and, as one of the major
factors, lack of credit facilities to finance export oper.
tions.

Following the discussion of the peneral aspects of
planning, the Seminar went on 10 examine the exper
tence of individual countries in general and industrial
planning. A review was made in particular of the ex-
perience in a number of Latin American countries of
the ECLA "BTAO Advisory Groups, which have been
an cfective instrument developed by ECLA for assist
ance to Governments in this feld. A presentation was
also made of the experience of certain countries of the
region in sectoral programming of specitic  industrial
scctors. This applies, in particular, to the work on pro-
gramming of mechanical industries in Peru which hal
been carried out by an ECLA team, and to the exper
tence of Brazil in certain industrial sectors (for example,
the establishment of an integrated industry of auto-
mobile parts and the development of heavy mechanical
construction and naval construction industries) through
the device of the so-culled Executive Groups. Under the
latter, special ad hoc authorities in charge of program-
ming and the execution of the programmes of the
respective sectors were established, in co-operation with
the private industrial groups concerned.

In this context, the Seminar also benefited from the
contribution made by the participants from outside the
region who presented and analysed the experience in
industry planning of certain countries, mamely, France,
India and Japan. These three countries shared the com.
mon feature of active participation of the priviate sector
in the elaboration and implementation of industrial
planning, under the leadership of the public authoritics,
which provided the basic framework of objectives, gouals
and targets, although the “intensity” of the planning
process itself varied from country to country. Thus,
hroadly speaking, in France and Jupan only the generl
objectives and over-all targets werc spelled out by the
Government, while implementation was largely left to
the operation of the market and price. mechanism; in
India, government intervention in planning and im-
plementation was of a much wider scope.

The discussion proceeded to the problem of evaluation
of individual projects in connexion with the process of
screening and selection. Selection of projects for imple-
mentation—or approval, in the case of projects imple-
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mented by the private saaror s a0 problem which the
prbhc anthoriues of most under developed countries T
to tace i their dav o day operavons, even e the absend
ol amy Aormal plamimg schemas, as o manter ol oo
Han ob scarce resonrees atnong competing uses, Hh
practces of both predomimanthe provite entarpine aoo
nonnes and centrally: planncd cconomies as regands then
methads of evaloation of projeas were dianssad:s the
criternt and methods used i the Litar were also ol
direar merast 1o ccomonusts dealiig with das problom
i mined cconamies, In this connesien the Semmnan also
cxamined the concept of shadosw prices amd ars ole
cvabanon ot proreas. s s well known, s coneepn
is apphicd becanse, under the conditions o factor cndaon
ment and factor pricing e nnder developed  countries,
marker prices provide aovery iapartecr indication ot 1he
sociil (n\l ol mpues, Trowas stressedt by the particapants
that, while the theorctucal value ol shudow Prices is
sencrally recogmized. they conld be usetnl
practical policy making onhe i so e as gy conldd
he properly quantiticd, and thae a scrous clion should

s tool ol

be made 1o study the expesience maaaal use of this
concept. It was mientiomed in this connesion that in the
centrally planned cconomies, the deviee of shadow prices
is being wadely used in the evaluation of products,
The experience of the international fiancial st
nons, the International Bonk {or Reconstruction aned
Development and the Inter-Nmerican Development
Bank, in cvaluating industrial projects was presented
to the mecting, particubarhy as regards the criterta used.
The latter were primvarily of the conventional hanking
twpe, although some consideranon was given 1o
broader aspects of o social and ccononne natare,
was stressed in this comtent that there was need fon
mipressing under-developed countries with llu- Hmpol
tmee of having properly prepared projects: i had heen
the L\pcrlulu of I)lnl\m;, msututions that m ny |\|u|u|s
subinitted for fimancing failed 1o meat normal hanking
standards as regards wechuicat and financial requirements.
The problem of preparation of preinvestment studies,
with o view 10 their being used in hoth sereening, and
evaluation procedures and the preparation of “hankable”
projects, led o consideration of 1he need (or the so-called
pre investment or planning data. These dava are the
basic tecmological and - cconomic chavacteristies of m
dustries used i the preparition of pre-mvestment studies:
the participants were careful to point out that the Later
should not be confused with the more detanled and much
more costly engineering stuchies which are undertaken
at o later stage for projects whose implementation has
already been decided upon. The documentation on pre-
investment data presented by the ECLA seeretariat annd
the Centre for Industrial Development for o certain
number of industries (steel making and transtorming,
chiemicals, pulp and paper, cement, fertibizers based on
natural gas, dumimum, ete)) were considered 1o be
highly valuable pioncering ctfort, and it was suggested
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e o comprehensive and co ordimated etlon bhe
In countries and mrtermattonal organizations to colbea
and arralvse oo svsrematic was cconotmie and wechmead
data dervad trom actial oparation ot imdustrgs ar o
(I('\'t'ln]’t'(l cortntries,

Also prosented o the Semmae by the RN sGoonn
were stidhes daaling wath the descoprocm e b
America ol speatic mdustiol branchas, e both the
teadiionad and the dyvanne secors, the tormer covenmy
Ligedv consumar goods mdusteies, such as rentdes, the
Fatter, inednstiies whose estabhishiment could be exvpeared
vo resule o mare general radirmg cifea i the oo
nomy hovond thar onwn spheres tor examples stecls m
une bulldmg, heavy chenncals, I the case ol 1he
nadinional mdustries, the discossion tarned aronned the
problem ol the degree of modernizaion of then equip
ment which would be appropriate me the highe o the
conditicns 1 the region. hreowas considered by somn
pn'\n'ilnnls that o too tar raachimg modermzanon o
them and the consequent marease e productiviey might
lead 1o an aggravanon of the unemployviment problen
Dy oreleasing manpower e present cmploved |m| 1o
the purcly technological cntena ot engmeenmyg etherene
should be weighed agamst the heavy socl cost mvolved.

Finallv. the problem of implementation ot plannimg
was discussedc me pavnicubar as regards the imegranon
of the private secior e planmng. 1o as clear that,
the mined cconomies, a predominant part of mvestment
and |\rn(|ml|nn m oindustey was necessarily carmed ou
by the private seetors realistic planning should ke into
account the faet that the implementation of the tirgets
provided 1 the plan could be carred o effectively only
oappropriate icentives were provided to private enter
prisc i terms of normal entreprencurial motivation to
mduce 1t o engage in these activities, Tt was necessary
on the other hand 1o reconale private entreprencuria!l
motivation with the general sacial and cconomic ob
iectives of the government development policies: the
two did not necessarily coincide inatl cases. This meant
thar plimning i mixed cconomy imphed the necessity
of developing a0 consistem and integrated nerwork
measures and policies destined 10 guide the mdustriabiza-
ton process in the private sector in accordance with
the stared objectives and rargets of the plan. Tt was
mennoned cdier that the experience of France, India
and  Ja pan presented o the Seminor offered  certain
lessons in - this respectz in particular, the experience of
France was considered relevamt in view of the fact that
i tha country o particularly effective: machinery has
been developed for the collaboration of the public plan:
ning authorities with the private sector in the formula-
tion and implementation of planning. It was considered
that additional case studies by the United Natons are
inchicated i this field. It was also suggested that as o
follow-up of the discussion, a seminar especially devoted
o ths problem should be convened.




Standardization in « Del.’elo]nfng kconomy

ny LAL € VERMAN

QO VANDARDIZATION Wi, s organized movemont.
b 15 predommam feature ot present dayv mdusirgl
avibzation, has existed e some form o other in abl
human socienes since prehistoric nimes, Primitive man's
stone aools, for example, oxhibie striking similarity
materials, shapes and even dimensions. The same is 1rue
ol clay bricks, pouers. carthen scals and other producrs
made e Lirge numbers in Babvlonia and Mohenjo-Daro
as carly s SO0 10 4000 B.C, The history of the develop-
ment of standard weighes and measures goes cqually far
back. As a regulaory force and an instrument of ceo
nomic planning, however, stmdardization is of recent
orgin,

There is an intimate and 16 some extent unique el
tionship hetween standardization and industrial growth,
Standardization is at once a cause and an effeet of the
phenomenal expansion of industry witnessed in modern

nmes. Fver siee the aseendbnes of 1the facton svstem
ot mechameal production, stindirdizanon s heen s
torically an importam tictor mothe advancoment of the
sacneeand e of producion, Teading 1o n1as proding
Hon Iu'lmi(lll(-s and amonvaion,

There s no donbr tat countres whieh e plimning
Lavgescale ceconomic espansion s 1 imeans ol RIS
the simdard of Tiving of then peoples will td stand
ardization an-essential condition for the Tultilment of
their plins. o what extent the experience of developed
countries could be of use to 1the developing connines
and the theory and practi e of standardizanon s lis
toncally evolved clsewhere could be rransterred 1o the
latter are questions of great importance which are
examinedin o this aricle agamst the backgronmd
of the Indian  experience in the  past fifteen
veurs,

STANDARDIZATION IN DEVELOPED COUNTRIES

N accoUNT of the evolution of the coneept of stuand-
A ardization 1o its current status in industrially de-
veloped countries will be useful at the owset, The
madern phase of standardization began when the in-
dustrial revolution brought about the factory system of
production. One of the most significant changes caused
by the revolution was in the status of the worker vis-.
vis the machine, In carlier times, the skill resided mainly
in the worker who used the machine as i tool. Gradual-
Iy the skill passed to the machine and the worker tended
to become its tool, it development which paved the way
for important economic and social changes, and to which
may be traced, in particular, the beginning of industrial
stndardization,

A machine is a means of performing similar motions
repetitively. Designed to perform u sk, it performs no

Dr. Verman, Dircctor  Indian Standards Institution,
New Delhi, and Honorary Adviser on Standardization
to Government of India, has participated, as representa-
tive of India or observer for the International Organiza-
tion for Standardization, in many conferences organized
by the United Nations, the Economic Commission for
Asia and the Far East and specialized agencies of the
United Nations.

other. Tt operates under invariable conditions of service,
which means that the products of o machine hecome
stundardized and the material it works upon and 1he
process of its operation must be held within predeter
mined limits of variation,

In the beginning, litde conscious thought was given
to this very close link between mechanized production
and stndardization ol processes, materials and products,
As saales of production increased and products of in
dustries reached consumers i lorge numbers, lick of
dimensional interchangeability became o souree of con
fusion and wastage, which Torced attemion to the need
for standardization and co-ordimaion between industrics.
A cassical example was the lack of imterchangeability
of electrical plugs ind sockets of different makes, nor
only among  different countries bur somctimes even
among the regions of the same coumry. In the United
States, the existence of many ditferent track gauges and
sizes of rolling-stock in the early period of railroad
development led to one of the carliest atiempts to evolve
standards on o national scale.

The advent of mass production 1echniques tirmly
estahlished the importance of interchangeability through
standurdization. The experience of Eli Whitney, who
is consicdered o be the originator of mass production
techniques in the United States, is of interest in this
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connexion. Whitney began his experiments in 1793 when
the Government gave him a contract for 10,000 stands
of arms. He had to begin from scratch, as he had no
plant for manufacture, Before his time, arms were made
bv highly skilled workers, cach of whom produced Iy
himself ail parts of a musket and assembled therefrom
1 distinctive instrument. Whitney's plan was to make a
factory which would work like o single machine with
cach job divided into operational parts so that it could
be exceuted precisely but with tivde skill, Various tasks
were subdivided and a group of workers was kept busy
at each operation. Tools for drilling, tiling and mitling
were standardized. “From tirst to last a model musket
was copied with precision so that every lock, for example,
was exactly like every other, among thousands, When
all the parts needed to form a weapon were assembled,
they united much superior to a0 musket formed on any
other plan. In case of repair, a new part exactly hreed
the place of the old part and at a tifling cost.”(1)!

In this wiav, men of determination and enterprise
started to standardize products and processes ot industry.
By the tume the First World War broke out, standardiz.-
ton had been well recognized as an industrial process
capable of ensuring interchangeability not enly within
a given lactory but also from one factory to another, and
the importance of creating industry-wide standards and
national standards was realized. Also, an international
standhrdization movement began o develop early in
the twentieth century. The experience of the First Workd
War revealed further potentiatities of stundardization.
Owing to the acute shortage of materials and technicl
Mnpower, conservation e every respect became o matter
of strategic necessity, In the United States, the War
Industries Board achieved conspicuous results through
process of severe standardization. Enforced restrictions
on vanety brought about 4 substantal increase in pro-
ductive capacny.

With the cessation of hostilities, industries tended 1o
revert to the traditional freedom of variety but. in the
United States, the trend wais checked by the publication,
i 1921 of the Report of the Committee on Elimination
of  Wastage in Industry appointed by My, Herbert
Hoover. The Committee inquired into the conditions of
4 large number of tvpical industries and came to the
conclusion that the overall preductivity i American
industries was not more than 50 per cent of the possible
maximum. The Committee’s report received wide puh-
ficiey i the United States, particularly in the techmical
press and i discussions inengimeering  societies and
associations. .\ mtionwide movemen' for simphification
in industry was started through the ageney of the Sim-
phihed Practice Division ot the United States Depurt-
ment of Commerce. In nuny cases reduction i variety
rangig trom 4 to W per cent was brought about. To
cite a tew random examples. 33 ditferent lengths and 44
ditferent heights ot hospital beds were repliced by 3
tvpes of beds of standard length and height: 49 diffe.
vancties of muilk bottles were reduced to 4 and 715,20

! Fagures 1 parentheses relate to the reterences at the end of
this article.

s

varieties of grinding whecls to 255800.(2) Thus, stand-
ardization—which began merely as an associate of the
machine process—developed into a means of ensuring
interchangeability and later emerged as a wehnique of
simplification for ihe conservation of resources and pro-
ductive capacity.

The Second World War brought the urgeney of inter-
national standardization to the forefront. The supply
ad maintenance facilities of the Allies were severely
strained hecause of ditferences i standards which pre
vented interchangeable ase of ols and even of commaon
engineering stores. Spares for Americian equipment had
to be brought from the United States, which involved
considerable loss of war effort at a critical time. Supply
management during the war also re-emphusized  the
mmpertance of standardization and variety reduction of
materials and products and hrought about the evolution
of many new techniques, including operations reseuarch,
value analysis, lincar programming, and so on,

tn the United Kingdom, a committee similar to the
Hoover Committee was constituted in 1948 under the
chairmanship of Sir Ernest Lemon with the following
terms of reference:

“To mvestigate, in consultation with the British
Standards Institution and appropriate organizations,
the methods hy which manufacturers and users of
engineering products determine whether any reduction
i the variety of products manufactured is desirable in
the hight of technical, commercial and other considera.
tions: to report whether these methods are adequate
andd what, if any, further measures should be taken
bv industry or by the Government to ensure that such
simplifications as are determined are put into effect.”(3)

The Committee came to the conclusion that in many
branches of engineering industry, variety could be re-
duced with great benchit to the industry, trade and
general consumers. lIts observation on cconomies that
could be sccured through standardization is worth repro-
ducing:

“There can be no question that unnecessary variety
of product at any stage of manufacture lowers efh-
ciency. The loss is not confined to any one stage of
manufacture, but extends 1o the supply of raw ma-
terials and components. Tt ulso applies to all phases
of distrihution and to the ultimate user. The latter
is not only faced with the resulting higher prices but
often with related problems of non-interchangeability,
delay in obtaining non-standurd spare parts, increased
stocks and unnecessary  design and administrative
work. Because the technical and economic problems
of standardization .und reduction of variety are com-
plex, it is often not realized how large are the over-all
savings which can be muade hy increasing the length
of production runs as a result of eliminating or reduc-
g the manufacture of specials or small batches.”
About the same time as the Lemon Committee in-

vestigated the conditions of British industries, another
group ot experts was sent to the United States by the
Anglo-American Council on Productivity “to secure
detailed practical evidence of the benefits which Amer-
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wan producers and consumers had derived from policy
of deliberate reduction in variety in manufactured prod-
ucts. whether materials, intermediate components or
parts, or end products™. In its report, “Simplification in
Industry™,(4) the group sumnuarized the advantages of
standardization in the following terms:
“To the producer:
") Longer runs with fewer changes on the pro-
duction line:
“(n) Reduced wooling and set-up time;
“(m) Possibilitics of increased mechanization and
special-purpose plant:
“(1v) Fasier taining of operatives;
“(v) Simpler and cheaper inspections
“(v1) Less capital invested in idle plam, tools and
spuce;
“(vin) Reduction of stocks of materials, components
and end-products;

“(vin) Recueed call on drawing office and design staff
for special orders, Teaving them free for work
on new designs or improvements:

“x) Simpler clerical and admimistragve work:

“(x) Fasier service and nantenanee;
“(x1) Concentration of sales i advertising effort
O NATTOWer Fange;

“(xn) And henee, increased productivits, leading 1o
reduction in cost and prices and 1o increased
siles.

“To the user:

“(1) Lower price tov a given quality or perform-
ance;

“(1) Reduced varicty and fevel of stocks at all dis.
tribution points;

“Ou) Readier availubility;

“(v) Improved service and maintenance facihities ™

APPLICABILITY OF STANDARDIZATION IN DEVELOPING ECONOMIES

ISTORICALLY, STANDARDIZATION Was evolved in coun-
H tries with a tairly high degree of industrialization.?
This might give the impression that it could be in-
troduced only where developed industries exist.  for
which it would perform the very uscful functions of
co-ordination and consolidation. If so. would not the
mtroduction of sundardization in a developing cconomy
be tantimount to putting the cart before the horse *

There is no doubt that in most of the industrially
developed countries standardization followed industrial-
zation and grew out of the need to co-ordinate, adjust
and bring about economy and harmony in the existing
pattern ot industrics, However, in these countries, in-
dustry was buil up in economic conditions basically
different from those with which developing countries are
faced today. The creation of a dynamic socicty from
limited resources and often under severe population
pressure usually involves national planning, direction and
control to un extent hardly compatible with the laissez-
taire economy of the lust century. It is in the context
ot such planned development that the role of standard-
ization in a developing economy has to be evaluated.

Standards come into plav whenever there is transition
from production to consumption, since they establish &
link between the two. The transition from production
to consumption occurs not only at the ultimite point
of use, but also at a number of intermediary stages, both
in industry and trade. The growth of industry in any
country is marked by a4 corresponding rise in the inter-

2 Organized industrial standardization is barely more than
sixty years old. The British Standards Institution, the first of
its kind in the world, was founded in 1901, and i1s counterpart
in the United States, the American Standards Association, in
1918, Of the two international standards organizations, the
International Organization for Standardization (1SO) and the
International Electrotechnical Commission (IEC), the latter and
the older of the two was established in 1904,

dependence of the ditferent productive secors, Tl s
to look to others for the supply ol raw materials, ma-
chinery, components and services and cach, in i,
provides similar facilities to others, The resulting com
plex relationship cannot be sustained unless adeqgate
understinding of the products and processes involved 1y
achieved at the inmumerable contat poits at whidh
products pass from one hand o another, be 1t within
plant, or trom one plant 1o another, or from store 1o
houscholder, or for that matter from one comtry 1o
anothci. One of the main functions of stanchirds 15 1o
facilitate the flow of products through these teamsition
points.(3) (6)

Apart from helping commeraal movement and
dustrial exchuanges i this manner, standards, as s heen
pointed out carlier. also conserve productive ¢ffort by
reducing unnccessary variety, by ensuring imterchange
ability and muaking mass production possible. Thus.
standards lead to the best utitization of the human and
material resources of 4 country. For a developing coun
try. the conservation of resources and acliievement of
high level of productivity are of obvious importance, So
is the need to expand exports w carn foreign exclimge
with which to provide for the growing needs of impors
g capital equipment, so cssential at the initial stages
of development.

In a developing economy, industrial development is
often dependent on outside assistance in the form of
technical personnel, industrial know-how, capital cquip-
ment, and so on, which may be extended by different
industrial groups in different countries. Thus, produc
tion units in a developing country may tend to adopt
and follow the pattern of standurdization of the dif-
ferent collaborating organizations abrowd. This is the
time when national standards are most urgently necded
and when, more often than not, they arc conspicuous
by their absence. Hence the prime need for a developing
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country 1s o bring into being a system of wational
standards, which could help industries from the carliest
stage of planning and design, through erection, produc-
tion and distribition. Tt is through such an approach
that the usually limited financial resources of a develop
g country and its indigenous materials and manpower
conld maost cffectively be put 1o work,

heowas tortunate that in India the Indian Standards
Tistitution (IS1) was estahlished in the very vear of the
country’s independence. By the tume national planning
was started, the Instituion had already done most of
the spade-work required for laving a foundation Tor .
strong industrial hase, As the coutry went from one
tve-vear plan 1o the next and the demand for standards
grew, i was possible o pre-plan the development of
standards. “Today the Indian Standards Institution is in
a position not only to guide existing industries i their
efTorts 1o ratonalize their production and institute qualin
control but also to help i plinning future industries
and inorganizing export promotion measures.

Asan example of the value of pre-plamning of stand
ardization, the experience of the steel cconomy project
of the Indian Standards Institution may be cited. The
aim of this project was to achieve cconomy in the usc
of structural steel by adopting standards from the stage
of production of structerals through designing, fubricat-
ing and erecting to the maintenance of structures. In
production, considerable emphasis was Liid on rational-
ization of shapes and sizes of sections, whose designs
had been frozen vears ago. The development of new
stindard sections by the Institution permitted  saving
about 10 per cent on steele Al new mills installed in
recent vears in India or to he installed in the future
are to produce these new sections. Cold-formed scctions
made from strip are now being stndardizeds it is esu-
mated thar this will permit saving up to 40 per cent of
the material, Stundards for welding equipment and ac
cessories and codes for welding practices have  been
developed o provide further economies on steel  hy
climimating the wasteful process of fabrication involved
in rivetung. Similarly, improved design codes for steel
structures now cnable Indian engineers to use mor
rational safety factors and Toading criteria and  permit
the use of more economical and up-to-dite formulae
for design.

hois conservatively estimated that about 20 per cent
of steel might be saved if all similar measures now avail-
able to the engineer were fully implemented. In the
context of o production of steel of ten million wns a
vear, an appreciable quantity of which is used fur struc.
taral purposes, a reduction of even one million tons per
vear would yield a recurring saving of well over 100
millien dollars, Tet alone all the investments, costs and
cffort involved in the production of such extra quantiy.

A part of the steel cconomy project was concerned
with the rativnalization of the varieties of alloy nd
special steels required for miscellaneous industrial uses.
Fhe import 1o India of equipment and expert knowledge
from all parts of the world had generated 2 demand
for well over one thousand types of alloy and special
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steels, including tool stecls, This was not only wasteful,
but also precluded the possibility of developing indi-
genous production, which would be extremely uneco-
nomical in view of the limited demand for each tvpe
of steel. After an extensive study, it proved possible ta
reduce varieties 1o some 130 tvpes, 1o mimimize the nse
of imported alloving  clements, such  as nickel and
molybdennm, and o encourage the use of indigenously
avatlable alloving elements such as - manganese and
chromium. The project made it possible o plan the
estublishment of severat new alloy steel plants, & number
of which are currently under construction?

The question mav be raised why national standards
shanld be developed instead of adopting international
stindards or those evolved i other countries. Before
answering this question, it should he pointed out that
standards, whether at o national or other level, need
only be developed il they serve a common need and are
likely to contribute 1o the over-all ecconomy ol the nation
or other group or sector concerned. Onee this condition
is fulblled, the answer to the question hecomes obvious,
namelve it an available international standard  or one
developed moanother country may serve the interest of
a particukir nanon, then there should be no hesitation
i adopting that standard, for in the long run it is going
to facilitate international co-ordination of standards and
save o great deal of vnnecessavy duplication of etfort,
However, i adopting an outside standard, it may be-
come necessiary to make one or more minor or - major
variations dictated by the special conditions under which
the national economy concerned operates, On the other
band. there are wamy cases in which neither national
nor overseas standards exist or, even if they do exist,
may be considered madequate for the intended purpose.
In either case, it becomes necessary 1o evolve independent
national standards.

This point may be illustrated by a few examples from
the Indian experience. Before the Indian Stundards In-
stitution came into being, the prevailing industrial prac-
tices 1n certain well-established industries such as cement,
steel and nonferrous metals, were largely hased on

*The Latin American countries ook particular interest in the
work done in India with regard to standordization of steel
products. A meeting of experts on steel making and transform-
ing industries, organized by the Fconomic Commission for Latin
America in October 1956 at Sio Pauln, resolved that a similar
project should be undertaken in Latin America. The Pan Amer-
ican Standards Commiittee, the Latin American tron and Steel
Instituie and the Organization of American States co-operated
to implement the project, which began in 1961 with the training
of standards engineers. For unification and simplification of steel
product standards, three seminars were held under the sponsor-
ship of these organizations in Buenos Aires (May 10 July 1962),
Santiago (September to October 1962) and Mexico City (Novem-
ber to December 1962). Assistance of the Indian Standards Insti-
Intion was sought in organizing these seminars, and an officer
was deputed for the Santiago Seminar on Steel Products Specifica-
tion and Simplification. Eleven draft recommendations for semi-
fished steel products and struciural steel bars were formulared
at this seminor. Another seminar is being planned tw evolve
rational standards for steel sections. The Latin American coun-
tries are also considering standardization and rationalization of
anbon, alloy and 1oof steels along the fines of what has been
done in India.
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British standards. Though, by and large, the British
standards covered India's needs, it became apparent that
these standards should be amended in order to meet
certain specific needs of the country, in particular in
respect of indigenous raw material resources, Thus, in
the case of steel used for statically loaded structures. the
content of sulphur and phosphorus impurities had to be
relaxed so that, given the avaikible resources of coking
coul, production of steel in the country could be stepped
up to meet the ever-increasing demand. In the case of
Portland cement, the existing specibications had 1o be
liberalized in respect of magnesia content so that a large
number of limestone deposits in the country could be
cconomically exploited for the manufacture of cement,
Betore these decisions were taken, experimental investiga-
tions and a search of overseas standards were under-
taken to ensure that such liberalizations would not in
any way affect the basic qualities required in the
products.

On the other hand. original Indian standards had 1o
be developed for a large number of other iten. among
which were gliss-making, cement-testing, foundry sads.
timber, indigenous natural products mcluding sprees and
condiments, refractories, sports goods, building  stomes,
and so-on. Ina few cases, bndia broke origing wromul
and produced standards which had leen found didieul
to establish in industrially advanced countries: an o
standing example is the Indian standard method o
olfactory assessment of natural and synthetie porfumeny
materials.

As i rule, every item taken up for standardization
presents its own peculiar problems which have 10 he
individually examined and solved. Whether o standard
is originally developed or adapted, the intention shonld
be 10 produce a national standard suited o the specia
requirements of the country, keeping an eve on the nead
for immediate or ultimate international co-ordination
of standards.

FIELD AND AIMS OF STANDARDIZATION

HE Basic priNcipLes and purposes of standardization
Trcmuin the same whether standardization is intro-
duced in a4 developed country or in a developing one.
The following definitions accepted by the International
Organization for Standardization(7) make this point
evident:

(¢) stanparmzanion—standardization is the process of
formulating and applying rules for an orderly approach
to a specific activity for the benefit and with the co-
operation of all concerned, and in particular for the
promotion of optimum over-all economy taking duc ac-
count of functional conditions and safety requirements.

It is based on the consolidated results of science, tech-
nology und expericnce. It determines not only the lasis
for present but also for future development, and it
should keep pace with advinces.

Some particular applications are:

(1) Units of measurement;

(i) Termivology and symbolic representation;

(i1i) Products and processes (definition and selection
of characteristics of products, testing and measur-
ing methods, specification of characteristics of
products {or defining their quality, regulation of
variety, interchangeability, etc.);

(iv) Safety of persons and goods.

() stanparp—i standard is the result of a particular
standardization cffort, approved by a recognized au-
thority.

It may take the form of:

(i) A document containing a set of conditions to be
fuifilled;

(i) A fundamental unit or physical constant—ex-
amples: ampere, absolute zero (Kelvin);

(i) An object for physical comparison-—example::
metre.

The field of standardization is represented in figure 1

by a hypothetical standardization space.(8) (9) FThe three
dimensions of this space are “subject”, “aspect” and
“level”.

(a) Standardization subject: stundardization subjects
are material things, abstract notions, formal symbols, cte..
which are suitable for being standardized. for instance,
screw threads, limits and fits, graphical symbols. A gronp
of related subjects in o certain branch of economic or
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DIAGRAMMATIC REPRESENTATION OF STANDARDIZATION SPACE
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cultural activity s considered as o standardization
domain. Such groups may be constituted in different
ways in regard both to the guiding principles 1o he
followed and the extent of the domain to be defined.
Some examples of standardization domains are: en-
gineering, transport, housing and building, food, agri-
culture, forestry, textiles, chemicals, industry, commeree,
scicnee and education. Sinee there are many standardiza-
ton subjects for cach standardization domain, for the
sike of convenience only standardization domains are
ndicared on the X axis of tigure 1.

(D) Stundardization aspect a standardization aspect is
agroup ol similar and related requirements of a stand-
ardization subicet which are dealt with in a given stand-
ard. Examples of standardization aspects are:

(1) .\ set of vomenclatire or definitions of terms:

(1) .\ scheme for limitation of viriety of - sizes,
shapes, grades or other parameters, designed to
meet most cconomically the needs of the con-
sumer (also including dimensional freezing of
componentdesigns o ensure interchangeabil-
ity ),

(1) Construction details:

(iv) A specification for quality, composition or per-
formance of o material, an instrument, a -
chine or a structure;

(v) X method of sampling or inspection to deter-
mine conformity to a specibied requirement of
a large batch or ot of material or products by
mnspection of o sample:

(v1) .\ methad of test or analysis to evaluate specified
characteristics of a material or chemical;

(vit) .\ method of grading and grade detinitons for
natural products, such as timber, mincrals. ete.:

(viii) .\ code of practice dealing with design, construc-

ticn, operation, safety, maintemanee of a build-
ing, an istallation, or a4 machine:

(%) .\ code of practice for packaging, conservation
or transportation of materials and products,

() Stundurdization level: a stindardization level de-
hues a group of persons who are to use the standard.
Standards corresponding to the more important levels
occurring in contemporary practice may be classified as
follows:

(i) A company standard, prepared by common agree-
ment between various departments of a companv
or production unit for guiding its purchase,
manufacture, sales, and other operations:

(1) An association or trade standard prepared by
group of related interests in a given industry or
within a given profession:

(i) A national standard promulgated after consult-
ing all interests concerned, however remotely,
with the subject in a country, through a national
standards organization which may be 4 govern-
mental, a non-governmental, or a4 quasi-govern-
mental body;

(v) An international recommendation or standard,
such as those of the International Organization

M

for Standardization and the International Electro-
technical Commission, resulting from an inter-
national agreement between independent sover-
cign nations having common interests.

It is obvious that the standardization space described
above is not a mathematical space of cither continuous
or discrete variables. Tt is to be regarded merely as a
conveiient device to illustrite the various attributes of
standardization, which are in the nature of independent
variables.

In addition to the three above-mentioned attributes,
standards may also have a fourth one, The fundamenta!
stndards of scicuce, those of weights and measures for
example, are not expected to be changed from time to
time. though refinements are often made in defining
and maintaining them. On the other hand, industrial
standards ave more temporary in character, being subject
to revision with the development of science and progress
of technology. In this context, standardization space may
be considered to have a fourth dimension in time.

For a given stindardization problem, it is possible to
establish the specific aims of standardization by deter-
mining its position in the standardization space. How-
ever, there is no hard and fast division between the aims
of stindardization at, say, the national level as distinct
from the association level. The ultimate aims of stand-
ardization are applicable to all levels, though a distinct
functional character may he ascribed to standards at
cach specific level.

The aims of sundardization in general, applicable to
all levels, are to achieve:(9) (@) over-all economy, (b)
protection of consumers' interests, and (c) safety and
proiection of health and life.

(1) Over-all economy: over-all economy comprises
cconomy of human effort, materials and machines, power
and energy, on the one hand, iand the combined economy
of the producer and the consumer on the other. The
attainment of over-all economy creates maximum pro-
ductivity for the country as a whole, though the eco-
nomy of each individual unit or component of production
may not be at an optimum level. For example, greatest
cconomy in material may preclude greatest economv
in labour. The pursuit of over-all economy results in
simplification and reduction of variety of products and
components and elimination of avoidable wastage during
handling of materials, processing, transport and, in gen-
eral, exchange of goods and services. Sometimes, it
involves saving of essential materials by substitution with
more readily available materials which may or may not
lead to immediate or apparent saving in cost or human
cffort_but which, in the national economy, may be es-
sential for other important reasons.

(b) Protection of consumers’ imterests: Protection of
consumers’ interests is ensured through adequate and
consistent quality of goods and services. The notion of
quality of service covers not only material services such
as the attainment of higher quality or performance or
functional interchangeability of consumer articles, but
also non-material services and conveniences, such as
ready availability of standard goods from stock, sim-




plicity coupled with serviceability of consumer equip-
ment, and generally such things as make man's life and
work easier, more effective and pleasant.

(c) Safety and protection of health and life: Standards
providing for safety and protection of health and life
may concern goods in general use or materials or proc-
esses during production. Examples are standards for
limiting impurities in foodstuffs, standards for storage
of radio-active materials and regulations for earthing of
electrical wiring and equipment.

To achicve these aims is, in a way, to introduce order
in industry, trade and commerce and in human relation-
ships generally. An eminent Indian thinker said that
standardization is to industry and commerce what cul
ture 18 to society. In other words, just as rules of civilizeald
behaviour regulate the social intercourse of man and his
appreciation of cultural values, so does standuardization
help to reguliate the conduct of commerce and trade w
4 smooth and efhicient manncr, and assist in improving
productivity and efficiency of man and muachine,

ORGANIZATION OF STANDARDIZATION AT THE NATIONAI LEVEL.

Tm Avs oF standardization imply that standards
should fulfil the interests of both producers and
consumers. This has given rise to a more or less nni-
versal procedure of formulating standards through in-
tensive consultation among the interests concerned. The
extent and details of such consultation may vary from
country to country but rarely are standards laid down
arbitrarily by a superior authority without consideration
ot the views of those who would have to implement or
observe them or those who possess the necessiry tech-
nological background.

The national standards body of a country provides
the forum for consultation among the national group
interests. The normal procedure is to form expert com-
mittees with representatives from producers, consumers
and technologists to prepare draft standards on the basis
of common agreement. The drafts are then widely
circulated to every important interest concerned with
the subject maiter. Comments thus received are placed
for further consideration by the expert committee, which
takes final decisions and ensures that in the final form
the standard represents the largest possible consensus of
opinion within the country. It will be appreciated how
a standard emerging out of such a procedure tends auto-
matically to ensure the widest possible acceptability.

The organization of the national standards body
should obviously be such as to facilitate the bringing
together of the diverse interests in its forum. The status
and pattern of national standards bodies in different
countries vary from purely official to purely non-official
depending on the socioeconomic structure. In a devel-
oping country with a basically free economy, where
official planning and direction coexist with private entre-
prencurial initiative, a national standards body sponsored
and supported by the government but working under
an autonomous council of official and non-official repre-
sentatives would seem to be a good pattern.

The constitution of the Indian Standards Institution
is illustrative of this approach and the rapid growth of
the Institution in the short span of fifteen years is
ample testimony to the soundness of this principle. The
Institution was set up by the Government of India in
1947 with the active support of industrial, business,
scientific and technical organizations in the country (see

figure 2). The over-all control of the Institution rests
with its General Council, on which are represented
industry, central and state governments, scientitic organi-
zations, subscribing members and the Division Councils
of the Institution. An Executive Committee is responsible
for the wanagement of the day-to-day affairs of the In.
stitution, which seeks advice on financial muatters from
a Finance Committee. The income of the Institution is
derived from grants-in-aid from the Central Govern-
ment, subscriptions from members (including state gov-
ernments), sale of Indian standards and fees for certibica-
tion marking.

In the preparation of Indun standards, the Institution
functions through a large number of committees of ex-
perts called sectional committces, sub-committees and
panels consisting of scientists, technologists and repre-
sentatives drawn from industrial organizations, govern-
ment departments, producers and consumers. These com-
mittees are appointed by the Executive Committee or
by the seven Division Councils, which are responsible
for the preparation of Indian standards for their respec-
tive spheres of interest. (1) Agricultural and Food Prod-
ucts Division Council; (ii) Building Division Conncil;
(iti) Chemical Division Council; (iv) Electrotechnical
Division Council; (v) Engincering Division Council;
(vi) Structural and Metals Division Council; (vii) Tex-
tile. Division Council.

A period of one to three years may elapse from the
time that an item is proposed for standardization to the
time when the standard is finally printed. So far, about
2,200 Indian standards have been published, covering a
wide range of fields including engineering, building,
textiles, chemicals, agriculture and food products, struc-
turals, metals, electrical technology, documentation, and
so on. Currently, about 400 standards are being preparcd
and published annually. Necessarily, priorities had to be
established for effective utilization of the available re-
sources. The development of standards for industrial raw
materials and primary products received the highest
priority since they formed the basis of all production
and many of them were being imported. Such a situa-
tion is likely to be met with in most developing coun-
tries. Another important assignment of priority was for
agricultural products, which again reflects conditions
normally prevalent in a developing economy. The priori-
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ties in the field of industry were assigned in accordance

to feature prominently in the standards programme not
with the provisions of the national plans. A trend which

only of India but of many other countries. A recom-

is now gradually taking shape suggests that consumer
xouds may begin to receive greater attention. From the
poant 1f view of the common man, standards for con-
swmer artickes are o€ obvious importance and are likely

mendation of great importance which the Institution
niade to the Government during the very first few years
of its existence led ) the adoption of the metric system
of weights and measures in India.

STANDARDIZATION AT THE INTERNATIONAI LEVEL

nE pevEropsiENT ofF iternational stundards follows
Tth(' same general principles and  procedures as for
nanenal stnwdards, The International Organization for
Stumdardization and  the International Electrotechnical
Commission are the principal agencies for international
stindlardization, The obyective of 180 38 10 promote the
developmen of stndards m the world with o view 1o
Lacrthtang vuernational exchange of goods . services
ol testermge mntnal cooperation i the sphere of el

H

lectual, scientific, technological and economic activity
(see hyure 3). As means 1o this end, it may:

() Tuke action to facilitae co-ordination and unifica-
tion of national stndards and issue necessary recom-
mendations to member bodies for this purposc;

(£) Sct up imternational standurds provided, in each
cise, no member body dissents:

() Encourage and facilitate. as occasion demands, the
development of new standards having common require-




ments for use in the national or international sphere:

(d) Arrange for exchange of information regarding
work of its member bodies and of its technical com.-
mittees;

(¢) Co-operate with other international orgamzations
interested in reluted matters, particularly by undertaking
at their request studies relating to standardization
projects.(10)

1SO membership is open to all national standards
bodies. Its work is conducted through technical com-
mittees composed of delegations from member bodies
wishing to take part in it.

The objectives and operations of 1EC which, tough
organizationally distinet, functions us an electrical divi-
sion of 180, are similar to those of the latter. The scope
of its work is, however, confined to electrical technology
and may be described under the following two general
categories:

(«) Work aimed at improving understanding between
electrical engineers of all countries by drawing up com-
mon means of expression; unification of nomenclature:
agreement on quantities and units, their symbols and
abbreviations; standardization of systems of units; and
graphical symbols for diagrams;

(8) Standardization of electrical equipment, involving
the study of problems of the electrical properties of
materials used in electrical equipment; standardization
of guarantees to be given for certain equipment as to
its characteristics, methods of test, quality, safety and
dimensions controlling interchangeability.(11)

ISO was created ut a conference of the United Nations
Standards Co-ordinating Committee in October 1946,
It maintains liaison with organs of the United Nations,
the regional economic commissions, most of the special-
ized agencies, and 4 lurge number of international tech-
nical organizations interested in the development of
international standrds.

Most of these agencies actively promote the develop-
ment of the less developed countries, especially in the
form of technical assistance. The developing countries
may find it profitable to take part in international stand-
ardization through 18O and 1EC, in particular, by
participating in the committees of these organizations,
which may make more cffective certain forms of assist.
ance which they receive from international orgianizations.

International standardization through 1SO and 1EC
is also of considerable importance in promating external
trade. The advantages to trade and indusiry to be able
to import and export on the busis of the sume interna-
tional specifications for all countries are obvious. For
this reason, the Indian Standards Institution has taken
an active interest in ISO and 1EC from its very incep-
tion. It participates in seventy-three 1SO and all 1EC
committees, and serves as the secreturiat of several of
these committees.

A developing country has to safeguard its interests in
international standardization as much as any other coun-
try. Special requirements to suit its state of industrial
development, climatic conditions, raw material resources,
and so on, need to be built into international recom-
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mendations through the action of the relevant com
mittees. An example is provided in the recently devel-
oped tropical and subtropical standard atmospheres for
testing, so often used for conditioning samples of ma
terials prior to the specification tests applied for proving
their compliance. In the beginning, the atmospheres con.
sidered for adoption by 180 and 1EC were those widely
used in Europe and the United States. These were
unsuitable for tropical and  subtropical regions where
temperatures are much higher during most of the year,
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If European standards were adopted in these regions,
testing faboratories would have to maintain costly instal-
lations for air conditioning. The Indian Standards In-
stitution proposed a third atmosphere for tropical condi-
uons which has been accepted by 1SO und IEC. This
step is of importance for all countrics of the region,
since it enables all materials and commaodities for tropical
use and export from the tropics to be tested in all coun-
tries under the most suitable internationally recognized
set of atmaospheric conditions.

Another example from the Indian expericnce mav be
cited. Like other developing countries, Indi imports a
large number of machines from all over the world, miny
of which are equipped with clectric motors. Users in
India found that, because of Lick of interchangeability,
4 motor made in one country wuld not be replaced
hy one made in another country. IEC had been engaged
on this problem for several vears, but could not resolve
the differences between countries using the metric svstem
and those using inch measurements. India proposed .
compromise solution based on its own experience as a
user country, which in due course paved the wayv for
a single series of interchangeable dimensions adopted by
IEC. Many examples could be cited where the needs
of the developing countries and their knowledge and
experience could facilitate the solution of difficult inter-
national standardization problems.

While 1SO and IEC are world-wide institutions in
which ull countries with organized standuardization facil-
iies may co-operate, a number of consultative forums
have been set up by groups of countries with common
cconomic interests. These agencies implement standards
within this group, and contributc to the over-all inter-
national standardization effort by resolving many dif-
ferences that might exist among their members: their
work often represents initial stages of international stand-

ardization, and enables them to make useful contribu-
tions to international deliberations. Some of these
agencies carry on their activitics through periodical con-
ferences, meetings of technical committees and working
groups, while others have established central secretariats
and even institutes for research and testing. Among
these organizations are: the Commonwealth Standards
Conference; the Furopean Stundards Co-ordinating
Committee, whose principal members are the six coun-
tries of the European Economic Community aund the
seven countries of the European Free Trade Associa-
tion; the “ABC” conferences hetween Canada, the
United Kingdom and the United States, which origi-
nated during the Second World War from an attempt
to reconcile differences in the exchange of war equip-
ment; the International Commission on Rules for Ap-
proval of Electrical Equipment, grouping fifteen Furo-
pean countries; and the Pan-Amcrican Standards Com-
mittec, whose members are seven Latin American coun-
tries, six Central American countries—represented by the
Instituto Centroamericano de Investigacién y Tecnologia
Industrial (ICATTI), which, besides its work on research
and testing, extends advice on standardization matters—
and the United States.

As long as the regional and sectional organizations
created either by industrially developed countries or by
developing countries serve the specific purpose for which
they are intended and align their activities with the
international work of standardization on a world-wide
basis, they should be considered as welcome instruments
for furthering the cause of industrial development.
Among the developing countries of the world such a
movement may deserve encouragement, particularly
where resources for organizing independent national
standards bodies are limited und where common eco-
NoMic interests exist.

COMPANY STANDARDIZATION PRACTICE

TANDARDIZATION AT 30Tl the national and international
S levels lays down optimum quality or performance
specifications and determines the minimum variety of
products and materials required for meeting the demands
of all economic sectors concerned. To ensure that the
desired quality is attained in practice, standards for raw
materials, designs, cquipment and processes should often
be developed at the level of the enterprise. The develop-
ment of a system of standards for in-plant use is not
necessarily restricted to technical issues and is frequently
extended to administrative policies und procedures, The
central idea is to simplify, rationalize and standardize
company practices, whether in respect of products, raw
materials, or scope of varietv, or in respect of organiza-
tional matters, methods and procedures which have to
be followed repeatedly.

Reference has been made to the investigations of the
Hoover and the Lemon committees and the Productivity
Group of the Anglo-American Council on Productivity
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on the economic and technical implications of excessive
variety and the advantages which follow simplification
and standardization. Company standardization practice
provides an organizational means by which the variety
of products and parts may be kept within limits without
sacrificing the competitive status of the company. In
developing economies, the need for variety reduction is
even more acute than in the advanced countries, in
particular because many of the latter are involved in
promoting the industrial development of the former.
The transfer of technical knowledge from the industrial-
ly developed countries brings with it a variety of in-
dustrial standards and practices requiring large numbers
of materials, parts and tools which have to be con-
tinuously imported to keep up production. If the scope
of variety is not reduced hy standardization, industrial
growth may he slowed down and a large proportion
of the foreign exchange earnings of the country may
be absorbed by maintenance imports.
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Company standardization practice is an activity which
strengthens, stimulates and complements national stand-
ardization. Standards developed for company use rep-
resent more realistically the process capabilitics of exisi-
g production methods and provide readily available
muterial on which national standards can be hased. Con-
versely, wherever national standards have been issued.
they furnish the model for fashioning and revising, f
need be, existing company standards. This two-way
trafhc between national standardization and company
standardization keeps standards alive and abreast of
technological advancement and  enables industries to
derive the utmost advantage from sandardization.

Company standardization practice as a formalized ac.
tivity is comparatively new even in some industrially

IMPLEMENTATION

ULL BENEFITS AN be provided by standardization only
Fif standards are widely adopted and used in all
walks of economic life of a nation, wherever they are
applicable. Standards may be implemented either volun-
tarily or under obligation arising from existing legisla-
tion or orders of higher authority. In a developed country,
where participation 1n standardization activity is wide-
spread and its benefits are generally appreciated, voluntary
adoption of standards presents little difficulty, but in
a developing country it is often a matter of deliberately
creating a consciousness and spreading the knowledge
among those who stand to gain. As a rule, the social
and economic structure of a country will largely deter-
mine whether emphasis should be laid on mandatory
enforcement or on voluntary adoption. In a country
with a completely controlled economy, there is little
difficulty in making the adoption of standards obligatory
on the part of every production unit. In a comparatively
free economy, standards are, by and large, expected to
be used without compulsion, except perhaps in certain
limited spheres.

The principle of voluntary implementation of standards

Inspector of the Indian Stand.ard: Lnstitnetion (1S cxaminim
and taking samples of fashlioht div e m dfdctory Lo cnsed
to wie the ISU certific ation mrark

advanced covntnies, Tn . developing connivy, a1 grean
deal of promotional work s required i the beginning
Lo create appropriaie conscionsness of its productiviny
potential, but there can he v donbn that any «fTon speni
m this dirccuion wall be more than repaid by the gaus
o be achieved i indusirial development. Specialized
experience and knowledge 10 promote company st
ardization activiy may not abways be available within a
developing country. Techmical Jssistance from  ontsicle
will be particularly fruitful i this arca and in fact mav
be essential if a consciousness on 1he part of company
management s to he brought abow. India has already
recogmized ahis necd and IS8T is at present engaged in oo
special programme 10 propagate the idea through or-
ganized survevs and trmning courses.

OF STANDARDS

is derived from the fact that standards are formulated
by common consent of all interested partics 1o satisfy
an exsting need and, therefore, command ready ac-
ceptance without legul pressure. Though this starement
is generally true, it overlooks certain important factors.
Since standards arc developed 1o sanisfy the objective
of over-all economy, the economy of a panicular use
or an individual user may ar times have to be sacrificed
to some extent. Compromise hetween individual and
over-all economy is a normal feature of standardization
and it may be generally expected that implementation
of standards may initially cause some hardship at some
point. Besides, a better understanding of the ultimate
benefits of standardization grows only with the growth
of industries and then again nat without a considerable
effort to promote such understanding. The implementa-
tion of standards may sometimes involve a change in
the existing production pattern and procedure, and the
additional expenses and effort thus involved may scem
at first sight unremunerative to the entreprencur. Long-
term gains and national intercst should be emphasized
in such cases.
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In greneral, a great deal of persuasion and promational
work is necessary to secure the voluntary implementa-
tion of stndards in the developing countries, and this
phase of activity is of particular importance for the
national standardization bodies of these countries. The
Indian Standards Institution is perhaps the first such
body which has organized an elaborate plan of publicity
through paid advertisements in the press, exhibitions
and fairs, films and slides, press notes, informative ar-
ticles und standards conferences and conventions, held
annually at different industrial centres of the country.
Over the past nine years, seven such conventions have
attracted large numbers of participants from all walks
of the industrial and economic life of the country.

However, there are spheres of public life where the
observance of standards cannot be left to voluntary
action, for example, where puhlic health or public safety
are_concerned. Standards of purity of drugs and food-
stuffs or rules of safety for protection against electrical
hazards are examples of this category. With the develop-
ment of industries and the growth of the usc of clectric-
ity in industry and home, there is need o be vigilant
about safety to health and property. 1n i less developed
country, this aspect is likely to be overlooked in the
mitial stages of development, though it deserves much
more scrious attention than in a developed country.

In any country, organized consumers can set the pace
for the implementation of standards. If demand for
standard items were large cnough, producers would
adjust their production accordingly. Large-scale produc-
tion of standard items would make it uncconomical
to supply non-standard or special products 1o cater to
the needs of small purchasers. Thus, a cvcle of demand
and supply of standard goods conforming to national
standards could develop.

In less developed countries, government departments
and their attached or associated organizations frequently
constitute the largest body of organized consumers. Tt
is htting for these organizations to purchase according
to national standards, hut a policy directive from the
highest governmental authority is necessary 10 crystallize
action and give necessary clearance to purchasing of -
hcials. Once the government takes a firm decision, it
becomes possible to persuade other organized consumers
in public or private enterprises to follow the lead. In
India, the Central Government has given such a lead.
which is being taken up by the state governments and
more gradually hy local authorities as well. This has
largely been brought about by insisting that all govern-
ment consumer departments such as railways, defence,
and post and telegraph, participate actively in the formu-
lation of Indian standards from the very beginning.

CERTIFICATION MARKING

NOTIER EFFECTIVE MEANS to implement standards and
A to bring to the door of the housewife and the
common consumer all the advantages of standardization
is to provide certification marking facilities for goods
conforming 1o accepted standards. A eertification mark
is a third-party guarantee to the purchaser that the
goods have been inspected, tested and certified by or
under the supervision of a competent ageney and nay
be purchased with a reasonable assurance of quality.
The prinary purpose that certification marks serve is
to convey this assurance when the purchaser has no
readily available facility, knowledge and skill for inspee-
tion and testing or when such testing is clearly un-
cconomical, as is the case when the volume of purchase
is small,

The  principles on which  certification  marking
schemes are formulated are twofold. First, the organiza-
tion operating the scheme must be an independent
and technically competent body with no business inter-
est connected with the production, distribution or supply
of goads. Secondly, the operating organization must he
satisticd that the manufacturing equipment, system of
spection and method of quality control available o
the factory where the goods to be certified are manufae-
tured are adequate to cnsure conformity with the ac-
cepted standards. In addition to this in-production control,
anindependent vigilance and a continuous check on
quality is maintined by drawing samples of raw
matevials and - finished  products from the production
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line, stocks and the open market for tests to be conducted
cither by the operating organization itself or at its
instance by independent agencies.

The national standards body of a country is un-
doubtedly the hest suited agency to operate certification
marking schemes, and many of them have extended
their functions to this activity. The authority for operat-
ing such schemes is sometimes derived from existing
legislation, which may permit the registration and opera-
tion of certihcation marks, or from special legislation
cnacted for the purpose. The latter approach mav he
tound best suited for developing economies. In India,
a spectal legaslation exists, The Indian Standards Institu-
tion (Certification Marks) Act, 1952, which empowers
ISI to:

(4) Establish and publish, in such manner as may be
prescribed, the Indian standard in relation to any article
Or process;

() Specify a standard mark, to be called the Indian
Standard Institution Certification Mark, which shall he
of such design and contain such particulars as may be
prescribed to represent a particular Indian standard;

(¢) Grant, renew, suspend or cancel, in such munner
as may be prescribed, a licence for the use of the standard
mark;

(d) Levy such fees for the grant or renewal of any
licence as may be preseribed;

(¢) Make such inspection and take such samples of
any material or substance as niy be necessary to see
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whether any article or process in relation 1o which the
standard mark has been used conforms 1o the Indian
standard, or whether the standard mark has been -
properly used in relation to anv article or process with
or without licence,

Under this legishiton IST has so far issued over 500
licences 1o some 270 production units. The licences relate
to some 160 Tadian stndavds covering as many products,
Itas estimated that the wtal aanual production under
these licenses will veach in the near future the Cgivi
fent of some US 8475 milhon.

Under another Tndian legishitive enacement, agncul-
tural products, incuding o good many export com-
madities, are graded and cerritied. This scheme, known
as the “Agmark Grading Scheme™, is controlled by the
Central - Government under  authority derived  Trom
the Agriculural Produce Grading and Marking Act,
1937, Initial grading and Labelling with Agmark labels
are done by licensed packers subject to control excreised
by marketing officers of the inspection stalf of the
central and state governments, Official control labora-

LONes. Mantain cominuous supervision over the work
g of the grading bibovarorics and res check samiples
from tme 1o time,

For export commodities. the Central Government has
created its own grading facilities. A self contained
spectorate statl and 2 chain of Liboratories are maimained
to-carry out anspection of gquality before packing, To
climinate any accidental ervor, 4 super-check s exercised
through testing of check samples and on the spor random
examination ol varions fots.

A otal annuat production of some US S130 mutlion
isabready covered under  the Agmark scheme, An
Agmark or ISE certibicanion mark is alyo obhigatory
for certain export goods stch as - (1) ahunminium mensibs;
(1) teachests for packing tea: (i) robaceo: (1v) san
dalwood oil; (v) lemon arass ol (vi) raw woob: (vi)
sun hemp; and (vinn) bristles,

Consideration 1s cons mth given o bringing orther
products under similar coverage. Increased demand from
overseas - purchasess v bound o aceclerate this
PrOCess,

QUALITY CONTROIL. FOR EXPORT

BLIGATORY CERTIFICATION NARKING of the export prod-
O ucts referred to above is one of a number of meas-
ures now being taken in India to promote and stabilize
export trade. Of these other measures, pre-shipment
mspection schemes for control of quality for export will
he of general interest to developing countries.

Inspecting  an enamelling plant producing  high conductivity
anucaled round copoer wire with a vien to ascerfatng whether
the factory could be licensed Jor cortification marking

Pre-shipment inspection schemes are, of course, nor
an mnovation, but their integration ino & comprehensive
centratized system for assurance of quality has not been
attempted in all countries. Japan is known o have at-
taned conspicuous success in such schemes for rehuilding
its export trade after the Second World War, India has
taken particular note of the success of these schemes in
Japan and, in spite ol the ditferences existing i indus
trial conditions, much of the svstem described in the
subscquent paragraphs will be found valid Tor devetop
1N countries.

In 1948 the Japanese Government enacted the “Lix
port Inspection Law™ which was amended in 1957,
Under this law, a number of agercies were established
to conduct compulsory pre shipment imspection of certain
commodities designated under the ac. A owl of 145
important export items las been designated so far, con
sttuting more than 40 per cent of Japan's ot export,
Export inspection is classified under this arrangement
in three categories, namely, («) inspection of guality,
(H) nspection of packing conditions, and (¢) mspection
ot materials and manufacturing processes. The typs
and extent of inspection applicable to a particular com
modity is determined with reference to the nature of
the commodity, its end use and other factors, The nspec-
tion agencies include six official organs and thirty-nine
private organs. Government authorities lave the power
to inspect their conduct of business and Tancial con-
ditions at any time. Their business rules, business plans.
receipt and expenditure budgets and rules relating 1o
the, appointment and dismissal of officers are subjeat 1o
government sanction. The Japanese act also provides for
the setting up of an Export Inspection Council 1o
consider all important matters relating o export inspec-
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tion, such as the designation of new commoditics for
compulsory inspection.

Standards of quality, such as appearance. structure
and size of the commadities, as well as methexls of in-
spection, are laid down by the Government. When goods
are found to conform to the standards prescribed, they
are marked as “passed”. In cenain cases, the quality
standards designate ditferent grades, and marks denoting
these grades are applied on the goods.

In respect of certain commodities which are not
amenable to inspection on ahe above-described  hasis.
provision has been made to entrust exporters and manu
facturers themselves 1o indicate that the goods satisty
export specibcations by marking them as “cxport stand
ard”. There 1s provision for spot inspection by govern-
ment agencics for such goods. Persons exporting any
of the specificd commoditics in violation of the pro
visions of the law are lable to a fine or imprisonment.

In India, quality control and preshipment inspection
schemes for certain commaodities are provided for Iy
statutory regubations. Many schemes are administered by
the Lxport Promotion Councils for varions industries,
set np in the past fow vears 10 meet the increasingly
urgent need of promoting exports for the fulblment of
the national plins. A new ministry known as the Min
istry of TInternational Trade has been created in the
Central Government 1o cnsure proper planning .and
direction of all export ¢tfort,

Recemtly, an official comminee under the chainman
ship of the author was constituted 1o review the existing
facilities for compulsory and voluntary quality control
and_preshipment inspection and  recommend  policies.,
methods and further measures necessary to augment
trade relations and publicize Tndian goods in forcign
markets. Fhis committee made, among others, the fol
lowing recommendations:

(1) There should be prohibition on export of articles
mtended for human consumption or application as well
as those affecting the health and satety of  persons.
unless they conform to rigid quality standards. Trems
which fall within this category are drugs. medicines,
torlet articles, articles of food. poisonouns substances, ox

CONCLUDING

NE BRIEF ACCOUNT given in this article of national and
T international standardization aetivities has stressed
the importance of standardization for the developing
countries. A world-wide network alreadv exists, consist-
ing of national standards bodics set up in forty-six
countries and the two international agencies 18O and
1EC. The rate of growth of standardization over the
past fitty to sixty vears and its present magnitude provide
evidence that the basic concepts and procedures cvolved
over these decades are sound and that the benefits of
standardization are well recognized. Yet further effort
should be made to promote standardization in the de-
veloping countries.
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plosives and such other articles which are prohibited
from being imported by consuming countries under
their own laws and regulations.

(n) Where a buver stipulates certain specitications for
goods. provision should be made to prevent the export
of articles which are not certified by an inspection agency
as conforming to those specifications. This would require
official recognition of many private and puhlic sector
agencies which are in a position to issue test centificates
and survey reports for miscellancous commaditics.

(1) Goods which are considered important for ex-
port markets and for which standard specifications have
been or could be laid down should be required to be
mspected and certibied before export. through appro-
priate agencies at the time of manufacture or packaging.

(v) For otner commodities where standard specifica-
tons may not exist or where it mav not be advisable
to tormulate such specifications. it would be useful to
mtroduce tactual inspection for issuing a report regard-
mg the actual con-liion of the goods so that the overseas
importers mav be made aware of the nature of the con-
signment. Factual inspection for goods where standard
specifications: exist should be discouraged and replaced
wah compulsory certification, (12)

The committee found that the cxisting  statutory
powers were not adequate to enable the Government to
msutute compulsory quality control and inspection of
the tvpe envisaged i the recommandations listed above,
Eaabling legislation is expected to be introduced in the
bndian Parliament in the near future. The committee
reccommended the formation of an Lxport Inspection
Advisory Council of official and unofficial represent-
atives to advise the Government on related matters and
the setting up of a Quality Control Directorate to serve
as the executive organ. The Advisory Council has already
heen formed and the Directorate is functioning in the
Ministry of International Trade. There is every expecta-
tion that this extension of the standardization movement
to promote, extend and stabilize Inclia’s export trade
on a pattern already tried and proved in Japan, will, if
properly adapted. assist the economic development of
other developing countries as well,

REMARKS

The planned development of industry in a developing
economy will be considerably assisted if, as has been
mentioned earlier, standardization is pre-planned or, at
any rate, planned at the same time as the development
of industry. In planning for standardization. develop-
ing countries have the advantage of being able to learn
from the accumulated experience of other countries, as
reflccted in published standards and the recommenda-
tions of 1SO and TEC. This vast store of concentrated
and carefully collated knowledge and experience may
be drawn upon by the developing countries to plan
their industrial development with the least wastage and
utmost expedition. For this. the existence of a national
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standards body is a prerequisite, since it is only through
such an agency that a developing country can share
in the multi<channel flow of information involved in
standardization. Assistance to developing countries from
outside sources for nrganizing and strengthening na-
tional standards mavements will be particularly fruitful.

The United Nations and other organizations are ren-

dering valuable assistance through their technical s
sistance  programmes, but, considering the needs of the
developing countries, there is much scope for turther
efforts in this tield, which will only help the cause
ot standardization but will 4t the same time contrbute
o promoting mutual understanding and Cooperition
among nations,
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A STUDY OF INDUSTRIAL GROWTH

e objective af this publication is 10 investigate the

pattern of grawth of manufacturing industry in
different countries ot various stages aof ecanomic
development. The basic tool employed is multiple
regression analysis. The study is aimed at determining
to what extent industrial development canforms 1o
same pattern, in the sense of o quantitative relatian-
ship between the level and composition of manu-
facturing industry in a given country, and a certain

number of general economic characteristics of that
cauntry, for example, per capita income, population,
rate of economic development, gavernment policy,
resavrce endowment, efic.
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The Inter-American Development Bank

and Industrial Development in Latin America

sy JOHN W. DELAPLAINE

Y HE CcREVToN o operation ot the hter-Amiericin
r Development Bank (IDB) is an experiment in re
gional international banking where member countries
control policies and  procedures. Fhe purpose of the
Bank s 10 stimulate the cconomic and social develop
ment of its nineteen Latin: American member republics.
It s concerned with the many problems related 1o de
velopment, such as channelling savings into productive
mvestments, export credit financing of intra-Latin Amer
e trade, phiming, traiming, political and Bnancial
stability, and i particular promoting cconomic integra-
tion movements in the region,

Real industrial outpur v Latin America has not had
- adequate growth rate in the past five vears, and from
F960 10 192 growth has been disappointing, 1n- real

terms, Latn American exports of manufactured goods
did not increase from 1950 1o 1960, The planning of the
industrial sector appears to be weaker than that in the
other sectors, The obstacles to growth have alrcady been
commented on by many observers. In this article, the
writer will iry not o catalogue the problems. but will
offer comments which appear o be pertinent, ver have
m the past received 1o lintle emphasis, These comments
arc based on the writer's experience in industrial projects
m Latun America, Asia, Africa and southern Europ,
rather than on o sunistical or macro-cconomic study.
Published intormation in the field, including the in-
dustrial scctor of the development plans, has also been
reviewed. The ideas expressed here represent those of the
writer and not necessarily those of the B,

THE INTER-AMERICAN DEVELOPMENT BANK

Brief history of the 1DB

The Inter-American Development Bank othcially began
operations - October 1960 and by February 1961 had
authorized s fiest loan, the Bank utilizes its ordinary
capital resources and s Fund for Special Operations
to promote the cconomic development of s member
countries m- Laun Amenca, Approximately one half
of the Bink’s regular funds s provided by the Laun
American member coumtnes and the rest by the United
States Government, The available resources of the 1B
(ordinary capital plus Fund for Special Operations)
are US 8550 million, plus callable capital of an addivonal
$431 million.' In June 1961, it became Administrator for
the 834 million Social Progress Trust Fund, which
the Bank holds and administers in trust for the United
Siates Government, to promote the social development
of member connmes i Latin America. In addition o
granumg loans from these three resources, the IDB also
extends techmcal assistance in member countries. Opera
tons in the industrial sector ivolve the use of the
ordinary resources of the Bank; technical assistance loans
and grants (about §7 million) for economic develop-
ment planning. training institutions, industrial develop-

VCallable capinal is ieing increased by US $1.0T bidlion.

L

ment banks, and other areas which should be considered
as pre-project acuvities: and the use of resources from
the Fund for Special Operations for industrial or de-
velopment bank loans for those countries having extreme
balince of payments ditheulties or for projccts which
do not otherwise qualify for loans from ordinary re-
sources.

Itas probable that all IDB loans benehit the industrial
scetor because they are designed o promote cconomic
and social development and stability. For example, the
Social Progress Trust Fund loans, such as those for
housing, potable water, and the like, provide increased
markets for manv industrial goods. One could calculae,
using appropriate multiplicrs, the total benefits to the
Latin: American national incomes of the HDB loans and
other external assistance, and, if one wished, estimate

Mu. Devaviaine, Chief, Industrial Development See-
ton, Inter- Americun Development Bank, Washington,
D.C.. was a discussion leader at the United Nuations
Seminar on Industrial Devclopment Programming in
the Latin American Region, held in Sio Pawlo, Brazil,
tn March 1963. His article i based on 4 paper which
he submitted 1o thic conference,
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the direet benehit 1o the industrial sector. Such an exer-
cise, however, would be of limited value, because of
“leakages” o reverse multiphier  effects resulting
from fall in o export prices,  political instability,

capital flights  and loss ol toraign  ivestments,

The following table compares the total FOB industrial
loans to the 'l()l.‘ll lending operations s of Novemher
1962 (hgures in parentheses represent number o foansy

Industrial projects
Developmer:t (relending ) institutions

Tory industrial boans

Tora loans trom DB resouree

Aveonint of loans in millinge or Cnired Seare s dediin s

Oredinary Fand for Npecral
capital Operations Lot
(21) 17 () | (22) 18
(1) 535 (%) +4 ) tu
(33) 102 (9) 13 (42) 47
(57) 212 {26) NT (N3} Quy

Aol L July 19638 wnal was 112,

In addition, 46 Social Progress Frust Fund loans
amounting to 8271 million have been granted, making
a totab of 129 loans. Of the IDB money lent from s
own funds, only 16 per cent was for dircet industrial
projects whereas 33 per cent was for lines of credit.
primanly for industrial projects, making a total in these
two categories of 49 per cent.

Of the 22 dircet industrial loans, 3 were made in the
capital goods sector (forgings, brakes and drums, chassis.
gears, drilling bits, cte., all in Brazil and Argentinag),
6w agricolural processing (fish, meat, Aour, citrus
and vegetables, crackers, and fats and ails), 4 in the
construction materials sector (3 in the cemen industry
and T in prefabricated housing), 4 in paper and pulp,
2 in chemiculs and reluted materials (detergems and
chemical specialties, synthetic rubber), one in oil rehiming
and one in textiles (kenaf). With the exeeption of loans
for agriculural processing, all of these projects heneti
industries producing intermediate or capital goods rather
than consumer goods. Thus, many of these loans provide
benchits o production in other industries or sectors of the
(‘C()I]()m)’.

The limited amount of dircet 1DB industrial lendhing
reflects the fact that only 4 small number of projects
are sound from the technical, economic and financial
points of view. This comment is not limited to the
IDB portfolio of applications but includes what is known
of the government and private sector plans in almost
all Latin: American countries. In the case of Mexico.
where the industvial and finuncial sectors are - more
active than in other Latin  American countrics, the
Government apparently believes that adequate domestic
or foreign financing exists for industrial projects, and
therefore IDB uctivity in the private industrial field
in Mexico has been de-emphasized. One is struck by the
small number of industrial projects under consideration
by the IDB, when its philosophy is to study any sound
project which significantly contributes to the economic
development of its member countries. The need is ap-
parent for planning specific project developments, im-
proving the investment climate, and broadening markets
rapidly by muking the integration movements more
cffective. These should be the joint responsibility of the

Latin: Amenican countries, their private scaors, and
international agencies suck as the HHR.

Policies of the IDB

Fhe size of industrial loans that the 1B s niade
varies from $15000 1o 816 vwnllion. b all coumrics,
IDB prefers o establish Tnes of credit for the smailer
toams. s of November 1962, it has Toaned abour 1wice
as much o development institutions for relending s
tor direct industrial lending. In general, it will consider
foans under S300000 or 8300000 it no such instination
exists. b the Targer countries, it may consider higher
fmie, Dircer industriad foans are curremly made w the
Bank's interest rate of 3.75 per cent, plus a commmmen
fee of 075 per cem on the undisbursed Tnnds during
the consteuction period. "Fhe FDB b tonnd prolis o
be such that this rate of fnterest did not work am
hardship moany of its projects 10 dae, Fhe pertod
of the loan appears 1o be more important thin 1l
rate of anterest. Industrial foans from ordinn aipital
to date provide for complete repayment within seven 1o
fourteen years and include a period of grace of abow
one to three years, In determining the period ol the loan
and - grace period, consideration is given 1o the Tovels
ol profits and cash flow, life of the equipmen purchased,
length of construction period, size of the project, the
problems und risks involved in developig nurkas,
foreign competition, price variations, total debn service
capacity and balance of payments position ot the country,
The Bank tries 0 establish the same condivions Tor
wans of a similar nature but adapts its policies to the
needs of the project and the country involved,

The Bank has established certain general restrictions
o its industrial loans. In general, it does not engage
i rehnancing. Thus, 11 s ats policy not 10 hinanee ex
penditures or obligations of the borrower incurred prior
to the formal signing of the loan coutract. It will not
finance working capital, with certain exceptions, such
as initial spare parts, catalysts, and chemicals required
for the start-up of certain industries. It will not finance
projects which will increasc the output of materials
already in serious over-production in Latin America.
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Nor will it finance projects which do not have a reason-
able priority in the economic development of the member
country. The Bank does not make loans where the
borrower does not make a significant contribution to
the financing of the project (approximately one-halt
of the total cost in its direct lending activities). The
borrower is permitted to include, as a part of his con-
tribution, the necessary initial working capital and local
costs. In several recent cases where equity was lacking,
the IDB has studied projects jointly with the Interna-
tional Finance Corporation, the latter providing partial
cquity cither through underwriting, convertible deben-
tures, or other participations (or direct loans), while
the IDB provided loan funds. Such a combination fur-
thers the IDB ohjective of broadening the base of
ownership.

The Bank will lend to mixed local and foreign enter-
prises in all countries. It will consider the financing of
wholly owned foreign enterprises in countries where the
dimate for either local or foreign investment is poor
or where the economic benefits resulting from the pro-
ject are unusually great, but emphasis will be pliced
on significant local participation. One condition that the
IDB includes in loans held by a small group, a family,
or a foreign corporation, is that a part of the stock
of the enterprise must be offered locally for sale at reason-
able prices within a stipulated period of time. This
broadens ownership and the capital market, and chan-
nels savings into productive investment. A number of
projects financed by the IDB contain significant equity
contributions both by local groups experienced in start-
ing new projects and foreign firms with the necessary
operating experience and  “know-how™. Such an ar-
rangement appears to be particularly useful in develop-
ing new industries within a country. Most of the IDB
industrial loans, howcever, have been to locally owned
companices.

Only in special cases does the IDB's charter permit
the financing of local currency costs with foreign ex-
change out of its ordinary capital resources. The IDB
prefers to use its hard currencies to finance the import
of capital goods, and its local currencies to finance local
costs. Repayment is made in the currency lent, the
maintenance of value in terms of dollars being required
on all private local currency loans. Since its local cur-
rency funds are limited, the Bank has had to establish
guide-lines as to when it should finance local costs
with dollars. It considers such factors as the percentage
of the tutal local costs to be financed in hard currencies,
the oercentage of foreign exchange cost to total cost,
the import component of the locally produced capital
goods, the method of local financing of the project,
and the economic benefit of the project itself. In certain
countries and types of projects, the need for local cur-
rency financing is greacer than that for foreign exchange.
the basic lack of financial resources in hoth foreign
and local currency, coupled with the balance-of-payments
problems, require a flexible banking policy.

The IDB follows several policies that extend its
resources. United States and European banks have pariic-
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ipated in its loans by financing some of the early maturi-
ties to the extent of about $7 million. The additional
funds for future IDB operations will' come from bond
issues backed by the callable capital of the IDB and
increases in its callable capital. The 1DB has floated
a $75 million bond issue in the United States and a
$25 million bond issue in Italy. It has already made
several loans in which supplier credits and loans from
European banks were jointly involved. In addition, it
requires accelerated loan repayments in those cases where
the total dividends exceed 50 per cent of accumulated
net protits, the excess of dividends above 50 per cent
to be matched by accelerated loan repayment, a require-
ment which helps to assure the financial success of its
projects. Also, it determines o minimum level of work-
ing capital (current assets less current liabilities), and
of current assets to assure reasonable liquidity of the
firm.

Normally the Bank requires that repayment of its
loans be guaranteed by a government or a bank, in
exceptional cases by a mortgage. The guarantee ensures
that the loan will be repaid and the money used for
new cconomic development lending, even in the event
of adverse circumstances. However, the best guarantee
of a loan is always the basic soundness of the project and
the financial and managerial competence and reliability
ol the borrower.

In its lines-of-credit suhloans the Bank's policies are
essentially the same as in its direct loans, except that
a value is piaced above which direct IDB approval of
cach loan 1s required. The IDB places considerable
reliance on the analyses made by the borrowing in-
stitution, and therefore studies only the more essential
elements of financial, technical and economic analysis.
Most local development banks have made limited con-
tributions to the economic development of the countries.
In many cases, the amount of subloans has been dis-
couraging. There have heen many institutional problems
and a considerable portion of the IDB efforts have been
devoted to overcoming these, with encouraging results
in some cases. The work of development banks in pro-
moting, analysing and helping in the execution of sound
programmes and projects is not easy, and they need
the best economists, engineers, financial analysts and
administrators available in the country,

Operating procedures of the IDB

ID8’s operating procedures for loans are similar to
those of other international lending agencies. All applica-
tions are screened, and for those where serious study
is warranted, a project committee is formed consisting
of a loan officer (the head of the committee), a lawyer,
an economist, an engineer or architect, and a financial
analyst. If, after study, the committee recommendation
is favourable, a 1cport is presented to a loan committee
and then to the directors for approval. Approval of the
loan is followed by a loan contract which must be
signed by the Bank and the borrower and which con-
tains the over-all financing plan, conditions prior to the
first disbursement, covenants, agreeinents of mutual un-
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dertaking on the project, and a list of goods and services
to be financed by the loan. This is followed by letters
to the borrower indicating the disbursement procedures
to be followed by the IDB, and its requirements for
quarterly financial and physical progress reports. Al-
though a considerable amount of work is required in
analysing projects and granting loans, this actually re-
presents a minor portion of the total work involved
in bringing a project to successful conclusion and re-
paying the loan, In addition to project and post-project

work, the IDB is devoting a good deal of time to pre-
project work, technical assistance and economic and
industrial development activities, including promotional
work on the development of new projects. Its contribu-
tion in these fields will be even greater in the future.
Its procedures on non-project activities are informal and
depend on the type of study being made. Its loans in
technical assistance are handled in substantially the same
manner as its project loans, as arc its loans to develop-
ment banks and similar institutions.

SOME PROBLEMS OF INDUSTRIAL DEVELOPMENT IN LATIN AMERICA

S ALREABY STATED, it is not proposed to discuss in this
A article the major problems of or ohstacles to Latin
American industrial development, such as monetary
and political instability, low ahsorptive capacity, lack
of entreprencurship, low level of savings, lack of funds
for investment, poor investment climate, limited size of
markets, and so on.? In the following paragraphs, a few
comments are made on some problems faced hy the
IDB which may not have received adequate thought
in Latin America, and to the solution of which a signi-
ficant contrihution might be made by those working
in the private and international industrial development
arcas.

Productivity of investment. Insufficient emphasis has
often been placed on the production sectors (agriculture
and industry) with the result that the productivity of
total investment and hence the growth rate of the gross
national product have been too low. The considerable
emphasis placed so far on social and infrastructure in-
vestments should be balanced with recognition of the
need for increased output.

Industrial planning. Detailed sector planning, both
by the government and private sectors, could stand con-
siderable improvement. More emphasis could be placed,
in particular, on costs and prices, comparative advan-
tages, location economics, and intra-regional planning.
One cannot be satisfied with the country planning made
to date, nor with the more difficult operation of imple-
mentation of plans?

Indiviaual projects. As already mentioned, there is a
real lack of projects in Latin America today. Financing
would appear to be available in most, if not all, countries
for any sound and well-prepared project with reason-
able financial position (including equity contribution),
reasonable capital-output ratio, reasonable foreign ex-
change savings to initial cost ratio, reasonable produc-
tion cost, adequate markets and raw materials, reason-

2There are a number of excellent studies on the subject
puolished by the United Nations—in particular, the World
Economic Survey, 1961 (Sales No.: 62.11.C.1)—the Economic
Commission for Latin America (ECLA) and the Organization
of American States (OAS).

2 Encouraging work on basic sectoral studies is being carried
out in the Industrial Development Division of ECLA and the
United Nations Centre for Industrial Development.

able cash generation and reasonable priority in the
contribution to the economic development of the arca.
Financing for the forcign exchange cost of such projects
certainly exists. More thought should be given to projects
benefiting from the Latin American Free Trade Asso-
cation (LAFTA) agreement.

Lack_of information and knowledge. In many coun-
tries, there appears to be a lack of knowledge on the
part of both the private and governmeut sectors of what
projects could be undertaken and carried out cffectively.
Private and government sectors are unaware of cach
other’s prohlems and of thosc in the various industry
sub-sectors. Ignorance of current techuology exists, par-
ticularly of what is going on in other parts of the world
such as Japan, India, Isracl, western Lurope or even in
other Latin American countrics. There is a lack of
knowledge, for example, of how to use effectively avail-
able external funds such as those of IDB. the Agency
for International Development (AID), or of how to
work effectively with the multiplicity of agencies which
now exist. Both the private and puhlic scctors are fearful
of the possible adversc effect of frectrade-arca competi-
tion and have little understanding of comparative prices
and competitive advantages. It should be noted, how-
ever, that there are some outstanding cxceptions as
well as several significant new technological develop-
ments within Latin America, such as the Mexican Hyl.
direct-reduction process for steel production or the
pulping of mixed tropical hardwoods.

High costs. In a number of Latin American countries
the government provides considerahle protection to pro-
mote import-substituting industries even though the
prices of the goods produced are extremcly high. In one
country with a well-developed capital goods industry,
the level of prices depresses sales, and it is cheaper to
import even with a very high duty, which contrihutes
to aggravating the balance-of-payments deficit. In such
cases, the basic problem is nne of local salcs, not exports.
The small size of the present markets is, of course, an
important factor in producing these high prices. In ad-
dition, inefficiency, poor management and improper
equipment often combine to raise their level. At times,
high prices are caused by high input costs of—among
others—gas or oil, power (in certain areas), steel, trans-
port, labour, money, and government services (taxes),
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and more empbasis should be placed on the reduction
of these costs. High prices in certain countries may well
inhibit the growth of the common murkets, an essential
condition for the growth of industry in Laun America.

Dilemmas of industrial development

The difficultics of taking decisions in the field of in-
dusirial development, such as assigning  priorities o
the over-all industrial sector as against other economic
sectors, or to specific industrial projects or programmes.
anel Tormulating policies to promote industrial growth,
are well known, A few of the conflicts inherent in
industrial development are listed to illustrate the tvpe
of problems encountered,

1. Investment in productive facilities . investments
in infrastructure and social overheads:

2. Selectively providing funds for productive invest-
ments and working capital with possible inflation .
stability but stagnation;

3. Large investment needs but low absorptive capic-
itv, weak planning, poor investment climate and capital
fight:

4. More foreign loans 2. increased debt service and
forcign exchange loss;

5. Foreign exchange crisis coupled with export price
declines and Tack of new export projects;

6. Need for forcign investment, but fear of exploita-
tion, Icnding to contrnlsz

7. Domestic fnancing of investments o, foreign ex-
change loss;

8. Growth rate too low 1o induce investment and
more growth;

9, Export v. import-substitution . domestic capital
goods industries (ail are needed):

10, Capital goods v, essential or luxury consumer
goods;

1. Large government needs for infrastructure o
government investments in industry with possible inct:
ficiency and deterioration of mvestment climate;

12. Project analysis criteria of savings in forcign ex
change 2. value added (solution, “shadow pricing™):

13. New industry profit and import tx benetis 2.
decreased government revenues and increased imports:

14. Export and capital goods import revenue taxes .
decreased exports and increased project costs;

15. Improved income distribution increasing  con-
sumption ». decreased savings and reinvestments;

16. Inherent capital imensity  of industrial invest-
ments ¢, growing unemployment problem in Latin
Americas

17. Emphasis on labour-intensive project . higher
costs and prices (as a rule):

18. Large (monopolistic) plants with low costs .
small industry:

19. Large, efficient plants #. shortage of cquity o
finance;

X, Competent established  enterprises ¢, inexperi-
enced eroups with broad ownership;

21. High protection, costs, prices and profits for re-
investment, but  decreased  consumption, international

Sy

competition and retardation of industries consuming
pr()(lucl:

22, Traditional private sector industrial planning ¢,
need for combined government and private sector plan-
nng:

23, Ditheulty of industrial plunning o, priority need
Lo NCreise output;

M. Desirability and simplicity of - muacro-cconomic
planning . greater need of projects and sectoral analysis:

25, Development at poles theory v, regional back-
ward arca planning (solution, estublish new poles)

20, Backward arca projects oo increased costs and
comparative disadvantages;

27,0 Applicability of “shadow pricing™ ¢. difficulty of
providing money incentives to implement projects:

28 Competition ¢, complementary requirements of
integration, and increasing protectionisms

29. Need of loans for a higher pereentage of project
costs and local costs ¢, increased risks and decreased
debt service capacity;

30, Trvend towards bilateral approach o, need for
greater mternational ageney co-operation,

Industrial sector planming

In the planning field in Latin America, there is a lack
of detailed “dynamic” analyses of the industrial sub-
sectors emphusizing the kev sector-key project approach,
production costs and comparative advintages. Too much
emphasis cannot be placed on the need tor detailed
practical pre-projecr studies. Industrial sector planning
requires skills of engineering and  cconomic develop-
ment, broad and specific knowledge and understanding
of technology. production costs, alternate processes and
potential and actual vaw materials. Tt requires an ahility:
(1) 1o comprehend the essential rather than the details;
(11) to sce clearly the principal problems and bottlenecks
of each industry and o postulate practical solutions;
(i) o understand and project. marker trends and
prices and to cross-check the results by methods such as
those of Chenery:* (iv) 1o work closely with and o aid
the private sector, using outside experts when necessary;
(v) 1o estublish the objectives of the planning np:rutiu]l.
and come up with o realistic investment and growth
pling (vi) to maintain a proper balance between short-
range and long-range objectives, as well as between
regional and industrial cemtre needs; (vii) 1o help for-
mql;uc appropriate government  monetary and  fiscal
policies necessary to carry out the plan; and (viii) to
recommend areas for further work or research.

1t is necessary not only to plan hut to help to promote
specihic studies, projects and  programmes, and to im-
plement these programmes. Hopefully, the total number
of programmes or projects should exceed the number
that could be financed, so that there would always he
a h.acklog. emabling foreign or local, private or public
capital to finance casily their share. Dvnamic sectoral

Che |)u.ry, H."H., The Roke of Industrialization in Develop-
meor Prograns™, American  Econontic - Reviee, Proccedings
(ivanston, Minois, May 1955), pages 40 10 57, :
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Vaeie of o IDBassisted plant in Argenting, showing presses for
the muannjacture of antomobile parts

analvsis requires taking account of changes with time
of material prices, markets, wechnology, the effect ol the
growth rite itself, monctary instability, and devaluation,
This type of planning facilitates macro-cconomic analysis,
Considerable insight and knowledge can be obtained
from a studv of growing cconamies such as those of
India, 1Israel, Japan and Yugoslavia including thar
methods of sector study, the type of projects promoted,
and the way in which the government planning agencies
aid their industrial sectors,

There is still o need for macro-cconomic growth
theory analysis, lincar programming and shadow pric-
ing, although these appear to be less urgent than sector
analysis and project development. Macro-economic amal-
ysis made for various target assumptions is particularly
valuable in estimating demands, total savings and invest-
ment levels, and the need for both iocal and external
financial resources during the planning period. Simple
models, based on all sectors of the economy, of the tvpe
projected for Israel by Chenery” can be used to cstimate
relative resource requirements of labour, local currency
and foreign exchange for va.ious trgets and the caleula-
ton of their “shadow prices™. Based on expericnce or
judgement, one must make arbitrary investment alloca-
tion estimates between the productive sectors and the
infrastructure, services, and social sectors. There is a
minimum percentage or amount of toul investment that
must go to the productive sectors if appreciable growth
is to oceur since the capital output ratio is (very ap-
proximately) 2 to 4 in the productive sectors and 10
o 20 in the non-productive ones. However, it is ditheult
to caleulate reliable capital output ratios in the non-
productive sectors. More work needs 1o be done on this
subject of allocation between the major scctors, and
dita onttthe historic growth of the under-developed
countries i the post-war vears would appear to be es-
sential for this analysis. Another area for further work

3 Chenery, H. B. and Bruno, M., "Development Alernatives in
An Upen Economy—The Case of Isracl”, Keonomc [onrnal
(London), March 1962,
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Technicion checkmg piat-plant and laborato:ry cqpapment 0 the
Institnto Mevicano de Ineestisacron. s Tecnologias, ol oo
ccieed a Dan from the 1DB

might he the integration of the monctary eguations o
the planning operation. This appears to be panicularly
important for certaim - “disequulibrium™ - cconomies ol
Latin America where monetary factors have all 100
often been disregarded. A third arca requiring further
work is to improve the practicability of iapnt-outpu
analysis. Two of its interesting uscs are: (i) i estabhish
g individual import coefhcients to determine the eflea
of changes in the investment pattern (that is. the ceffect
of a shift to an increased capital goods production) on
the halance of payments; and (i) in “expanded sector”
relationships. National income accounting projections
are also of value, with emphasis on facior payments
(wages, interest, profits, taxes, and so on). Too Tiude
attention has been paid ta factor payments and ver this
is one key to both growth analysis and projeat criveri.

Progect criteria and analysis

There is a multiplicity of criteria for evaluating projecis.”
No attempt has been made to weigh them quantitatively:
first, because plarning is not sufhciently advanced
establish the proper weights: and sccond, hecause such

% S United Nations, “Favaluanion of Projects i Predonunam
Iv Private Emerprise Economies—Scleated Procednres, Based on
Case Studies”, Industrahzation and Produchots Bulletn, Na. 5
(Sales No.: 621LB.1).




a small number of economically desirable projects are
available that the problem is not one of establishing
priorities but of finding “reasonable” projects. From the
point of view of the individual enterprise one must look
at: (i) protitability in terms of total investment, equity,
sales, and cif. price of the product, and allowing for
adverse events and changes in input prices and markets
with time: and (i) cash flow (profits plus depreciation
in relation to debt service) or discounted cash flow. From
the point of view of the economy, vardsticks should be
used not only of value added, or of foreign exchange
vilue added (annual foreign exchange earned or saved
less imnual forcign exchange cost per unit investment
cost or per unit of initial foreign exchange cost), but ulso
of the over-all effect of the project on the economic devel-
opment of the country or areu, that is, the present and
tuture effects on debt service, halance of payments,
monctary stability, employment, national income, public
hnance, income distribution, regional development,
social henefits, profits for reinvestment, strengthening
of capital tmarkets, maximization of finuncial contribu-
tion of owners, utilization of resources and the multiplier
or induced effects of the project on the rest of the
cconomy. The dynamic growth possibilities of the in-
dustry in general and the firm in particular should also
be considered. Equally important in determining the
desirability of a project are the firm's experience record,
technical and managerial capabilities, credit worthiness.
and ability to finance and carry out the project, and
the reiiability of the pre-project studies and cost estimates.
Thus prioritics can be assigned by tooking at each
project from at least three points of view, the cntre-
prencurial, the social-cconomic, and the banking. Unless
a vroject is carried out and placed in successful opera-
tion. unless it provides a significant contribution to the
development of the area, ard unless it provides a profit
for its owners (or some significant benefit in the case
of a government-owned project), then it should not be
undertaken.

The shadow pricing technique goes part way towards
resolving the inherent conflict between: (i) on the one
hand. production theory or micro-economic analysis with
its concepts of equilibrium analysis, the theory of the
Airm and profit, and its emphasis on comparative ad-
vantage. opportunity costs, and resource allocation: and
(i) on the other hand, growth theorv combined with
dynamic and macro-economic analysis where factor
prices are not equal to opportunity costs or to actual
prices at the moment, but depend on longer-run relative
scarcities. “Social” value added by manufacture per unit
of money invested. including botb direct and indirect
benefits. appears to be the best criterion developed to
date. if adequate allowance can be made for the ap-
propriate shadow prices of foreign exchange and labour.
But this. «r the even simpler criterion of value added.
s ditheult to use because: (i) indirect benefits, backward
and torward linkages, and multiplier effects are difficule
to cvaluate uand even the cffect of induced investment
depends on whether the country is short of projects or

NN

short of money; (i) some arbitrary method of discount-
ing must be adopted in order to compare future with
immediate benefits to the gross natiohal product or the
balance of payments; (iii) positive direct benefits may
be more than offset by negative indirect cffects such as
political and monetary instability, regional unemploy-
ment due to failure of a competing industry, inflation,
and other causes, or vice versa; and (iv) reliable data
for establishing shadow prices are not available. In ad-
dition, so little is known about the application of the
basic macro-economic equations that it is not obvious
whether the increase in gross national product is greatest
if one tries to maximize disposable personal income,
investment, total consumption, wages, or profits for re-
investment.

Project analysis involves the evaluation of projects or
programmes using the criteria just discussed or similar
ones, and includes technical, economic, financial, legal,
and perhaps social analyses. Often these cannot be sepa-
rated. For this reason, joint analyses by persons of dif-
ferent disciplines appear to give better results than
isolated studies. The emphasis in the IDB is on dynamic
analysis in an effort to evaluate properly future events
such as the effect of future competition, devaluation
and inflation, changes in selling prices (often a very
important variable), input prices, sales volume, con-
struction costs (particularly local cost increases due to
inflation), and start-up difficulties. In addition to the
usual evaluation of technical, financial and economic
soundness, considerable importance is placed on cash
flow analysis, unit-production cost analysis, comparison
with cif. prices, comparative advantages, the foreign
exchange savings analysis, and on the cconomic benefits
of the project to the area,

Other tools often used by the IDB in its analyses
are: (i) break-even point analysis; (ii) minimum and
optimum plant size calculation; (iii) location theory
calculations; (iv) calculations based on several assump-
tions of devaluation and inflation; (v) cross-checks of
market analvses by independent methods; (vi) detailed
studv of effects of competition within the free-trade
arca, and from countries outside the area; (vii) study
of export possibilities, particularly to other Latin Amer-
fcan countries; and (viii) study of use of domestic raw
or intermediate materials from other Latin American
countries in the framework of regional integration.

In order to make a study of the type indicated above,
the IDB has adopted the philosophy that it should try
to know as much as possible about technology, produc-
tion costs and markets in the important industries and
commodities in Latin America and in other countries of
the world. If the IDB is as well or better informed than
its private borrowers, project analysis is simplified and
a contribution can sometimes be made to the successful
completion of its projects. It must keep abreast of im-
portant technological innovaticns, to learn what is going
on industrially, and to understand the industrial prob-
lems and bottlenecks in each of its member countries.
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REVIEW OF IDB DIRECT INDUSTRIAL LOANS

Pulp and paper

In its direct lending, IDB's greatest contribution to in-
dustrial growth is probably in the pulp and paper field.
In the four IDB loans made to date, the total annual
foreign exchange savings should be of about $35 million
and the total contribution to the gross national product
of about $37 million, the total foreign exchange costs
of the projects being $35 million and the total cost $73
million, The large amount of activity in the pulp and
paper ndustry is due in part to the dynamism of the
private sector in this field in several countries, but much
of the credit should be given to the excellent work of
the ECLA-UN-FAO office in Suntiago, “Grupo Asesor
en Papel y Celulosa™, and its studies of the regional needs
for paper in Latin America. Even though the Latin
American operating companies have had considerable
experience in the field. foreign consultants with the
latest information on technological improvements werc
used to advantage on all four of the paper and pulp
projects.

All four projects involve large and significant expan-
sions in pulp capacity in the respective countries, at low
production costs, the latter being an element of particular
importance. Value added and foreign exchange savings
ratios are high. Three of the projects involved integrated
pulp and paper operation, which appreciably reduces all
unit costs, particularly pulp costs, as a result of higher
profis on the paper products, the profit margin for
which is considerably higher than on pulp in Latin
America. Two of the projects involved new Latin Amer-
ican process developments in the field of mixed tropical
hardwood pulping, which have potential application in
less developed countries in other parts of the world. One
project involved almost entirely the export of long-fibre
sulfate pulp to other Latin American countrics within
the LAFTA market, and benefits will be achieved both
in the exporting and importing countries. The project
also illustrates the advantage of long-range planning in
raw materials. One project involved backward integration
from paper by adding a small puip plant to prove out
the new process, and using already existing utilities and
services. Particular attention should be paid to the ap-
proach of the investors who built up the industry on a
sound stepwise approach, thus permitting more reason-
able selling prices than if a single large investment had
been made. The same company has a high growth rate
of sales of its containers and cartons because of its
rather outstanding departments of design and customer
sales and its ability to aid its customers in the packaging
field. The project is an excellent example of a joint
United States-Latin American undertaking. In addition,
the initial work on development of the new pulp pro-
cess was carried out by the government development
institution so that this phase of the project is now equal-
ly owned by all three groups, again an excellent example
of a co-operative venture.

Capital goods industries

The IDB has financed several projects in Argentina and
Brazil in the capital goods field, particularly in auto-
mobile parts such as brakes and drums, gears and chas-
sis. These projects are reasonable ones, but it s not at
all certain that they are really significant in regard to
the over-all needs of these sectors in Brazil and Argen-
tina. In this sector. both countries are faced with the
problem of low sales, high costs, high protection, and
loss of foreign exchange because imports are cheaper.
An excellent start has been made by ECLA and several
governments on scctoral studies of the capual goods in-
dustry in these countries. More work nceeds o be done
in this important scctor in establishing the real needs,
bottlenecks, cost prices and priorities. Certainly this is
one of the most important sectors for Latin Amcerica's
future growth, particularly because of the shortage of
forcign exchange and the high level of capital goods
imports  (over 45 per cent of total Latin Amcrican
imports).

Agricultural processing

The IDB has financed one large citrus and vegetable
processing project even though no reliable market study
was available. The project was justified, however, by the
dynamic growth possibilities of the local aud cxport
markets. At a selling price equivalent to the cif. price,
the break-even point was les. than 25 per cont of the
normal operating capacity of the plant. Thns o suall
market was needed to justify the project. The potential
market also justified the inclusion in the projea of a
large vacuumn-flash-drying unit for producing completely
dehydrated citrus products. Many other products such
as vegetables, tea and milk might evemually be processed
by using this equipment. Another large project was for

View of a plant set up in Paraguay with IDB assistance, for
processing otls, cotton and tobacco. The solvent extraction untt
may be seen in the centre
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a tuna fish processing plant with fish meal and oil as o
minor phase of the project. This was essentially an
expert project and market studies were ditheult. The
techmque used was o establish high, low and medium
selling prices and costs to assure that the project was
cconomical even under the most pessimistic assump
nows. This project is being carried out by the govern
ment inorder o develop o new industry, and i will
be offerad for sale to the private sector when placed in
successful operation, The government has also carried
out anintegrated fishing port development programme
to further the development of this indusiry, Several
other projects have heen financed in the agricultural
processing field such as corn flour, Iakery produas.
meat processing, textiles and fats and oils. In several
cases there was a problem of growing adequate quan-
tities of raw materials and in developing markets for
the products. Perhaps the greatest cconomic benefit was
achieved i the fats and oils processing field. The one
small textile loan represented a backwards integration
into the processing of kenaf and other fibres. As the
ECLA studies show, the rehabilitation and rationaliza-
tion needs of the Latin Nmerican testile industry are
great.

Petroleum, chemicals and petrochemicals

One petroleum retinery and two chemical projeas have
been Ananced—-synthetic detergents and synthetic rubher.
In the latter one, the main problem was in establishing
the real comparative advantage of the processes, especial-
Ivin view of potential competition within the two com-
mon market arcas. In one case the borrower, o govern-
ment enterprise, associated itself with a0 recent and
outstanding development of polvbutadiene produciion m
the United States that promises a product superior 1o
those currently on the market. In the other, a new sulfor
triovide sulfonation process was emploved. The o

to a government ol refinery involved  primarily the
upgrading of by-products, .\ number of additional pro-
jects that the DB has been following closely in the
chemiail ficld will probably he submitted for its future
study. Here again, the ECLA studies have been useful,
The chemical industry is a feld where common muarket
agreements are particularly important since the minimum
cconomic plnt sizes are large and investment costs ave
high. s are existing production costs and selling prices.
Fatn American comntries have the watweal rosonrees
available to produce their chemical requirements at low
et Further efforts o lower tarifls vapidly within the
EAFTEN arca would appear 1o be desivable. Tn addition,
markets for fertilizers, inseaicides, weed Killers and agri-
cultural chemicals need o be developed through sub.
sidies, tariff reductions, education, demonstration projects
and other tvpes of government aid.

Coustruction industry

The IDB loans in the construction industry complement
IDB's extensive work with its Social Progress Trust
Funds in housing laans, One loan went for a plant
to produce prefabricated houses using 4 French tech-
mgue inoa country where interest rates were 2 to 4
per cent monthly. The project could be justified in the
saving of construction interest on houses alone. In the
construction industry, however, far more work nceds
to he done on establishing housing  standards and in
planning. Three cement plants have been financed, one
of which is government-owned. The cement industry is
well established inalmost all countries and can usually
provide its own sources of fnancing for expansion,
exeept in the marginal geographic areas. The 1D
financed one cement project in the only Latin American
republic which lacked such o plant. Efforts bad been
under way for many vears to build the plant in the
country. and the need for the project was obvious.

THE LATIN AMERICAN FREE TRADE ASSOCIATION
AND INDUSTRIAL DEVELOPMENT

HE YEAR 1962 appears to have been a vear of serious
T cconomic deterioration in Latin America, charac-
terized by a large loss of foreign exchange, a flight of
capital, an appreciible decline in both foreign and total
investment, 4 slow-down of the growth rate of national
product, increase in unemployment, and political and
monetary instability. For the seven large countries (Ar-
gentina, Brazil, Colombia, Chile, Mexico, Peru and
Venezuela) total foreign debt exceeds $6 billion, annual
debt service exceeds $1.2 billion or 20 per cent of totl
imports, and investment income sent abroad annually
exceeds S1 billion. Faced with a decrease in rate of im-
port substitution, forcign investment, and foreign loans,
Latin America must reverse these trends and increase
signiticantly its intra-zone trade,

There are two schools of thought on the direction
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that Latin America can tuke, the autarkical or self-
suthciency school and the integrationist school advocating
free trade within the zone. The present LAFTA agree-
ment represents i compromise between these schools but
tends to favour the former with its five basic concepts:
(1) emphasis on grudual trade liberalization on those
items now traded within the zone; (i) bilateral or mul-
tilateral treaties of complementarity for those items not
traded: (iii) special tariff protection in under-developed
countries for limited periods, particularly to aid the
L_-slnhlishmcm of new industrics; (iv) special protection
for agriculture, and (v) escape clauses for industry or
for countries undergoing bulance-of-payments difficulties.
The three latter concepts appear to be essential. To date.
some progress bas been made on trade liberalization,
and one treaty of complementarity has been signed. But
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Installing coment manufoctiring machingry in a Pesuvian plant
Ot wih IDB assistance

the available evidence suggests that there is no alterna
tive to extensive tarit reductions within the LAFTA
area i manufactured goods, particularly in the dynamic
growth industries. Feonomic integration in Latin Amer-
i appedrs to be evitable; the sooner this oceurs, the
sooner can - Latin - America regain stability  with an
adequate growth rate. The economic and monetary con-
ditions may well deterionate further. It could probably
be demonstrated that no taritfs reductions (if emploved
with adequate safeguards)  would harm any country
to the extent that enforeed stabilization has hurt Ar-
gentina and it industry in 1962, or o the extent that
recent unprecedented inflations and devaluations have af-
fected @ number of countries,

The IDB places particular emphasis on the expansion
of Latin American integration movements and the solu-
tion of their problems. The present foreign exchange
crisis presents no practicable deernative, The IDB made
one 816 million loan for a project whose producet would
be almost entirely for export to other LAFTA coun-
tries. This one loan will increase intra-LAFT A trade
direclly by about $17 million. Since the total intra-
LAFTA exports of manufactured goods (all consumer
durables. intermediate  products, and capital  goods)
amounted to about $42 mullion in 1960, this represeats an
increase of over 40 per cent. Manufactured goods in
these categories represent about 70 per cent of total
LAFTA imports, which is a major drain on the limited
foreign exchange carnings. In the viewpoint of the
writer, the creation of an effective low-tariff Latin \mer-
icun frec-trade area might do more towards solving the
basic problems than any other single activity. It woukl
also do more towards furthering both industrial and
economic development in the Latin American countries
and in creating a spirit of effective co-operation,

Let us examine the potential bencfits and the prob-
lems to be encountered if 1nost tariffs on manufactured
goods are eliminated or appreciahly reduced. A study
on exports and imports in 1960 of seven Latin American
countries. and their mutual trade  (Argenting, Brazil,
Chile, Colombia, Mexico, Peru, Venezuela) can be sum-
marized as follows:

Vit of an IDB-financed plant built in Urngray for manufuacture
of cement and utidrzation of ol refinery by produes

CNdlione of U nned

iPoie Nl ¢

Stutes dodlas . uf totl
Forad Viwtna! trade Vetial ade

Exports 0,930 6l2 U
Imports 34915 300 4
Exports of capital goods,

intermediate produces

and consumer durables 731 46 O
Same,  excluding  copper

and copper products Ry B 44 0
hoports of capital goods,

intermediate products

and consumer durables  4.183 52 1.2

Thus, there is o gap of about $4 bilhon ol capicil
goods, intermediate products and  consumer  durables,
represeniing a large potential forcign exchange saving
if Latin America could import from itself rather than
from owside the zone. U all these materials were pro
duced within the zone, the present ontput of the wtal
nanufacturing sector of these countries conld be in
craased by almost onethird from s present level ol
$12.7 hillion, cven with no allowance for growth. In
the capital goods field alone, it is estimated that Latin
America now produces only 10 per cent of its ueeds,

It is not practical to replace atl of these $4 billion of
imports, but i 23 per cent or even a 10 per cent replace
ment ($400 million) by intra-zone trade, plus the ac
companying benefits such as greater foreign investment,
would go a long way towards solving the basic foreign
exchange problem of Latin America, and possibly permit
it to: (i) achieve monctary stability; (1) arrest capital
Aight; (iii) regain a high level of forcign and local
industrial investment; and (iv) achieve an adequate
growth rate. In addition, a large reduction or climination
of ariffs in intra-zone trade would permit plant location
on the hasis of comparative advintage and both foreign
and local investment climate. Future plant sizes would
undoubtedly be larger and costs lower, total investment
would increase, the idle capacity that now exists in the
capital goods industries could be utilized and specializa-
tion would occur, providing competition  plus some
degree of complementarity. The high level of current
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prices in capital goods, intermediate goods and consumer
durables would be reduced through competition, The
process of intra-zone trade expansion could be aided
considerably by the export-financing scheme now being
developed by the IDB. However, tariff bencfits will be
needed 10 make this scheme truly productive, since Latin
American manufactured products are in general not
competitive now on a pricc basis with United States,
Japanese and European exports, particularly in the
capital goods and consumer durables fields.

In order to minimize harmful effects of extensive
tariff reductions, escape clauses might have to be broad-
ened to include such concepts as voluntary restrictions
on exports where excessive harm occurs, and concentrat-
ed effort by governments with positive zone trade bal-
ance to increase zone imports. The under-developed
countries would still require special tariff concessions,
and the five Central American countries might wish
to enter LAFTA as a bloc. The Central American

integration movement has clearly demonstrated the ad-
vantages of extensive tariff reductions.

In order to convince countries that the idea of a true
free-trade area is acceptable, it may be necessary to make
several specific regional studies involving detailed anal-
vsis of cach country and each major sector of industry.
The studies would involve data on imports, exports,
production and idle capacity (exportable surplus) and
costs, prices, minimum economic plant size, comparative
advantage, and so on. Emphasis would have to be
placed, not only on which items could be added to the
negotiation lists, but also on which items or industries
could not be placed on the free-trade lists, and the
amount of protection needed for the latter items. An
excellent start has been made for one industry in the
ECLA study of the chemical industry.’

TECLA, “La Industria Quimica en América Latina”, vol, 1
and 11 (F 'CN.12 ‘628, November 1962),

SUMMARY

ue, IDB seLigves that it has made a contribution in
T the industrial field, particularly in the private sector,
in its tirst two years of operation. This article has sug-
gested that there is a need for more detailed sector.l
planning and the development of specific projects. There
s a further necd for better understanding of the in-
dustrial problems iu Latin Aiacerica, and more co-opera-
tion between the private sectors, the government sectors,
the various international agencies, and forcign govern-
ments and private groups, as well as better co-operation
within each of the groups. None of these groups should
really be satisticd with their efforts to date, efforts which
are often so dispersed that little progress is made towards
the solution of the significant problems. In the industrial
development area, the international agencies need to
work more with cach other and with the various govern-
ments and private scctors to define exactly what these
significant problems are and what are their potential
solutions. Tt is not enongh to talk about the luck of
projects or absorptive capacity or investment climate or
the presence of structural disequilibrium and monctary
instability, but positive solutions must be found. There
should be more work of the type sponsored by the
ECLA Industrial Developinent Division and the Unitc 1
Natwons Centre for Industrial Developineat. Yet studics,
however helpful, should be followed up with concrete

projects. One of the areas where the international institu-
tions might concentrate even more is in the development
of significant projects. Particular emphasis might be
placed on projects with high direct plus indirect foreign
exchange savings (or earnings) ratios per unit of invest-
ment cost, because the foreign exchange crisis (and the
accompanying etfects) is perhaps the major cconomic
problem today in Latin America.

Considerable work is needed in many areas other
than planning, project development, and economic in-
regration. Ways should be found to improve the con-
tribution ot the local development banks and perhaps
the planniug agencies in the various countries. Realistic
artitudes and Linproved and uniform incentives are need-
cd for both foreign and local investment, particularly
in the arca of joint enterprises. There are obviously
problem arcas of export financing, local cost financing,
tmancing of local sales, taxation, high prices, investment
guarantecs, monetary stability and inflation, lack of
prowth, and many others. These must be studied and
cffective solutions determined. Obviously, the IDB and
the other international institutions can help resolve only
some of these problems. The IDB believes that it must
make a far greater contribution in the next five to ten
vears, if dynamic growth in Latin America is to be
achieved.
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