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Skill Requirements in Manujbcturing

Industries

By MANUEL ZYMELMAN

ok almost all developing nations industrialization implics
F a sharp break with the past. Certain established trends
may continue, but the major thrust of industrialization
involves a new direction in the forward movement of the
various economic sectors. Even where past experience
could be of assistance in the construction of plans for the
futurc, in most cases the statistics would be insufficient
compute an accurate trend. As a consequence economic
plans arc o frequently constructed with lieele or no
statistical basis and without adequate provision tor estab-
lishing such a basis.

If relatively rapid progress is to be made in carrying out
an industrialization programme, however, a minimum of
statistically related planning must take place. This is clearly
recognized by most developing nations and reflected in
their preparation of gencral cconomic plans to assist in their
industrialization. While many of these plans take man-
power into account, too few cconomic planners consider
human resources as a major factor in the development
process. Only in recent years has increased emphasis been
placed on this factor and knowledge of it is still rather
limited. Clearly, however, the human resources factor
must be fitted into any gencral economic plan. The pro-
jection of future manpower requirements within the
framework of a gencral cconomic plan requires that

DR. MANUEL ZYMELMAN, o with the Cemter for Studics in Edu-
cation and Development of the Graduare School of Edncation,
Harvard University, Cambridge, Mass., U.S.A., prepared this paper
on “Skill Requirements in Manufacturing Industries” for the Centre
tor Industrial Development (norww UNIDO) while he was associated
with Northeastern University, Boston, Mass., U.S.A. Dr. Zynel-
man has participaied in several meetings sponsored by the Centre for
Industrial Development and by UNIDO, inclnding the  Iuter-
regional Symposium on Industrial Project Evaluation held i Pragne
in October 1965, and the Ad Hoc Meeting of Experts on the *“Role
of Advanced Skills and Technologics in Industrial Development”
held ir: New York in May 1967. This article is a revised version ofa
paper that was preseuted to the Sixth Session of the Committee for
Indnstrial Developent,

projected industrial output be related to the manpowe:
required to produce that level of outpur.

When anindustry or cconomic sector already exists, one
alternative is to project the future manpower requirements
ot the whole industry trom the occupational structure of
its most modem plants. India, for example has used this
procedure in its development plans for several industries.
For many other industrics, however, this procedure was
apparently not considered appropriate and was not used.
Other nations have undoubtedly wsed this approach in
estimating future manpower requirements for expanding
sectors of their cconomics.

Another alternative open to all developing nations, as
well as to fully developed nations, 1s to use the quantitative
data from other nations as a guide. This approach was used
by the plamning and developing agencies of Puerto Rico in
its “‘operation bootstrap”. In Pucrto Rico it was assumed
that the major sectors ot the cconomy i 1975 would
approximate the productivity levels of the United States
in 1950, with the distribution of cimployment tollowing a
similar pattern. Perhaps data trom other nations would
have been more appropriate but as no reasonably compar-
able statistics were available, there was no alternative.
Despite the disparate levels ot ecconomic development
between Pucerto Rican and United States industries, the
comparisons were used with conaderable success.,

Although few experts in the ficld ot manpower and
human resources development fail o recognize inter-
national comparisons as a basic method ot making man-
power projections, the use of such comparisons has been
limited because the relevant data have not been collected.
analysed and made available to the developing nations of
the world. Recommendation of the international compari-
son method of manpower projections as a valuable ap-
proach is inevitably toomoted with the cavear that the
necessary data are not available.

In this current report, preliminary statistics on man-
power of selected countries at different levels of conomic
development are presented. It is assumed that data for
countries at different levels of cconomic development
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represent different levels of technology, broadly defined to
include such factors as cstablishment. For such an arrav of
data, presented by industry or cconomic sector, a develop-
myg nation can sclect a set of statistics as its target for some
tuture level of development. The greater the number of
countries included, the greater the likelihood that a develop-
mg nation can tind the set that most closely matches its
purposed level of development. While it is possible to
interpolate between sets of data, steps between relevant
scts should be kept as marrow as possible in- order to
mimmize errors.

This approach of manpower projections is based on the
hypothesis that a given skill composition reflects a given
state of technology (and hence productivity). A direct
relationship between value added per emploved personin a
given industry and the skill compuosition of the work foree
m the same industry is then to be expected. This hypothesis
was tested by the use of statistics trom various states of the
United States. There are adeguate grounds for assuming
that the relationship exists and while it has not yet been
tested on an international level, there are indications that it
will also be valid in this ficld.

In summary, the basic underlying assumptions of this
study are: (a) that planned rapid cconomic growth tor any
developing mation involves a rather sharp break with its
historical past: (h) that mternational comparison of occu-
pational structures is a basic method of makimg manpower
projections; and (¢) that the link between manpower
planning and the planning of production is the relationship
berween the skill comp wition of the labour force in a given
dustry and the productivity of the industry.

SKkiLes AND Propuctivity

The planning of an industrial sector requires considerable
understanding of the way in which inputs are transtormed
to the desired outputs. In cconomic theory this transfor-
mation is represented by a production function showing the
outputs which can be obtained from various combinations
of inputs, asuming a given state of knowledge. Most
production functions in cconomic literature concentrate
apon the combinations of capital and labour; henee the
substitution of capital for labour and vice versa. Litele
attintion is paid to the type of labour that must be com-
hined with a given type of capital. Production functions
deal with relame quantitics rather than with qualities of
tactors.

The focusing of attention on the type rather than on the
relative amount of labour is of recent date. This reorienta-
tion was brought about on the one hand by the apparent
merease in structural unemplovment in highly developed
cconomies and by the growing awareness of the invest-
ment characteristic of education, and on the other hand by
the inability of some developing cconomies because of a
Jack of skills, to achicve the desired levels of productivity,
regardless of the amount of capital they employed.

Solutions to the problems of unemployment and low
productiviey are hampered both by the failure of cconomic
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theory formally to incorporate labour as a homogencous
input. and by the paucity of rescarch into the work force
composition of different industries and its relationship to
productivity.! There is reason to believe that a high degree
of complementarity exists between a certain type of produc-
tion method and the kind of labour foree needed for i, In
other words. a cerain level of technology (and hence, 4
certain level of productivity) is represented by a specific
kind of organization and by a specific kind of capital
equipment that is made to work by a labour torce whose
occupational composition is well defined. This assumption
cam be formalized as tollows: The productivity of an
industry is linked to a specific occupational distribution of
its labour force. The production function in chis case is of
the type

) I|(’\ LiLs, . ..... . L,,) (I)
where: Odsoutputs Lyy Ly, o000 L, arc the nuinber of
workers inoccupations 1,2, .. ... .. n:and Kis the amount

ad type of capital.
We can rewrite (1) in the tollowing way:
OL  FKiL, LyL LyL........L,/ L) ()

where L is the total number of workers. Furthermore, if it
1s also assumed that K/L is a function of the occupational
distribution of L. then it follows that:

OL F:)(L]/L, LojL,....... L,,/L) (3)

State data ot the United States were used to test this
tormulation. Industry occupational data came from the
1960 United States Census of Population and the industry
productivity data were derived from the 1960 Annual
Survey of Manufacurers. The former provides the occu-
pational composition of industrics in cach of the fifty
states; the latter, value added and number of employecs by
industry. State data were used becaus. of their compar-
ability and the adequacy of the number of observations.
Occupations and occupational groups were selected on the
basis of distinctive job functions. For example, in the pro-
fessional and technical category, separate data were presen-
ted on accoumtants, engineers, scientists and technicians. In
the manual worker category, operatives and craftsmen
were distinguished; and in the craftsmen category, mech-
anics, clectricians, foremen, cte. The nineteen occupations
or occupational groups used in the multiple correlation of
state data are: (1) accountants and auditors; (2) chemists and
natural scientists; (3) engineers and architects; (4) technic-
ians: (s) other professionals; (6) managers, officials, pro-
prictors; (7) clerical and kindred workers; (8) sales workers;
(9) blacksmiths, boiler makers, millwrights, tnsmiths;
(10) machinists: (1) electricians; (12) plumbers; (13)
mechanics and repairmen;; (14) foremen, n.e.c.: (15) cabi-
net makers and carpenters; (16) craftsmen, n.c.c.: (17) tool
and dic makers; (18) operatives; (19) labourers. The

' W shall assumie that productivity is the output per unit of a
factor of production. Since we are dealing mainly with the input of
labour, we shall reter in the future to the productivity of labour
simply as productivity.
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percentage of these nineteen occupations or groups in the
work forces of cach industry in cach state constituted the
occupational compasition of cach industry by state. A

multiple correlation across states tor cach industry beeween
value added per emplovee and occupational composition
gave the following coetticienes ot detenmmations:

Table 1

CORRELATION BETWEEN PRODUCTIVITY AND OCCUPATIONAL DINTRIBUTION IN SH L HED
INDUSTRIES IN THE UNITLD STATES - 1960

Linear correlation

Correlation

Coefherent

Correlstion

Lincar corselatre s, fog=form

Coethuient

dustry coctiiient of determination coethient of determinan
Foods and beverages .. ... .. O'R7R 0708 0775 0601
Textiles.....oooo oo 0-G%7 0'472 O'Rs4 0730
Apparcl and other fabricated textiles. 0° 784 0614 0'829 0-O8R
Printing and publishing . ........ . 0754 05y 0 IN§ 0617
Rubber and plastics .. .......... .. 0677 0448 0'%07 00641
Chemicals....................... 0°7RYy 0623 0'040 08N}
Fabricated metals. . ....... ... ... 0706 0°§R0 0'820 0672
Machincry, excluding clectrical .. .. 0806 0649 0-820 0672
Electrical machinery ... .. .. 0741 0'§49 0004 0482

a8 All coefficients of correlation are significant at the s per cent level. The coefficients of colunmm (1) were obtaned from a

lincar correlation of the type y a1 apxvg duxy

.. apexye, where yis value added per empioyee, vy the pereentage of ocen-

pation 1 in the total work force, xz the percentage of occupation 2, and so on. The coefficients of column (2) were obtaned

from a lincar correlation of the type log y=a -
the same as in the tirst cquation.

These corrclations show a relationship between value
added per worker and the occupational mix of a given
industry. It must be stressed, however, that the nature of the
relationship is not the same for cach industry. Each industry
scems to have its own pattern of occupational change as
productivity changes, and we cannot generalize trom one

ay log ap -+ aa log v -

- agy log vge, where y, a0 xaand so on, are

industry to another. Table 2 gives an idea of the direction
in which the percentage distribution of selected occupations
in the work force of cach industry changes as the industry's
productivity varics. This table shows substantial differences
between industries. In textiles, tor example, operatives
tracc a clear trend. As productivity increases,  the

Table 2
(OCCUPATIONAL PATTERN I's, PRODLCTIVITY IN SELECTED INDUSTRIES IN THI UNITED STATEN—1900
H Industrivs
Food and Publishing Muachinery Elearical Fabricated Apparel
kindred and allied Rubber and (exdl. Textile maclunery metal and
Occupations products industries plastics Chemicals elecrricad) products equipmen: indtries others

Accountants 14” o"‘Lo" - - " |o="
Chemists and physicisty - e — >
Engicers - - - -
Technicians - - - -
Other profemionals
Managers T - - - -
Clerical workers Ty, - = -
Sales workers - -
Machinists - -
Electricians - -
Mechanics - - -
Foremen o — - xd 1 -
Operatives yoo - -
Labourers o o “edL” - -

Note: A linc from the lower left to the uzper right-haud corner raeans that the Krupunion of this oceupationein the total work force rises as product-

ivity rises; from the upper left to the lower rig

t-hand corner, that the proportion of t

is occupation in the total work force falls as productivity rises. A solid

lime indicates a strong relationship; a dotted line, a weak relationship; an empty space, no relationship.
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proportion of operators in the total work force decreases. In
contrast. m printing, publishing and allied industrics, the
number of OPCTAtives INCreases as productivity increases. In
tabricated metals, the proportion of managers decreases as
productivity mcreases but in textiles and in apparcel, the
opposite occurs. Ina number of cases, there is neither a
clear relationship between specitic occupations and produc-
aviey nor, i general, an mdication that an increase n
productivity is accompanied by a uniform change in the
wceupational compaosition of cach ndusery. This analysis is
confined, of course, to a certain MMM productivity
range.?

Itis possible that the same relationships between produe-
tvity and occupational mix are valid for productvitics
well below (or above) those of United States industrics. As
shown below, we have reason to believe that these relation-
ships do change when comsidering broad ranges of produc-
avity.? However, the most important lesson to be learned
trom these data is that o svstematic relationship exists
between occupational mix and productivity, but that cach
mdustry has its anique pattemn. The idea that the produc-
nvity of an industry i reticcted in the occupational com-
position of its labour torce can be applied to international
data. The spectrum of international productivity levels is
much wider, and we can therefore expect clearer trends and
more discernible patierns. However. the difficulties in-
volved in using international data are considerably greater
than those involved in using United States data. A major
difficulty is the lack of comparable svstems for clasifving
and reporting occupations,

Problems of occmpatiomal classification  extension of the aron-
ment to international data

A nmnimum requirement of international occupational
data is that it should permut interindustry and intercountry
comparisons of key occupations because these occupations
represent skills crucial for development and are intimately
linked to technclogical change. Occupational datr thus
have to be sufficiently detailed to show well-defined jobs:
these jabs can then be grouped into classifications of
dosely related jobs having the same lovel of skill and re-
quiring the same types and amounts of cducation and
traiming.  Furthermore, for purposes of  international
companson, jab groupings in different countries ought to
include the same types of work. Such comparability how-
cver, is more than a matter of job title; it also involves job
content.

¢ When the difference between the states weith the highest and 1he
lowest produciiviy is small, sav 20 10 30 per cent, 1here is linle
room 10 observe marked trends.

3 One difficuly withusing state data, in contrast 10 using inter-
nanonal data, is that the occupational sruciure of an indusiry in a
given sine may come trom establishmenis 1hat specialize i the
production of a few inems. The prodnc mixes of industry in cach of
several industrially diversiticd counries are probably more alike
than 1hey are in cach of several sianes inhe United Seanes. Special-
1zaion in the producis of a given industry is ap to be sharper
among staies than among nations.
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Population censuses are the source of most of the cur-
rently available occupational data. To varving degrees all
census data seem more concerned with reporting tradi-
tiomal job dtles, regardless of their significance to the
cconomy, than with reporting jobs (especially new oncs)
cssential tor growth, or with determining whether the title
tts the content ot the job. For example, at least one major
European country scems more interested in knowing the
number of its barkeepers than in knowing the number of
ity technicians of various types. Different types of tech-
micians are trequently grouped under one all-inclusive
label. irrespective of what they actually do.

For the rescarcher, international occupational  data
present three interrelated problems, aside from the question
ot accuracy, which we assimie solved for this discussion,
The first problem. and conceptually the least serious of the
three, is excessive aggregation, compounded by a failure to
use similar groupimgs of data. Dissimilar groupings reflect
m - part differences in the degree of aggregation: in part,
different combinations of occupations at the same level of
aggregation. No country presents such detailed data as that
provided by the five-digit occupational titles of the Inrer-
natioual Standard Classification of Ocenpations (1SCO).1 Most
countries use cither the ISCO's three-digit unit groups, its
two-digit minor groups, or some variation of one or the
other. An example of a five-digit ISCO occupation would
be “Machine-Tool Setter, Metal Working”, which is a
part of the three-digit unit group, *Fitter-Machinists, Tool-
makers and Machine-Tool Setters”, which in turn is 4 part
ot the two-digit minor group, “Toolmakers, Machinists,
Plumbers, Welders, Platers and Related Workers'™ .5 Any
aggregation below the three-digit level is relatively uscless
it one s interested in precise occupational compansons,
Untorwmately, once the data have been combined in dis-
similar ways it 1s impossible to make valid international
comparisons umless one could decompose the higures, a
procedure precluded by the tailure to set out occupational
data in fnner detail.

Aggregation presents another problem as well. Te con-
ccals what might be significant trends or vital jobs in an
occupational structure by submerging them in a broad
grouping. Broad groupings are particularly deceptive if
they contain offsctting trends. Work with United States
occupational data by industries and states, for example,
suggests that certain specific occupations such as account-
ancy or mechanical engincering might be more important
n distinguishing different sectors of an industry than a
more inclusive group, such as one containing all profes-
sionals. Morcover, it makes a great deal of difference ta
cducational planning whether physical plant and facilitics
arc to be provided for the cducation of accountants or
cngineers, and within group, whether clectrical or indus-
trial engincers are to be educated. The mare advanced the

* Imernational Lubwur Office, International Standard Classification
of Occupations, Geneva, 1948,

5 {bid., pages, 113-114.
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occupational level the greater the likelihood of specializa-
tion and the greater the difficulty of moving to another
professional specialty even within the same profession.

The second and by far the more scrious problem is the
proclivity to classify occupations by product or by process
rather than by level of skill or by degree of work com-
plexity. In part,and only in part, this preference reflects the
use of socio-cconomic categorics rather than those based on
technological considerations. But it also reflects the absence
of a universal system for determining the complexity or
skill of a job. ISCO often groups together blue-collar
workers engaged in the same activity or industry, irrespec-
tive of skill level. This problem is prevalent on the three-
digit level, and even the five-digit level is not immune to
it. For example, ISCO has a five-digit occupation *‘Elec-
trical Fitter (Domestic Appliances)”, with the following
description:

“Fits, assembles and repairs clectrical domestic appli-

ances in factory: performs basic tasks similar to those of

Electrical Fitter, General . . . but works on clectrical

domestic appliances, such as clectric fans, vacuum

cleaners and irons, of which special knowledge is

required.”’8
Is this an all-round craftsman, a skilled fitter-assembler or
merely a semi-skilled assembler? The implication is that he
does all the tasks specified, but the likclihood is that he
specializes in just one or two at most. Such a definition, in
short, gives the coder too much discretion, particularly
since ISCO does not provide an alternative classification for
placing workers doing just one specialized job in the
assembly of domestic appliances.

The merging of different skill levels makes it almost
impossible to isolate occupations that probably are crucial
to cconomic development. Skilled manual workers and
first line supervisors too casily disappear in the abyss of
“craftsmen and production workers” or (when the classi-
fication is based upon industry rather than socio-economic
level) “chemical and related process workers”. It would
seem cssential to separate skilled production workers from
semi-skilled machinc tenders or process workers. Similarly,
unskilled workers or lcarners ought not to be included with
skilled and semi-skilled workers.

The neglect of skill differences in classification is not
restricted to blue-collar workers. It is almost endemic
among whitecollar and service worker categories, which
bear the burden of somewhat archaic social distinctions
rather than more useful functional distinctions. All censuses
as well as ISCO treat managerial and administrative
personnel alike as if the corporation president, the plant
manager and the department foreman performed work at
the same level of difficulty and required the same amount
of training and experience. In some censuses the working
proprietor is listed separately but this is relatively rare.

A somewhat better distinction between skill levels occurs
in the classification of clerical and sales workers, because

8 [bid., page 126.

many job zitles coincide with differences in the degree ot
work complexity or the amaount of skill required. But even
here there are disturbing lapses. Very often there is one all-
mclusive category for office machine operators or for all
sorts of specialized clerks, althougle the category may
include a fairly broad range of skill levels. Sales clerks who
may not be much more than package wrappers and money
collectors are indiscrinmnately classed with sales men and
women who have to persuade customens to buy expensive
consumer durables, There may be good reasons for com-
bining such disparate occupations, but ranking jobs by <kill
level is certainly not one of them.

Finally, no census tries to differentiate service jobs by
degree of complexity, except in a very rough, accidental
fashion. Thus service workers are often subdivided into
those working in houscholds and those working chewhere,
the inference being that the former are at the bottom of the
skill scale. ISCO has a fairly claborate classification of
service workers, but it is necessary to consult the five-digit
level before skill differences can be distinguished; and even
here there are difficulties. Firse, skill differentiations are
largely fortuitous, the result of conventional ways of label-
ling and grouping jobs rather than of any svstematic effort
to rank them by complexity. No census tries to do this, and
the defect is not unique to 1SCO. Second, even the rough
skill differentiations discermible at the five-digit level have
ambiguitics. This feature also is not unique to 1ISCO.

A few examples are in order. How docs a cook compare
in terms of skill with a policeman, or a beautician with an
airline stewardess? The difficulty is even greater when one
trics to make comparisons between major groups. Is a
keypunch operator or a telephone operator the equivalent
of a stewardess? And how do all three compare with a
rolling mill operator or a carpenter? There are no guide-
lines here. It is asumed, more or less, that the clerical
worker and the service worker, except for drudges, need
more formal schooling than the bluc-collar worker, and
that therefore the former is *“above™” the latter in some way.
In terms of experience and training, however, the rolling
mill operator and carpenter probably are “superior” to the
average clerk or service worker.

We have just stumbled upon our last problem. Census
occupational data are gathered withour regard to the
content of the jobs reported. Only job content can offer
clues about the degree of complexity of the work and the
degree of skill needed to perform it. For example, whatis a
cook? Is he a chef or an exalted counter assistant? What is a
machinist —an all-round craftsman, a job sctter or the
operator of a specialized machine tool, possibly completely
automatic? Questions of content arc especially important
in comparisons of the occupational structures of industrics
at different levels of mechanization. Job titles by them-
selves can confuse the difference between modern machine
skills and traditional artisan skills. The more technically
advanced an enterprise or industry the greater the likeli-
hood of specialization and the greater the likelihood that
the work will not require traditional skills, cven though the
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An apprentice carpenter ar Colombo, Ce ylon

Computer operators in California, U.S. A,
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Arab technicians in g repair shop at Dhahran, Al Hasa, in Saud;
Arabia

A draughtsman at work in Rangoon, Burma
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traditionai titles continue to be used. Thas a Tow produc-
tivity textile industry might have 4 high proportion ot
skilled weavers, while 4 high productiviey textile industry
might have comparatively fewer weavers. most of whom
are actually semi=skilled machme tenders. One could
multiply such examples, with respece not only to manual-
worker jobs but also to white-collar and service ones as
well, as our carlier discission suggests.

The occupational code we developed for our work reflects
many of the dilemmas noted above.” We chose 1SCO as
our frame of reterence on the grounds that other groups
were also likely to use it, or a moditied version of it. We
fist tried to rearrange ISCON five-digit occupations
according to broad skill categorices, such as skilled, seni-
skilled and unskilled for manual worker occupations, and
higher-skilled and lesser-skilled for white-collar and service
workers. However, the failure of ISCO and of most census
data to delineate blue-collar skill levels, to account sep-
arately for supervisors, or to report occupational infor-
mation in sufficient detail, torced w to abandon our
original cffort, We then adopted a classification system
based upon occupational titles as reported by individual
censuses rather than upon skill requirements. Ie was difficule
to tind data that did not mix in various ways blue=collar
jobs of different degrees of complexity. We made no effort
to rank managerial positions by skill, because only rarely
were they reported in sufficient detail; nor is there a rank-
ing systemn available for the purpose.

Our original classificanon scheme also soughe w dis-
tinguish between bluc~collar and service occupations that
cut across industry lines (c.g., truck driver) and those that
arc more or less specitic to an industry (e.g., tire builder,
weaver). The objective was to minimize the number of
classifications as well as to identify occupations that might
affect multiple industrics or, perhaps, the entire cconomy.
Our revised classification retains this distinction to the
same extent that existing census classifications do. Here
again, however, job titles or names rather than skill level
or work content are the basis of the dassification and
reporting of data. Some fundamental problems renain,
however. One is the failure (perhaps inability) of census
takers to obtain meaningful information about work
content. Another is the absence of a method for ranking
jobs by skill level or work camplexity.

Perhaps censuses of population should not be used to
obtain extensive or detailed occupational information,

7 “Classification of Occupations by Skill Level”, Burcau of
Business and Economic Research, Northeastern University, 1964,
unpublished, mileilich.

* The Burcau of Employment Sccurity of the United States
Depariment of Labor has developed such a ranking system as a
means of revising its Dictionary of Occupational Titles, The ranking
method depends upon carcful analysis of work contene and worker
functions, and in so far as the complexity of the work is concerned
it does not permit comparisons amonyg  different occupational
families: for example, one cannot compare the relative complexity
of a truck driver's job with that of a typist. Morcover. the United
States Burcau of the Census does not ase the ranking system tor its
own occupational classitication.
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which might beteer be secured from special establishiment
surveys similar to (or part of) regular manufacturing and
industrial surveys or censuses. There probably is no other
way of discovering what workers actually do, and it is this
knowledge that umderlies any  systematic  ranking  of
occupations by skill. There are turther advantages of such
a special survey or ceusus. The occupational data would be
grouped automatically by industry and, if desired, by
establishment size as well. Such occupational data, more-
over, would come from the same universe and cover the
same time periods as the production data. Efforts to relate
occupational structures and employment to productivity
in an indusry would be helped considerably by such a
simple matter as ensuring that all the data referred to the
same sector and date.

Problems of comparing productivities

Another difficulty is that arising in the comparison of
productivities. This problem is prominent in all economies
and despite numerous ateempts to solve it, progress has
been slow ; thus practical measires of comparison are few.
Differences in exchange rates, taxation policies and sub-
sidies, wages, product mix, markets, depreciation policies,
ctc. make the task of comparing productivities of induseries
in different countraes almost insurmountable. There is, how
ever, an inverse relationship between the difficulty of
comparing productivitics and the relative differences in
“real productivity”’. In other words, when industries of
different countries use similar technologies it is much more
difficule to rank productivities than when industries use
very different technologies, such as a highly advanced
technology compared with a simpler one. In an inter-
national sphere the wide range of industrial productivities
tacilitates che ranking of industries. Moreover, ranks can be
based upon several criteria each of which can seive as a
check on the other: value added per employee in local
currency multiplied by a common exchange rate, power
consumed per worker measured in metric tons of coal
equivalent, and electricity consumed per worker ineasured
in kWh are some of the aleernatives. On the other hand, a
disadvantage in making international productivities com-
parisons is the paucity of reliable observations, especially at
the lower end of the productivity scale where it is hard to
generalize on the basis of a limited number of observations.
Nevertheless, we shall try to draw some conclusions with
respect to the relationship between occupational composi-
tions and productivity in manufacturing industries in
different countries.

International comparisons

The data chosen came from Canada (1951), India (1956),
Japan (1960), Turkey (1960), the United Kingdom (1951),
and the United States (1960). Also included are Puerto
Rican data for 1960. The productivity ranks and the
occupational conipositions of the different industries in
cach of these countries and in Puerto Rica are given in
annex L. Four major occupational groups were used to
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illustrate the poie that there i a relationship berween
productivity and oceupational structure. The mimber of
ocapations and countries is too small to be more than
indicative. More conclusive evidence will have to wait
until the collection of international data is complered.

The occupational data used are neither as refined nor as
detailed as could be desired. For the reasons mentioned m
the section dealing with occupational classitications, 1t was
impossible to group the occupational data of all the countries
on the basis of skill levels, with the exception of the com-
pletely unskilled group. Most bluc-collar occupations
reported by Puerto Rico, India and Japan are mixeures of
skills (i.c., combinations of skilled and scmi=skillcd). The
alternative to using a very detailed (c.g., 3-digit) classifica-
tion that did not necessarily reflect skill levels (nor neces-
sarily include all couneries) was to list blue-collar accupa-
tions in a single category. The same admixture of skills
cxists in other major occupational groups, excepting those
of the professional and technical. Furthermore, detailed
data (c.g., a three-digit classification) are cither incomplete
or not available from some countries. In the case of Turkey,
tor example, the available data give only a total figure for
managerial and clerical occupations combined and also for
professional and technical combined. In the case of India
the reported figures of professional and technical workers
seem to include skilled craftsmen and supervisors, thus
inflating the proportion of high level occupations in indus-
trial work forces. Despite these shortconiings, however,
general tendencies can be seen between the occupational
groupings and productivity.

In all industries, except printing and publishing, there is
a dircct relationship between professional and technical
workers and productivity. As productivity increases, the
proportion of professionals and technicians rises. The peo-
portion of professionals, taken by itself, behaves i a
similar way althongh somewhat less consistently. For
example, in the textile industry there is no obvious relation-
ship betwcen the proportion of professionals and product-
irity. The proportion of technicians, however, is less con-

stent than that of professionals. Almost every industry in
the United Kingdom shows a higher proportion of
technicians than one would expect if there were a con-
sistent trend for this occupational group. Pethaps technicians
in the United Kingdom do many jobs done by professionals
elsewhere, or conversely many professionals in the United
States and Canada do work that technicians could do. In
any event, it scems that in general as productivity rises,
so does the proportion of technicians.

In contrast, the proportion of white-collar workers in
many industries seems to evidence no distinct pattern as
productivity changes. A pattern does seem to emerge in the
textile, fabricated metal, machinery, and rubber products
industries. However, this pattern is dim and appears only
if Japan is excluded. Japan scems to be a special case; in
relation to the productivity rankings the proportion of
white-collar workers is unusually high in many industries.
This peculiarity may reflect traditional employment prac-

tices or special soctal conditions. Within the white-collar
group. imanagers, othclal and proprictors (which exclude
torcmen), also show no reladonship to productiviey. 1
seems that the assertion that an mercase ot the proportion
of mamagers resnlts i an iierease of productiviry i~ un-
tounded, once a minimum proportion is established. State
data for the United States corroborate these tindings to
the mtermational sphere. OF course, we camnor conclud.-
that there is no connexion berween the guality of manage-
ment and productivity. Further, the broad nature of the
managerizl classification inav conceal s distinetive trend tor
a specitic type of manager such s plant managers ot
company exccutives responsible tor planning, bit the dat.
availabie to us at the present time do not reveal an
obvious relationships.

The proportions of the clerical and sales gronp abo
show litde or no systematic change with regard to produc-
rivity. Nevertheless, certain types of industries appear to
have a unique proportion of white-collar workers which
differs from that of other types of industries. Petroleum
and coal products, printing and publishing, and chemicat
industries, for example, have on the average higher pro-
portions of white-collar workers than do apparcl and other
tinished textile, textile or fabricated metal industrics.

Although insignificant i termis of their proportion of
the total working force, service workers as a group present
a distinct pattern in industry, if the countries in our table
are grouped on the basis of predominantly high or low
productivity industrics. In general industrics in countries
with predominantdy low-productivity industries have a
high proportion of service workers it comparison with the
mdustries in high productivity countries. The intra-group
relationships are extremely weak. Our finding corres-
ponds with patterns observed in less developed countrie-,
where one usually is surprised. when visiting local planes
or administrative offices, to find so many functionarics
engaged in service activities, primarily unskilled in nature.
This apparent prolificacy may be a consequence of low
wages as well as of entrenched traditions and  wocnal
mores,

The proportion of bluc-collar workers in the labour force
is generally inversely related to productivity. This trend is
even stronger in the proportion of unskilled workers. We
must emphasize, however, that other and more clear-cut
patterns are probably hidden within the all-inclusive skilled
and semi-skilled group, which inadvertently includes even
working foremen and supervisors. These internal shitts
disappear with aggregation. Only a very disaggregated
occupational classification system can provide the mcans of
discerning the occupational patterns related to productiviey
that are useful for manpower planning.

EDUCATION AND MANPOWER NEEDS
The asscrtion that an industry’s productivity depends on
the composition of its labour force and that a detailed
classification of occupations is nceded for cfficient man-
power planning conflices to a certain extent with the
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position of those who hold that the edixational kevel of 2
nation’s population is a major determinant of productiviry.
It 15 not the educational level. but the skill of a nation’s
work force that seem to count most. and the two are not
necessarily synonymous.® A traditional miex of the quali-
fications needed for an occapation is the edacational level
of 1ts practitioncrs, but this is by no means the onlv stand-
ard by which to judge ocenpational reguirements. Econo-
mists and educators, especially the latter, tend to stress
formal cducation but not the other mportant wayvs by
which people acquire skilly. 10

A grear deal of attention has been and continues to be
paid to the education of professional and technical workers.
Onc possible reason is that the gestation period for these
occupations is long (an enginecr's cducation, for example,
takes at least an additional nine to ten years after element-
ary school), but there is generally only one way to become
a professional and that is fairly well defined. The less
conspicuous but yetimportant skilled manual workers have
until recently attracted much less attention from educators
and cconomists, despite their numbers and their role in
production. It is therefore not surprising that there s lietle
knowledge about the level of education or the amount of
training needed by those in semi-skilled or in skilled blue-
collar jobs. Although the way to become a skilled worker
18 not clearly delineated, the training of a craftsman may
require years of formal schooling as well as additional years
of on-the-job training and work expericnce. To complicate
matters further, training may be substituted for schooling
and rice versa, and skills appropriate to one occupation may
be transferable in varying degrees to other occupations.
Thus there are multiple paths of skill acquisition all leading
‘o the same objective - to turn out a person who can meet
the work requirements of an occupation. Statements to the
cfect that formal education automatically yiclds a higher
level of productivity, while not particularly useful in
practical manpower planning, may cven have harmful
results in countries that lack the resources to educate
formally large masses of people destined to become bl -
collar workers. The fact that there are countries with both
high average levels of cducation and high levels of in-

“ It will be helpful to keep in mind that when we refer to occupa-
tions we have i mind functions. We are not cvaluating the general
capacity or the alternative abilities of the individual who happens to
be performing a particular function. In other words, when we say
that industry A requires a certain percentage of clectricians to
achieve a specified level of productivity, we assume that workers
asigned the tasks and duties associated with the Job description of
clectrician are in fact reasonably competent clectricians, In effect, we
classify a worker according to his dutics. If a lawyer, for example, is
working as 4 foreman, we consider him a foreman and not a lawyer.

1* There are probably many reasons for this predilection. First,
there is liede concrete information about how people actually
avquire specific skills of a nen-professional nature. Second, it m:y be
worth while noting that cconomists and cducators, being themselves
professionals whose vocational preparation has been almost CX=
clusvely formal in natuic and has rested upon an carlicr period of
unspeciahized general education, tend apparently to generalize their
own experiences and their knowledge of other professions to all
tvpes of jobs,

ny

dustrial productivity may reflect more than an occupational
structure heavily weighted with occupations that require
extensive knowkedge and broad abilities obtainable only
after years of formal schooling. While such high average
levels of education are made possible by high per capita real
incomes, this amount of education may be more than what
1s needed solcly o accomplish the work of the cconomy.
The view that edncational levels in soine mdustrially
advanced countries cxeced occupational needs seems to be
supported by international comparisons of the vears of
schooling of workers in given lines of work. The table in
amex l compares a few specific occupations taken trom
clerical, service and skilled worker categories in Canada,

Japan, the United Kingdom and the United States. The

vears of schooling are approximations, because r~ach
country cither collects somewhat different information or
groups it differently. For cxample, Canadian years of
whooling are arranged in the following categories: o-4,
$-%. 9-12 and 13 years or more. United States years of
schooling are presented differently: 04, s-7, 8, o-11, 12,
13-15. 16 and 17 vears or more. On the other hand, the
United Kingdom does not give years of schooling but the
age at which formal cducation is completed. Age of
completion must then be translated as best as possible into
corresponding years of schooling.!! However, we could
not take into consideration differences in quality of edu-
cation. Morcover, the broad years-of-schooling distribu-
tions obscure the number of persons who failed to complete
clementary or secondary school. Nevertheless, if we
assume that workers in the same occupations in different
countries have even approximately the same capabilitics,
then the differences in years of schooling for the sani-
occupations m - different countries are so great that we
cannot help bit conclude that cducational levels in high
productivity countrics are in part the result of an education
demand not unlike the demand for an income elastic con-
sumer good. Technology alone is not the sole explanation.
In planning for the training of skills, the minimum level
of education needed before a person can learn to perform
cfectively the dutics of an occupation, the different rates
of substitution between formal education and other forms
cf training arc important considerations. Developing
nations, with limited resources, have to be especially
careful to choose the most efficient and economical ways
to impart scarce skills. They should not be swayed by the
example of the more prosperous nations where the blue-
collar worker is probably overeducated (from the limited
standpoint of production requirements, see annex H).

UsE OF INVLT-OUTPUT TECHNIQUES IN PLANNING MANPOWER
REQUIREMENTS FOR DEVELOPMENT

Our assumption of a unique link between the level of pro-
ductivity in an industry and the occupational distribution

"! This type of tran lation can be no more than an approximation,
as it was in the case of the United Kingdom data, despite the use of
the excellent descriptions of cducational structures in UNESCO's
World Survey of Education—11, Paris, 194K,




of its taboar torce allows the incorporation of oCcupa-
tional data into general input-output models. General
input-output models assume: (4) fixed capital-labour co-
cthaients; (b) nxed interindusery coefficients: (¢) a unique
technology tor every sector: and (d) homogeneoas labour.
As in the general model our model assames that inter-
mdustry coefficients are constant, bat unlike the general
maodel it abo assumes that (@) the productivity of an
mdustry is a function of its accapational composition, ()
the amount of capial employed is a function of the
occupational composition, () there are many technologies
and hence neoductivities available to each sector, and (d)
the occuy nal composition of the population as a wiwle
s known 12

What is the advantage of this model over the general
mput-output model? The input-output model implicitly
avsumes that the economy possesses or has the ability to
generate the skills needed for the implementation of the
desired outpues (i.c., the development plan). If the skills
nceded for the plan are not forthcoming, not only is one
indusery affected but the entire plan suffers. For example,
it the chemical industry has a specific employment and
production goal, and there is 2 shortage of trained personnel
like clectricians, productivity may drop and the production
fall short of the mark. This lost output in turn may affect
production in industries supplicd by the chemical industry.
The assumption of a fixed productivity per sector also
hinders maximization of output criteria, because the pro-
duction boundary is determined by the productivity
assumed. To assume that a range of productivity is available
per sectof removes to some extent the restriction imposed
by a single choice of productivity. There thus is a greater
likelihood of maximizing total output.

More important, with the introduction of the man-
power variable we can avoid the pitfall of developing a
plan that may from the outset be doomed to failure
because of a lack of qualificd manpower. The introduction
of boundaries imposed by the availability of occupational
skills makes possible a feasible solution for the plan or the
1-O model. Moreover, each industry can have a varicty of
productivities (and hence occupational distributions) and
capital requirements. We may choose, for example, to have
high productivity in metals and low productivity in
textiles, or high productivity in chemicals and low pro-
ductivity in food and beverages. The choice of productivity
will be governed in part by the allocation of scarce skills.
This point can be illustrated by the following example.
Assume a country with two industries, A and B, and with a
scarcity of mechanical engincers relative to technicians.
Now suppose that an increase in productivity in industry
A depends to a large degree upon increasing the proportion
of mechanical engincers in its work force and decreasing
that of technicians. In other +vords, if we reduce the pro-
portion of engincers and increase that of technicians,

12 In annex 1l an example is presented for the simple case of three
sectors and three skills 10 illustrate how the system of cquations ot
such an input-output model is developed.

prodactivity w this mdustry will fall agniticantly. In
contrast, suppose that in mdustry B an increase of produc-
tivity depends more upon a higher proportion of techime-
1ans than upon a higher proportion of engmeers. Here a
reduction in the relative numbers of engineers wall not
reduce preductivity significancly. In this highly sunplitied
case it may be worth while to shitt mechanical CngIneers
trom B to A. The combined prodactivity of .4 and B may
rise as a result.

In other cases, productivity m an indastry, say X, 1
anaffected by moderate changes in the proportion of a
given occupation i the work torce, but still reqaires o
minimum proportion tor cffcctive tunctioning (as scenns
to be true of managers in a number of industrics). At the
same time productivity m another mdustry, say Z, may
depend upon the proportion of its employees in this
particular occupation. If the number of people with the
skills required by this occupation is limited, and if they are
already employed at this work, total production may be
increased by shifting such workers from X to Z, provided
their proportion in X's work force does not fall below the
minimum level. In this instance it may not be advisable to
try to increase productivity of industry Z until the supply
of the requisite skill has increased. The decision will
depend upon the productivity gain desired in industry Z,
and consequently upon the number of workers with the
necessary skills that industry X must give up. Extcusion of
this reasoning to incorporate a large number of industrics
requires a general model that takes account of all their
particular manpower requirements.

Industry data versus plant data

In practice an input-output model that incorporates
manpower requires a knowledge of the occupational mixes
and corresponding productivitics of different industrics.
The usefulness of such occupational matrices has been
challenged on the grounds that the occupational composi-
tion of an industry comes from a mixture of technologics
and products, and thercfore cannot be ased to determine
the compusition of the labour force of a plant or of a
limited number of plants. This argument is valid at one
level of decision-making but not at another.

Unquestionably, it we want to build a single plant and
it we know preciscly the products to be produced and the
technology to be used, the best way of determining the
staffing pattern is to refer to engincering data in the hands
of equipment producers or engineering consultants. How-
ever, a general development plan deals for the most part
with unknown or only partially known product mixes of
a number of different industries. It also deals with varying
technological stages in cach industry, because an industry
does not contain only plants with identical ages or identical
technologics. Further, the plan will have to take account
somchow of future changes in these technologies. It cannot
be assumed that an industry will duplicate in the future the
types of techniques and the mix of products in the same
proportions as the plants that ‘urnished the data used in
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preparing the plan. Nor can it be assumed that the exac
tuture composition of the industry will be known in
advance. Further, new plans alone canmot tell us the future
composition of an mdustry. Industrial expansion is the net
resule of the addition of new plants (or operations) at one
end of the technological spectrum, the scrapping of old
plants at the other end. and the replacement of those in
between. The net change in occupational structure thus
reflects the difference between the added plants (or pro-
cesses) and the scrapped planes (or processes). To consider
only the potential additions ignores the scrapped plants and
the replacement needs of continuing operations.

Reliance upon plant data is especially unwarranted in the
case of plans whose purpose is the provision of general
policy recommendations rather than concrete projects and
detailed direction. If a nation’s policy is the ¢encouragement
of industrial cxpansion in 4 frec market environment,
industrial managers will have to be allowed to determine
the proper mix of products and techniques within the
tramework of the market or of otherwise established in-
centives. Decentralized decisions with respect to products
and techniques cannot be predicted accurately. The use of
industry data from different countries in effect assumes that
these decisions have already been made. In a free market.
then, unless we know the number and nature of the
products of all future plants in an industry, the use of data
from cxisting plants, whether in the same country or
others, will lead to serious crrors, Plant data are valuable
only if the precise plant and product composition of the
tnwre industry is known. In short, the degree of dis-
aggregation in the data cannot be finer than the level of
decision-making. Industry data offer a better chance than
plant data of yiclding offsctting, rather than reinforcing,
crrors. The use of industrial accupational structures to fore-
cast the occupational needs of an cconomy contains the
possibility of two types of errors - an error in occupational
mix and an error in assessing the importance of a specific
ndustry in the total cconomy. Unless all (or most) industry
torecasts are biased in one direction, errors in them arc
likely to cancel out and thus help to prevent incorrect
occupational forecasts for the over-all cconomy. Errors in
forecasting  occupational mixes are likely to produce
similar cancelling cffects,

A feasibility test and the nse of tables of industrial occupational

structures

The procedure of most development plans is to projec
production targets first and only afterwards to refer the
results to a manpower expert for forccasts of the labonr that
will be needed. The usual purpose of a manpower projec-
tion is to enable the authorities to plan the educational
facilitics that will be required to fumish the necessary skills,
Sometimes plans are implemented even when manpo-wer
projections are not available, but the chances of success are
reduced considerably by their lack. Such planning pro-
cedure can be costly and disappointing. The manpower
planner can help to avoid such failures by playing a much
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more tindamental role than simply assisting to implement
part of an already conceived plan. He can check the
teasibility of a plan by determining whether the requisite
occupational skills are or will be available to complement
the proposed investments. Morcover, he ean indicate
alternative ways of using available manpower, and can
tormulate policies to prevent potential imbalances in the
future demand and supply of skills. Tables of industrial
oceupational structnres and their corresponding productiv-
tties (see annex 1) thus provide the manpower planner and
the general planner with an ideal ool for testing the
practicality of a development plan.

This manpower feasibility test can be expressed in the
following way: If productivity of industry j is a function
ot x;; then

H

YL X; where X, is the available supply of occupation
-1

i xg; is the proportion of people with occupation i in the
work force of industry j. and L; is total cmployment in
industry ;.

Maximiziug employment and allocating labour

There are also other iniportant uses of tables of industrial
occupational structures. They can help the allocation of
mvestment with a view to maximizing cmployment. A
rapid increase in productivity in one industry may displacc
a large amount of unskilled labour and at the same time put
pressure on some scarce occupation. When the two types
of labonr camnot be mutually substituted, one way to
provide employment for the displaced is to expand
mdustries that employ them in relatively large numbers.
Another way is to increase the supply of the scarce skill.
Tables linking change: in the occupational mixes and in the
productivitics of different industries may suggest which
mdustrics should be encouraged in order to absorb workers
of a given type. Such tables also can suggest which in-
dustries should be discouraged from adopting new tech-
miques if the only way to carry them out is by pirating
irreplaceable key workers from  other cqually essential
industrics,

Tproving manpower forecasts

The occupational compositions of various industrics
offer fairly good clues as to the importance of different
occupations in different industrics and serve to identify
occupations unique to one industry (or to a few) and cross-
industry occnipations (those used in many industries). A
worker with a skill specific to one industry (like that of a
tirc vulcanizer) may find it difficult to make interindustry
transfers without special retraining. Errors in forecasting
the number of persons in a cross-industry occupation (such
as clectricians) who work in one industry may be compen-
sated by an error in the opposite direccion for another
industry. Errors in forccasting the demand for Jobs specific
to an industry, on the other hand, can be more serious,
because of the unlikelihood of similar offsets, Forccasts of




occupations specific to an industry must therefore be more
accurate than forecasts of cross-industry occupations. In-
dustrial occupational structures thus offer a way of ensiring
greater accuracy of forecasts where needed.

Verifying productiviry

Another use of tables of industrial occupational stricures
and their corresponding productivities is in ranking the
productivity of an industry in one conntry or region when
the figure is uncertain. If an ocenpational structure varies
consistently with productivity. it is possible to compare the
occupational structure of a geographical scctor of the
industry with those of two other geographical sectors of the
industry whose productivities arc known, In any case,
occupational structures should and can be a complement-

ary way of verifying international comparisons ot in-
dustrial productivity,

Training workers

These tables, together with information about the differ-
ent ways in which skills arc acquired (paths of skill acqisi-
tion), can do more than provide a basis tor planmng
cducational facilities: they can also help us to make the
best use of existing and plamed facilities for on-the-job
training, an important source of skills that has received
little attention il recently.,

To summarize, industry occupational tables are a means
of making more realistic manpower projections. These
tables also serve such subsidiary functions as veritying
dubious productivity data. improving the short-rm alloca-
tion af labour. avoiding chronic wemplovment, and
improving the usc of in-plant raining facilitics.

ANNEXES

ANNEX |

PRODUCTIVITY RANKINGS AND PERCENTAGE COMPOSITION OF THE 1ABOUR FORCE
IN MANUFACTURING INDUSTRIES FOR SELECTED COUNTRIES AND YEARS

Note: Countries are ranked by productivity. In the table for cach industry the country 10 the left has the
highest productivity level, and productivity deelines to the right. Figures do not necessarily 10tal 100 per cent
because of rounding differences and omission of unspecified occupations or i a few cases of unreported ones;
n.a.: data not available. Sources are given at the end of this annex.

Food and beverages—ISIC 20 and 21

Uniited United Puerso
States Canada  Kingdom Rico Japan Turkey India
1960 1981 1981 1960 1960 1960 1950
Professional and technical. . ... .. .. .. 21 23 rs 11 07 1 )
Professional..................... 1§ 17 10 1°0 n.a. n.a. n.a.
Technical ................... ... 06 06 o 01 n.a. n.a. n.a.
Whitecollar...................... 340 2470 204 225 248 126 na.
Managcrs, officials and proprietors 74 649 50 6n 3 o 14
Clerical ............... ........ 10°0 12°0 10§ 500 90U
Sales. ... 16°6 $°1 PR 102 10° 27 n.a.
Service workers. .. ... 04 10 0 n.a. 134 42 28
Bluecollar ....................... 61°0 "2+ 8 796 7004 Sq 880
Skilled and semi=skilled........... 49 491 42 n.a. n.a. . 16:7
Unskilled ...................... 16°1 236 316 n.a. n.a. ni 713
ToTAL 975 100°0 99°7 972 97°3 100°0 938
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Tohacco and whaceo products—ISIC 22

United United
Ntates Canaida Kingdom Japan Turkey
1960 1981 1981 1960 1960
Professional and techmical .. ... ... . 8 12 09 202 LN
Professional........... ... . .. .. 11 12 02 n.a. n.a.
Technical ............. ... . . . 0" 00 o7 n.a. n.a.
Whitc collar................ ... 154 202 219 RIX 43
Managers, officials and proprictors. . . . 40 36 29 41 "
Clerical .............0. ... .. . 71 142 151 295 :.(')
Sales. ... 43 24 2+ 0y -
Service workers. .. n.a. na. 02 Iy I3
Bluecollar ......... ... .. ... . N AR 731 603 940
Skilled and semi~skalled. .. .. ... . 621 $4°3 610 n.a. n.a.
Unskilled .............. .. . 198 I8N 1241 n.a. I.a.
Torat 991 04°3 96°1 LA 100°0
Texeile mill prodvas—ISIC 2
United United Puerto j
Srates Canadia  Kingdom Rico Japau Turkey India ;
1960 1981 1951 1960 1960 1960 1956 %
Professional and techrucal .. ..., .. . 1 -y 11 1 04 02 11 5
Professional ... ... .. . . . . 11 1°0 0's 11 na. n.a. .4, ;
Technical ............... . . .. . 0'6 0% 06 ) n.a. n.a. n.a. 3
Whitecollar. ........... .. . . 11°2 134 86 61 12 $1 37 ;
Managers, officials and proprictors, 248 34 27 I'N 3 - 0'6 ;
Clerical . ................. .. ... 72 XN 503 32 62 3 31 :
Sales. ... 1°2 12 06 11 1°s 04 n.a.
Service workers. ... ... ot 06 01 n.a. 13 13 o8 §
Bluccollar ... ... ... . . . . . 342 836 gu- 1 92'6 871 939 944
Skilled and semi=skilled ... . 767 090 737 n.a. n.a. n.a, $7°9 !
Unskilled ............ .. . . .. 78 14°0 164 n.a. na. n.a. 36°§
Torar  y7-2 994 99°9 100'0 100°0 1000 100°0
Lumber and wood products except furmiture—JSIC 23
United Uniited
States Kingdom Japan Turkey
1960 198t 1960 1960
Professional and technical. ..., ... ... 12 o8 01 n.a.
Professional........ ... ... ... . .. 06 04 ., n.a.
Techmical ....... ... . . . . .. 06 04 na. n.a.
Whitecollar. ............... .. . . . 12°9 10-7 138 A
Managers, officials and proprictors. . .. o1 PO 4 o
Clerical ................0..... . ... [ 57 67 33
Salﬂ..-. I3 o6 2 02
Serviceworkers.. .o ".a. o1 0 02
Bluecollar .......... ... .. . . . 837 885 "a, n.a.
Skilled and semi-skilled.. ... ... 607 683 na. n.a.
Unskilled ... ... 2370 2002 n.a. n.a.
Torar 978 100°1 — _




Apparel and other finished rextile producs—151¢; 248 and 244

A i RN S R

Unised Unned Puero
Sttes Canada Kingdom Rico fapant Turkey
1900 1981 1981 196¢ i96¢ 1950
Professional and techmical .. .. ... ... 1o 12 ol 04 o o1
Professional . ............... .. ... . . o4 12 0 o2 n.a. n.a
Technical .................... . .. o6 00 o1 o1 03 .
Whitccollar..................... . ... 13- 150§ 16 5 1 -y
’ Managers, officuals and propricters . . . 40 $6 42 24 o't .
i Clerical ... ..................... ... 741 73 §'1 2= 40 =
Sales......... 246 20 13 o'N SN 02
Serviceworkers .. ... L 03 06 02 na A o
Bluccollar .............. ... ... . . 814 825 A8 - 94" Sg- - 024
Skilled and semi-skilled. . ... ... .. Mo 1 N3 ¥2:6 n.a. n.. n.a.
Unskilled ...................... ... 33 42 61 n.a. N.a. n.a.
Torar 9N 9y N 9o WYY yT$ 100°0
Fuminire and fixwires—I8IC 20
U'nited mited
States Kingdom Japan Turkey
960 1981 1900 1900
Professional and technical .. ........ .. .. 20 09 "2 o8
: Professional .. .................. .. .. 12 03 n.a. n.a.
Technical ....................... .. oN oh n.a. n.d.
Whitc collar. ............... ... .. . .. 18 19 149 99
! Managers, otticials and proprictors. . .. $4 44 19 .
Cletical .............0..0........ .. w1 60 40 vt
! Sales.............. 30 s $°0 O°N
H Serviceworkers ... ... n.a. 00 o3 n.d.
! Bluccollar ....................... ... 8o+ ¢ £=2 856 89 4
Skilled and semi-skilled. . . ... ... .. 2341 771 n.a. n.a.
Unskilled .................... ... 74 10°1 n.a. n.a,
TotaL 100°0 100°0 1000 100°0
Paper and paper producis—ISIC 27
United U'aired
States Canada Kingdom Japan Furkey
1960 1981 1981 1960 oo
Professional and technical ... ....... . ... S0 48 22 o8 43
Professional........................ 32 31 14 n.a. n.a.
Technical ....................... .. 8 17 oK n.a. n.a.
Whitccollar..................... .. .. 181 154 150 172 4.
M:mlagcrs, ofhcrals and proprictors. . . 44 38 34 44 N
Clerical ........................... 10°9 , 10§ 99 10§ )
Sales........ ... ... 30 14 17 23 n.a.
Serviceworkers. .. ... .. o1 11 03 ] 6y
Bluecollar .......................... 243 282 826 r&-8 Sevg
Skilled and semi=skilled. . . ... ... . .. 62§ §3:2 546 ma. n.a.
Unskilled ....................... .. 1ns 240 280 . n.a.
TotaL  y7:s 99°$ 1001 970 1000
{

73




Printiug, publ’ :iug and allicd products—ISIC 23

United Unaed Puerio

States Canade Kingdom Ruo Napan Turke; Indii
1960 1981 1951 1900 1900 1960 1950
Professional and cechnieal .. ... 91 90 i 1143 1o 134 i
Professional .. ... .. .. .. .. N1 53 $oN 10y n.. o na.
Technical ... ... ... .. . 1'0 o= 12 06 n.a, n..i. n.a.
Whitecollar. . ... ... qo0 R AR 16 - 290 14°0 140
Managers, otticials and propriceors, =y Nl ) 139 (3N 34
Clereal ... . .. .. A 190 14= 12 19N 138 14
Sales..... .. 60 01 32 99 T 0N 2
Service workers ... 01 . at "na. s 203 1o
Blueeollar ... ... i RRSh) 6= AR ige2 66 Saed
Skilled and senv=skilled . .. ... . IN0 IO $3'4 n.a. n.i. n.a. sS4
Umskilled ... ............... . Y1 Ny 144 n.a. n.a. n. 2=y
Torar  y=o X4 0 ] 1000 LI Yy VY

Leather and I-ather products® —ISIC 2

Unied nned
Stares Canada Kingdom apan Turke Ddia
1900 1951 1981 19h0 1960 1950
Professional and techmeal ... 09 ¥ o 02 o1 oy
Protessional .. ... ... . ) oy 04 n.a. n.a. t.a.
Techmea ... .. 03 03 04 ma. n.a. n.a.
Whitccollar. ... ... ... ... . 10°1 1y 140 149 =1 92
Managers, officuals und proprictors. . . . S0 4 ) 32 ) $°1
Clerical ... ... .. ... ... Nt 05 63 6y n.4. 16
Sales........ 2 AR 14 48 o2 04
Service workers ..o n.a. o g n.a. ¢y 21 00
Bloecollar ... ... . 91 35y 844 843 9o s 59'9
Ski"t‘d .llld \clnl-\klncd .............. 702 0 aN:7 n.a. n.4. n.a.
Unskilled ................ . . Ney X9 140 n.J. n.4. m.a.
Tara Qh 1 100°Q g 100°0 1000 100°)

® Data of Canada. Japan and Turkey nclude lesther footwear. Data of United States, United Kimgdom and Tndia v, o

inclade taotwear. Speaitic mame for mdustey n1 Tidig - “Tanmng™

Rubher produirs—-1SI1C 30

{ uited { “uned
State: Canada Kgdom apan 1urkee)
1960 1951 1981 1960 1900 ;
Protessional and techmeal ... 60 42 12 13 13 j
Protessiomal ... Lo 44 2N 1-3 ... n.a. g
Techmical ... 10 14 1y na. .. 3
Whitc collar. ... . 194 189 10°~ 1304 N, s
Managers, otficuls and proprictors. . FER 3= 13 o N+ ;
Cleewal oo 12+ [N 11°% B H
Sales. oo = 14 10 2% 0.4 H
Serviee workers . a2 na. 01 s 13
Bluecollae ... ... . Tis SN S 1 891
Skilled and senusskalled .. ... 62+6 038 $3°4 na n.a.
Umkilled ... .. Xy i2°0 2473 n.. .
Tora Y7o LR T Y= UV




i A

R RpNE—

Chemicals and chemical products—ISIC 4y

United United DPuerta
States Carnada Kingdom R dapan tdra
1900 1941 198! 1900 19060 1950
Professional and welimeal ... 1504 93 S8 02 P 8
Professional ............. .. .. 10°4 §+8 45 1 na. -
Technical ... ... ... .. . 50 1% 43 1 " n.a.
White collae. ... ... .. 2%6 454 246 230 e 8
Managers, officials and proprictors., . . 08 74 49 6y s 14
('.l(‘l’ic:ll .......................... 149 196 16X 12:9 199 5
Sales.............. . $9 N4 29 No2 30 0
Sceviceworkens L o1 oy 04 " 12
Bluccollar ........... ... ... §49 490 603 05y 04" 85-8
Skilled and semi=skalled. . ... ... .. 438 331 35 n.. n.a. 155
Unskilled .... ............ ... 101 166 308 T n.. 70}
Torat 970 4N 1001 gYh 0Ty 1000
Petroleum and coal products—ISIC ;2
[ “nited U'nited
States Canada Kingdom Japan Turke) inda
1960 1981 1981 19060 1900 1950
Professional and technical .. ... .. . 14°9 125 82 IR 16 50
Professional .. .............. .. . . . 10§ 84 40 .. n.a. n.a.
Technical .................. ... . . 44 4l 41 n... n.a. .4
Whitecollar. . ........... ... . ... cee 264 240 14°7 309 11°0 6>
Managers, officials and proprictors. . .. 5 8 49 24 52 y 20
Clerical ...................... ... . 178 16:9 18 230 tee 32
Sales.......... 31 202 0 3= n.a. N
Serviceworkers. ... oy 16 04 52 5 1o
Bluecollar .................... .. £5°9 599 7007 5400 099 3405
Skilled and semieskilled ... ... ... . 473 459 397 na. n.a 242
Unskilled ..................._ ... .. N6 140 j1o na, .4 60 3
Torat  g74 980 TYLrY 04 LR 973
Stonc and clay products—ISIC 331, 133, 334 and 119
U'nited United
States Kingdom Turkey India
1900 1981 1960 1980
Professional and technical .. ... ... ... 46 1°9 29 s
Professional ................... . . .. 33 10 .. ..
Technical ................. ... .. .. 13 09 1. n.a.
Whitecollar. . ................ ... 189 10°8 9! AN
Managers, officials and proprictors .. . . 6y 39 Ny 10
Clerical ........................ 93 62 ' 40
Sales........... 20 07 03 n.a
Serviceworkers. . ... n.a. 0 R s
Bluecollar .................... . a8 867 859 go- ¢
Skilled and semiskilled. .. ... . ... ... §6°2 39°0 n.a. 243
Unskilled ..................... .. i 176 277 .4 060
Tortat 973 100°1 100 9wy




Primary metals—ISIC 34
United Uniied
States Kingdom Japan
1960 1981 1960
Professonal and techmeal ... % 32 23
mecssional.............4..................... 40 14 n.a.
Technical . 1§ 18 n.a.
White collar. . 139 118 17"
Managvr\ officaal andd prnprwturs ................ 2 28 30
Clenical .. 10°1 URY) 13*9
'\ales 1 03 oK
\trvucwnrkm.4............................... o2 "t 21
Blue collar T4 8500 751
Skilled and St‘llll-‘kl"(‘d 61°2 $5°0 n.a.
Unskilled 162 00 n.a.
ToiaL 97°0 1000 97°4 ¥
¥
Tron and stevl —181C 344
Cuned United
States Canada Kingdom India
1980 1981 1981 1936
Protessional and techmeal ... 4§ 30 26 6>
Profeswonal. ... ... .. . . 33 24 ] n.a.
Techmical .......... ... . . ... . 14 06 1§ n.a.
White collar. . . e 128 19-0 ne2 10°% :
Mamgcr\ nﬂm.nl\ .md pmpnvtnrs. - 23 48 23 2.7
Clenical . . 97 123 Ny R
Sales. . oK 1y 02 na
Service wnrkvr\ e o1 oy "y 24
Bluecollar ...... ... .. .. 796 =0 S8 Yoy
Skilled and seni=skilled ... 6143 614 $4'y 357
Unskilled .......... . ... . 183 12°6 109 4“7 1
—_— - — _— ]
ToraL Y72 w4 1000 100°0 {
3
Noneferrons metals— ISIC 342
{ “nited U nited
States (anada Kingdom India
1960 1981 1981 1986
Professional and technical ... ~4 w2 1
Professional .. ... §'4 36 19
Technical ... . 20 16 24
Whitccollar............... ... ... 1% 13 149
M.m.:g,vr\ officiub and proprictors . . . 42 4t v
Clerical ... 1y -2 10°1
Sales....... 20 20 04
Serviceworkens o o2 02
Blue collar . e o “cf S08
Skilled .\nd mm-sklllcd .............. 030 SR 41
Unskilled . e K 150N 267
Tora u7°K YN} 942




£ Machivery except clectrical - 1SIC 46

Unived Unised uerto

. Staies Kivigdom Rico Lapran Tindey
i (PLL 1961 1960 1900 1900
y
; Protessional and techinical .. ... ... 92 iy ) >y 4
Professional ... .. ... ... . . .. ... O 1 6 .. .
Techmical .................. . i 42 0 W, .
Whitecollar. ............... .. 202 16-9 10°6 2008 Nt
Managcn officials and proprictors. . §0 43 36 $ .
Clerical . . 132 17 000 130 130
Salcs 24 0y 10 1R na.
Service workers . o ot "t " s
Blue collar . 672 284 Soe2 44 273
Skilled and sum-sknllc e 623 631 n.a. n.a. n.a.
Unskilled ....... ... .. .. ... 49 140 n.a n.a. na.
% Totai 97°7 100°0 100°1 967 9wy
¥
Elceneal machine equipment and supplies—ISIC 37
United United
States Canadu Kingdom Japan Turkey India
1960 1951 1981 1960 1960 1950
Professional and technical.............. 5 70 62 k) & 54
Professional............. ... .. .. . . 1070 47 24 .4, n.a. in.a.
Technical ........ ... ... ... . .. . 502 243 38 n.a. n.a. ..
White collar . . . . 200 19°% 180 224 &y 86
Managers, utﬁcmls and pmpmtors 43 oN 33 31 _ 173
Chrical .............0..0.... .. .. 142 171 139 17°9 : 73
Sales. ... . 1°6 16 o8 14 ) ina,
Serviceworkers.. ... ... o 03 02 o8 na, oy
Bluecollar .................. .. ... 625 668 746 s2:6 870 AT
Skilled and scmi-skilled. .. ... ... ... §7°7 590 $83 n.a. iha. 4247
3 Unskilled ...................... . 48 78 1543 n.a, n.a. 430
} —— —— —_— — [ ——
% Torar 9749 936 9N-0 98¢ 9 99y
3
Trausportation equipment—ISIC 38
Uhnited Uniited
States Canada Kingdom lapan hudia
1960 1931 1931 1960 1956
Professional and technical . ... ... ... . 124 28 19 36 $0
Peofessional................ .. .. ... 93 19 12 n.a. n.a.
Technical ..... .................. 31 o'y 27 n.a. ha.
Whitecollar. .................. . 16-4 161 1" 181 83
Managers, officials and proprictors. . 28 s 20 22 197
Clencal .......................... 12:8 97 92 15°0 60
Sales..............o o8 143 03 0'9 n.a.
Sceviceworkers. ... . 02 03 04 s o7
Bluecollar ................... .. ... 689 806 84 767 872
Skilled and scmn-sklllcd .............. 63-2 6K-6 66-3 n.a 50°2
Unskilled . e 509 12°0 17°8 n.a. 37°0
ToraL 97'9 100°0 99°8 929y 1002




Fabricated metal products—ISIC 39

United United
States Kingdom fapan Turkey India
1900 1981 1960 1960 1936
Professional and techmical .. ... ... . 96 6 o5 02 36
Professional . ............. .. ... .. . .. 63 06 n.a. n.a. n.a.
Technical ............ ... .. .. . 33 1°0 n.a. n.a. n.a.
Whitecollar. .. ........ ... ..... ... .. 20:8 132 1641 58 &o
Managen, officials and proprictors. . . . $6 43 [ . 24
Clerical .............0 . ......... 131 88 g2 53 [
Sales............... .. 24 o6 18 02 01
Service workers .. ..., ... . 02 13 oy 03 o8
Bluecollar ............ .. ... .. .. . . 673 &35 814 940 76
Skilled and semi-skilled. . .... .. ... ... 601 644 n.a. n.a. 456
Unskilled .. ................ ... .. 2 191 n.a. na. 42°0
ToraL 97°9 1001 98 100°0 100°0

Sources

CANADA:
Dominion Burcau of Statistics, Ninth Census of Canada: 1951, vol. IV, Labor Force Occupations and Industries,
Ottawa, 1953,

INDIA:
Government of India Planning Commission, Occupational Pattern in Manufacturing Indwstries, India, 1936,
Delhi, 1959.

Jaran:
Office of the Prime Minister, Bureau of Statistics, Population of Japan: 1960, Summary of the Results of
1960 Population Census of Japan.

Pugrto Rico:
United States Bureau of the Census, U.S. Census of Population: 1969. Drtailed Chavacteristics of Puerto Rico,
Final Repore PC (1)- 31>, Washington, D.C., 1962,

Turkey:

Special tabulation prepared by the State Institute of Statistics, from data in State Institute of Statistics,
Census of Population, 23 October 1960,

Unitep Kincbom:

Her Majesty's Stationery Office, Census, England and Walcs: 195, Industry Tables, London 1944. (Data on
Scotland is not provided. )

UNITED STATES:
United States Bureau of the Census, U.S. Census of Population: 1960, Subject Report, Occupations by Industry,
Final Report PC (2), Washington, D.C., 1063,

ANNEX 1l

PERCENTAGE DISTRIBUTION OF WORKERS IN SELECTED OCCUPATIONS IN DIFFERENT
COUNTRIES BY YEARS OF FORMAL SCHOOLING
Sources: Sec annex 1 for all but the United ‘States. United States educational data were computed from
Burcau of the Census, U.S. Census of Population: 1960, Special Reports, Occupational, Characteristics, Final Report

PC (2)-7A, Washington, D.C., 1963. Figures do not necessarily total 100 per cent because of rounding differ-
ences in the classification and cases where the information is ncither reported nor available.

Yewrs of schooling

o4 3-¢ 12

Draftsmen and designers

Japan, 1950
United Kingdom, 1951
United States, 1960




Year: ('f M hnolmg

~—~q $-& @12 13 -
Cashiers and bookkecpers
Canada, vgs1.. .............. ... . —_ 1 -1 -
Japamongso. oo - 23 %9 1~
United Kingdon, 1991 ......... ... . 39 <4 i
United Seates, 1960. . ........ ... . . _ 8 -3 N
Sccrctarics, stemographers and typists
Canada, v9sy................... ... — $ - N
T T — 21 | N
United Kingdon, 1951 ............. .. 29 6 1
United States, 1960................. .. — 2 -2 26
Telephowe operators
Canada, 1ggr................... ... —_ 8 ” 3
bpm,gso.....oo —_ 48 41 1
United Kingdom, 1951............. .. 7] 19 _
United Seates, 1960............ .. ... .. — 13 %o N
Tool and dic makeers
Camada, 1991..................... . 3 29 L] T
Japamrgso. ... 6 ” 23 —
United Kingdom, 1951................ 70 24 —
United Seaees, 1960 ........... . ... .. 1 24 o6 9
Peinters and paperhangers
Camada, 1981........................ 6 s 36 3
Japmigso.......... 6 ”2 a1 2
United Kingdom, 1951........... ... %o 13 —
United Seates, 1960. . ............. .. ” 2 49 §
Brickiayers and mason;
Canada, 1991...................... 9 $7 11 3
Jpmigs0. ... 11 ” 1) —
United Kingdom, 1951................ 7} 1 —
United Seates, 1960. . .............. ... i 37 $1 s
Electricians
Camada, 1981........................ 3 38 33 »
Jpmagso. ... 1 60 33 $
United Kingdom, 1991.............. .. (7 a7 -
United States, 1960. .. ................ 1 a3 64 10
Phowbers and pige cumers
Camada, 19s1....................... 4 $1 PP 3
Japamagso......... . 3 % 19 3
United Kingdom, 1961................ ” 1] —
United Seates, 1960, .. ............. ... 4 " $7 )
Awtw mechamics
Canada,19sy........................ Py [} 41 3
W 1930 . . e, 1 [ ] » 4
Kingdom, 1931................ - as —
Unieed Seates, 1960................. .. 4 [ 33 4
Weavers
Comade,1991........................ 4 ®© » 3
Jpm,1900............. ... 4 7} 2 1
United Kingdom, 1951................ N 9 1
United States, 1960................... 10 [} » 1
Tailors and doessmabers
Camada,19s1........................ 9 $3 3 3
m;” .......................... 4 » 3s 3
Kingdom, 1993................ y ] 9 -
United Staees, 1960 .................. " P 31 4
Cabinet mabers
Camada,1931........................ '3 2% © 4
1990 . . o, i 7 ” 1
Kingdom, 1993................ 7% P ¥ -
United Seates, 1980 . ................. $ [ ) $1 i




i

Years of schoolmy
o-y 58 912 1
Compositors and rypesetters
Canada, vose .. ... ... - 29 03 7
bpan,vos0.... 3 ) 28 2
United Kingdom, 1951....... . =i 0 ]
United States, 1960 ... ... | ' ) 10
Molders and coremakers
Camada, 191 ... ... ... ] 37 32 3
Jpan,igso. .o s 76 7 2
United Kingdom, 19s1... ... ' ] —
United Seates, 1900 ... 9 ¥ $2 3
Carpewters and joiners
Camada, 191 .. ... ... . 1 89 28 2
Japan,igg0 L L] No 12 '
United Kingdom, 1951 ... .. ... 5 19 —
United States, 1960 ... .. vi 4 47 s
ANNEX 1

AN INPUT-OUTPUT MODEL INCLUDING \KILI REQUIREMENT
It we asume a country wath three sectors and three types of skills (this examphe can be expanded canly 1o
i sectors and m skills) we may write:
X=Xy @zXz i ma3Xs Xip o an Ny wn Xy agX, - Ky - Siper - Sywg - Sgawy (v
Where X; s the production of indusery 1,
X1 p is the fmal demand for the product of industry 1,
Si1 1 the number of people i occupation | emploved i ndustry o,
r i the rate of retuen per umit of capital, for all secrors,
Ky s the amount of capital in industry 1,
wy  is the wage paid for kill 1, and
412 i the mﬁd\lﬂry coetheient.

Regrouping (1) we have
Xi(on + az) - maXy maXe - Xip 1K) (S0 - Snwg - Sgywy) (3)
Dividing and muleiplying certain terms by L, the number of people employed in indwstry 1, we have
Xi/Lr(om+ em)Ly - m3Xs+ emaXy s Xy p 1K) Li(Sumwi/Ly + SuwaLy « Syywe/Ly) £))

where X)/Ly=Py is the productivity of labout in industry 1, and s5q; - Sn/Ly - percentage of occupation 2 n
the labour force of industry 1; we now can write the whole system as follows :

Prlon 1 am)Ly }3Xs 413Xs - 1Ky Lyfsywy - sppws) Xip

1Pr(onr + a1) - 5wy - syywy - suwally a2Xs maXgirKy - X,

[Pa(az : #3g) i sygw) - 593 wq mewlls enXi epXsirKy X

[Po(ars t-ama) 1 51001 | sqawy + saawa)ly apyXy engX Ky - Xgp (@)
Abo

Lisn+ Lang  Lang - 3,

Lisgy i Lysas 1 Lorgg - 34

Lism t Lysgg s Lassg - 3
where 31, 33, 33 are number of available people with occupations 1, 3,
Assumptions 2 and 3 stated above, can now be introduced, namely, Py ia a fumction of the occupational composi-
tion of industry 1; K; is a function of the occupational composition of industry 1. We also assume that Xipn
afunction of Xj of a given parametcr, and occupauonal wage rates and nterindustry cocfficienes are Riven,

We therefore have n industry equations and w occupational equations, and total number of cquations is

n i m, and the total number of unknown variables s 2, (w L's and w X's) if m (the number of occupation) s
less than # (numbcr of industrics) we can troduce » - comstraings. One of ihese constraints could be the
maximization of X; + Xz « Xg= total production.
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W n e S et

Consultative Group Meetings on
Industrial Estates and Industrial Areas

CONSULTATIVE GROUP on industrial estates and indus-
A trial arcas for certain European and other countries in
the process of industrialization met in Geneva, Switzerland,
from 24 to 29 October 1966. A consultative group on the
same subject, for the Arab countries of the Middle East, met
in Beirut, Lebanon, from 31 October to s November
1966.1 These mectings were sponsored by the Centre for
Industrial Development? and the Bureau of Technical
Assistance Operations? of the United Nations Department
of Economic and Social Affairs, in co-operation with the
Economic Commission for Europe (for the Geneva meet-
ing) and the United Nations Economic and Social Office in
Beirut (for the Beirut meeting) respectively. The Geneva
meeting was attended by fifteen participants from ten
countrics, by staff members and consultants of the Centre
for Industrial Development and by representatives of the
Economic Commission for Europe, the International
Labour Organisation, the Food and Agriculture Organ-
1zation of the United Nations and the European Economic
Community. The Beirut meeting was attended by cleven
participants from six countries, by staff members and con-
sultants of the Centre for Industrial Devclopment and the

! These two mectings were the third and the tourth of the srics
of regional conferences on industrial estates sponsored by the United
Nations. The first seminar, covering Asia and the Far East and
orgamized in co-operation with the Economic € ommission for Asia
and the Far Eawt (ECAFE), was held in Madras, India, from 1 to 11
November 1961. The Report of the ECAFE seminar and large
excerpts of the discussion and information pers submitted to it
were published in United Nations, Industrial Ecates in Asia and the
Far East (Sales No.:62.11.B.s). A summary of the report was pub-
lished in the fifth issue of the Pulletin (Sales No.:62.11.B.1). The
second seminar, for Africa, organized in ¢ ration with the
Economic Commission for Africa (ECA), was heE in Addis Ababa,
Ethiopia, from 14 10 21 November 1964. The report of the ECA
semimar and some of the discussion and information papers were
published in United Nations, Indwsiriel Edates in Africa (Sales
No.:66.11. B.2). A summary of the report was published in the ninth
1ssue of the Bulletin (Sales No. 165.11.B.6). A seminar on small-scale
indusry—which inchuded a discussion of industrial estates and
ndustrial areas—in Latin America was held, in co-operation with
the Economic Cominission for Latin America, at Quito, Ecuador,
trom 28 November to 1 Octoter 1966, The report of the scminar
will be published by the United Nations in 1968,

? Now the United Nations Industrial Development Organization
UNIDO).

3 Now the Office of Technical Co-operation (OT().

United Nations Economic and Social Office in Beirut and
by representatives of the International Labour Organisa-
tion and the Food and Agriculture Organization of the
United Nations.

Both consultative groups discussed the tollowing sub-
Jects with special reference o pramotion of smallscale
mdustries: the role of industrial estates and industrial arcas
in development policies and programmies; planning of in-
dustrial estates and industrial areas; organization and man-
agement; services and facilities; financing of industrial
estates and industial arcas; and international and regional
co-operation in the development of industrial estates and
industrial areas.4

At both mectings a nuniber of common conchusions were
reached. As industrial estates arc promotional devices and
as - in_developing countries - private, institutional and
community organizations usually lack the mcans and ex-
perience to organize and finance industrial activitics, the
mitiative and responsibility for setting up the first industrial
estates should be taken by the Government or by a
government-supported agency. Iudustrial estates would be
cffective only it they integrated all or most measures of
promoting and assisting small-scale industries, and if, in
turn, industrial estate projects were incorporated in broader
development programmes. As only a small percentage of
industrial enterprises could be accommodated on industrial
estates and areas, one of the major functions of the latter was
to act as a catalyst on industrial and cconomic development
within a braad arca. Careful sclection of location was nee-
essary, in particular as regards the first industrial estate

1 At both meetings the discussion rehated not only to indusirial
estates for small-scale industrics, but also to industrial arcas for in-
dustries of all types and sizes and other industrial development
projects in which the provision of physical facilities and related
services were an cssential element. The following definitions were
accepted: The “industrial estate™ is a planned clustering of induetrial
cnterprises offering standard factory buildings, crected in advance of
demand, and a variety of services and facilities to the occupants; as a
ruk, the estate would serve principally to promote small-scale
industries. The “industrial arca” offers only improved sites as an
inducement to the establishment of industrics of all types and sizes.
The “industrial zome™ is a part of an urban or suburban centre
restricted to industrial use, on which no improvements are made.
Both estates and arcas should be located in industrial zones, and, if
necessary, sub-zoned for industrics of different types.

B1
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diich was expected to have an mportant demonstraton

‘Ct. ~ B

ach group ivasrtended that the repores and publica-
tons ot the Ceutre for Industrial Development be studied
by the competent nunistries and - other agencies of the
various countries, and noted that most of the countries had
not availed themselves of the assistance provided by the
United Nations under its various programmes, including
the recently  created programme ot Special  Industrial
Services, in the field of small industry development aud
industrial estates. The Governments should review their
needs for assistmice and tormulate requests tor technical
co=operation in consultation with the Resideut Representa-
tives of the United Nations Development Programme in
the respective countrics and, it required, with staff mem-
bers and advisers of the United Nations Industrial Develop-
ment Organization and United Nations regional com-
missions and offices.

¢

CONCLUSIONS AND RECOMMENDATIONS OF THE
GENEVA CONSULTATIVE GROUP

The role of industrial estates and industrial areas in development

licies and programmes, with special reference to promotion of°
4 /2 . !

small-scale industries

The group agreed that the primary objectives in estab-
lishing industrial estates and industrial arcas in developing
countries were the stimulation of entreprencurship and the
promotion of industrial development. Smallscale indus-
trics had an important role to play in any programme of
industrial development, especially in mobilizing latent
resources, cconomizing capital, meeting local demands,
making possible rapid increases in production and employ-
ment, and undertaking ccrtain operations as sub-contractors
of large-scale enterprises. In order to remedy  their
inherent handicaps and weaknesses, small=scale industrics
required special measures of assistance at all stages of
cstablishment and operation. The industrial estate, which
made possible the integration of all or most measures of
assistance, was one of thz most effective tools for the pro-
motion of small-scale industrics.

Industrial cstates were intended o promote small-scale
industries rather than handicraft and artisans’ undertakings.
The latter required different forms of assistance as regards
processes of production, design of products, marketing,
training and so on. A variation of the industrial cstate — the
workshop block with certain common service facilitics --
could be used for this purpose. In general, however, there
was little apportunity in the countries of the participants
for the establishment of such workshop blocks; common
service facilities could be provided independent of work-
shop blocks in localities with large concentrations of
artisans. As regards small jobbing enterprises and service
industrics, scattered locations were in general preferable to
concentration on common sites

Industrial arcas were devised mainly for attracting large-
scale and medium-sized industries. As a rule, these indus-
tries did not require standard factories and special measures
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of assistance, with the exception of foreign industries for
which the immediate availabiliey of a large tactory building
and the availability ot assistance in hiring aud training
labour, in making market studies, and in carrying out in-
corporation and other tormalitics, were sometimes an
appreciable inducement. Experience showed that the offer

of an improved site in an industrial arca was not in ieselt

a sufficient inducement for - establishing large-scale or
mediumssized industries  many  countries placed great
reliance on other incentives such as fiscal and customs co-
cessions, There was abundant evidence, however. of the
cttectiveness of global programmes, nicluding industrial
areas. A particularly usetul clement in such programmes
was the construction of factories by the sponsoring auth-
ority of an industrial arca and sometimes even the provision
of cquipment on a “turn-key"” basis for known occupants,
In certain regions the provision of additional inducements,
such as lower rents or sale prices for plots or standard
tactories, favourable credit terms and generous tax and
customs incentives, would be justified. The group fel,
however, that locations requiring extraordinary induce-
ments should be avoided.

The steering of industry towards less-developed regions
should be accompanied, and often preceded, by other
related, infra-structoral measures: training and retraining
programmes; development of related sectors —-agriculeure,
irrigation, transportation, tourism, etc.; and investment in
social - overheads.  Appropriate locations for industrial
estates and industrial arcas in less-developed regions should
be caretully sclected on the basis of economic and technical
criteria. Wherever possible, the features of the industrial
estate and the industrial arca should be combined. Especi-
ally in urban and suburban arcas, an industrial estate and an
ndustrial arca should be located on the same tract of land
within a properly planned industrial zone. Among other
benefits, this would facilitate the establishment of comple-
mentary rclationships among occupants, in particular of
sub-contracting between large and small industries. In
planning the expansion of existing citics and towns and the
establishment of new towns, induserial cstates, arcas and
zones could be effectively utilized to provide the necessary
industrial base for development and growth.

As regards the role of industrial estates and industrial
dreas in attracting foreign capital, technical know-how and
entreprencurship, the group observed that although the
paramount objective in establishing industrial estates and
arcas was not to ateract industry from abroad, experience
had indicated that the availability of suitable industrial
sites and often of pre-built or custom-buile factory accom-
modation was a useful contplement to fiscal and financial
incentives and other legislative measures for attracting
foreign capital. Industrial estates located near a port or air-
port would be suitable for export industries, for industries
processing resources hitherto cxported raw or semi-pro-
cessed, for industric . processing imported raw materials and
asscmbling imported components, for entrepdt activities,
and for many industries catering for the domestic market.
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In the developing, centrally planned cconomies of Egse
European couneries, small manufacturing represented o
sizable proportion of the total number of industrial enter-
prises and of total employment in manutacturing. In these
cconomics, small-scale industries were confroneed wieh
difficultics similar to those prevailing m market-oriented
cconomics and needed technical, managerial, ma rketing and
financial assistance. In some countries the grouping of small
enterprises, both in associations and;or on common sites,
was necessary to serengthen and assist them. In these
cconomics small-scale industries also plaved a role in the
decentralization of industry and in regional development.
Co~operative industrial estates might be particularly useful
if set up in conjunction with large industrial auxiliary
relationships and recommendations were made that these
possibilities be studied by the planning agencies of these
countrics,

Planning of industrial estates and industrial areas

The need was stressed for adequate pre-project planning
of industrial area and industrial estatc projects, taking into
account the cconomic, engineering and physical factors
involved. Surveys and feasibility studics should be under-
taken to determine the most suitable locations; the types of
industries to be promoted; the size of areas or estates; the
size, number and types of factories and other buildings; the
services and facilities to be provided; the costs of the
projects; and the sources of financing and the phasing of
development. A feasibility study should be based on an
orderly, systematic investigation of the resources and
markets of the arca and on an analysis of the comparative
advantages or disadvancages for each potential industry as
related to alternative sources of product supply. A seudy
should be carried out on the techno-cconomic aspects of
cach industry and recommendations should be made as to
which industries are feasible and desirable and to the types
of services, facilities and promotional measures  they
require. Such studies and surveys should be carried out on 2
continuing basis by cach country agency responsible for
industrial development or by a specialized agency set up
for this purpose. In view of the shortage of skilled personnel
in many developing countries, requests from Governments
for United Nations Technical Assistance in these fields
would be justificd.

Noting the problem of continuously increasing urban
land values and the scarcity of suitable land for location of
industries, the Group recommended that in order to avoid
land speculation, governmental or municipal authorities
should acquire sufficicnt land well in advance of the final
decision to set up industrial arcas or industrial estates,
Governmental authorities should consider using the system
of the industrial land bank, under which an industrial or
urban planning agency continuowsly acquires, reserves,
sub-divides, sells or leases land in various locations for
industrial use.

Non-specialized industrial estates for all types of small-
scale and light manufacturing industries were generally the

most suitable for promotion of industrial developiment.
There was limited scope tor - establishing  functional,
ancillary and other specialized estates. In establishing such
estates, particular aceention should be pad to the distribu-
tion of production functions among the occupanes, the
organization of marketing and the provision of common
service facilities. In general, industrial estates with single-
storeyed factory buildings were favoured. on account ot
lower Costs, greater convenience tor operation ad posst-
bilities of expansion. In planning car parking, transporta-
tion and housing facilitics, future needs should be taken ineo
account and estate plimning integrated with over-all urban
planning,

Advance factorics ready for inmmediaze occtipation were
considered a major attraction to national entreprenenrs as
well as foreign investors. Their construction should be
planned on the basis of the rate of annual demand, building
time needed, building costs and the purpose of the estate.
As tor the design of standard factories, no rules could be
established for arcas of factory umits, as these should be
chosen to match the types of industry to be accommaodated.
Whatever the initial area seleceed, provision should be
made for future expansion by at least 100 per cent. It was
agreed that standardization of components was highly
desirable because of reduced costs and possibilitics of pre-
fabrication. The group endorsed a number of planning
ratios relating to the proportion of roads to total arca,
employees per acre or hectare, power requirements for
factories of different sizes and so on.

Organization and management

While recognizing the pivotal role of the Government,
the group cautioned against a policy or programme that
would result in too great a dependence of industrial encer-
prises on government assistance which would be detri-
mental to self-supporting growth. At the same time, some
participants felt that their Governments should do more to
stimulate entreprencurship and assist small-scale industrics.
A cumbersome government apparatus, however, with a
multiplicity of departments or agencies responsible for
industrial-cstate  development should be avoided. The
group recommended the establishment of autonomous or
semi-autonomous agencics for industrial estate projects, the
association of representatives of entreprenenrs and occupants
in the management, and, eventually, the encouragement of
local and private initiative for undertaking such projects
It was stressed that industrial-estate and industrial-arca
development was much more than real-cstate development
and that complementary promotion measures and services
should be provided.

Admission policics should be governed by the prioritics
prescribed in national and regional plans. In the countries
of the participants, priority of admission gencrally was
given to employment-creating enterpriscs, cxport-oricneed
industries and industries tending to modernize and creating
large added-value by manufacture. Apart from the type of
industry, the type of entreprenenr to be admitted should be
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carctully seleceed. Admission policies in regard 1o toreign
mdustry should be liberal in countries promoting torcign
mvestment, but a policy of preterential incentives to
forcign enterprises vis-a-vis indigenous enterprises was not
tavoured. The dissemination of detailed information on the
tacilitics available on industrial estates and arcas should be
supplemented for small-scale industrics by “model schemes”
or “industry fact sheees” providing data on the techaical
and cconomic requirements of individual industrics. These
would help in ateracting national and forcign capital and
entreprencurship,

As regards sales and Jease policies. the best arrangement
would gencrally be to lease the factory buildings for a
period of up to five years, and to provide an option to the
occupant tor outrighe purchase or purchase on an instal-
ment payment basis. While initial subsidization of rent was
an ncentive to rapid occupancy, especially for small-scale
mdustries, such subsidization should not extend beyond 4
period of five vears, after which an cconomic rent should
be charged. The corporate character of the industrial
estate or arca should be maintained through provision in
the lease agreement for control by the industrial-cstate
authority over the use of the land and buildings and over
resale of the factory buildings. Control by the sponsoring
authority should normally extend only to the administra-
tion of the estate or arca and the mforcement of lease
agreements, and nat to the operation of individual enter-
prises. The degree of managerial control would necessarily
be greater in a specialized industrial estate than in a non-
specialized industrial cstate. Without ntertering with the
operations of individual enterprises, the industrial-cstatc
management could have a healthy mAuence on ensuring
co-operation between enterprises in the estate,

Services and. facilities

The industrial estate should serve as a focal point for the
promotion of industrialization and not merely provide
factory sites and buildings. The type and nature of services
and facilitics to be provided would depend an the objec-
tives, the location and the composition of the estate and on
the complementary programmies of other public or private
agencies. Industrial-cstate managements, like enlightened
managements of large enterprises, should cc-ordinate and
ensure the availability of amenities such as catering facili-
tics, fire and police protection, health and recreational
facilities, but need not neeessarily provide them themsclves,

The availability of trained workers was as important for
attracting  cntreprencurship, including foreign enterprise,
as tor achicving high productivity and good quality of
products. Close co-operation of the estate management
with trade schools, vocational training centres, polytechnics
and other institutions was recommended to facilitate the
availability of training facilitics. Occasionally  traininy
facilities in specialized ficlds of productivity and manage-
ment should be organized by the industrial-cstate manage-
ment itself with the co-aperation of the occupants and the
neighbouring training institutions.
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Advisory services. mcluding guidance and assistance to
the entreprencurs and provision of information, were the
most important promotional facilities of an industrial
estate. While full development of these facilities was
possible only on the large estates, some services could be
provided on sl estates by the estate manager and by
visiting teams of extension workers. The group fele that
most developing countries were in need of permanent,
government-sponsored exeension service institutions, Ad-
visory centres set up on industrial estates should assist not
only the occupants of the estates, but also industrics located
chsewhere,

Regarding common  service facilities  on industrial
estates, it was noted chae the bigger the estate, the more
cconomic would be the provision of such services. While
certain services, such as ﬁrc-ﬁghting and refuse dispasal,
were essential in every estate, certain other services, such as
common werkshops and canteens, would depend upan the
size of the estate, its tocation, the type of industries, the
availability of outside services and other faceors, Only those
services tor which there was sufficient demand, and which
were not available on a commercial basis, should be
provided by the industrial-estate authority. On most
dustrial estates for small-scale industrics, a tool room with
heat-treatment equipment, drawing and design office, and a
testing laboratory preferably associated with the issuc of
standards and quality certification marking would be uscful
common service facilities. The industrial estate would
frequently be a good location for a training centre which
was part of a national or regional scheme; training could
readily be supplemented by aperatianal experience and the
estate cnvironment would be suitable. But the training
service would not be confined to the estate. Other services
might include a showroom for exhibiting the products of
the enterprises, legal advice, insurance, accounting and
auditing service. Commercial banks or public industrial
banks could be offered spacc in large industrial estates. The
provision of too many services free of cost, however,
would be detrimental to the growth of self-rchiant enter-
prises. While promotional and educational services should
be provided free of charge, services which directly bene-
fited an industrial enterprise should be charged at cost.

Financing of industrial estates and industrial areas

Because of the heavy investment and operational costs
and of the promotional nature of industrial estates for small-
scale industrics, it was unlikely that private and institutional
saurces of financing would be available for thejr establish-
ment. Financing would generally be provided by public or
governmentsupported institutians. After the successful
establishment of the firse demonstration industrial estates
by the central Government or by a public agency financed
by the central Government, associations or co-operatives of
entrepreneurs and chambers of commerce and industry
should be encourag.d and assisted to establish industrial
estates, in co-operat.on with municipalities, local govern-
ments and urban planning authorities. Financing could be
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undertaken through private and institutional organization,
the issue of mumapal revenae bonds, loans from Msurace
tunds, and so on. all of which could be provided under
government or central bank  guarantees. Fmancmg of
machinery and cqupment and of working capital shonld
be provided by institueional channels commercial and
development banks  and not directly by the Governm.nt
or the industrial-estate authoriey.

The group noted that exeernal fimancg from mter-
nattonal inseieations and from bilateral programmes had
been available for some industrial estate projects. It recom-
mended chae the technical assistance work of the United
Natons Industrial Development Organization (UNIDOQ)
and the  United Nations Development Programme
(UNDP) in the ficld of industrial estates be co~ordmared
with the work of international tmancing agencics.,

CONCLUSIONS AND RECOMMENDATIONS OF TH.
Brarut CONSULTATIVE GROUP

The role of indusivial estares and industrial areas in dcl'v/opmml
policies and progranmes, with special reference 1o promotion of
small-scale industries
The group observed that in the developing countries

industrial estates and industrial arcas were ncreasingly used,
m conjunction with other mcasures, to attract industry and
to regulate its location. ndustrial estates had proved to be
an cffective instrument for stimulating local entreprenen-
ship: they facilitated the cstablishment of new small-scalc
mdustries and could induce the modernization, expansion
and diversification of existing oncs. Industrial arcas con-
tributed to attracting large-scale and mediumesized indus-
trics. both national and foreign. Besides helping in plan-
ning and regulating the growth of urban areas, industrial
estates and arcas could aiso be a uscful component of urban
renewal programmes. One of their most important roles
was to contribute to industrial decentralization program-
mes by stcering industries away from congested urban
centres towards relatively less-developed regions. Industrial
areas and estates were cffective in promoting interindustry
relations, in  particular by cencouraging subcontracting
between large and small industries. They could usefully be
linked to projects for the creation or expansion of ports and
airports. Thus, industrial cstates and industrial arcas were
flexible instruments which could be adapted to serve
different industrialization policics and to mect a varicty of
local conditions and needs.

The group cautioned that the provision of physical
facilities on industrial estates improved sites, standard
factorics, common service workshops —important as it was,
did not offer a complete solution to the problem of de-
velopment of small-scale industry. Entrepreneurs should be
provided with carefully prepared industrial feasibility
studies and should be assisted in all formalitics leading to
the establishment of their enterpriscs. Financing on liberal
terms should be available to supplement the resources of
the small entreprenewr. Once established, the enterpriscs

should be provided with assistance m solving their ech-
meal, managerial and marketing problems, and witl ju-
tormation on industrial labour Liws, fiscal benetits and
ublig.‘ltinn.\. and so ou. The orgmnzaton, ﬁn;mcing and
mamagement ot the estaee aself. the meenuve legislation,
the organization of labour and matkgement traming, and
the orgamizaiion and financing of extemsion services shonld
be part of a broader progranne of development, which
could be drawn up and implemented ouly by the Govern-
ment. Similarly, wdustrial-arca projects were effective in
anracting large-scale and medinm-wzed industrics only sf
thev offered w addition o improved sites a variety of
complementary measures and facilities, .

In localities where there were prospects tor the establish-
ment of industries of all types .and sizes, both an adustrial
arca and an industrial estate should be focated, if possible,
on the same eract of land so as o achieve cconomies aud to
tacilitate interfirm relations. Flexible land-use policies
should be adopted on industrial ostates, smiadl industries
being offered cither standard tactories, mproved sites or,
when necessary, custom-built faceorics,

The group felt that industrial development was of such
mmportance to the cconomies of countries of the Middie
East region that it required a greater ivolvement of the
Govermments concerned in particular in projects for the
establishment of industrial estates and areas,

Plamning of industrial estates and industrial ureas

The group stressed the 1mportance of undertaking mdus-
trial fcasibility studics befose plamning the establishment of
an industrial arca or an industrial estate. This was necessary
for determining the location, type and size of arcas and
estates, the infrastructure facilities required and the phas-
ing of development. In the case of industrial estates for
small-scale industries, such studies were essential for plan-
ning the number, type and size of standard factory build-
ings and of common service facilitics.

In most countries of the region, over-all plans had been
drawn up of industrial development allocating resources a
the national level, but there was a need for detailed techno.
cconomic studies to be undertaken at the sectoral and plant
levels. Many types of small-scalc industrics could be sct up
on the basis of standard studics, sometimes called “industry
fact sheets” or “model schemes”. Such studics could be
carried out by industrial development institutions and
development banks. Adequate training programmes should
be established to meet the shortage of personnel capable of
conducting feasibility studics.

In the Middle East region the objective of industrial
development had a higher priority than that of decon-
gestion of urban arcas and regional development. Industrial
estate and arca projects should be integrated with other
development  programmes  related 1o power  stations,
irrigation schemes, new  agricultural seetlements, large
industrial complexes and so on. Medium or small towns
having market centres would be good prospects  for
industrial vstate and arca cstablishments provided that
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other industrial feasibilitios were met and that local govern-
ment and local leaders offered their active support.

As tor the types of industrial estates, there was lieele
opportunity at this stage of the region’s industrialization
for the establishment of spectalized industrial estates:
ustates for all types of small-scale and light industries would
be the most suitable. Ty view of the importance of the
artisan sector i n1ost countries of the region, consideration
might be given to the establishmene of workshop blocks

with a tew common facilities in areas of concentration of

certain trades,

Organization, nanagement undﬁnmu'iuq

The group observed chat governmental agencies res-
ponsible for arcas and estates should, on the oue hand. enjoy
a large degree of autonomy to ensure operational Hexi-
bility and businesslike management and, on the other hand,
be subject to poliey control of goverinnent departments.
Admission policies to industrial arcas and industrial estates
should be scleetive. High priority should be given to new
industrial establishnients that have potential for develop-
ment, in particular to export-oricuted or import-substitut-
ing industrics. Modernization of cquipment or expansion
or diversitication of production might be a condition for
the relocation of existing industries. Factory buildings in
industrial estates and arcas should not be sold without the
agreement of the estate authority in order to avoid their
being used for non-manufacturing purposes. As most of
the prospective eutreprenenrs were likely to have limited
fancial resources, it would be advisable to lease buildings
for a fixed period at the termination of which the occu-
pants should have the option o purchase them cither out-
right or on casy hire-purchase terms, Rene subsidizacion for
a limited period and on a progressively diminishing scae
was considered to be a desirable inducement to entre-
prencurship and occupancy.

Some facilitics on industrial estates and arcas, such as
power, water, gas and communications were essential to
the existence of the occupants; other services like canteen,
dispensary, police and fire protection were necessary for
their welfare, safety and efficiency. Services and facilities
necessary for improving the productivity of units and
reducing their production costs included: () advisory
services, ¢.g., training facilities, cconomic and techiro.
logical extension services, rescarch, technical information;
() fmancial services, ¢.g., credit facilitics, financial and cost
accounting, insurance service; (o) technical services, c.g.,
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tool room, testing laboratories, tool and cquipwient lease
shops, maintenance workshops. Only those facilities should
be provided which could not be set up by individual
mitiative or the joint cBores of the tenanes. These facilities
should be available to occupants as well as e eneerprises
located outside the estate or arca, The mimuNI services to
be provided trom the very begiuning would usually include
testing and guality certitication, wol roons, maintcnance
shop and a good technical library service, While extension
and advisory services should be provided free of cost to
sniall-seale industrics, common faciliey services of dircct
benetie to enterprises should be either charged at cost or
subsidized (in che carly stages). Close co-operation and
collaboration with ocher agencies should be established for
the setting up of training programmes and close working
relations should be maintained between che agency provid-
mg extension services and financial and industrial rescarch
misticutions. - Alchough inicially the ceneral Government
would have to finance the largest part of the capital ex-
penditure of the estates, the co=operation of local bodies and
public utility companies should be enlisted wherever
possible,

Regional co-operation in the development of industrial estates

and industrial arcas

The group supported the recommendation of the Kuwait
Conference on Industrial Developmentd that a Centre for
Industrial Development for the Arab States be created.
This Centre should include among its functions the provis-
1on of rescarch, advisory and training scrvices related to the
promotion of small-scale industrics. The importance of
such a Centre justified the assistance of the United Nations
Development Programme (Special Fund Scctor). Unil
such time as a Centre began operations, there would be a
great need in the region for intensifying industrial feasibility
studics, for conducting rescarch on small-scalc industries as
a factor of economtic growth, and for promoting norms
and standards regarding the establishment of industrial
ostates and arcas. Through rescarch and operational
activitics the United Natiens and, in particular, the United
Nations Economic and Social Office in Beirut should
collaborate with the Governments concerned in the de-
velopment of industrial estates and industrial arcas.

3 Report of the Symposium on Industrial Devclopment in Arab

Countries, Recommendation No. 59, 60, United Nations Industrial
Development Orgaunization, Document No.lD/CONF.l/R.R.4.




UNIDO Ad Hoc Meeting of Experts on

the Role of Advanced Skills and
Technologies in Industrial Development

ANAd Hoc Mceting of Experts on the Role of Advanced

Skills and Technologies in Industrial Development
was held at United Nations Headquarters in New York
from 22 to 29 May 1967. The Mecting was organized by
the Industrial Programming Section, Policies and Program-
ming Division of the United Nations Industrial Develop-
ment Organization (UNIDO), as onc in a series of projects
dealing with techniques of industrial planning and program-
ming under the United Nations work programme on
industrialization,!

The mecting was ateended by the following international
¢Xperts, participating in their individual capacity:

L. B. Cohen, Department of Industrial Engincering,

Columbia University (United States);

George Cukor, Institute of Economics (Hungary);

Kazimierz Laski, Central School of Planning and Stat-

istics (Poland):

Jiri Nekola, Institute for Scienee Planning (Czccho-

slovakia);
L. Riha, Institute for Science Planning (Czechoslovakia);
Carl Riskin, East Asian Institute, Columbia Univensity
(United States);

A. K. Sen, Delh School of Economics (India);

Karl Shell, Massachusetts Instituee  of Technology
(United States);

Zygmunt Slawinski, ECLA

John Vaizey, Brunel University (United Kingdom);

Alexander Woroniak, Catholic University of America

(United States);

Manuel Zymelman, Harvard University (United States).
Representatives and observers from the United Nations and
other international bodics also participated in the meeting,
Prof. A. K. Sen served as chairman. Rapporteurs were
appointed for the main items under discussion. The report

! This programme of work was recommended by the Conimiceee
for Industrial Development at its Sixth Session and approved by the
Economic and Social Council (Official Records of the Economic and
Social Council, Forty-first Session, Supplewent No. 6, E/4203, E'C. g/
150, United Nations, New York, 1966),

was adopted at the final meeting on 29 May 1967 and will
be published as a United Nations publication,

The experts held twelve mectings; cleven discussion
papers were distributed.? Discussion was directed to the
following subject arcas: (4) technology and skills: (h)
choice of technology; (¢) mdustrial manpower planning;;
and (d) policics for the adoption of advanced technologics.,
Some of the important conclusions and recommendations
reached at the meeting are given below,

TECHNOLOGY AND SKiLLS

The gencral question of the skill requirements of differ-
ent levels of occupations aud of various induserial sectors in
the developing countrics was explored in considerable
depth. It was gencrally agreed that efforts must be made to
provide developing countries with relevant mformation on
this area in order to promote eftective planning,

The group fele that continued study would be needed to
assess, as it was not yet clear, whether the range of ocenpa-
tions and skills in advanced countries was appropriate to a
developing country. In many countrics, skilled manpower
of the highest level was used wastefully because of the lack
of middle-level skills. There was urgent need for expanded
research into the specific needs of middle-level manpower
and for investigation of the appropriate relationship be-
tween the provision of skills at differcut levels,

While the investigation of the appropriate scquence of
investment decisions in the capital field was a fundamiental
part of development planning, problems of sequence which
arosc in the provision of high-level manpower  were
equally important. The development of skills far in advance
of the development of the relevant industries had kd to
widespread emigration of highly qualified manpower from
developing countries to the advanced comntries. Uniless this

2 A list of papers is given in the annex at the end of this reporl. A
voluine containing sonie of the apers will be published in 1968 as 4
United Nations publication: The Role of Advanced Skills and T'ech-
nologies in Industrial Development (Industrial Planning and Program-
ming Series No., 3).
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mvestment inhuman capital could be utilized through
sinultancous development of the related industries, there
would be a gross waste of cconomic and human resources.

Taking these considerations into account, the group
recomnmended chat UNIDO undertake the follo wing tasks:

(4) To determine the minimum cducational and training
requirements essential to industrial occupations in the de-
veloping countries. To this end, the use of Jjob cvaluation
data as a source of skill requirements should be subjected to
investigation and testing ;

(h) To compile occupational pratiles of establishmenes in
similar industries i differene countrics, with a view to
ascertaining the relationship beeween che occupational mix
and productivity ;

() To conduct studies on the impact of international and
forcign corporations on the manpower structure and the
skill development in the less-developed countries;

(d) To investigate the possibility of detcrinining skill re-
quirements on the basis of specific industrial processes by
industrial scctors, and requirements of skill, education and
other factors affecting managerial and semi-managerial
(c.g., foremen) manpower.

CHOICE OF TECHNOLOGY

Noting that in its most general sense the choice of tech-
niques reflected the ability of the economy, given final out-
put. to vary both the compuosition of final output and the
processes of production, the participants were of the opinion
that the choice of the techniques of production was one of
the most important decisions which the developing
cconomies had to make.

It was recommended that UNIDO undertake rescarch in
a selected number of developing countries to deterimine ta
what extent substitutions could be made among processes
and final outputs in the various cconomies, Mecthods
should be developed to estimate the tuture pattern of
factor proportions; the conparative advantages of various
systems could then be weighed so as to facilitate the choice
of the most appropriate technique.

The group noted that efforts ta find techniques conson-
ant with the factor availabilitics in developing countrics
have sometimes led to che promotion of incfficient tech-
niques. Cautian should thercfore be excrcised in the asesss-
ment of such factors. Morcover, in industries whete a
choice of techuologies exists, UNIDO should support
cfforts to determine which technical varianes are most suit-
able to the conditions under which they ar¢ to be adopted.
In the process of designing plants for developing countries,
scparate analysis should be made of the technologies
relating to the core productive processes and ot those of
ancillary operations where the scope for factor substitution
may be greater,

Taking into consideration the limited market of develop-
ing countrics, it was tele that due account should be taken
of cconomies of scale: in instances where these are signifi-
cant, a higher degree of concentration might be preferable
in the interest of efficiency. I was recognized that increased
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concentration of industry has often involved important
economic abuses; appropriate policies should be developed
to avoid such abuses. UNIDO should carry out rescarch on
the importance of cconomies of scale in various industries
and make the results available to the developing countries.

In choosing techniques of production, the group tele that
it was important to know how various techniques contri-
bute 10 the spread of skills and attitudes conducive to
cconomic growth. It recommended therefore that research
be undertaken an the relationship between the choice of
techniques and on-the-job skill formation and develo
ment. To obviate bottle-necks and to increase the develop-
mene and application of skills and atitudes, it would be
necessary to explore existing opportunities for the simul-
tancaus use of alternative technical varianes.

The Governments of the developing countries should be
advised on appropriate fiscal policies with a view to en-
couraging the most desirable choice of techniques without
losing sight of the fact that saving tor capital formation s a
desirable element of total output. UNIDO should assist in
the technical evaluation of particular projects in developing
countries and should continuc its efforts to provide training
in project planning and project evaluation for personnel in
the developing countries.

MANPOWER PLANNING

The participants observed that while 2 great deal of work
has been done in a number of countries and by several inter-
national agencies on the forecasting of manpower and
educational requirements for economic development, there
has been some exaggeration of the need tor formal educa-
tion in industry, and of the resources which should be
devoted to developing high-level inan power. While general
education was necessary as a base for skill development,
many skills could be acquired only through on-the-job
training and practical experience.

It was felt that UNIDO should engage in research in
several fields, taking into consideration wherever possible
the problems of skill formation in a regional context.

The group of experts concluded its discussion of man-
power planning by making the tollowing recommenda-
Hnons:

(a) Industrial manporwer training

(i) UNIDO should study the relationships between
general education, on-the-job training, skills and
productivity. Existing plans have tended o
emphasize formal education and to place litcle or
ne emphasis on on-the-job training.

(i) UNIDO should undertake to revise the existing
methodologies and, when necessary, to develop
proper criteria, processes and techniques for fore-
casting, planning and programming industrial
manpower  These improved methodologies and
criteria sho'ild chen be made available to the man-

power, experts and advisers of the developing
countries.
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(1) UNIDO should undertake, on an international
basis, a review of the training patterns for differ-
ent occupations and skills, with a view to sclecting
those most appropriate for the respective develop-
Ing countries.

(b) Operational activities

(i) UNIDO should collate, screen and evaliate avail-
able data to facilitate the preparation of man-
power forecasts, plans and programmes with
special emphasis on highly skilled and skilled
industrial manpower.

(W) Manpower plamning and programming experts
should be included in the industrial development
missions organized and supported by UNIDO.

(1)) UNIDO should prepare a roster of experts and
inform the developing countries of the possibilicy
of receiving advisory services in the ficld of in-
dustrial manpower planning and programming.

(iv) Ad hoc working groups of international experts
should be created by UNIDO to study the specitic
problems listed above.

(c) Topics to be pt forward by UNIDO for consideration of

the Governments of developing cowmtries

(i) The development of industrial manpower plans
and programmes dealing scparately with short,
medium and long-term programming aspects,

(i1} Increased international co-operation among de-
veloping countries in the ficld of manpower
planning and ptogramming,

(i) International action for the creation of 2 detailed
classification of skills based on the International
Standard Classification of Occupations and, if
necessary, its revision and modernization and for
the facilitation of planning and international com-
parison of data.

REsEARCH AND DEVELOPMENT PLANNING

The expert group recognized that the adoption of

advanced technologies in the manufacturing industries of
developing countries posed a demand for rescarch and
development activitics and skilks. As at least in the initial
stages rescarch and development activities in the developing
countries will be mainly oriented towards similar object-
tives, the following should be taken into consideration in
the preparation of a research and development activities
plan:

(a) Definition of the future orientation of research in
relation to the expected pattern of industrial production
development;

() Training of scientific workers:

(¢) Setting of pre-conditions for the adapeation of the
results of world science and technology to the conditions of
the developing countries;

(4) Helping in particular cases to stare up production in
newly built planes and helping to erain specialists for thesc

plants;

.

() Comcentrating the orgmal rescarch offore on the
problems which arise fromt the specitic conditions of the
respective countries, as it was fel thar che solutions to these
problems were not sutficiently covered by international
science.

In the ficld of rescarch and development, a sienitic
programme should be evaluated in terms of jes dentand tor
high- and middlc-level manpower, and in terms of the
allocation of funds. An assessment shonld be made eo
determine the amount of funds necessary to cover the coses
of local research and development and the coses of acquir-
ing scientific results, infornation and discoveries trom
abroad.

As there may be substantial costs involyed m the estab-
lishment of new insticutes, the purchase of special devices
(... electronic computers, pilot planes and other experi-
mental installations, laboratorics) and other investments to
ensure rescarch and development, it was recommended
that international co-operation  should  be  developed
through the establishment of common rescarch msticutes,
common rescarch teams, and other forms of bilateral and
multilaseral collaboration between developing countries,
including joint capital investment in induserial ventures,
and common licences and patent policics.

Pouicies FOR THE ADOPTION OFf ADVANCED TECHNOLOGIES

The group noted that owing to the existing educations]
structuee and the limited availabilicy of capital in the devel-
oping countries there was a great dependency on imported
technology. Given the present magnitude of the rate of
technological innovation in developed countries it could
not be expected that this dependency would diminish in the
foresceable future. This conclusion is based in part on the
observation that the development of an efficient manu-
facturing sector in developing countries requires  the
adoption of advanced technologies for the domestic and
external markets. In practice, such technologies can be
secured only from the highly industrialized countries which
have developed these technologics in accordance with their
own factor endowments and market scale. The process
of the transfer of technology to developing countries
should be viewed, however, in the light of che following
limications:

() Information on existing technologies is not readily
available.

(8 The developing countries are generally lacking in
experience in selecting and adapting available alternative
technologies.

(c) Resources for research and development are limited,
with the consequent under-utilization of high-level man-
power.

(4) The developing countries are dependent on imported
technology, which in turn creates dependency on impores
of producer goods and technical services, resulting in
rigiditics in the external sector and contributiag to the
nappropriate utilization of human resources, especially
engineers and scientists.
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(¢) In most developing coumtrics the market is hmited so
that in a given industry there may be only one or a few
cficient planes using modern advanced technologies.

The expert group made the following recommenda-
tions :

() In order to reduce the burden of imported technology
on the individual developing countrics, natior:al and
regional centres should be st up to conduct both basic and
applied rescarch. These centres should undertake the design
and engineering aspects of specific industrial projects.

(h) As international private industrial investment plays
an importane role in providing advanced technology to

developing comntries, more information should be made
available on the advantages of particular arrangements
between donor and rectpsent industrial enterprises.

() Specified sums for research and development should
be allocated by international financial mstitntions within
their commitments for industrial projects.

(d) Developing countries shoukd give serious comsidera-
ton to the possibility of cfficiently producing their own
producer goods. UNIDO should render technical assistance
m this fickd and carry ow the necessary  supporting
rescarch.
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Expert Advisory Group Meeting on
Industrial Investment Promotion

Uunn UNIDO sronsonsuir the Expert Advisory
Group Mecting on Industrial Investment Promotion
was held at United Nations Headquarters in New York on
26-27 Junc 1967. Participating in the meeting were repre-
sentatives of investment promotion agencies established by
developing countries in the United States, and officiak
from United States banks active in international invest-
ment, from United States governmental agencies engaged
in investment promotion and from other interested organ-
intiom.'l‘l\eChairmanofthcmccthgwaMr.H. w.
Singer, Dieector of the Policies and Programming Division
UNIDO. The purposes of the niceting were :

To provide an opportunity for an exchange of ideas and
expericnces regarding present industrial investment
promotion practices;

To examine more direct ways and methods of greatly
incressing the level of foreign investment in develop-
ing countries ;

To establish a basis of co-operation between private and
governmental agencices engaged in industrial invest-
ment promotion ;

To discum the present and future scope of UNIDO's
work in industrial invesement promotion,

The mecting’s programme was inaugurated by Mr. I. H.
Abdel-Rahman, the Exccutive Director of UNIDO. In his
opening addrew, Mr. Abdel-Rahman reviewed the pro-
cedures and requirements involved in successfully translat-
ing an industrial project into an industrial plant operation
and called atsention to the paramount requisites of choosing
theptojccthrdaiontodnom-cllecmyofdt
couuy.bkmmdthefmdmdnprt)jeammhl
nhmldbtcanfuﬂycomphcdhalliuupccu, underlined
the respomsibility of implementing '

even though UNIDO could not supply capital to develop-
ing nations, it could and would supply the means to
mount an intensive campaign to bring potential invest-
ments in developing nations to the favourable attention of
toreign industrialists and sources of finance. Finally, Mr.
Abdel-Rahman stressed ihe importance of working closely
with organizations and governmental agencies which are
active in industrial investment promotion so that a greater
and concentrated impact on this problem can be made.

The agenda for the meeting was drawn up with a view
to encouraging discussion on the most crucial aspects of the
investment promotion function from the initiation of the
Project to its implementation, including an evaluation of
the intenal facilities hecessary for rendering assistance at
the local level to the investor and the methods by which
UNIDO could supply guidance, technical assistance, and
training in order to establish such facilitics. The subject
material considered by the participants was as follows:

(4) Establishment of technical services for the identifica-
tion of high-priority industrial investment opportunitics;

(b) Evaluation of the cffectiveness of present industrial
nvestment promotion activities, including the role of
invesment promotion agencies in the developed countries;

(c) Establishment in the developing countries of an
adequate legal and administrative structore to assist private
forcign investment;

(4) Dissemination of information on the investment
climate and opportunitics in the developing countrics;

(¢) Establishment of investment promotion assistance
units to help developing countrics in the processing of
nvestment;

(f) Wentification of adequate sources of finance to ensure
financing for sound high priori projects.

mmal dmm tZvcr-all policies and tech-

niques employed by developing countries in their promo-
tion drive in the United States for attracting investments,
the need was stressed for more personal contracts with the
businew community and for closer relationships with the
major sources of financing,

One of the major obstacles to obtaining an increase in
industrial investment in developing countrics was the
scascity of soundly conceived and fully identified projects
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capable of attracting potential investors, Attention was also
drawn to the interrelation between governmental invest-
ment policies and the successful attraction of private
foreign resources. UNIDO was urged to devote its cfforts
to the whole programme of project implementation. This
programme would rclate not only to assistance in secking
out interested investors in the developed countries, but also
toguidance and technical aid regarding the establishment of
the local facilities necessary for the development of sound
projects and for the rendering of assistance to foreign
mvestors in getting their Project under way. In this con-
nexion UNIDO should undertake, upon request of the
developing countries, the training of investment promotion
staff for carrying out investment promotion programmes
at home and abroad.

One of the best ways to establish personal contact with
regard to an investment Project was through international
banking organizations with considerable experience in
finding prospective investors, often among their own
clients. The United States commercial banks, actively
engaged in international business, should be an important
medium for advancing this personal contact, and UNIDO
should avail itself of their facilities. These banking organ-
izations, through their contacts in and out of New York
City, could provide the various investment promotion
agencies with personal introductions to interested parties
in the United States and elsewhere. In this way projects
whose existence might otherwise never have been known
could be advanced with full data support for investment
consideration. Moreover, a number of governmental

organizations of the developed countries were abo engaged
in investment promotion. UNIDO should avail itselt of
these organizations for the benefie of the developing
comtrics and co-ordinate its over-all effores with those of
the organizations.

It was noted that UNIDO had already embarked on 4
programmne to bring to the attention of prospective United
States investors outside the New York arca information on
investment opportunitics in the developing comntries by
orgamzing, with the assistance of banking and govern-
mental organizations, a serics of meetings in- various parts
of the United States where representatives of the investment
promotion agencics of the developing countries could mect
with prospective investoss and have an opportunity to
explain first-hand the nature of project opportumitics in
their countrics. Such meetings would abso give the invest
ment promotion officers of the developing countries
exposure to large groups of prospective investors,

The expert group noted that existing work in the areg
of investment promotion had to be greatly expanded it the
developing countries were to reccive o grearer How of
investment so essential to their mdustrialization. It recog-
nized that further studies of investment promotion tech-
niques were desirable and urged that firther periodic meet-
ings be held. It recommended thar meanwhile UNIDO
should serve the developing countries in the tollowing
ways:

() Provide advice to the developing cenantries as to what
type of investment promotion agency tor industrial de-
velopment would be most effective, bearing in mind the
particular conditions of cach coutry. Snch agencies could
be focated in the home country and directed primarily to
domestic investors, or they could be located in capital-
exporting countries to serve Jocal mdustry and foreign
investors,

() Provide assistance in the establishment of new indus-
trial investment promotion agencics.

() Provide assistance to existing industrial investment
promotion agencies of the developing countrics with 4
view to strengthening them and to improving their
operation,

(d) Advisc developing countries or, more specitically,
their industrial investment promotion agencies on the
appropriate channels and procedures of reaching the proper
sources of financing in capitalexporting countrics for
specified industrial projects.

(¢) Establish contact between prospective investors in
capital-exporting countries and promoters of industrial
projects in developing countries who may be secking
foreign finance or know-how, or some other contribution
in kind.

(f) Assist those developing countries which cannot afford
the cost of operating investment promotion centres in
capital-exporting countries to bring industrial investment
opportunitics, supported by feasibility studies or pre-
feasibility cvaluations, to the attention of prospective
foreign investors.
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