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Votare 
Skill Requirements in Manufacturing 

Industries 
By MANUEL ZYMELMAN 

FOR almost all developing natiot'% industrialization implies 
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 
future, in most cases the statistics would be insufficient to 
compute an accurate trend. As a consequence economic 
plans are tot» frequently constructed with little 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 clearlv 
recognized by most developing nations and reflected in 
their preparation ot general economic plans to assist in their 
industrialization. While many of these plans take man- 
power into account, too few economic 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 general economic plan. The pro- 
jection ot future manpower requirements within the 
framework of a  general  economic plan   requires  that 
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projected industrial output be related to the maupowe: 
required to produce that level of output. 

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

Another alternative open to all developing nations, as 
well as to fully developed nations, is to use the quantitative- 
data from other nations as a guide. This approach was used 
by the planning and developing agencies of Puerto Rico in 
its "operation bootstrap". In Puerto Rico it was assumed 
that the major sectors of the econome, in 197s would 
approximate the productivity levels of" the United States 
in 1950, with the distribution of employment following a 
similar pattern. Perhaps data from other nations would 
have been more appropriate but as no reasonably compar- 
able statistics were available, there was no alternative. 
Despite the disparate levels of economic development 
between Puerto Rican and United States industries, the 
comparisons were used with considerable success. 

Although few experts in the field ot manpower and 
human resources development fail to recognize inter- 
national comparisons as a basic method of 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 footnoted with the caveat that the 
necessary data are not available. 

In this current report, preliminary statistics on man- 
power of selected countries at différent levels of .xonoimc 
development are presented. It is assumed that data tor 
countries at different  levels  of economic development 



represent different levels of technology, broadly defined to 
include such factors as establishment. For such an array of 
data, presented by industry or economic sector, a develop- 
ing nation can select a set of statistics as its target for some 
future level of development. The greater the number of 
countries included, the greater the likelihood that a develop- 
ing nation can find the set that most closely matches its 
purposed level of development. While it is possible to 
interpolate between sets of data, steps between relevant 
Nets should be kept as narrow as possible in order to 
minimize errors. 

This approach of manpower projections is based on the 
hypothesis that a given skill composition reflects a given 
>tate of technology (and hence productivity). A direct 
relationship betWi en value added per employed person in a 
given industry and the skill composition of the work force 
in the same industry is then to be expected. This hypothesis 
was tested by the use of statistics from various states of the 
United States. There are adequate 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 field. 

In summary, the basic underlying assumptions of this 
study are: (a) that planned rapid economic growth for any 
developing nation involves a rather sharp break with its 
historical past; (/>) that international comparison of occu- 
pational structures is a basic method of making manpower 
projections; and (r) that the link between manpower 
planning and the planning of production is the relationship 
between the skill comp isition of the labour force in a given 
industry and the productivity- of the industry. 

SKILLS AND PRODUCTIVITY 

The planning of an industrial sector requires considerable 
understanding of the way in which inputs are transformed 
to the desired outputs. In economic theory this transfor- 
mation is represented by a production function showing the 
<uitputs which can be obtained from various combinations 
if inputs, assuming a given state of knowledge. Most 

production functions in economic literature concentrate 
>:pon the combinations of capital and labour; hence the 
substitution of capital for labour and l'ire tvrsa. Little 
attuinoti is paid to the type of labour that must be com- 
bined with a given type of capital. Production functions 
deal with relative quantities rather than with qualities of 
factors. 

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 
increase in structural unemployment in highly developed 
economies and by the growing awareness of the invest- 
ment characteristic of education, and on the other hand by 
the inability of some developing economies because of a 
lack of skills, to achieve the desired levels of productivity, 
regardless of the amount of capital they employed. 

Solutions to the problems of unemployment and low 
productivity are hampered both by the failure of cconomic 

theory formally to incorporate labour as a homogeneous 
input, and by the paucity of research into the work force 
composition or different industries and its relationship to 
productivity.1 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 force needed for it. In 
other words, a certain level of technology (and hence, a 
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 force whose 
occupational composition is well defined. This assumption 
can be formalized as follows: The productivity of an 
industry is linked to a specific occupational distribution of 
its labour force. The production function in this case is of 
the type 

<>     H^-lu h L„) (,) 

where : ( ) is output: /.], L> L„ arc the number of 
workers in occupations 1,2 H; and Kis the amount 
and type of capital. 

We can rewrite (1) in the following way: 

OL      h{KiL,mLJ.2lL L„L)        (2) 
where /. is the total number of workers. Furthermore, if it 
is also assumed that K/L is a function of the occupational 
distribution of L. then it follows that: 

O L      /<,(/.,//., UlL LJL). (3) 
State data »if the United States were used to test this 

formulation. Industry occupational data came from the 
i960 United States Census of Population and the industry 
productivity data were derived from the i960 Annual 
Survey oj Manufacturers. The former provides the occu- 
pational composition of industries in each of the fifty- 
states; the latter, value added and number of employees by 
industry. State data were used becauft 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 accountants, engineers, scientists and technicians. In 
the manual worker category, operatives and craftsmen 
were distinguished; and in the craftsmen category, mech- 
anics, electricians, foremen, etc. The nineteen occupations 
or occupational groups used in the multiple correlation of 
state data arc: (1) accountants and auditors; (2) chemists and 
natural scientists; (3) engineers and architects; (4) technic- 
ians; (5) orhcr professionals; (6) managers, officials, pro- 
prietors; (7) clerical and kindred workers; (8) sales workers; 
(9) blacksmiths,  boiler  makers,  millwrights,  tinsmiths; 
(10) machinists; (11) electricians; (12) plumbers; (13) 
mechanics and repairmen; (14) foremen, n.r.c; (15) cabi- 
net makers and carpenters; (16) craftsmen, n.e.c; (17) tool 
and  die  makers;  (18)  operatives;   (19)   labourers.   The 

' We shall assume that productivity is the output per unit of a 
tactor of production Since we are dealing mainly with the input of 
labour, wc shall reter in the future to the productivity of labour 
simply .is productivity. 
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percentage of these nineteen occupations or groups in the 
work forces ot each industry in each state constituted the 
occupational composition of each industry by state.  A 

multiple correlation across states for each industry between 
value added per employee .md occupational composition 
gave the following coefficients of determinations: 

Talk i 

CORRELATION BETWEEN PRODUCTIVITY AND OCCUPATIONAL »ISTRUII I ION IN MIK IID 

INDUSTRIES IN THE UNHID Si ATES — H/KV 

Linear correlation l.ntv.ir ,oirel<ilie:i, log-tom 

Correlation Corfticieiit ('.ottel,:tiot, ('.ivfjuinii 
Itiduslry iiirtficirm of determininoti lOetfiaent ,<l iletermiiution 

Foods and beverages  o-SyX 076X 0775 o-6oi 
Textiles  0-687 0-472 0-S54 0-730 
Apparel and other fabricated textiles. 0-7X4 0-614 0^X29 o-6XX 
Printing and publishing  0-754 0-569 0-7X5 0-617 
Rubber and plasties  0-677 0-45« o-Xo7 0-651 
Chemicals  0-7X1; 0-623 0-940 o-xx, 
Fabricated metals  0-7«» 0-5X6 0X20 0-672 
Machinery, excluding electrical   o-Xo6 0-649 o-X2o 0-672 
Electrical machinery  0-741 0-54'> 0-694 0-4X2 

* All coefficients <>f correlation ate significant at the 5 per cent level. The coefficients of column (i) were obtained from .1 
linear correlation of the type y a \ a\X\ • ¡i-¡x-i t ... aiii.vni, where y is value added per employee, x\ the percentage of occii- 
pation 1 in the total work force, .va the percentage of occupation 2, and so on. The coefficients of column (i) were obtained 
from a linear correlation of the type log y   a    ai log a\ • ¡i-¡ log x<      • .iiçi log vpi, where y, \ 1, v> and so on, are 
the same as in the first equation. 

These correlations 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 each industry. Each industry 
seems to have its own pattern of occupational change as 

productivity changes, and we cannot generalize from one 

industry to another. Table 2 gives an idea of the direction 
in which the percentage distribution of selected occupations 

in the work force of each industry changes as the industry's 
productivity varies. This table shows substantial differences 
between industries. In textiles, for example, operatives 
trace   a   clear   trend.   As   productivity   increases,    the 

OCCUPATIONAL PATTERN V>. PRODUCTIVITY IN SELECTED INDUSTRIES IN THE UNITED SIALI S i960 

Note: A line from the lower left to the upper right-hand corner means that the proportion of this occupation m the total work force rues as product- 
ivity rises ; from the upper left to the lower right-hand comer, that the proportion of this occupation in the total work force falls as productivity rises. A solid 
line indicates a strong relationship; a dotted line, a weak relationship; an empty space, no relationship. 
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proportion ot operators in the total work torce decreases. In 
contrast, in printing, publishing and allied industries, the 
number ot operatives increases as productivity increases. In 
fabricated metals, the proportion of managers decreases as 
productivity increases but in textiles and in apparel, the 
opposite occurs. In a number of cases, there is neither a 
clear relationship between specific occupations and produc- 
tivity nor, in general, an indication that an increase m 
productivity is accompanied by a uniform change in the 
occupational composition of each industry. This analysis is 
confined, ot course, to a certain minimum productivity 
range- 

It is possible that the same relationships between produc- 
tivity and occupational mix are valid for productivities 
well below (or above) those of United States industries. As 
shown below, we have reason to believe that these relation- 
ships do change when considering broad ranges of produc- 
tivity.a However, the most important lesson to be learned 
from these data  is that a systematic relationship exists 
between occupational mix and productivity, but that each 
industry has its   inique pattern. The idea that the produc- 
tivity ot an industry is reflected in the occupational com- 
position ot its labour force 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 patterns.  However,  the difficulties in- 
volved in using international data are considerably greater 
than thine involved in using United States data. A major 
difficulty is the lack ot comparable systems for classifying 
and reporting occupations. 

1'rohlans of occupational classification    i:\taisiou of tin1 argu- 
ment to international data 

A minimum requirement of international occupational 
data is that it should permit interindustry and intercountrv 
comparisons of key occupations because these occupations 
represent skills crucial for development and are intimately 
linked to technt logical change. Occupational data thus 
have to be sufficiently detailed to show well-defined jobs; 
these jobs can then be grouped into classifications of 
closely related jobs having the same level of skill and re- 
quiring the same types and amounts of education and 
training. Furthermore, for purposes of international 
comparison, job groupings in different countries ought to 
include the same types of work. Such comparability how- 
ever, is more than a matter of job title; it also involves job 
content. 

-' When the difference between the states with the highest and the 
lowest productivity is snull, say io to }o per cent, there is little 
room to observe marked trends. 

;l One difficulty with .using state data, in contrast to using inter- 
national data, is that the occupational structure of an industry in a 
given state may come from establishments that specialize in tin- 
production of a few items. The product mixes of industry in each of 
several industrially diversified countries are probably more alike 
than they arc in each of several states in the United States. Special- 
ization in the products of a given industry is apt to be sharper 
among states than among nations. 

Population censuses are the source of most of the cur- 
rently available occupational data. To varying degrees all 
census data seem more concerned with reporting tradi- 
tional job titles, regardless of their significance to the 
economy, than with reporting jobs (especially new ones) 
essential for growth, or with determining whether the title 
Ms the content ot the job. For example, at least one major 
European country seems more interested in knowing the 
number of its barkeepers than in knowing the number of 
its technicians of various types. Different types of tech- 
nicians are frequently grouped under one all-inclusive 
label, irrespective of what they actually do. 

For the researcher, international occupational data 
present three interrelated problems, aside from the question 
ot accuracy, which we assume 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 groupings of data. Dissimilar groupings reflect 
in 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 Inter- 
national Standard Classification of Occupations (ISCO). ' Most 
countries use either 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 ot the three-digit unit group, "Fitter-Machinists, Tool- 
makers and Machine-Tool Setters", which in turn is a part 
of the two-digit minor group, "Toolmakers, Machinists, 
Plumbers, Welders, Platers and Related Workers".5 Any 
aggregation below the three-digit level is relatively useless 
it one is interested in precise occupational comparisons. 
Unfortunately, once the data have been combined in dis- 
similar ways it is impossible to make valid international 
comparisons unless «me could decompose the figures, a 
procedure precluded by the failure to set out occupational 
data in finer detail. 

Aggregation presents another problem as well. It con- 
ceals 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 offsetting trends. Work with United States 
occupational data by industries and states, for example, 
suggests that certain specific occupations such as account- 
ancy or mechanical engineering might be more important 
in distinguishing different sectors of an industry than a 
more inclusive group, such as one containing all profes- 
sionals. Moreover, it makes a great deal of difference to 
educational planning whether physical plant and facilities 
are to be provided for the education of accountants or 
engineers, and within group, whether electrical or indus- 
trial engineers are to be educated. The more advanced the 

'International Lab .ur Office, International Standard Classification 
of Occupations, Geneva, 195H. 

5 Ibid.. pages, lit-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 serious 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-economic categories 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 electrical domestic appli- 
ances in factory: performs basic tasks similar to those of 
Electrical Fitter. General . . . but works on electrical 
domestic  appliances,   such   as  electric   fans,   vacuum 
cleaners  and  irons,   of which special   knowledge  is 
required."6 

Is this an all-round craftsman, a skilled fitter-assembler or 
merely a semi-skilled assembler? The implication is that he 
docs all the tasks specified, but the likelihood 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 arc crucial 
to economic development. Skilled manual workers and 
first line supervisors too easily 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 essential to separate skilled production workers from 
semi-skilled machine tenders or process workers. Similarly, 
unskilled workers or learners 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 white-collar 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 

* Ibid., page 126. 

many job titles coincide with difference«. 111 the degree of 
work complexity or the amount of skill required. But even 
here there are disturbing lapses. Very often there is one all- 
inclusive category for office machine operators or for all 
sorts of specialized clerks, although the categorv may 
include a fairly broad range of skill levels. Sales clerks who 
may not be much more than package wrappers and nionev 
collectors are indiscriminately classed with sales men and 
women who have to persuade customers to buy expensive 
consumer durables. There may be good reasons for com- 
bining such disparate occupations, but ranking jobs bv skill 
level is certainly not one of them. 

Finally, no census tries to differentiate service jobs bv 
degree of complexity, except in a very rough, accidental 
fashion. Thus service workers are often subdivided into 
those working in households and those working elsewhere, 
the inference being that the former are at the bottom of the 
skill scale. ISCO has a fairly elaborate 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. First, skill differentiations are 
largely fortuitous, the result of conventional wavs of label- 
ling and grouping jobs rather than of any systematic effort 
to rank them by complexity. No census tries to do this, and 
the detect is not unique to ISCO. Second, even the rough 
skill differentiations discernible at the five-digit level have 
ambiguities. This feature also is not unique to ISCO. 

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 
tries 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 assumed, more or less, that the clerical 
worker and the service worker, except for drudges, need 
more formal schooling than the blue-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 without regard to the 
content of the jobs reported. Only job lontent can offer 
clues about the degree of complexity of the work and the 
degree of skill needed to perform it. For example, what is a 
cook? Is he a chef or an exalted counter assistant? What is a 
machinist- an all-round craftsman, a job setter or the 
operator of a specialized machine tool, possibly completely 
automatic? Questions of content arc especially important 
in comparisons of the occupational structures of industries 
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, even though the 
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Arab technicians in a repair shop at Dhahran, AI HUM, in Saudi 
Arabia 

A draughtsman at work in Rangoon, Burma 
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traditional titles continue to be med. Thus a low produc- 
tivity textile industry might have a high proportion or 
skilled weavers, while a high productivity textile industrv 
might have comparatively fewer weavers, most of whom 
are actually semi-skilled machine tenders. One could 
multiply such examples, with respect not onlv to manual- 
worker jobs but also to white-collar and service ones a-, 
well, as our earlier discussion suggests. 

The occupational code we developed tor our work rerlects 
many of the dilemmas noted above." We chose 1SCO as 
our frame of reference on the grounds that other groups 
were also likely to use it, or a modified version of it. We 
first tried to rearrange ISCO's five-digit occupations 
according to broad skill categories, such as skilled, semi- 
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 tor supervisors, or to report occupational infor- 
mation in sufficient detail, forced us to abandon our 
original effort. We then adopted a classification system 
based upon occupational titles as reported by individual 
censuses rather than upon skill requirements. It was difficult 
to find 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 system available for the purpose. 

Our original classification scheme also sought to dis- 
tinguish between blue-collar and service occupations that 
cut across industry lines (e.g.. truck driver) and those that 
are more or less specific 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 industries or, perhaps, the entire economy. 
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 classification and 
reporting of data. Some fundamental problems remain, 
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 complexity.8 

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

7 'Classification of Occupations by Skill Level", Bureau of 
Business and Economic Research, Northeastern University, 1064, 
unpublished, miltilith. 

" The Bureau of Employment Security of the United States 
Department of Labor has developed such a ranking system as a 
means of revising its Dictionary of Occupational Titles. The ranking 
method depends upon careful analysis of work content and worker 
functions, and in so tar as the complexity of the work is concerned 
it does not permit comparisons among different occupational 
families: for example, one cannot compare the relative complexity 
of a truck driver's job with that ufa typist. Moreover, the United 
States Bureau of trie Census does not use the ranking system tor its 
own occupational classification. 

which might better be- secured from special establishment 
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 underlies any systematic ranking of 
occupations by skill. There are further advantages of such 
a special survey or census. 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 industry would be helped considerably by such a 
simple matter as ensuring that all the data referred to the 
same sector and date. 

Problems of comparino productivities 

Another difficulty is that arising in the comparison of 
productivities. This problem is prominent in all economies 
and despite numerous attempts to solve it, progress has 
been slow; thus practical measures of comparison are few. 
Differences in exchange rates, taxation policies and sub- 
sidies, wages, product mix, markets, depreciation policies, 
etc. make the task of comparing productivities of industries 
in different countries almost insurmountable. There is, how 
ever, an inverse relationship between the difficulty of 
comparing productivities and the relative differences in 
"real productivity". In other words, when industries of 
different countries use similar technologies it is much more 
difficult 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 
facilitates the ranking of industries. Moreover, ranks can be 
based upon several criteria each of which can serve 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 measured 
in kWh are some of the alternatives. 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 (i960), Turkey (i960), the United Kingdom (1951), 
and the United States (i960). Also included are Puerto 
Rican data for i960. The productivity ranks and the 
occupational compositions of the different industries in 
each of these counties and in Puerto Rica are given in 
annex I. Four major occupational groups were used to 
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illustrate the point that there is a relationship between 

productivity and occupational structure. The number of 

occupations and countries is too small to be more than 

indicative. More conclusive evidence will have to wait 

until the collection of international data is completed 

The occupational data used are neither as refined nor a% 

detailed as could be desired. For the reasons mentioned m 

the section dealing with occupational classifications, it 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. Mmt blue-collar occupations 

reported by Puerto Rico, India and Japan are mixtures ot 

skill» (i.e., combinations of skilled and semi-skilled). The 

alternative to using a very detailed (e.g., 3-digit) classifica- 

tion that did not necessarily reflect skill levels (nor neces- 

sarily include all countries) was to list blue-collar occupa- 

tions in a single category. The same admixture of skills 

exists in other major occupational groups, excepting those 

ot the professional and technical. Furthermore, detailed 

data (e.g., a three-digit classification) are either 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 profesional 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 shortcomings, however, 

general tendencies can he seen between the »Kcupational 

groupings and productivity. 

In all industries, except printing and publishing, there is 

a direct relationship between professional and technical 

workers and productivity. As productivity increases, the 

proportion of professionals and technicians rises. The pro- 

portion of professionals, taken by itself, behaves i'i a 

similar way although somewhat less consistently. For 

example, in the textile industry there is no obvious relation- 

ship between the proportion of professionals and product- 

ivity. The proportion of technicians, however, is less con- 

stem than that of professionals. Almost every industry in 

the United Kingdom shows a higher proportion of 

technicians than «Mie would expect if there were a con- 

sistent trend for this occupational group. Perhaps 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 seems that in general as productivity rises, 

so does the proration of technicians. 

In contrast, the proportion of white-collar wiwkers in 

many industries seems to evidence no distinct pattern as 

productivity changes. A pattern does seem to emerge in the 

textile, fabricated metti, machinery, and rubber pnxlucts 

industries. However, this pattern is dim and appears only 

if Japan is excluded. Japan seems 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 %0ci.1l conditions. Within the white-collar 

group, managers, officials and proprietors (which exclude- 

foremen), also show no relationship to productivity Ir 

'.cems that the assertion that Mí increase of the proportion 

of managers results in an increase of productivity is un- 

founded, once a minimum proportion is established. Stati- 

data for the United States corroborate these findings fin 

the international sphere. Of course, we cannot coiicltul • 

that there is no connexion between the tfiuility of manage- 

ment and pnxluctivity. Further, the broad nature of the 

managerial classification may conceal a distinctive trend fot 

1 specific typ.- of manager such as plant managers ot 

company executives responsible for planning, but tìie dati 

available to us at the present tune do not reveal an\ 
obvious relationships. 

The proportions of the clerical and sales group also 

show little or no systematic change with regard to produc- 

tivity. 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 chemical 

industries, for example, have on the average higher pro- 

portions of white-collar workers than do apparel and other 

finished textile, textile or fabricated metal industries. 

Although insignificant in terms of their proportion of 

the tirtal 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 industries. In general industries in countries 

with predominantly low-productivity industries have a 

high proportion of service workers in comparison with the 

industries in high productivity countries. The intra-group 

relationship are extremely weak. Our finding corres- 

ponds with patterns observed in less developed countries, 

where one usually is surprised, when visiting local plants 

or administrative offices, to find so many functionaries 

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 social 

mores. 

The proportion t>f blue-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 shifts 

disappear witli aggregation. Only a very disaggregated 

occupational classification system can provide the means of 

discerning the occupational patterns related to productivity 

that are useful for manpower planning. 

EDUCATION AN» MANKIWER NEEDS 

The assertion that an industry's productivity depends on 

the composition of its labour force and that a detailed 

classification of occupations is needed for efficient man- 

power planning conflicts to a  certain  extent  with the 

ft? 



position of those who hold that the educational k-vil of a 
nation's population is a major determinant of productivity. 
It is not the educational level, but the «kills of a nation'* 
work force that seem to count most, .in«! the two art not 
necessarily synonymous.» A tr.ulitnm.il HKIC-X of the quali- 
fications needed for an occupation is the educational level 
of its practitioners, but this is b> no means the only stand- 
ard by which to judge occupational requirements. Econo- 
mists and educators, especially the latter, tend to stress 
formal education but not the other important ways by 
which people acquire skills.10 

A great deal of attention has been am) continues to be 
paid to the education of professional and technical workers. 
One possible reason is .hat the gestatio period for then- 
occupations is long (an engineer's education, 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 yet important skilled manual workers have 
until recently attracted much less attention from educators 
and economists, despite their numbers and their role in 
pioduction. It is therefore not surprising that there is little 
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 
is 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 experience. To complicate 
matters further, training may be substituted for schooling 
and vice versa, and skills appropriate to one occupation may 
be transferable in varying degrees to other occupations. 
Thus there arc 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 
effect that formal education automatically yields a higher 
level  of productivity,   while not particularly  useful in 
practical manpower planning,  may even have harmful 
results in countries that lack   the resources to educate 
formally large masses of people destined to become blue - 
collar workers. The fact that there arc countries with both 
high average levels of education and high levels of m- 

" It will be helpful to keep in mind that when we refer to occupa- 
tions we have in mind functions. We are not evaluating the general 
capacity or the alternative abilities of the individual who happens to 
hi performing a particular function. In other words, when we say 
that industry A requires a certain percentage of electricians to 
achieve a spcciticd level of productivity, we assume that workers 
assigned the tasks and duties associated with the job description of 
electrician are in tact reasonably competent electricians. In effect we 
classify a worker according to his duties. If a lawyer, for example is 
working as a foreman, we consider him a foreman and not a lawyer. 

10 There are probably many reasons for this predilection. First, 
'here is little concrete information ab»nit how people actually 
acquire specific skills of a nc n-profcssional nature. Second, it m :, be 
worth while noting that economists and educators, being themselves 
protessionals whose vocational preparation has been almost ex- 
clusively »ormai in nature and has rested upon an earlier period of 
unspeciahzed general education, tend apparently to generalize their 
own experiences and their knowledge of other professions to all 
tvpcs ot jobs. 
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dustnal productivity may reflect more than an occupational 
structure heavily weighted with occupations that require 
extensive knowledge ami broad abilities obtainable only 
after years of formal schooling. While such high average 
levels of education are made possible by high percepita real 
incomes, this amount of education may be more than what 
is needed solely to accomplish the work of the economy. 

The view that educational levels in some industrially 
advanced countries exceed occupational needs seem* to be 
supported by international comparison* of the years of 
schooling of workers in given lines of work. The table in 
annex II compares a few specific occupations taken from 
clerical, service and skilled worker categories in Canada, 
Japan, the United Kingdom and the United States. The 
year* of schooling are approximations, because <ach 
country eithet collects somewhat different information or 
groups it differently. For example, Canadian years of 
schooling are arranged in the following categories: 0-4, 
5-X. s)-i2 and 13 years or more. United States years of 
schooling are presented differently: 0-4, 5-7, 8, t>n, l2, 
I J- is, 16 and 17 years or more. On the other hand, the 
United Kingdom does not give years of schooling but the 
age at which formal education is completed. Age of 
completion must then be translated as best as possible into 
corresponding years of schooling.11 However, we could 
not take into consideration differences in quality of edu- 
cation. Moreover, the broad ycan-of-schooling distribu- 
tions obscure the number of persons who failed to complete 
elementary or secondary school. Nevertheless, if we 
assume that workers in the same occupations in different 
countries have even approximately the same capabilities, 
then the differences in years of schooling for the sani • 
occupations in different countries are so great that we 
cannot help but concludi- that educational levels in high 
pnxliictivity countries 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 
effectively the duties of an occupation, the different rates 
of substitution between formal education and other forms 
ot training are important considerations. Developing 
natkms, 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, »ee annex II). 

USE or INIIT-OUTPL r TECHNIQUES IN PLANNING MANPOWER 

REQUIREMENTS K)R DEVELOPMENT 

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

II This type of trai, latwn can be no more than an approximation, 
as n was in the case , f the United Kingdom data, despite the «K of 
the cxK-Ilem descriptions of educational structures in UNESCO's 
Herid Survey oj EéicMum—U, Paris, 195«. 



of its Ubmtr tora- allows the incorporation of occupa- 
tional data into general input-output models. General 
input-output models assume: (a) fixed capital-labour co- 
efficients; (h) ñxcd interindustry coefficients; (c) a unique 
technology tor every sector ; and {J) homogeneous labour. 
A* m the general model our model assumes that inter- 
industry coefficients are constant, but unlike the general 
model it also assumes that (a) the productivity of an 
industry is a function of its occupational composition, (h) 
the amount of capii.il employed is a function of the 
occupational composition, (<•) there are many technologies 
and hence nroductivities available to each sector, and (J) 
the occur mal composition of the population as a wiiole 
is known.1* 

What is the advantage of this model over the general 
input-output model' The input-output model implicitly 
assumes that the economy possesses iw has the ability to 
generate the skills needed for the implementation of the 
desired outputs (i.e., the development plan). If the skills 
needed tor the plan are not forthcoming, not i>nly is one- 
industry affected but the entire plan suffers. Ft* example, 
it the chemical industry has a specific employment and 
production goal, and there is a shortage of trained personnel 
like electricians, productivity may drop and the production 
tall short of the mark. This lost output in tum may affect 
production in industries supplied 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 sector 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 qualified manpower. The introduction 
of boundaries imposed by the availability of occupational 
skills makes possible a feasible solution for the plan or the 
I-O model. Moreover, each industry can have a variety 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 
wiU 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 mat, and with a 
scarcity of mechanical engineers relative to technicians. 
Now suppose that an increase in productivity in industry 
A depends to a large degree upon increasing the proportion 
of mechanical engineers in its work force and decreasing 
that of technicians. In other • vords, if we reduce the pro- 
portion of engineers and  increase tliat of technicians, 

11 in annex HI an exampie is presented for the simple case of three 
sectors and three skiMi to illustrate how the system of equations ot 
such an input-output model is developed. 

productivity in this industry will tall «ignificanrly. In 
contrast, suppose that in industry «an increase of produc- 
tivity depends more upon a higher proporti->n of technic- 
ians than upon a higher proportion of engineers. I 1ère a 
reduction in the relative numbers of engineers will not 
reduce productivity significantly. In this highlv simplified 
case it may be worth while to shift mechanical engineers 
from B to A The combined productivity of A and B mav 
rise as a result. 

In other cases, productivity in an industry, say .V. is 
unaffected by moderate changes in the proportion ot .. 
given occupation in the work force, but still requires i 
minimum proportion tor effective functioning (as seems 
to be true of managers in a number of industries). At the 
same time productivity in another industry, say /., may 
depend upon the proportion of its employees in this 
particular occupation. If the number ot 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. Extension ot 
tliis reasoning to incorporate a large number of industries 
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 productivities of different industries. 
The usefulness of such occupational matrices has been 
challenged on the grounds that the txcupational composi- 
tion of an industry comes from a mixture of technologies 
and products, and therefore cannot be used to determine 
the composition 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, if we want to build a single plant and 
if we know precisely the products to be produced and the 
technology to be used, the best way of determining the 
staffing pattern is to refer to engineering 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 each industry, because an industry 
does not contain only plants with identical ages or identical 
technologies. Further, the plan will have to take account 
somehow 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 exact 
future composition of the industry will be known in 
advance. Further, new plans alone cannot tell us the future 
composition of an industry. Industrial expansion is the net 
result or 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 plants (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 expansion in a free market environment, 
industrial managers will have to be allowed to determine 
the proper mix of products and techniques within the 
framework 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 
f»om existing plants, whether in the same country or m 
others, will lead to serious errors. Plant data are valuable 
only if the precise plant and product composition of the 
future 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 yielding offsetting, rather than reinforcing, 
errors. The use of industrial occupational structures to fore- 
cast the occupational needs of an economy contains the 
possibility of two types of errors   an error in occupational 
mix and an error in assessing the importance of a specific 
lndustry in the total economy. Unless all (or most) industry 
forecasts are biased in one direction, errors in them are 
likely to cancel out and thus help to prevent incorrect 
occupational forecasts for the over-all economy. Errors in 
forecasting   occupational   mixes  are   likely   to   produce 
similar cancelling effects. 

A feasibility test and the use of tables of industrial occupational 
structures 

The procedure of most development plans is to project 
production targets first and only afterwards to refer the 
results to a manpower expert for forecasts of the labour that 
will be needed. The usual purpose of a manpower projec- 
tion is to enable the authorities to plan the educational 
facilities that will be required to furnish the necessary skills. 
Sometimes plans are implemented even when manpower 
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 fundamental role than simply assisting to implement 
part of an already conceived plan. He can check the 
feasibility of a plan by determining whether the requisite 
occupational skills are or will be available to complement 
the proposed investments. Moreover, he can indicate 
alternative ways of using available manpower, and can 
formulate policies to prevent potential imbalances in the 
future demand and supply of skills. Tables of industrial 
occupational structures and their corresponding productiv- 
ities (see annex I) thus provide the manpower planner and 
the general planner with an ideal tool for testing the 
practicality of a development plan. 

This manpower feasibility test can be expressed in the 
following way : If productivity of industry / is a function 
of .v(j then 

-•v/¡'-    */ where X, is the available supply of occupation 
/   1 

/, v(; is the proportion of people with occupation / in the 
work force of industry /, and L¡ is total employment in 
industry /. 

Maximising employment and allocating labour 
There are also other important uses of tables of industrial 

occupational structures. They can help the allocation of 
investment with a view to maximizing employment. A 
rapid increase in productivity in one industry may displacr 

1 large amount of unskilled labour and at the same time put 
pressure on some scarce occupation. When the two types 
of labour cannot be mutually substituted, one way to 
provide employment for the displaced is to expand 
industries 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 
productivities of different industries may suggest which 
industries 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- 
niques it the only way to carry them out is by pirating 
irreplaceable key workers from other equally essential 
industries. 

improving manpower forecasts 

The occupational compositions of various industries 
offer fairly good clues as to the importance of different 
occupations in different industries and serve to identify 
occupations unique to one industry (or to a few) and cross- 
industry occupations (those used in many industries). A 
worker with a skill specific to one industry (like that of a 
tire vulcanizcr) 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 electricians) who work in one industry may be compen- 
sated by an crroi in the opposite dirección for another 
industry. Errors in forecasting the demand for jobs specific 
to an industry, on the other hand, can be more serious, 
because of the unlikelihood of similar offsets. Forecasts of 



occupations specific to an industry must therefore be more 

.«ccurate than forecasts of cross-industry occupations. In- 

dustrial occupational structures thus offer a way of ensuring 

greater accuracy of forecasts where needed. 

I 'rrityin\> productivity 

Another use of tables of industrial occupational structures 

and their corresponding productivities is in ranking the 

productivity of an industry in one country or region when 

the figure is uncertain. If an occupational structure varies 

consistently with productivity, it is possible to compare the 

occupational structure of a geographical sector of the 

industry with those of two other geographical sectors of the 

industry whose productivities are known. In any case, 

occupational structures should and can be a complement- 

ary  way of  verifying   international comparisons of in- 
dustrial productivity. 

Training workers 

These tables, together with information about the ditt'or- 
cnt ways in which skills are acquired (paths of skill acquisi- 
tion), can do more than provide a basis for planning 
educational facilities: they can also help us to make the- 

best use of existing and planned facilities for on-the-job 
training, an important source of skills that has received 
little attention until recently. 

To sunima-ize, industry occupational tables are a means 
ol making more realistic manpower projections. These 
tables also serve such subsidiary functions as verifying 

dubious productivity data, improving the short-run alloca- 
tion of labour, avoiding chronic unemployment, and 
improving the use of in-plant training facilities. 

ANNEXES 

ANNEX I 

PRODUCTIVITY RANKINGS AND PIRCïNTAC.F COMPOSITION or THI IABOUH loner 

IN  MANUFACTURING INDUSTRIES  FOR SEUCTED COUNTRIES   AN»  YFAKS 

Sotv: Countries are ranked by productivity. In the table for each industry the country to the left has the 
highest productivity level, and productivity declines to the right. Figures do not necessarily total 100 per cent 
because of rounding differences and omission of unspecified occupations or in a few cases of unreported ones; 
n.a. data not available. Sources are given at the end of this annex. 
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Skilled andsemi-skilled.^..:::::     76-7 09-0 Z'7 
Un,k,,,cd        7-5 14-6 16-4 

ToT*l    97-2 994 999 

foicrio 
Rito 
¡ado 

Japan 
iato 

Turkey 
1460 

India 
14,1t 

1-4 0-4 i)--> /•/ 
11 n.a. n.a. n.a. 
0-3 n.a. n.a. n.a. 
Ol )/•.' 4> 3'7 
1-8 35 

3" 
0-6 

i'-" 6-2 31 
11 «5 0-4 n.a. 

n.a. IM l'I o-H 
Qi-6 Sri 939 944 
n.a. n.a. n.a. 57-9 
n.J. n.a. n.a. 365 

100-0 IOO'O 100-0 100-0 

Lumber and wood products except furniture—¡SIC Jf 

Professional and technical  
Professional  
Technical   

White collar  
Managers, officials and proprietors.... 
Clerical  
Sales  

Service workers  
Blue collar   

Skilled and semi-skilled.. 
Unskilled   

TOTAL 

I 'nited 
Slates 
it)«« 

( nited 
Kingdom 

I9SI 
Japan 

1 »io 
Turkey 
19*0 

12 

06 

0-6 

0-lt 

0-4 

0-4 

0-1 

n.a. 
n.a. 

n.a. 
n.a. 
n.a. 12-a 10-7 13'» V( 

6M 44 4'4 
55 5-7 67 S3 
1-3 0-6 ¿7 0-2 H.tf. 

Ki-7 
607 

0-1 

88- < 
683 

IV; 

u.a. 
n.a. 

u.a. 
n.a. 

23-0 20-2 n.a. n.a. 

TOO-1 — 97-H 
— 

•72 



     Apparii and other finished textil, promts-¡SIC 24 { 

I 'mini 
Stilli:- 

  IQto 

Professional and technical  ;.,, 
Professional  0.4 

Technical  0.ft 
White collar  ,,. - 

Managers, officials and proprieties .... 40 
Clerical  -,., 
Sales  ,.ft 

Service workers  0. < 
Blue collar  ¡¡ v\ 

Skilled and semi-skilled  so-1 
Unskilled  ,., 

TOTAL     »8-4 

-'44 

1 >WiV hiirii' 
I.,111,hi,¡ Kmyiti'iii kuo /,i/',in 1 utkry 

IQ-.I 10(1 I«i0l> ji»<ii' W.s<> 

»•-' <>•; "' < <>• i «'• 1 

''- o'(1 II-; n..1. n.a. 
0 0 o-i ('• [ O-ì n.a. 

'.<'.' !i>-f> V0 //• i "4 5-6 4'- ¿•4 O-fi 

7'3 VI ;-7 4-0 
'•- 

2-(< ••3 o-s s-s o-: 
o-t> C-2 ll.il. i1-j !>•/ 

fift M-- •.«•" .«<•- fl-'W 
7* -Ì X2-() n.a. n. 1. n.a. 
41 6l n.a. n.a. n.a. 

*'« W'> yyy y"\< loo-o 

Furniture and fixtures—ISIC 2t> 

Professional and technical  
Professional  
Technical  

White collar  
Managers, officials and proprietors.. 
Clerical  
Sales  

Service workers  
Blue collar  

Skilled and semi-skilled  
Unskilled  

Toi AI 

I niltii 
StOHf 
19(1« 

20 

O-K 

I — < 

5 4 
y 1 
3-0 

u.a. 

73-1 
7-4 

I0O-0 

I ittita 
Kingdom 

UM 

09 
0-) 

O-ti 

11-9 

44 
ft-o 
i'5 
o-o 

fi-2 

77-1 
io-i 

Japan 
¡«fifi 

100-0 

0-2 

n.a. 
n.a. 
1.1-9 
3-y 
50 

y o 
<>•< 

fyt> 
n.a. 
u.a. 

IOO-0 

Imkiy 
mtifl 

Vf 
n.a. 
n.a. 
99 

VI 

o-x 

ii.«i. 

»9-.1 
n.a. 

n.a. 

lOO'O 

_____^^^^^^^^^^ 'VPf' wd PW* proàuis— ¡SIC 2 7 

United 
Staus Cana/i,; 

                               !»•* 19)1 

Professional and technical  v<> 4-$ 
Professional         \.z ,., 
Technical  1 .X j .„ 

White collar         ,f.t ,,.' 
Managers, officiais and proprietors  44 ^.< 
Clerical         10-7 105 
SaJ«  j-o '      1-4 

Service workers  0. ¡ ,. ( 
Blue collar        7^.j .¡¡.¿ 

Skilled and semi-skilled        f,z-s i¡j.2 

Unskilled         1 i-K jj-Ô 

  TOTAL      97-5 w.j 

( lllffd 
Km#Jt<m Ja/tau 

i960 
I uriti y 

1 «tío 

2-2 <>•.< 4.1 
'•4 n.a. u.a. 
0-H n.a. n.a. 

H'd ',"'•' 11.ti. 

.V4 44 
«•i 

y<j 10-5 

1-7 -•3 n.J. 

"\< ft 0-4 
¿J-« ri'-? fio-9 

J4-A n.a. n.a. 
2K-0 n.a. n.a. 

lOO'l y7'ft lOO'O 

73 



 Printing, pubi   :ino and aliud products 

l niieJ 
States 
i4to 

Profesional and technical  $•, 
Professional  s-i 
Technical  , .0 

White collar  ,,,.- 

Managers, officials and proprietors. -•> 
Clerical  t~.2 

S*|«  fi-o 
Service workers  ,,., 
Blue collar  ,..., 

Skilled and semi-skilled  ]H-<> 

Unskilled  ,(>., 

11 >TAI      y—o 

¡sic j s 

1 mte,i IHiens 
('.MM Ja Kingdi'iti KliO lapa« lurk;-. 1W1.1 

IJ<I Ivt.W fJCil Ml'.1 1JC> 14 if 

40 ~0 ;/•> 10-1 '>••* 4 ••' 
*'! Vs 10-7 u.a. II. 1. 11.1 
0-- 1 -J or. 11. .1. 11.1. 11.1 

.<-'•-' .'.'•.< it- ,'ao /.re M-c> 
N-l 5'1» \y<) '>s 3'4 

lyo 14- ii<) 17-S us IM-4 
í'l i-2 V) + " o-t !)•: 

ll.il. 01 u.a. 0{ -•• >• ;-.i 

fi-f >'s» .W-' e»-f> ,»',•• s' 

**•) 53 4 n.1. n.a. H.a. S! 4 
*v '44 n.a. n..1. 11..:. ^'4 

v*-4 ,)-- IO0-0 yX'S W<} w> 

___^^^^^^^^^^^ Lcatiur and lather produits*    ¡SIC j$ 

I mteil 1 ,„lf,i 
State-          Canada Kmq Join          /.i,,.»,           Turkey 

 _____ ""'"             '*•" 's»V               ial><>              1**,. 

Professional and technical                       ,..„            ,,. v , „• 
Professional  fWl 

Technical  0., 
white collar                          ,fl..           .... ,,. 

Managers, officials and proprietors. .. .         <-,,            ,.- '... 
Clerical                                       u.,             ,   . ,                 -                    ' 
suies    *.;    ':.-; «•>    ** 

Service workers        „^             J, ¿*            *«            ^ 
Blue collar                                       -d.,           v. „                     *             - -' 

Skilled and semi-skilled.......                    4-           '-¿í ¿s'-             ^'           *" ' 
Unskilled                                     ;.-            ? "SJ 
          *'>             S'J '4-''            n.a.            n.a. 

__ , Toi.M      ./vi          loo-,) l>?-          |Q0.0         I00.o 

• I )jta ol C anada. Jjpan and Turkov uieludc leather lootuvar  I lata ,»| Umtrd St .t.-, 1l„». I v      i 
include t^wcr. Npecifu name lor mdustrs •.. IIHIU: ••Tamii..,;" '    ""^ K,,,*d,,m Jnd 

MÍ1.1 

u.a. 
u.a. 

s>-' 
5"' 
j-ft 

0-s- 
i»0 

111 
n.a. 

1000 

Indu J.. ;: 

____  Riil'lnr produits- ¡SIC ìO 

I nileil 
Slates 

______  t^do 

Professional and technical  $.,, 
Professional  ... 
Technical  ,.,, 

White collar  ,() { 

Managers, officials and proprietors. . ,.\ 
Clerical  ,,., 
Sales  ".. 

Service workers  ,. , 
Itine collar  -,. 

Skilled and semi-skilled  ft,.^, 
Unskilled  ¡J 

                                             Toi AI 97-0 

(. .1(1,1,/. 1 

1451 

1 niteJ 
KinfAmi 

14 fi 
Japan 

tat>> 
/ iirtcj 

1400 

r-' <•: !•; 1- < 
2-s ' 3 H.a. n.a. 
'•4 

IS- n 

y~ 

'•') 
III- - 

33 
1 IS 

n a. 

10-1. 

u.a. 
».J. 

1-4 
u.a. 

i-fi 

I>I ,»•(. 

u.a. 

/• < 

f>V<i Í.V4 

Si-1 

n.a n.a. 
¡¿•o i*-} n.a. n.a. 

<)*•>) y?- i;s- W) 



_^ Chemicals and chemical products-¡SIC ft 

I mied 
Staiti ( .,,,,,,,/j 

                                  tato ia<i 

Professional and urlimi j|        M.^ ^ ( 

Professional       lo., 's 

Technical          vo " 
White collar        ,..(, ,.., 

Managers, officials and proprietors         tv* 74 
C:l,crical        I4-V IM-A 

t
Salcs--;        s-9 *•» 

Vrvice workers         0., (, 
Blue collar       ,,.,, ^., 

Skilled and semi-skilled       4 j • x j 3., 
Unskilled       IO-I 166 

                                   Tor.u      117-0 (>4-s 

( «lift/ I'nerii 
Kingdom iff... LI/UH /.1,/l.J 

taf! Uf>> wc> l«J .10 

><•>< (>•-• < • ^ 
4' 5 s-1 n.j. n.J. 
4? IM ii..i. n.j. 

.'Jfi ¿¿V .'•/ ,v-_> 
4 «J <v., 4-' - 4 

itVX i:-., 
!<>•'< 

•'••> s-j !•') o-i 
0-4 n.J. 

-•* /.' 
6t>j 0<-f «W ,<<•,* 
355 in. u.a. ISs 
JO-X ii.i. n.J. "-Cri. 

lOO'l <W> .>-',) I0O-O 

  Petroleum and coal pritJucis—ISKJ t¿ 

' mttd (mud 
Statt > Canada Kingdom 

                           '»•<» I «.41 tuft 

Professional and technical       ,4.ç ,¿.¡ g.y 

Professional       I0.< s.4 ..ft 
Technical        44 4., 

White collar       _,,y, .^ N.„ 
Managers, officials and proprietors....        y H 4-(> i.i 
clfrical      '7" ift-<i MS 
Sales           j-l 2-2 o-S 

Service workers         „., ,.„ 0.f 

»lue collar       «„ 4í-í Tu-"* 
Skilled and semi-skilled                              4rj 4J.„ , 
Unskilled        M-A 14-0 j,o 

TOTAL     97-4 «JK-O ,J44 

Japan 
1460 

I urief) India 
IJIf 

<>•* ni> 40 
n.j. n.j. u.a. 
n.j. 11.4. n.j. 
•dij '/•(• «•_> 
V- 

Ü-0 
1 l'i 

4 2 
3" n.j. n.j. 
.'•-' 4-,S" /i> 

.'•*•'» öJsl •V< 
n.j n.J. 24-Jl 
n.j. n.j. f*»-} 

04 s .,*,, •>7'j 

Stotternd clay proètas—lSIC yu, J.1.1, .1.14 <t»d .1}* 

Professional and technical  
Professional  
Technical  

White collar  
Managers, officials and proprietors. 
Clerical  
Saie»  

Service workers  
Blue collar  

Skilled and semi-skilled  
Unskilled  

Í «MW 

Statti 
1 «to 

4é 
3-3 

1-3 
J .Vi) 

rv«j 

*)i 

u.a. 
71-S 
$6i 

176 

I'niltd 
Kingdom 

H ft 

1-9 
10 

O-ii 

tot 
3v 

0'7 

i>-7 

»b-7 
5<>-o 
277 

7 iirkey 
tato 

.»•il 

n.j. 

n.j. 

s»' 

.s-s 

.•'•<> 

¿y a 
n.j. 

n.j. 

India 
l<».4l> 

n.j. 

n.j. 
yt> 
1 ii 

4-0 

n.j. 

/•4 

W.1 
•¡4'3 
ClfVO 

TOTAL 97-3 100'1 W<) 



fttmary metals—¡SIC J4 

Professional .imi technical  
Professional  
Technical  

White collar  
Managers, officials ami proprietors. 
Clerical  
Sales  

Service workers  
Blue collar  

Skilled and semi-skilled... 
Unskilled  

I'm AI 

( nitrii 
Stala 
11)to 

V« 

4-0 

i\S 

M« 

-'" 
10-1 

0 2 

T7-4 
<>l-2 

l(t-2 

97-0 

( '«un/ 
Kingdom 

ll»U 
Japan 
1960 

Ï* ¿M 

1-4 n.a. 
1-ft n.a. 
iff '/•• 

-•.< 3'° 
yo 13 y 
O'jt 0-N 
o-i .'•1 

ivo 7yi 
<5-o n.a. 
.10-0 n.a. 

100-0 974 

Iron and steel—¡SIC 141 

Professional and technical  
Professional  
Technical  

While collar  
Managers, officials .md proprietors.. 
Clerical  
Sales '.'.'.'.'.'.'.'.'.'.' 

Service workers  
Blue collar  

Skilled and semi-skilled  . 
Unskilled  

TOT AI 

1 nurd ( Hílcií 
Stairs < ,m,l<l,i Kingdom Imfa 
i«*e >sl.<I lll.ll i#ji 

4" .<•»' .?•« *•; 
.V.1 -•4 l'I n.a. 
'4 o-ft !•< n.a. 

Iff IOC if.» 10- < 
-') 4-X -'J ¿•7 
VI I2\, "7 7'* 
CrK !••> 0-2 n.a. 
01 i"< "••* •?••* 

79-0 --,1 ÍVÍ $0-4 
Al-J M-4 <4'9 35*7 
|K\1 I Vf) 3°-<> 44-7 

M7¿ W4 ioo-o 100-0 

\<IM-/CW».V metals—¡SIC <aj 

Professional and technical  
ProfessiiMial  
Ttvhnical  

White collar  
Managers, officials and proprietors 
Clerical    ..  , ,[[ 
Sales  

Service workers  
Blue collar  

Skilled and semi-skilled  
Unskilled  

TOTAI 

' nilrtt 
Siairs 
1««« 

( anattti 
isMi 

I niltd 
Kingdom 

i«M 
huba 

"4 <• J 4M tf-4 
V4 vr» 19 n.a. 
;-o 1-6 -•4 n.a. 
'".' Í-M '<« 94 
4'- 41 3 4 10 

ii-j 1 i-J 10-1 "•4 
-•0 ¿•0 0-4 n.a. 
1" 1 i>-.» i> 2 <'4 "V-i •<•(* .W -Í-? r>?-o 5V-K 54-1 33*» i)-H iyx 267 44-7 

97-1 v*3 wz W5 



Machinery except electrical- ¡SU', ft 

ToTAl 

I 'nitrj 
Siati-' 
iato 

Professional and technical  a.. 
Professional  fy, 
Technical  j., 

White collar  J(., 
Managers, officials and proprietors  y(> 
Clerical  !,., 
Sales  ,., 

Service workers  „., 
Blue collar  ¿,.2 

Skilled and semi—«killed  ^.j 
Unskilled  ..y 

97-7 

I 'nited 
Kingdom 

iati 

Piirrtti 

/.i/M» 
lato 

I'm'rry 
iato 

y4 '•' --•i •T.< 
l-7 !•(< n..i. II..1. 
4-: 'J'7 u.a. II..1. 

ida lo-ti .'<)•,< il.,1. 
43 j-ft VI 

11'7 fl-0 !»•<> ij f. 
o-y !•;) 1-8 n.a. 
(>•( W.(J. l'I 4<¡ 

-.*•! M«-.? NW '7'i 
63 i u.a. n.a. n.a. 
I4-0 n.a. il..*. n.a. 

lOO-O 1001 </i-7 99-9 

_____^_^_ Electrical machine equipment and supplies—ISIC tj 

í 'nittJ 
States 

__^  lita 

Professional and technical  M.¿ 
Professional  ,0.0 

Technical  y. 
White collar  ,0,~, 

Managers, officials and proprietors  ¿-j 
Clerical  ,4., 

. Salcs  i-Ä 
Service workers  „., 
Blue collar  ¿¿., 

Skilled and semi-skilled  <V7 

Unskilled  ^ 

TOTAL     97-9 

t MlW 
Canada Kingdom Japan Turkey India 

¡9)1 19 ft 11)60 tato li))t 

TO 6:> M l-K ?•< 
4-7 2-4 n.a. n.a. u.a. 
1-Ì J-" n.a. n.a. n.a. 

I0< líí-i» -'•?••> *'4 •*•<> 
o-s 3-3 31 '3 

7-3 
17-1 • J-«; 17-9 7-5 

16 0-K 1-4 0-9 u.a. 
0-1 0Ì o-S n.ti. 01 

bb-S 7.Í-Í 7¿<> !<7-7 #v- 
59-0 5*'3 n.a. n.a. 4J-7 

7-H •VJ n.a. H.a. 4J'0 
        
9 i o 98-0 98-9 'W9 W9 

Transportation equipment—ISIC ß 

I'nited 
Suits 
iato 

Professional and technical  u-4 

Professional  9., 
Technical     ,., 

White collar  (jj.^ 
Managers, officials and proprietors  2-8 
Clcncal  ,2.H 
Sal«  o-8 

Service workers  0.2 

Bluccollar  6g.g 

Skilled and semi-skilled  612 
Unskilled  j.7 

                                                ToTAl 97-9 

Canada 
19)1 

¿•S 
1-9 

09 
161 

SI 
97 
>3 
0-i 

io-6 
68 A 
12-0 

lOO'O 

Vnittd 
Kingdom 

'Ml 

1-2 

2-0 

9'2 

0-3 
0-J 

K4-l 
663 
17-8 

99-8 

Japan 
tain 

n.a. 
n.a. 
ifit 

150 
0-9 
IM 

76-7 
u.a. 
n.a. 

99-9 

India 
19 ft 

40 
n.a. 
n.a. 
S-J 
1-7 
<V6 

n.a. 
0-7 

»7-2 
50-2 

37-0 

1002 

77 



FahrUated metal products—ÎSIC jo 

Professional and technical  
Professional  
Technical  

White collar  
Managers, officials and proprietors  
Clerical  
Sales  

Service workers  
Blue collar  

Skilled and semi-skilled  
Unskilled  

TOTAL 

t niiei (.'•uta/ 
Sutes Kingdom Japan Turkey India 
19t« I9SI I9t>0 I9*c >*3* 

0O 
'»•3 

IO 

0-f> 

<M 0-2 jé 
n.a. n.a. n.a. 

3"3 1-0 n.a. n.a. n.a. 
io-S '.I'? 161 VÍ So 
y fi 4*3 VI 24 

55 131 8-H V2 V3 
Zi 0-6 l-M 0-2 o-i 
o-2 1-1 0-1 C) 0-8 

*/-.< /»?•< Ki-4 94O »ré 
fio-1 644 n.a. n.a. 456 

7-2 »91 n.a. n.a. 42-0 

979 too-1 9*t-j 10O-O 1000 

CANADA : 
SOUECES 

Dominion Bureau of Statistics, Ninth Census of Canada. 1951.V0I. IV, LaborFora Occupations and Imkutrks 
Ottawa, 1953. 

INDIA : 

Government of Ind.a Planning Commission, Occupational Pattm, in Manufacturing Industries, ìndia, ,9fé, 
' •** IJilj   ly^ya 

JAPAN: 

^Vl Ìe
ri
PTe M,n,r7' B,,r"U of Stat,,Mcs- '>•'*""' o/>-«: ,*,, Summarv of the Re.uk, of i960 Population Census of lapan. Population Census of Japan 

PUE»TO Rico: 

United States Bureau of the Census, U.S. Census of Population: 1960. D, tailed Ck 
final Report PC (O-53I), Washington, D.C., 1962. 

TUEUBY: 

orach ris tics of Puerto Rito, 

£? ?pUlaí0n Prcp^d íy tht" S,a,c Instm,tc of Statittics' from da,a » S«"< '»*««< of Sumac.. CrmMj o/ Population, 23 October i960. -~«»uw, 

UNITED KINGDOM: 

t^i^rs.^c""""'*""" "M*,**'- ^"' «** "-*- "»• p- » 
UNITED STATES: 

nl^^ì^E^«^*^*"0-'*-*"-* 
ANNEX II 

PERCENTAGE DISTBIBUTION OE WOUI» IN SELECTED OCCUPATIONS IN DOTEWKT 

COUNTRIES IV YEABS Of FORMAL SCHOOIING 

W,: See annex 1 for all but the United Stat«. United Sutes educational data w«c comma*, ftn«. 
Bureau of the Cciuu., U.S. Census of Population: 1960, Special Répons Occupational SuZZ-TTEtl 
PC (2HA, Wahington. DLC. .96,. Fibres do not necLarily S Z^^^^S^ 

cnce.mthecla.s.ficauonandcase, where the information is neither reportJnorTva.laWe        ^^ 

*-* J-« 
Years ofxhtohnt 

9-11 

Canada, 1951  
Japan, 1950  
United Kingdom, 1951 
United Sutes, i960... 

Draftsmen and designers 
13+ 

8 
23 

29 

57 
53 
63 
49 

7« 

ÎJ 

4 
47 



Ytm<of >íhoolm 
  . »-4  f-t 

r.      , Cashiers mtd booMtcepers tw«b, IV5I  _ ' 
Jap«, 1950  _ " 
United Kimgdon, 1951  2i 

United States, i960  _ 

Canada, 19,,       Smnmks, stenegr.phers W typists 

Japan, 1950 ........." _ , j 
Unwed Kingdon, 1951  
United States, i960  _ 

Canada.,95.  •ï*~ *»*** 
J»p«.i95o  _ ': 
United Kingdom, 1911  5 

United States, i960  _ 

~     , TW ma* Ar marts 
Canada, 1951  
J*P*».«9SO  6 JJ 
United Kingdom, 1951  73 

United States, i960  , 

Canada, 1951  6     r^     * 
>P«.'950  6 JJ 
Unitd Kingdom, 1931  ^ ' 
United States, i960  . 

CaiiaJj tnMtftn mi MWW 
v~anMa, 1951  9 ,. 
J*P"M93«>  ,, " 
United Kingdom, 1931  », 
United States, i960  ? 

-     . Birttrkmu 
Canada, 1951  a 

J*f*M9SO  , " 
United Kingdom, 1931  ^ 
United States, i960  , 

,,     1 Mmiru miwimt cmnt 
Canada, 1931  .       T^ 
J»fw".'95o  . ; 
United Kjngdom, 1951  * 
United States, i960  4 14 

Canada, 1931  . 
>ftt.iMO  ,                       ¿ 
United Kingdom, 1931  m 

United States, i960  4                       ^ 

fFrji.rj 
Canada, 1931  4 4^ 

toÏÏtew.::::::::::::::::     4    M    " 
United Stato, 1900  ]0 . f 

„     , Täim mi ànmmm 
Canada, 1951  j w 

iÄ'iüntdon,;,vJI: :;;:;;;; * * 
United Sotes, i960  1? m 

Canada, I93I  « M 

teSU.;«,:::::::;:;::;;;:     '    „    » 
Uniaed Statet, 19É0  « ^ 

-1 

•7 
"I 
«5 

77 
41 
39 
HO 

5« 
¿3 
24 
m 

21 

«3 
43 

31 
1» 
11 

31 

33 
33 
27 
«3 

42 
»V 
I« 
37 

41 
29 
23 
33 

2é 
20 
9 

J9 

*• 
33 
»9 
J« 

40 
17 
22 
3« 



Yran ofxhtHiltHfi 
o-4 i-t 

,,      . Cotnpi>siMs md tyt>t*tter> 
Canada, inn  
Japan, 1950  ,                        £ 
United Kingdom, 1951  ., 
United States, 1900  ,                            , „ 

. Moldvrs mid iorcmakrr< 
Canada, 195 1  „ 
Japan, 1950  ,                        ^ 
United Kingdom, 1951  s s 
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ANNEX III 

*N  INMJT-otTMJT  MOM*   INCLUMNi; MtHl   MOtitMMENrs 

If we assume acountry wMh three sector, and three types „f skil!, (*,, example can In- expanded e,«»y to 
n sectors and * skill«) we may write: ' 

X| ^ #11X1   «ifA2 t «t»Xj   Xift    dn.V, 

Where .Vi   is the production of" industry 1, 

X| B i» the final demand for the product of industry 1, 

Sil H the number of people m occupation 1 employed m mdtwtry 1, 

f     n the rate of return per unit of capital, (nr ¿Il sectors. 

#C|   i« the amount of capital in industry 1, 

M'l   i» the wage paid for «kill 1, and 

«ig  M the interindustry coefficient. 

Regrouping (1) we have 

*l(*n   «11)     éxtX, . #„X, . X,0   rfc",   (SxiWl   %*, , SKwt) 

Dividmg and mukiplying certa* term, by /,, the number of people employed m industry ,, we have 

Xl/M-H*,»)!,   = „tx,+«#t 1 X1S   ,K,   LtiSmILt i S»^/l,   s,^^,) ... 
where X|/£i=l*i H the productivity of labour in industrv 1  and <«-< «_/r     ...    .        r 
the labour fi»« ~¿--J~~- , 1 •« «uustry 1, ana >„    %//.,    percentage of occupation 2 in 
me unour torce of mdnrtry 1 ; we now can write the whole system as follows: 

J*i(«n t «M)I.|   «IJX,   «n.Yi   r*T, . LI(í„N-,   ,„«,,) 

IPi(«M t *•.)   i,,^i   ín-'ü   3MM;t|£,   *,2X2   «„X, t rtf, 

|*V«u t'«j) t íI«#-, . >„«•, i jailli,   „„X,   «„X, + rtf, 

to 

(J) 

Ah. 
Xj« (4) 

tiiu » l.¥n   Ltstt      \ 

Ltfm * £»*«   L|tH     5, 
where 5,, 5», 5, are number ot available people with occupati«• 1,1, -, 

AiMMiptH*H 2 and 3 stated above, can now be «tr.nluced, namely Pi » a fWtin. «f ,k. 1 
«on of mdu-ry , ; *, » a fa«*, of the occupata ^^^J^^ZZ^^T 
a.funOKWX, or a g.ven parametc-r. and ,c„p.1(«a, wagf Mh., ^ Sl^^ZZ^" 

n + . ^LtLLtTun^ f.- -^r o.e^uation. n 

k. dun - (mnnber rf indu«^) we^.¡Zt' ^. Í   ^^^ ^ "^ ^««1—i) - 
maximuat^ of X, , X, . X,, total F.xkc«on. c^»"^ O-e c4 ilice ««»tram,, could be the 

No 



Consultative Group Meetings on 

Industrial Estates and Industrial Areas 

A   CONSULTATIVI (.map on industrial estates and indus- 
**  trial arcM ((* certain European and other countries in 
the procès» of industrialization met m Geneva, Switzerland, 
from 24 to 29 October 1966. A consultative group on tin' 
same subject, for the Arab countrie« of the Middle East, nut 
in Beirut. Lebanon, from 31 October to 5 November 
19*6.1 These meetings 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 
countrie*, 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- 
ization of the United Nations and the European Economic 
Community. The Beirut meeting was attended by eleven 
participants from six countries, by staff members and con- 
sultants of the Centre for Industrial Development and the 

1 These two meetings were the- third and the fourth of the scries 
o» »»Minai conferences on industrial estates spumimi by the United 
•Nations The fir« seminar, covering Asia and the Far East and 
»rganiied ,n.««wwati«. with the EconomK ( amission ft» Asia 
and the-Far East (ECAFE), was held m Madras, India, from it«., 

cxeerpts <rf the discus»**! and information papers submitted to it 

lilS? {^\tu 2ÌÌBA A H,mmary rf,hc rePo" was pub- lished m the fifth ISM* of the BMrtm (Sale, No.6a.ll B 1) The 
«*eond semmar, for Africa, organic m co-operation with the 
££^ *-0""n""• *» Africa (ECA), wa, held in Addi, Ababa, 
Etlnopia, from .4 to a. November 1964. The- report of the- ECA 
nSL 7?" 1 îf **"** «• »formation paper, were 
No^Tll R?« *lted Nm•<J"*»*<t ***** m Afa (Sales 
INO. .M.IÌB.J) A siiminary of the report was published in the ninth 
issue of the IMkjm (Sale, No.:n,.||.E»). A «¿mina, on smTS 
.^y-w»»ch mcluded a disc»»»« of u*Wial e«atTand 
meW,al areas-m Latm America wa. held, in cooperation with 
r^TST Co"H»'»'«« ft» Latin America, at Quito, Ecuador, 

wiB be published by the United Nations in 19ft«. 

'UNIDO-!1* UnkCd NatÌOW ìnàmttuX ^t**•• Organization 
3 Now thc Office of Technical Co-operation (OTC). 

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

Both consultative groups discussed the following sub- 
jects with special reference to promotion of small-scale 
industries: the role of industrial estates and industrial areas 
in development policies and programmes; planning of in- 
dustrial estates and industrial areis; organization and man- 
agement; services and facilities; financing of industrial 
estates and industml areas; and international and regional 
co-operation in the development of industrial estates and 
industrial areas.4 

At both meetings a number of common conclusions were 
reached. As industrial estates are promotional devices and 
as   in  developing   countries   private,   institutional  and 
community organizations usually lack thc means and ex- 
perience to organize and finance industrial activities, the 
initiative and responsibility for setting up the first industrial 
estates should  be taken by the Government or  by a 
government-supported agency. Industrial estates would be 
effective only if 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 economic development 
within a broad area. Careful selection of location was nec- 
essary, in particular as regards the first industrial estate 

J At Doth meetings the discussion related not only to industrial 
estates for small-scale industries, but also to industrial areas for in- 
dustries of all types and siacs and other industrial development 
projects in which the provision of physical facilities and related 
services were an essential ekine-nt. The following definitions were 
accepted: The "industrial estate" is a planned clustering of industrial 
enterprises offering standard factory buildings, erected in advance of 
demand, and a variety of services and facilities to the occupants; as a 
rule, the estate would serve principally to promote small-scale 
industries. The "industrial area" offers only improved sites as an 
inducement to the establishment of industries of all types and sizes. 
The "industrial ione" is a part of an urban or suburban centre 
restricted to industrial use, on which no improvements are made. 
Both estates and areas should be located in industrial zones, and, if 
necessary, sub-toned for industries of different tvpes. 

Hi 



Wiith was expected to have .in important demonstration 
erta. 

Çach group rNMuwri'cnded that the reports and publica- 
tions of the Centro for Industrial Development be studied 
by the competent ministries and other agencies or" the 
various countries, and noted that most of the countries had 
not availed themselves of the assistante provided bv the 
United Nations under its various programmes, including 
the recently treated programme of Special Industrial 
Services, in the field of small industry development and 
industrial estates. The Governments should review their 
needs tor assistance and formulate requests for technical 
co-operation in consultation with the Resident Representa- 
tives of the United Nations Development Programme in 
the respective countries and. if required, with start' mem- 
bers and advisers of the United Nations Industrial Develop- 
ment Organization and United Nations regional com- 
missions and offices. 

CONCLUSIONS AND RECOMMENDATIONS OF THI 

GENEVA CONSULTATIVE GROUP 

The role of industrial estates and industrial areas in development 

policies and programmes, with special reference to promotion of 
small-scale industries 

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

Industrial estates were intended to 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 estate - the 
workshop block with certain common service facilities 
could be used for this purpose. In general, however, there- 
was little opportunity 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 
industries, scattered locations were in general preferable to 
concentration on common sites 

Industrial areas 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 

li 

or assistance, with the exception of foreign industries for 
which the immediate availability of a large factory building 
and the availability of assistance in hiring and training 
labour, in making market studies, and in carrying out in- 
corporation and  other  formalities,   were sometimes an 
appreciable inducement. Experience showed that the offer 
of an improved site in an industrial area was not in itself" 
a   sufficient inducement   tor   establishing  large-scale   or 
medium-sized   industries    many   countries   placed   great 
reliance on other incentives such as fiscal and customs con- 
cessions. There was abundant evidence, however, of the 
effectiveness of global programmes, including industrial 
areas. A particularly useful element in such programmes 
was the construction of factories by the sponsoring auth- 
ority of an industrial area and sometimes even the provision 
of equipment 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 
factories, favourable credit terms and generous tax and 
customs incentives, would be justified. The group felt, 
however, that locations requiring extraordinary induce- 
ments should be avoided. 

The steering of industry towards lesj-dcvcloped regions 
should be accompanied, and often preceded, by other 
related, infra-structural measures: training and retraining 
programmes; development of related sectors   agriculture, 
irrigation, transportation, tourism, etc.; and investment in 
social   overheads.   Appropriate   locations   tor   industrial 
estates and industrial areas in less-developed regions should 
be carefully selected on the basis of economic and technical 
criteria. Wherever possible, the features of the industrial 
estate and the industrial area should be combined. Especi- 
ally in urban and suburban areas, an industrial estate and an 
industrial area 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 relationships among occupants, in particular of 
sub-contracting between  large and small industries.  In 
planning the expansion of" existing cities and towns and the 
establishment of new towns, industrial estates, areas 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 
areas in attracting foreign capital, technical know-how and 
entrepreneurship, the group observed that although the 
paramount objective in establishing industrial estates and 
areas was not to attract industry from abroad, experience 
had indicated that the availability of suitable industrial 
sites and often of pre-built or custom-built factory accom- 
modation was a useful complement 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 exported raw or semi-pro- 
cessed for industrie, processing imported raw materials and 
assembling imported components, for entrepot activities, 
and for many industries catering for the domestic market 



In the developing, centrally planned economics of East 
European countries,  small manufacturing represented a 
sizable proportion of the total number of'industrial enter- 
prises and of total employment in manufacturing. In these 
economies, small-scale industries were confronted with 
difficulties similar to those prevailing in market-oriented 
economies and needed technical, managerial, marketing and 
financial assistance. In some countries the grouping of small 
enterprises, both in associations and or on common sites, 
was necessary to strengthen  and assist  them.  In  these 
economies 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 
countries. 

Planning of industrial estates and industrial areas 

The need was stressed for adequate pre-project planning 
of industrial area and industrial estate projects, taking into 
account the economic, engineering and physical factors 
involved. Surveys and feasibility studies 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 area and on an analysis of the comparative 
advantages or disadvantages for each potential industry as 
related to alternative sources of product supply. A study 
should be carried out on the techno-economic aspects of 
each 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 a 
continuing basis by each 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 justified. 

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 sufficient land well in advance of the final 
decision to set up industrial areas or industrial estates. 
Governmental authorities should consider using the system 
of the industrial land bank, under which an industrial or 
urban planning agency continuously 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 tor promotion of industrial development 
There was limited scope for establishing functional 
ancillary and other specialized estates. In establishing such 
estates, particular attention should be pai J to the distribu- 
tion of production functioMs among the occupants the 
organ.zat.on of marketing and the provision of common 
service tac.ht.es. In general, industrial estates with single- 
storcyed factory buildings were favoured, on accollili of 
lower costs, greater convenience tor operation a-.d possi- 
bilities of expansion. In planning car parkin«, transporta- 
tion and housing facilities, future needs should be taken int.. 
account and estate planning integrated with over-all urban 
planning. 

Advance factories ready for »lunediare occupation were 
considered a major attraction to national entrepreneur* 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 areas of factory units, as these should be 
chosen to match the types of industry to be- accommodated. 
Whatever the initial area selected, provision should be 
nude for future expansion by at least 100 per cent. It was 
agreed that standardization of components was highly 
desirable because of reduced costs and possibilities of pré- 
fabrication. The group endorsed a number of planning 
ratios relating to the proportion of roads to total area, 
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 enter- 
prises on government assistance »vhich would be detri- 
mental to self-supporting growth. At the same time, some 
participants felt that their Governments should do more to 
stimulate entrcprenetirship and assist small-scale industries. 
A cumbersome government apparatus, however, with a 
multiplicity of departments or agencies responsible for 
industrial-estate development  should  be  avoided.  The 
group recommended the establishment of autonomous or 
semi-autonomous agencies for industrial estate projects, the 
association of representatives of entrepreneurs 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-area 
development was much more than real-estate development 
and that complementary promotion measures and services 
should be provided. 

Admission policies should be governed by the priorities 
prescribed in national and regional plans. In the countries 
of the participants, priority of admission generally was 
given to employment-creating enterprises, export-oriented 
industries and industries tending to modernize and creating 
large added-value by manufacture. Apart from the type of 
industry, the type of entrepreneur to be admitted should be 
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carefully selected. Admission polines in regard to torci«.) 
industry should be liberal in countries promoting foreign 
investment, but a policy of preferential incentives to 
foreign enterprises vis-à-vis indigenous enterprises was not 
favoured. The dissemination of detailed information on the 
facilities available on industrial estates and areas should be 
supplemented for small-scale industries bv "model schemes" 
<>r industry tact sheets" providing data on the tech ncal 
and economic requirements of individual industries These 
would help in attracting national and foreign capital and 
entrepreneurship. 

As regards sales and lease policies, the best arrangement 
would generally be to lease the factory buildings for a 
penod of up to five years, and to provide an option to the 
occupant tor outright purchase or purchase on an instal- 
ment payment basis. While initial subsidization of rent was 
an incentive to rapid occupancy, especially for small-scale 
industries, such subsidization should not extend beyond ! 
penod of five years, after which an economic rent should 
be charged.  The corporate character of the industrial 
estate or area should be maintained through provision in 
the lease agreement for control bv the industrial-estate 
authority over the use of the land and buildings and over 
resale ot the factory buildings. Control bv the sponsoring 
authority should normally extend only to the administra- 
tion of the estate or area and the enforcement of lease 
agreements, and not to the operation of individual enter- 
prises. The degree of managerial control would necessarily 
be greater m a specialized industrial estate than in a non- 
spcnalued industrial estate. Without interfering with the 
operations of individual enterprises, the industrial-estate 
management could have a healthy influence 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 sues and buildings. The type and nature «if services 
and facilities to be provided would depend on the objec- 
tives, the location and the composition of the estate and «in 
the complementary programmes of other public or private 
agencies. Industrial-estate managements, like enlightened 
managements of large enterprises, should «--ordinate and 
ensure the availability of amenities such as catering facili- 
ties   tire and police protection, health and recreational 
facilities, but need not necessarily provide them themselves 

The availability of trained workers was as important for 
attracting entrepreneurship, including foreign enterprise 
as tor achieving 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  facilities.   Occasionally  traini,;« 
faciliti« m specialized fields of productivity and manage- 
ment should be- organized by the industrial-estate manage- 
ment itself with the co-operation of the occupants and the 
neighbouring training institutions. 

Nil 

Advisory services, including guidance and assistance to 
the entrepreneurs and provision of information, were the 
most important promotional facilities „f a„ industrial 
estate. While full development of these facilities was 
possible only on the large estates, some services could be 
provided on small estates by the estate manager and by 
visiting teams of extension workers. The group felt that 
most developing countries were in need «.f permanent, 
government-sponsored extension service institutions. Ad- 
visory centres set up on industrial estates should assist not 
only the occupants of the estates, but also industries located 
elsewhere. 

Regarding   common    service   facilities   on   industrial 
estates, it was noted that the bigger the estate, the more 
economic would be the provision of such services. While 
certain services, such a< fire-fighting and refuse disposal 
were essential in every estate, certain other services, such as 
ciminoli workshops and canteens, would depend upon the 
size of the estate, its l«>cati«>n, the type of industries, the 
availability of outside services and other factors. Only those 
services tor which there was sufficient demand, and which 
svere  not available  on  a  commercial  basis,  should be 
provided  by the  industrial-estate authority.   On  most 
industrial estates for small-scale industries, a tool mom with 
heat-treatment equipment, drawing and design office, and a 
testing laboratory preferably associated with the issue of 
standards and quality certification marking would be useful 
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 operational experience and the 
estate environment 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 space in large industrial estates. The 
provision of too many services free of cost,  however 
would be detrimental to the growth of self-reliant enter- 
prises. Whi e promotional and educational services should 
be provided free of charge, services which directly bene- 
fited an industrial enterprise should be charged at cost. 

I:inancittf> oj industrial estates and industrial areas 

Because of the heavy investment and operational costs 
and ot the promotional nature of industrial estates for small- 
scale industries, it was unlikely that private and institutional 
sources of financing would be available for their establish- 
ment. Financing would generally be provided by public or 
government-supported institutions. After the successful 
establishment of the first demonstration industrial estates 
by the centra Government or by a public agency financed 
by the central Government, associations or co-operatives of 
entreprenurs and chambers of commerce and industry 
should be encourage and assisted to establish industrial 
estates, in co-operat on with municipalities, local govern- 
ments and urban planning authorities. Financing could be 



iindcrtakcii through privati- and institutional organizations, 
the issue of municipi revenue bonds, loans from insurance 
tumis, and so on. all of which could be provided under 
government or central bank guarantees. Financing of 
machinery and equipment and of working capital should 
be provided by institutional channels commercial and 
development banks and not directly by the Governili..• 
or the industrial-estate authority. 

The group noted that external financing from inter- 
national institutions and from bilateral programmes had 
been available for some industrial estate projects. It recom- 
mended that the technical assistance work of the United 
Nations Industrial Development Organization (UNI1X)) 
and the United Nations Development Programme 
(UNDP) in the field of industrial estates be co-ordmatcd 
with the work of international financing agencies. 

C()N( UNIONS AND MM OMMANDATIONS (II  THI 

BlIHLT CONSULTATIVI: (.HOLT 

The role of industrial estates and industrial areas in development 
policies and programmes, with special referente to promotion of 
small-scale industries 

The group observed that in the developing countries 
industrial estates and industrial areas were increasingly used 
m conjunction with other measures, to attract industry and 
to regulate its location. Industrial estates had proved to be 
an effective instrument for stimulating local entrepreneur- 
ship: they facilitated the establishment of new small-scale 
industries and rould induce the modernization, expansion 
and diversification of existing ones. Industrial areas con- 
tributed to attracting large-scale and medium-sized indus- 
tries, both national and foreign. Besides helping in plan- 
ning and regulating the growth of urban areas.'industrial 
estates and areas could also be a useful component of urban 
renewal programmes. One of their most important roles 
was to contribute to industrial decentralization program- 
mes by steering industries away from congested urban 
centres towards relatively less-developed regions. Industrial 
areas and estates were effective in promoting interindustry 
relations   in   particular  by  encouraging subcontracting 
between large and small industries. They could usefully be 
linked to projects for the creation or expansion of ports and 
airports. Thus, industrial estates and industrial areas were 
flexible instruments which could  be adapted to  serve 
different industrialization policies and to meet a variety of 
local conditions and needs. 

The group cautioned that the provision of physical 
facilities on industrial estates improved sites, standard 
factories, 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 
midies and should be assisted in all formalities leading to 
the establishment of their enterprises. Financing on liberal 
terms should be available to supplement the resources of 
the small entrepreneur. Once established, the enterprises 

should be provided with assistance „, solving then tech- 
nical, managerial and marketing problems, and with in- 
formation on industrial labour laws, fiscal benefits and 
obligations, and so on. The organization, financing and 
management of the estate „self, the incentive legation 
the organization of labour and management training, and 
the organization and financing of extension services should 
be part of a broader programme ofdevelopment. winch 
could be drawn up and implemented only bv the Govern- 
ment. Similarly, industrial-area promts «ere effective in 
attracting large-scale and mcdiuni-si/cd industries only if 
they ottered m addition to „„proved Mtes a variety of 
complementary measures and facilities. 

In localities where there were prospects for the establish- 
ment or industries of all types and sizes, both an industrial 
••rea and an industrial estate should be located, if possible 
on the same tract of land so as ,0 achieve economies and to 
facilitate interf.rn, relations. Flexible land-use polices 
should be adopted on industrial estates, small industries 
being offered either standard factories, improved sues or, 
when necessary, custom-built factories. 

The group felt that industrial development was of such 
importance to the economies of countries of the Middle 
East region that it required a greater involvement of the 
Governments concerned m particular in projects for the 
establishment of industrial estates and areas. 

Planning of industrial estates and industrial areas 
The groUp streacd mc ¡mportana. 0f undertaking indus- 

trial feasibility studies before planning the establishment of 
an industrial area or an industrial estate. This was necessary 
tor determining the location, type and size of areas 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 facilities. 

In most countries of the region, over-all plans had been 
drawn up of industrial development allocating resources at 
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-scale industries could be set up 
on the basis of standard studies, sometimes called "industry 
tact sheets" or "model schemes". Such studies 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 studies. 

In the Middle East region the objective of industrial 
development had a higher priority than that of decon- 
gestion of urban areas and regional development. Industrial 
estate and area projects should be integrated with other 
development programmes related to power stations, 
irrigation schemes, new agricultural settlements, large 
industrial complexes and so on. Medium or small towns 
having market centres would be good prospects for 
industrial  estate and area  establishments provided  that 
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other industrial feasibilities wore met and that local govern- 
ment and local leaders ottered their active support/ 

As tor the types of industrial estates, there was little 
opportunity at this stage of the region's industrialization 
for the establishment of specialised industrial estates 
estates tor all types of small-scale and light industries would 
be the most suitable. In view of the importance of the 
artisan sector in most countries of the region, consideration 
might be given to the establishment of workshop blocks 
with a tew common facilities in areas of concentration „f 
certain trades. 

Oratiliziitioti, maiiaoement and tramino 

The group observed that governmental agencies res- 
ponsible for areas and estates should, on the one hand, enjoy 
a large degree or autonomy to ensure operational flexi- 
bility and businesslike management and. on the other hand 
be subject to policy control of government departments 
Admission policies to industrial areas and industrial estates 
should be selective. High priority should be riven to new 
industrial establishments that have potential for develop- 
ment, in particular to export-oriented or import-substitut- 
ing industries. Modernization «if equipment or expansion 
or diversification ot production might be a condition for 
the relocation ot existing industries. Factory buildings in 
industrial estates and areas should not be sold without the 
agreement ot the estate authority in order to avoid their 
bang „sed for non-manufacturing purposes. As most of 
the prospective entrepreneurs were likelv to have limited 
financial resources, it would be advisable to lease buildings 
for a tixed period at the termination of which the occu- 
pants should have the option to purchase them either out- 
right or on easy hire-purchase terms. Kent subsidization for 
a limited period and on a progressively diminishing scale 
was considered to be- a desirable inducement to entre- 
prcneurship and occupancy. 

Some facilities on industrial estates and areas, such as 
power, water, gas and communications were essential to 
the existence ot the occupants; other services like canteen 
dispensary, police and firc protection were necessary for 
their welfare, safety and efficiency. Services and facilities 
necessary tor improving the productivity of units and 
reducing their production costs included: (a) advisory 
services, e.g.. training facilities, economic and tcchnol 
ogical extension services, research, technical information- 

(b) financial services, e.g., credit facilities, financial and est 
accounting, insurance service; (<-) technical services, eg 

tool room, testing laboratories, tool and equipment lease 
shops, maintenance workshops. Only those facilities should 
be provided which could not be set up bv individual 
initiative or the joint efforts of the tenants. These facilities 
should be available to occupants as well as to enterprises 
ocated outside the estate or area. The minimum services to 

be provided troni the very beginning would usually include 
testing and quality certification, tool room, maintenance 
shop and a good technical library service. While extension 
and advisory services should be provided free of cost to 
small-scale industries, common facility services of direct 
benefit to enterprises should be either charged at cost or 
subsidized (in the early stages). Close co-operation and 
collabora!ion with other agencies should be established for 
the setting up ot training programmes and close working 
relations should be maintained between the agency provid- 
ing extension services and financial and industrial research 
institutions.   Although  initially the central  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 cooperation in the development of industriai estate* 
and industrial areas 

The group supported the recommendation of the Kuwait 
Conference on Industrial Development» that a Centre for 
Industrial Development for the Arab States be created 
This Centre should include among its functions the provis- 
ion of research, advisory and training services related to the 
promotion of small-scale industries. The importance of 
such a Centre justified the assistance of the United Nations 
IX-velopment Programme (Special Fund Sector).  Until 
such time as a Centre began operations, there would be a 
great need m the region for intensifying industrial feasibility 
studies, for conducting research on small-scale industries as 
a factor of economic growth, and for promoting norms 
and standards regarding the establishment of industrial 
estates  and   areas.  Through   research  and   operational 
activities the United Nati• 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 areas. 

•• Report of the Symposium on Industrial Development in Anh 

I'evtlopment Orgamzat.on, Document N0.ID/CONF.1/R.R.4 
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UNIDO Ad Hoc Meeting of Experts on 
the Role of Advanced Skills and 

Technologies in Industrial Development 

A cííi ^CCOng ol ExpcrtS °" thc Ro,c of Advanced 
X A Skills and Technologies in Industrial Development 
was held at United Nations Headquarters in New York 
from 22 to 29 May .967. The Meeting was organized by 
the Industrial Programming Section, Policies and Program- 
ming Division of the United Nations Industrial Develop- 
ment Organization (UNIDO), as one in a series of projects 
dealing with techniques of industrial planning and program- 
ming under the United Nations work programme on 
industrialization.1 

The meeting was attended by the following international 
experts, participating in their individual capacity: 

LB   Cohen, Department of Industrial Engineering, 
Columbia University (United States); 

George Cukor, Institute of Economics (Hungary)- 
Kazimierz Laski, Central School of Planning and Stat- 

istics (Poland) ; 

Jiri Nckola, Institute for  Science  Planning  (Czecho- 
slovakia) ; 

L. Riha, Institute for Science Planning (Czechoslovakia) 
Carl Riskin, East Asian Institute. Columbia University 

(United States) ; 

A. K. Sen, Delhi School of Economics (India); 
Karl   Shell,   Massachusetts   Institute   of  Technology 

(United States); M 

Zygmunt Slawiiiski, ECLA; 
John Vaizey, Brunei University (United Kingdom); 
Alexander Woroniak, Catholic University of America 

(United States); 

Manuel Zymclman, Harvard University (United States) 
Representatives and observers from the United Nations and 
other international bodies also participated in the meeting 
I rot. 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 Committee 
for todu«nail*veloprnent a, ,ts Sixth Session and^pproved b £ 
tconomtc and Sooaf Council (Official Records ,,, thvEcmuml W 
Social Council, Forty-first Session. Supplement So 6, É£o? ¡ v! 
• jo, United Nations, New York, 19M,) *    3> V 

was adopted at the final meeting on 39 Mav ly67 and will 
be published as a United Nations publication 

The experts held twelve meetings; eleven discussion 
papers were distributed.* Discussion was directed to the 
following subject areas: („) technology and skills; (/,) 
choice of technology; (f) mdustrial manpower planning' 
and (</) polices for the adoption of advanced technologies 
Nome of the important conclusions and recommendations 
reached at the meeting arc given below. 

TECHNOLOGY AN» SKILLS 

The general question of the skill requirements of differ- 
ent levels of occupations and of various industrial sectors in 
the developing countries was explored in considerable 
depth It was generally agreed that efforts must be made to 
provide developing countries with relevant information on 
this area m order to promote effective planning. 

The group felt that continued study would be needed to 
assess, as it was not yet clear, whether the rangt of occupa- 
tions and skills in advanced countries was appropriate to a 
developing country. In many countries, 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 different levels. 

While the investigation of the appropriate sequence of 
investment decisions in the capital field was a fundamental 
part of development planning, problems of sequence which 
arose 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 led to 
widespread emigration of highly qualified manpower from 
developing countries to the advanced countries. Unless this 

* A list of papers is given in the annex at the end of this report A 
volume containing some of the papers will be published in •</,* a, a 
United Nations publication: The Role of Advanced SkitU ami Tech- 
nologies m Industrial Development (Industrial l'Ianni,,« and ftotram- 
mmg Series No. _?). 
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investment m human capital cull be utilized through 
smnitaneous development of the related industries, there 
would be a gross waste of economic and human resources. 

Taking these considerations into account, the group 
recommended that UNIDO undertake the following tasks- 

(tf) To determine the minimum educational and training 
requirement» essential to industrial occupations in the de- 
veloping countries. To this end, the use of job evaluation 
data as a source of skill requirements should be subjected to 
investigation and testing; 

(b) To compile occupational profiles of establishments in 
mular industries in different countries, with a view to 

ascertaining the relationship between the occupational mix 
and productivity; 

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

(d) To investigate the possibility of determining skill re- 
quirements on the basis of specific industrial processes by 
industrial sectors, and requirements of skill, education and 
other factors affecting managerial and semi-managerial 
(e.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 composition 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 
economies had to make. 

It was recommended that UNIDO undertake research in 
a selected number of developing countries to determine to 
what extent substitutions could be made among processes 
and final outputs in the various economics. Methods 
should be developed to estimate the future pattern of 
tactor proportions; the comparative advantages of various 
systems could then be weighed so as to facilitate the choice 
of the most appropriate technique. 

The group noted that efforts to find techniques conson- 
ant with the factor availabilities in developing countries 
have sometimes led to the promotion of inefficient tech- 
niques. Caution should therefore be exercised in the asesss- 
ment of such factors. Moreover, in industries where a 
choice of  technologies exists,  UNIDO should support 
efforts to determine which technical variants are most suit- 
able to the conditions under which they are to be adopted 
In the process of designing plants for developing countries 
separate analysis  should  be  made of the technologies 
relating to the core productive processes and of those of 
ancillary operations where the scope for factor substitution 
may be greater. 

Taking into consideration the limited market of develop- 
ing countries, ¡t was felt that due account should be taken 
of economies of scale; in instancc-s where these are signifi- 
cant, a higher degree of concentration might be preferable 
m the interest of efficiency. It 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 research on 
the importance of economies of scale in various industries 
and make the results available to the developing countries 

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

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

MANPOWER KANMNI; 

The participants observed that while a great deal of work 
has beer, 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 for formal educa- 
tion in industry, and of the resources which should be 
devoted to developing high-level manpower. 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, raking 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 following recommenda- 
fions: 

(a) industrial manpower training 

(i) UNIDO should study the relationships between 
general education, on-the-job training, skills and 
productivity. Existing plan, have tended to 
emphasize formal education and to place little or 
no emphasis on on-the-job training 

(") 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 dd then be made available to the man- 
power, exerts and advisers of the developing 
countries. r   e 



(...) UNIDO should undertake, on an international 
basis, a review of the training patterns for differ- 
ent occupations and skills, with a view to selecting 
those most appropriate fur the respective develop- 
ing countries. 

(b) Operational activities 

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

(ii) Manpower planning and programming experts 
should be included in the industrial devek>pment 
missions organized and supported by UNIDO. 

(m) UNIDO should prepare a roster of experts and 
mform the developing countries of the possibility 
of receiving advisory services in the field of in- 
dustrial manpower planning and programming. 

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

(c) Topics to he put forward hy UMDO for consideration of 
the Governments of developing countries 
(i) The development of industrial manpower plans 

and programmes dealing separately with short, 
medium and long-term programming aspects 

(«) Increased international co-operation among de- 
veloping countries in the field of manpower 
planning and programming. 

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

RESEARCH AND DEVELOPMENT PLANNING 

The (xpert group recognaed  that the adoption of 
advanced technologies in the manufacturing industries of 
devek>Pmg countries posed a demand for research and 
development activities and skills. As at least in the initial 
«ages research and development activities in the developing 
countr» will be mainly oriented toward, similar object- 
ive,, the following should be taken into comideration in 
thepeparation of a research and devebpment activities 

M Definition of the future orientation of research in 
relation to the expected pattern of industrial production 
development; 

(*) Training of scientific workers; 
(c)| Setting of pre-conditions for the adaptation of the 

results of world science and technology to the condition, of 
the developing countries; 

(d) Helping in particular cases to start up production in 
newly built plants and helping to train specialists for these 
plants; 

(«•) Concentrating the original research effort on the 
problem, which arise fron, the specific condition, of the 
respective countries, as it was felt that the solution, to tinse 
problem, were not sufficiently covered bv international 
science. 

In the f,eld of research and development, , scientific 
programme should be evaluated in terms of ,ts demand for 
rjgh- and middle-level manpower, and m tern,, of the 
allocation of funds. An assessment should be made to 
determine the amount of funds necessary to cover the costs 
of local research and development and the cost, of acuuir- 
mg scientific results, information and discover*, fon, 
abroad. 

As there may be substantial costs „.volved in the cstab- 
»hment of new institutes, the purchase of special devices 

(eg., electron* computer,, pilot plant, and other experi- 
mental installati«»«, laboratories) and «her investments to 
ensure research and development, ,t was recommended 
that   international   co-operation   should   be   developed 
through the estabJi,hmcnt of common research institute, 
common research team,, and other forms of bilateral and 
multilateral collaboration between developing countries 
including joint capital investment in industrial venture, 
and common licences and patent policies. 

POLICIES H» THE ADOPTION or ADVANCE re< HNOMX.II* 

The group noted that owing to the existing durational 
structure and the limited availability of capital in the devel- 
oping countries there was a great dependency on imported 
technology. Given the present magnitude .if the rate of 
technological innovation in developed countries it couM 
not be expected that this dependency would diminish in the 
foreseeable future. This concluion is band in part on the 
observation that the development of an efficient maiui- 
iacturmg  sector  in  developing  countries   requires   the 
adoption of advanced technokigies for the domestic and 
external markets. In practice, such technologic, can be 
secured only from the highly mdintrialued countries which 
have dcvck>ped these teehnok»gics ,n accordarne with their 
own factor endowment, and market »eak-. The process 

u tj ¿"mfCT iyf techntMy to developing countries 
should be viewed, however, in the light of the following 
limitation,: 

(*) Information on existing tcchnokigie, ii not readily 
available. 

(*) The devek>ping countries are generally lacking in 
experience in selecting and adapting available alternative 
technologies. 

(r) Resources for research and development are limited, 
with the consequent under-utilizafion of high-kvel man- 
power. 

(d) The devck>ping countries are dependent on imported 
technology, which in turn creates dependency «HI imports 
<^.produccr K00* and technical services, resulting in 
rigidities in the external sector and contributing to the 
inappropriate utilization of human resources, especially 
engineers and scientists. 
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(e) h, most developmg country the market is bmited so 

7" a f"*" ,nd,Btry th"e ma? ** •* «* «r a few 
efficient plant, mmg modern ^„j tecìttHìiogta 

JThc expert group made the following recommenda- 

(<) In order to reduce the burden, of .mported technoWv 
«  the   .„dividual  devebpmg   countries,   narior.al  and 

S•"? ^U «* « «P * conduct both bas* and 
applied research. Then- centres should undertake the des,• 
andengineering aspects of specific industrial projects. 

(A) As international pnvatc industrial investment niavs 
an „«portant role ,n providmg advanced techno^ to 

develop* emmtries, more irrformatioti should be made 

available on the advamage, of particular arrangements 
between dorn» and recipient industrial enterprises 

(f) Specified sums for research and devek>prnent should 
be- alkxratcd by international finançai institutions within 
their commitments for industrial projects. 

M rX-vek^mg countries should give serious considera- 
tion to the possibility of efficiently producing the» own 

producer goods. UNIÏX) ,h,H.ld render technical assistance 
"•   thM held and  carry  o«,   the  necessary   supporting 
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Expert Advisory Group Meeting on 

Industrial Investment Promotion 

IT"«. UNIDO „ON***«, rhe Ejtpm Advijor 

kSTí "T* °" k^"**1 ""*«««« Promotion 
was held », Umted Nation. Headquarter, in New York on 
3é-27 June 1967. Participating « tne „e^ w„c 

icmativci of «vestment promotion agencie» established by 

iron, United Staici bank, active in international invest- 
ment, from United State« governmental agencie en.a«ed 
«. «vetment promotion and from other interested or•. 
o«»om. Tile Chairman of the meeting wat Mr H W 
Sjjffrr^ector of the Policies »nd Programming Divkion 
UNIDO. The purposes of the meeting were 

To provide an opportunity for an exchange of idea» and 
experiences regarding preient industrial investment 
promotion practices; 

To examine more direct way, and methods of greatly 
mcreasmg the level of foreign investment in develop- 
ing countries; r 

To establish a basis of co-operation between private and 
governmental agencies engaged in industrial invest- 
•"*•»» promotion; 

To dm UM the present and future scope of UNIDO'» 
work m industrial investment promotion. 

A¿LL¡TT"1 * Pr0fMmme W* inau«uratcd by Mr. I. H. 
AMrl-Ranman. the Executive Director of UNIDO In his 
opening address, Mr. AbdeJ-Rahman reviewed the pro- 
***** and reábreme«, involved in successfuMy translat- 
ing an induKrial project into an mdmtrial plant operation 
ana called ancntKM. to the paramount rcqim.tr, of choosing 
*« project m relation to the over^M economy of the 

*otdd be carefully completed in ail its «peci underbned 
*^o^hty of in^Jementing a project by bringing 
together the ****** the project opportunity^ 
AWd-Rahman pointed out that greater energy and new 
"H!" r« ** bought to »*» on the problem of 
r*orcnmple»e«atio« if the now of iund. w» to approach 
even Che mirumum mdumiaJ growth requirementVof the 
«Coping countries The Executive Director of UNIDO 
a-o caled attention to the InduKrial Development Board', 
concern for du. problem and to UNIDO', re«>onsibilities 
«id projected increased activity in this fieU. rfcadded that 

eve« though UNIDO couU not mpply captai ,0 develop. 
mg n «ion,, « •U and  •* H,Pply the Im.am £ 

3 inTT,ve campaiftn to brin« ^»tul »v«. ment, ,n devebpmg nattons to the favourable attention of 

ÌSSamÌmn^M T*. HH,rm ^ financi- Fmallv- Mr. Abdcl-Rahrnan «rc«ed the importance of working closely 
with organiiatton, and governmental agencies which arc 
active sn mdustrial 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 
»o encouraging discussion on the most crucial aspect, of the 
investment promotion function from the initiation of the 
project to «s implementation, including an evaluation of 

Z ¡ÜTu   î*   Ï* tKCemty for rendcrmK aMi"«« at 
UNSS    U°thc, invcTand thc "**"* by ***" UNIDO could supply guidance, technical assistante, and 
training ,„ order to establnh such faciliti«. The subject 
mater«! considered by the participants was a, follow, 

W
JL   L ** tcchnkal *rv*« f<* the identirk-a- 

Hon of Wgh-priority industrial investment opportunities- 
(») Evaluation of thc effectiveness of present industrial 

«vestment promotion activities, including the rok- of 
myestmentpromotion agencies in the developed countries; 

W tittonshment in the developing countries of an 
adequate legal and administrative structure to assist private 
foreign investment; 

{i) Dissemination of information on the investment 
climate and opportunities in the developing countries; 

(e) EHaWishmcnt of investment promotion assistance 
units to help developing countries in the processus «>f 
investment; p 

(f) Identification of adequate sources of finance to ensure 
financing for sound high priority projects. 

In the general discussion on over-all policies and tech- 
niques employed by developing countries in their promo- 
tion drive » the United States for attracting investments, 
the need was stressed for more personal contracts with the 
business community and for closer relationships with the 
major sources of financing. 

One of the major obstacles to obtaining an increase in 
industrial »vestment in developing countries was the 
icarcity of soundly conceived and fuUy identified projects 
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Hie Hillinoten Industrial Estate in Scotland 

capable of attracting potential investors. Attention was also 
drawn to the interrelation between governmental invest- 
mem pobcie, and  the successful attraction  of private 
foreign resources. UNIDO was urged to devote its efforts 
to the whole programme of project implementation. This 
programme would relate not only to assistance in seeking 
out interested investors in the developed countries, but also 
togjudance and technical aid regarding the establishment of 
the local faaht.es necessary for the development of sound 
projects and for the rendering of assistance to foreign 
investors m getting their project under way. In this con- 
nexion UNIDO should undertake, upon ¡equest 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 wa, through international 
banking organization,  with considerable experience in 
finding prospective  investors, often among their own 
clients   The United  Sutes commercial bank,, actively 
engaged in international business, should be an important 
medium for advancing this personal contact, and UNIDO 
»hould avail itself of their facilities. The* banking organ- 
ization,, through their contact, in and out of New York 
City, could provide the vario« inveirne« promotion 
agencie, with personal introductions to interested parties 
m the United Sute, and ekewhere. In this way projects 
who* cx«ence might otherwi* never have been known 
could be advanced with full dau »upport for inveKment 
conadmoon.  Moreover,  a  number of governmental 

organizations ot the developed countr.es were also engaged 
in investment promotion. UNIDO should avail itself of 
these organizations for the benefit of the develo«,,., 
countries and co-ordinate ,ts over-all efforts w.th J^ 
the organizations. 

It was noted that UNIDO had alre.uiv embarked on , 
programme to bring to the attention of prospective United 
States investors outside the New York area .„formation on 
investment opportunities ,„ the developing comunes In 
organizing, w,th the assistance of banking and govern- 
mental organizations, a series „f lnmings in various n.rts 
of the United States where representatives^^ the ^Z 
promotion agences of the developing ountr.es could meet 
with prospective investor and have an opportunity to 
x  a,„ first.ha d   ht, naturc ()f .^^ 

their countries. Such meetings would also give the invest- 
ment promotion officers of the developing countr.es 
exposure to large groups of prospective investors 

The expert group noted that existing work in the ,re. 
of .„vestment promotion had to be greatly expanded if thè 
developing metrics were to receive .'greater How of 
investment so essential to their industrialization. It recog- 
nized that further studies of investment promotion tech- 
niques were desirable and urged that further periodic meet- 
ings be held. It recommended that meanwhile UNIDO 
should serve the developing countries in the following 
ways: ^ 

M Provide advice to the developing countries as to what 
type of investment promotion agency for industrial de- 
velopment would be- most effective, bearing in „1H,d th, 
particular conditions of each country. Such agencies could 
be located m the home country and directed primarily to 
domestic investors, or they could be located in capital- 
exporting countries to serve Wal industry and foreign 
investors. * 

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

(f) Provide assistance to existing industrial investment 
promotion agencies of the developing countries with a 
view to strengthening them and to improving their 
operation. 

(J) Advise developing countries or, more specifically 
their industrial investment promotion agencies on in- 
appropriate channels and procedures of reaching the proper 
sources of financing in capital-exporting countries for 
specified industrial projects. 

(e) Esublish contact between prospective investors in 
capiul-exporting countries and promoters of industrial 
projects in developing countries who may be seeking 
foreign finance or know-how, or some other contribution 
in kind. 

(J) Assist tho* developing countries which cannot afford 
the cost of operating investment promotion centres in 
capital-exporting countries to bring industrial investment 
opportunities, supported by feasibility studies or pre- 
fea»ibility evaluation,, to the attention of prospective 
foreign investors. 

M 
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