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Introduction

lation growth that is common in many underdeveloped

developing nation has available the choice between

subsistence and modernization, but only between modernization and starvation.
nerally seen in the form of economic development.

In such nations salvation is ge
And, in most situations, the development goal has taken on the form of

industrialization.

1. Giver the rapid popu
regions of the world, no

2. Industrialization for almost all developing nations means a sharp break
with the past. Certain trends may continue in some sectors, but the major
thrust of industrialization invalves a new direction in the forward movement
of various economic secltors. The procoss of industrialization, however, is
excecdingly complex, and fow nations have succceded in attaining
industrialization in a brief period of time.

3. Few developiug nations will find much in their past economic develonment
to help them plan rapid iadustrial growth. And, even where the past trend
could assist in the construction of plans for the future, few developing
nations would have sufficient useable statistics to compute an accurate trend.
Economic plans are too frequently constructed with no sound statistical basis.

4. But, if relatively rapid progress is to be made down the road to
industrialization, some pianning must take place. This is clearly recognized
by most developing nations as they construct general economic plans for their
industrialization. The more realistic plans take into account manpower as an
important factor for economic development.

5. Nevertheless, too few economic planners consider human resources as a
major factor in the development process. Only in recent years has greater
emphasis been placed on this factor and knowledge of this factor is still
rather limited.

6. Clearly; however, the human resources factor must be fitted into any
general economic plan. And projection of future manpower requirements within
the framework of a general economic plan requires that projected industrial
output be related to the manpower required to produce that level of output.

This cannot be done when no relevant past statistics exist to determine a trend,
or when the industry itself has not existed. Alternatives must be found.

7. When an industry or economic sector already exists, one such alternative
is to project future manpower requirements of the whole industry from the
occupational structure of the most modern plants. India, for example, has
used this procedure in its plans for development of some 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 future manpower requirements for expanding sectors of
their economies.

8. Another alternative open to all developing nations, as well as fully
developed nations, is to use as a guide the quamtitative data from other nations.
?his apgroach was used by the planning and developing agencies of Puerto Rico
in its "operations bootstrap". Puerto Rico assumed that the major sectors of
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the economy in 1975 would approximate the productivity levels of the United

States in 1950, with the distribution of employment following a similar pattern.
Perhaps data for other nations would have Leen more appropriate but there was no

real choice; no statistics in any way reasonably comparable were avajlable.
Despite the disparate levels of economic development Letween Puerto Rican
industries and United States industries, the comparisons were used, and with
considerable success. But, few other nations felt sufficiently comfortable to
use United States manpower statistics as the suicde for econcmic planning.

9. There are few experts or writers in the field «f marpcwer and 'vman
rescurces developrent who do ¢t recogrize :atermat.rnal - ar 3°S as a tasic
method of making manpower proiectinons. Their use has been limited hecause the
relevant data have not been collected, analvzed, and ma-e availatle in usefu!
form to the developing nations of the werl!, Ire . -abiv, =ne in‘:_azisn ~f the
international compariscn rethed of marpower droiecs: s as 3
is footnoted with the caveat that the necessarv Jata

e

.able anrrocacth

10. 1In this current report, we are presenti:iy srelimimary srazistics nn
nanpewer for a series of selected countries at <ifferent levels rf ecrnenmic
development. It is assumed that data for .rontries ar <irlerent le.els of
eccnomic development represent differcit levals of tecr o v, breadly efined
to include sucih factors as size zf eszahl.shrment. Trom o sycroan arca of Cata,
presented bv incdustrw ~r cccromic Sector, @ Leselonins nacion LAl €l Cae
set of statistics as its target for scme future level -7 deveizroent ¥
greater the number of nactions renresented [n Sir ccnatlc UL, the Jreateor Lo
likelihood thas a dewvelozing nati-n can 17l the sec =haz -pst Clcsc. v ~awries
its desired level of developrert. Tile 1t !5 pess.ozle f°r a rat.-
inreronlate cetweern sets <f daza, €tims TaoTiedn vl cant LouR s : -
&8 narrow as ocseidle 1+ ovdey oo o — v iTize srrvoa:
v “he hasis for thlis anmrcach ~f manrcower nrifect.cns s tre lliwong
hvpothesis:

"Sirce a given skill za

technclozy, (arnd rence

relationshio hetween va

given Industr. and th

in the sare industrv.”
12. This hvpethesis was zested bv th2 use oF 237182108 avad..ul € T I°¢C
various states >f zhe "'nize2Z S-ates Trare L5 g lTc L weniT o vasis T osroiood
that the relaticnshiz cxists. ‘hile the relat.ros! sz T e
testec for -raricus naticas, there ave .nTigalicng Lnat To. Ti.atlor ..
hoid.
3. This repert 1s a preliminary statement Lasel €7 o2 vA3T re3Car IrC Cull
v Professcrs Manuel Zvmelmar, Irwirn L. Herrnscadz, and lcrrig - oowitz o
the Eccnemics Departmen:t =¢ Northeasterm Tnivers T, Dosii- I reziizo-

.8 teing conducted under the sponsocrstir ~f Irc lureal Tor oLat.n rer.is o7

the Agency for Intermatiora! DJevelaprent. T p i

cccupatiora! data by irdustr: is a ciff.zolt a~. t.mo-lits, _ .

Zonsidera®ly more dara than here nresantel nas Leer CO.Llecnit anl LIts.zoralls
v

mcre will be collected and analvzed bei~re t-ne resea i1, Tz oLormplened,
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But it is undoubtedly important to let the interested persons know what is being
done in this specialized field and what are many of the problems.

14. We humbly feel that this research, when fully completed, will be a
significant contribution in assisting nations in their economic planning.

15. In summary, we should point out the basic underlying assumptions of this
research project: (1) that planned rapid economic growth for any developing
nation involves a rather sharp break with its own historical past; (2) that
international comparison of occupational structures is a basic method of making
manpower projections; and (3) that the link between manpower planning and the
planning of production is the relationship between the skill composition of the
labor force in a given industry and the productivity of the industry.

Skills and Productivity

16. 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 transformation is represented by a production function that shows
the outputs that can be obtained from various combinations of inputs,

assuming a given state of knowledge.

17. Most production functions in economic literature concentrate upon the
combinations of capital and labor and hence the substitution of capital for
labor and vice versa. Little attention is paid to the type of labor that must
be combined with a given type of capital. Production functions deal with
relative quantities rather than with qualities of factors.

18. Focusing attention on the type of labor rather than the relative amount of
labor is recent phenomena. This reorientation was brought about on the onc hand,
by the apparent increase in structural unemployment in highly developed economies
and the growing awarencss of the investment characteristic of education, and on
the other hand by the inability of some developing cconomies to achieve desired

livils of productivity with a certain amount of capital because of a lack of
skills.

19. Solutions to the two problems of unemployment and low productivity are
hampered by the failure of economic theory to formally incorporate labor but as
: an hongéneous 1pput, and by the paucity of research into the work force

| composition of different industries and its relationship to productivity,=—

f 20. There is reason to believe that there is a hi
between a certain type of production method and th
for it. In other words, a
level of productivity is re

specific kind of capital equipment that i

gh degree of complementarity
; e kind of labor force needed
certain level of technology and hence, a certain

1/ We shall assume that
factor of production. Sin

ce we are deali
shall refer in the future penacaly ulch che Lnput of labor, we

to the productivity of labor 8imply as productivity.
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21. This assumption can be formalized as follows: The productivity of an
industry is linked to a specific occupational distribution of its labor force.
The production function in this case is of the type

Q = F; (K, Ly, Lyyeennnn... Ly) (1)
where L1, Lz,.........Ln are the number of workers in occupations 1,
2, ..., n, and where K is the amount and type of capital.

22. We can rewrite (1) in the following way:
Q/L = F, (K/L, LI/L. L2/L. ......... Ln/L), where L is the total number of workers.

If we also assume that K/L is a function of the occupational distribution of L,
then it follows that:

Q/L = F3 (L]./L' LZ/L' ......... L /L).

23. State data of the Unites States were used to test this formulation.

Industry occupational data came from the 1960 U.S. Census of Population; industry
productivity data, from the 1960 Annual Survey of Manufactures. The former
provides the occupational composition of industries in each of the fifty States;
the latter, value added and number of employees by industry. We chose State data
because of their comparability 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 professional and technical category, we separated
accountants, engineers, scientists, and technicians. In the manual worker
category we separated operatives and craftsmen; and in the craftsmen category,
mechanics, electricians, foremen, etc. 1In all, nineteen occupations or
occupational groups were used. The percentage of these nineteen occupations or
groups in the workforces of 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 and occupational
composition gave the following coefficients of determination. 2_

2/ All coefficients of correlation are significant at the 5 per cent level.
The coefficients of column (1) were obtained from a linear correlation of the

type y = a + 8 X + a,x, + ..., 8)9%19 vhere y 18 value added per
employee, X; 1is the percentage of occupation 1 in the total workforce,

X, the percentage of occupation 2, and so on.

The coefficients of column (2) were obtained from a linear correlation of the
type logy = a+ a, loga +a, log Xq oo, + a9 log X199 where

Ys Xps Xg and so on are the same as in the first equation.
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Table I

Correlation Between Productivity and QOccupational

Distribution in Selected Industries in the U'nited States - 1You

(D (2)

2 2
Industry R _R__
Fabricated Metals . 586 .672 i
Food and Beverages .768 601 i
Chemicals .623 .883 ;
Machinery, exc. Electrical . 649 072 %
Electrical Machinery . 549 .L82
Apparel and other Fabricated {
Textiles .614 .688 !
Printing and Publishing .569 .617 w ?“
Textiles 472 .730
Rubber and Plastics .458 .651

24. These correlations show a relationship between value added per worker and
the occupational mix of a given industry. However, it must be stressed that
the nature of the relationship is not the same for each industry. Each industr
seems to have its own pattern of occupational change as productivity changes,
and we cannot generalize from one industry to another. The following tabiec .iv
an idea of the direction in which the percentage distribution of selected

occupations in the workforce of each industry changes as the industry's
productivity varies. ‘

25. This table shows substantial differences among industries. In tcxtiles,

for example, operatives trace a clear trend. As productivity increases, the .‘,‘. ‘
proportion of operators in the total workforce decreases. In contrast, in ’
printing, publishing and allied industries, the number of operatives incrcascs

as productivity increases. In fabricated metals, the proportion of managers

decreases as productivity increases but in textiles and in apparel, just the

opposite occurs. In a number of cases, there is no clear trend between speciti
occupations and productivity and) in general, there is no indication that an

increase in productivity is accompanied by a uniform change in the occupational

composition of each industry. This analysis is confined
3 ert
minimum productivity range. 3_ y ined, of course, to a certain

26, It is possible that the same relations
occupational mix hold for productivities we
States industries. As will be shown below,

hips between productivity and
11 below (or above) those of United
we have reason to believe that thesc

3/ When the difference between the states
productivity is small, say 20 to 30 per cent
marked trends.

with the highest and the lowest
» there is little room to observe
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en considering broad ranges of productivity. 4/

However, the most important lesson to be learned from these data is that there
is a systematic relationship between industry occupational mixes and industry
productivities, but that each industry has its unique pattern.

relationships do change wh

Extension of the Argument to International Data

27. The idea that the productivity of an industry is reflected in the occupational
composition of its labor force can be applied to international data. The spectrum
of productivity levels is much wider, and we can expect clearer trends and more
discernible patterns. However, the difficulties involved in using international
data are considerably greater than those involved in using United States data. A
major difficulty is the lack of comparable systems for classifying and reporting

occupations.

Problems of Occupational Classification

28, At a minimum, international occupational data ought to permit interindustry
and intercountry comparisons of key occupations, either because they represent

skills crucial for development or skills intimately linked to technological change.

Occupational data thus have to be in sufficient detail to show well defined jobs
which can then be combined into groups of closely related jobs on the same level
of skill and requiring the same types and amounts of education and training.
Furthermore, for purposes of international comparison, job groupings of different
countries ought to include the same types of work. However, such comparability
is more than a matter of job title; it also involves job content.

29. Population censuses are the source of most of the currently available
occupational data. To varying degrees, all census data seems more concerned with
reporting traditional 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 fits the content of the job. For example, at least
one major European country seems more interested in knowing how many barkeeps it
has than in knowing how many technicians of various types it has, Different
types of technicians are grouped under one all inclusive label, irrespective of
what they actually do, etc.

30. For the researcher, international occupational data, even when it does exist,
presents three interrelated problems, aside from the question of accuracy, which
we assume solved for this discussion. The first problem, and conceptunliy 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 in aggregation; in part, different combinations of occupations at

4/ One difficulty with using State data, in contrast to using international

data, is that the occupational structure of an industry in a given state may

come from establishments that specialize in the production of a few items.

The product mixes of industry in each of several industrially diversified

;zrzzsigz.zrgbab;y arelTore alike than they are in each of several states in the
es. ecialization

sharper among atazes than amongigntggnE?OdUCt. °f & glven industry 1s apt to be
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the same level of aggregation. No country presents data in as great detail as
that provided by the five-digit occupationgl/titles of the International Standard

e S

Classification of Occupations (1.5.C.0.). 2~/ Most countries use either the

three-digit unit groups of I.5.C.0., its two-digit minor groups, or some variation
of one or the other. An example of a five-digit 1.5.C.0. occupation would be
"Machine-Tool Setter, Metal Working", part of the three-digit unit group, "Fitter-
Machinists, Toolmakers and Machine-Tool Setters", which in turn is part of the
two-digit minor group, "Toolmakers, Machinists, Plumbers, Welders, Platers and
Related Workers". &

31. Any aggregation above the three-digit level is relatively useless if on: is
interested in precise occupational comparisons. Unfortunately, once the date

has been combined in dissimilar ways, it is impossible to make valid international
comparisons unless one can decompose the figures, a procedure precluded by the
failure to publicize occupational data in finer details

32. Aggregation presents another problem as well. It conceals what might be

vital jobs in an occupational structure or significant trends by submerging them

in a broad grouping. Broad groupings are particularly deceptive if they contain

offsetting trends. Our own work with United States occupational data by industries l
and states suggests, for example, that certain specific occupations, such as

accountancy or mechanical engineering, might be more important in distinguishing ‘
di fferent sectors of an industry, than a more inclusive group, such as one

containing all professionals. Moreover, it makes a great deal of difference for
educational planning whether it is necessary to provide physical plant and
faculties to educate accountants or whether it is necessary to provide physical !
plant and faculties to educate engineers, and within the latter group, whether
to educate electrical eungineers or industrial engineers. Thc more advanced the
occupational level, the greater the likelihood of specialization and the greater
the difficulty of moving to another professional specialty even within the same
profession.

33. The second and by far the m re serious problem, is the proclivity for
classifying occupations by product or by process rather than by level of skill
or by degree of work complexity. In part, but 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. 1.5.C.0., for example,
often groups together blue-collar workers engaged in the same activity or
industry, irrespective of skill level. This problem is prevalent on the
three-digit level, but even the five-digit level of reporting is not immune. For
example, 1.5.C.0. has a five-digit occupation "Electrical Fitter (Domestic
Appliances),' who:

5 / International Labour Office, International Standard Classification of
Occupations (Geneva, 1958).

6 / 1bid., p. 113 to 114,
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Fits, assembles and repairs electrical domestic
appliances in factory: performs basic tasks
similar to those of Electrical Fitter, General

. . . but works or electrical domestic appliances,
such as electric fans, vacuum cleaners and irons,
of which special knowledge is required. -

Is this an all around craftsmen, a skilled fitter-assembler or merely a semi-
skilled assembler? The impli.ation is that he does 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
1.5.C.0. does not provide an alternative classification for placing workers
doing just one specialized job in the assembly of domestic appliances.

34, The merging together of different skill levels makes it almost impossible
to isolate occupations that probably are crucial for economic development.
Skilled manual workers and first line supervisors too easily disappear in an
abyss entitled, variously, "craftsmen and production workers" or when the
classification is based upon industry rather than socio-economic level, a8 in the
case, for example, of '"chemical and related process workers'. It would see..
essential to separate skilled production workers from semiskilled machine
tenders or process workers. Similarly, unskilled workers or learners ought

not be included with skilled and semiskilled workers. Typically only unskilled
laborers appear by themselves, even though lack of skill is not only or even
primarily a matter of whether or not the work requires brawn rather than brains.

35. The neglect of skill differences 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
functionsl distinctions. All censuses as well as 1.5.C.0., 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 segregated, but this is a relatively rare
concession. According to most classification systems, managers are egalitarians
at heart.

36. Luckily,a somewhat better job of distinguishing skill levels occurs in

the classification of clerical and sales workers because many job titles
coincide with differences in the degree of work complexity or the amount of
skill required. But even in this case there are disturbing lapses. Very often
there is one all inclusive category for office machine operators or for all
sorts of specialized clerks. Unfortunately, machine operators and specialized
clerks include a fairly broad range of skill levels,themajority of a nation's
clerical workers, and,frequently,rapidly growing occupations. Sales clerks
who may not be much more than package wrappers and money collectors are
indiscriminately dumped with sales people who have to persuade customers to buy

7./ 1bid., p. 126.
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expensive consumer durables. There may be good reasons for combining such
disparate occupations, but one of the reasons certainly is not to rank jobs by
skill level.

37. Finally no census tries to differentiate service jobs by degree of
complexity, except in a very rough, accidental fashion. Thus service workers
often are classified into those working in households and those working outside.
The inference is that the former are at the bottom of the skill scale. 1.5.C.0,
has a fairly elaborate classification of service workers, but it is necessary to
get to the five-digit level before skill differences can be distinguished. Even
here, however, there are difficulties. First, skill differentiations are
largely fortuitous, the result of conventional ways of labelling and grouping
jobs rather than any systematic effort to rank them by complexity. This neglect
is not unique to 1.85.C.0. No census tries to do this. Secondly, even the rough
skill differentiations discernible at the five-digit level have ambiguities.
Again this feature is not unique to I.S.C.0.

38. A few examples are in order. How does a cook compare in terms of skill

vith a policeman, or a beautician with an airline stewardess? The difficulty is
compounded when one tries to make comparisons among 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 guidelines
here. It is assumed, more or less, that the clerical worker and the service
worker, excepting 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 the "superior' of the average clerk or service worker.

e emt———

39. Actually we have just stumbled upon our last problem. Census occupational
data are gathered without trying to learn anything about the content of the jobs }
reported. Only job content can offer clues about the degree of complexity of the

work and the degree of skill needed to perform it. For example, what is a cook?

Is he a chief or an exalted counter clerk? What is a machinist? An all around

craftsman, job setter or the operator of a specialized machine tool, possibly

completely automatic. Questions of content are especially important when

comparing the occupational structures of industries at different levels of

mechanization. Job titles by themselves can confuse the difference between modern

machine skills and traditional artesan skills. The more technically advanced an

enterprise or industry, the greater the likelihood of specialization and the

greater the likelihood that the work will not require traditional skills, even

though the traditional titles continue to be used. Thus a low productivity

textile industry might have a high proportion of skilled weavers, while a high

productivity textile industry might have comparatively fewer weavers, most of

vhom actually are semiskilled machine tenders. One could multiply such examples,

not only with respect to manual worker jobs but also with respect to white-collar

and service ones as well, as our earlier discussion suggests.

40. The occupational code we developed for our work 8 /reflects many of the
dilemmas noted above. We chose 1.5.C.0. as our frame of reference on the grounds

8 / Bureau of Business and Economic Research, Northeastern University,
TClassification of Occupations by Skill Level', 1964, unpublished multilith.
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that other nations were also likely to use it, or a modifigd versiop of'it,
than they were to use the census categories of the United States. We first

tried to rearrange 1.5.c.0.'s five-digit occupations accordiug to broad skill
categories, such as skilled, semiskilled and unskilled fo? nanual worker
occupations, and higher-skilled and lesser-skilled for whit' -rollar worxers
and service workers. However, the failure of 1.5.C.0. to delineate
blue-collar skill levels or to separatcly account for surervisors, and the
failure of most census data to do the same or to report cccupational data in
sufficient detail, forced us toc abandon our original efiort. ke now have
adopted a classification system based upon cccupaticnal titles as rencrtad by
individual censuses rather than one based upon skill requircments. Tt was
difficult to find data that did not mix in various ways blue-ccllar jcbs of
di fferent degrees of complexity. We made no cftort to rank managerial
positions by skill, because rarely are they reported in sufficient detail, ner
is there a ranking system available, for the purpose.

41, Our original classification scheme also sought to distinguish between
blue-collar and service occupations that cut across industry lines (e.z.,
builder, weaver). The objective was to minimize the number of classificatic
as well as to identify occupations that might atfect multiple industries,
perhaps the entire economy. Our revised classification retains this
distinction to the extent that existing census (lassifications do. Here again,
however, job titles or names rather than skill level or work content, are the
basis for classifying and reporting data.

[

ns

42. Some fundamental problems remain, however. Onec is the failure (pernars
inability) of census takers to obtain meaningful information about worl

content. Another is the absence of a method for ranking jobs by skill level!
work complexity. 7The Bureau of Employment Security of the U.S. Department o1
Labor has developed such a ranking svstem as a means of revising its

Dictionary of Occupational Titles. The ranking method depends upon careful
analysis of work content and worker functions, and insofar as the complexity

of the work is concerned, does not permit comparisons ameng different V
occupational families. For example, one cdnnot compare the reclative complexity
of a truck driver's job with that of a coal miner. Moreover, the U.5. Bureau C
the Census does not use it for its own occupational classif{icaticn.

43. Perhaps censuses of population should not bc used to obtain extensive or
detailed occupational information. Instead such data might better be cbtainel
from special establishment surveys similar to or part of regular surveys or
cgnsuses_of manufacturing and of industry. There probably is no other way of
discovering what workers actually do, and it is this kncwledge that underlies
any systematic ranking of occupations by skill. There are further advantagcs
of such a special survey or census. The occupational data wculd be grouped
automatically by industry and, if one wanted, by establishment size as well.
Moreovgr, the occupational data would come from.the same universe and ovcr 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 : i
aS ensuring that
the same sector and date. ’ 211 the data referxed to

Problems of Comparing Productivities

44. A second difficulty arises in comparing productivities. This problem has
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occupied a prominent place in economics, and despite numerous attempts to solve
it, progress has been slow, and practical measures of comparison few. Diffcrences
in exchange rates, taxation policies and subsidies, wages, product mix, markets,
depreciation policies, etc. make the task of comparing productivities of
industries in different countries almost insurmountable. There is, however, an
inverse relationship between the difficulty of comparing productivities and
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. The wide range of
industrial productivities in an international sphere makes it easier to rank
industries. Moreover, ranks can be based upon more than one criterion, cach of
which can serve as a check on the other. Value added per cmpioyee 'n 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 comparisons is the small number of observations,
especially at the lower end of the productivity scale as 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
compositions 7nd productivity in manufacturing industries in different

countries. 2-

International Comparisons

45. The data we have chosen to present came from Canada (1951), United Kingdom
(1951), United States (1950 and 1960), Japan (1960), Turkey (1960), India (1956).
We also have included Puerto Rican data for 1960. The productivity ranks and
the occupational compositions of the different industries on each of these
countries and in Puerto Rico are given in appendix II.

46. Four major occupational groups were used to illustrate our point that there
is a relationship between productivity and occupational structure. The number of
occupations and countries, of course, is too small to be more than indicative.
Conclusive evidence will have to wait until we have completed our collecting of
international data.

47. The occupational data are not as refined nor as detailed as we would have
liked. For the reasons mentioned in 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 completely
unskilled work. Most blue-collar occupations reported by Puerto Rico, India,
and Japan are mixtures of skills, combinations of skilled and semi-skilled.

9/ We currently are engaged in research sponsored by the Agency for Intermational
Development for the purpose of gathering information about the occupational
distribution of industries on a worldwide scale. The final product of this
research will be a collection of tables showing a detailed occupational distri-
bution for about sixty sectors - in some sixteen countries. The number of
countries was determined by the availability of data. The occupational distri-
butions will include about two hundred occupations.
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The alternative to using a very detailed (e.g., 3-digit) classification that did
not necessarily reflect skill levels (nor necessarily include all countries) was
to lump blue-collar occupations in a single category. The same admixture of
gkills exists in the other major occupational groups, save for professional and
technical. Furthermore, detailed data (e.g., @ three-digit classification) are
not available from some countries or only on an incomplete basis. In the case of
Turkey, for example, the available data give only a to.al figure for managerial,
and clerical occupations combined and orly a total for professional and technical
combined. Finally, in the case of India the reported figures of professional and 1
technical workers seem to include skilled craftsmen and supervisors, thus
inflating the proportion of high level occupations in industrial workforces. :
Despite these shortcomings, general tendencies can be seen between these I 1
occupational groupings' and productivity.

48. 1In all industries, except printing, publishing and allied products, therc :s
a direct relationship between professional and technica! workers and productivity.
As productivity rises, so does the proportion of professional and technical.

The proportion of professionals taken alone behaves it; a similar way although ‘\ b
somewhat less consistently., For example, in textiles there is no obvious !
relationship between professionals and productivity. The proportion of technic:ans,
however, shows a less consistent behavior than that of professionals. Almost cuery
industry in the United Kingdom shows a higher proportion cf technicians than one

would expect if there were a consistent trend for this occupational group. Perhaps
technicians in Britain do many jobs done by professionals elsewhere, or conversety

many professionals in the United States and Canada do work that technicians could

do. In any event, it seems that in general as productivity ris:s, so does the

proportion of technicians.

49. On the other hand, the proportion of white-collar workers in many industr:es

seem to trace no pattern as productivity changes. A pattern does seem to cmcrge

in textiles, fabricated metals, machinery, and rubber products. However, it is

a slight one and appears only if we exclude Japan. Japan seems to be a special .
case. The proportion of white-collar workers is unusually high in many L
industries on the basis of their productivity ranks. This peculiarity.’ may reflect

traditional employment practices or special social conditions. » L

50. Within the white-collar group, managers, officials and proprietors (which
excludg foremen) , also show no relationship to productivity. It seems that
a'lssertxons that the proportion of managers must increase for productivity to
increase are unfounded, once some minimum proportion is attained. State data for
the United States corroborate these findings for the international sphere. Ot
course, we cannot conclude that there is no connection between the quality of ' )
anage'emelent ?“d productivity. Further, the broad nature of the managerial
:;fa::xfxcatmn we have used may conceal a distinctive trend for a specific tvpe -
nager, such as plant managers or company executives responsible for '

h r

51. The same conclusio:? applies to the clerical and sales groups. Their |
E:ggz:ﬁiznsezls(; §h3w ht.tle or no systematic change with productivity. Still, !
cerrain dyivgferzntn;rustr;es appear to have a unique proportion of white-collar
workers diffe om that of other types of industries. For example, petroleum
products, printing and publishing, and chemicals, have on the average
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higher proportions of white-collar workers than apparel and other finished
textiles, textiles or fabricated metals.

52. Service workers as a group, aithough insignificant in terms of their
proportion of the total work force, in any industry, present a distinct pattern
if we group the countries in our table on the basis of whether they have pre-
dominantly low or high productivity industries. Industries in countries with
predominantly low-productivity industries in general have a high proportion of
service workers compared with the industries in high productivity countries.
The intra group relationships are extremely weak. Our finding correspouls with
observed patterns 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 naturs. This
apparent »rolificacy may be the consequence of low wages, as well as of
entreached traditions and social mores.

53. The proportion of blue-collar workers in the labor force generally is
inversely related to productivity. This trend is even stronger for the

unskilled. Again, we must emphasize that other and more clearcut patterns
probably are hidden within the all inclusive skilled and semiskilled group,

vhich inadvertantly even includes working foremen and supervisors. These internal
shifts disappear with aggregation. Only a very disaggregated occupational
classification system can provide the practical tool needed for discerning those
occupational patterns related to productivity that are useful {or manpcwer
planning.

Education and Manpower Needs

54, Our assertion that an industry's productivityv depeads cn the coupositicn f
its labor force and that a detailed classification of occupations is necded for
efficient manpower planning conflicts to a certain extent with the position of
those who hold that the educational level of a nation's population is a maior
determinant o productivityv. It is not the educational level, but the sikills

of a nation's workforce that seem to count most, and the twe are nct

necessarily synonymous. 10

55. A traditional index of the qualifications needed for an occupation is the
educational level of its practitioners, but this is by no means the only standard

10/ It will be helpful to keep in mind that when we refer to occupations we

have in mind functions. We are not cvaluating the general capacity or the
alternative abilities of the individual who happens to be performing a particular
function. In other words, when we say that industry A requires a certain
percentage of electricians to achieve a specified level of productivity, we
assume that workers assigned the tasks and dutics associated with the jcob
description of electrician are in fact reasonably competent electriciars, Tn
effect, we classify a worker according t. his duties, as reperted by him, and

not according to anything else he can du. I1f a lawyer, for example, is working
as a foreman, we consider him a foreman and not a lawyer.
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d educators
by which to judge occupational requirements. Economists an ,
eZpecially the latter, tend to stress formal education and not other quite

important ways by which people acquire skills. 11/

56. A greal deal of attention has been paid and continues to be paid to the

education of professional and technical workers. One poni.ble reason is that the
gestation period of these occupations is long (an engineer's education, for

example, takes at least another nine to ten years after finishing elementary

school) but the way to become a professional is generally fairly well d2fined and
singular. The less conspicuous but yet important skilled manual workers until

~ecently have drawn much less attention from educators and economists despite their
numocrs ana thdr role in production. It theretore is not surprising that there ¢
is little knowledge about the level of educaticn or the amount of training needed
by those in skilled blue-collar jobs or in gemi-skilled ones. Although the way
to become a skilled worker is not clearly delineated, training a craftsman may
require years of formal schooling and then additionnl years of on-the-job
training and work experience. To complicate matters, 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 are multiple

paths of skill acquisition all leading to the same objective - the turning out

of a person who can meet the work requirements of an occupation.

57. Statements to the effect that formal education automat ically yields a
higher level of productivity, while not particularly useful for practical
manpower planning, may even be harmful to countries that lack the resources to
formally educate large masses of people destined to become blue-collar workers.
The fact that there are countries with both high average levels of education
and high levels of industrial productivity may reflect more than an
occupational structure heavily weighted with occupations that require extensive
knowledg2 and broad abilities obtainable only after years of formal schooling.
The high average levels of education also may reflect an overall high level of
general education made possible by high per capita real incomes. This amount of
education may be more than what is needed solely to accomplish the work of the

economy. » ‘

58. The view that educational levels in zome industrially advanced countries
exceed occupational needs seems to be supported by international comparisons of
the years of schooling of workers in given lines of work. The table in
Appendix III compares a few specific occupations taken from clerical, service,
and skilled worker categories in the United States, Canada, Japan and Great
Britain. The years of schooling are approximations, because each country either

_L!._/ There probably are many reasons for this predilection. First, there is
little concrete information about how people actually acquire spec;fic

skills of a nonprofessional sort. Second, it may be worthwhile noting that
economists and educators, being themselves professionals whose vocational
prepa'aration has been almost exclusively formal in nature and has rested upon an
earlier period of unspecialized general education, tend apparently to

generalize their own experiences and their knowl
encompass all type of jobs. nowledge of other professions to
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collects somewhat different information or groups it differently. For example,
Canadian years of schooling are arranged in the following categories: 0-4,

5-8, 9-12, and 13 years or more. United States years of schooling are not
presented in exactly the same way: 0-4, 5-7, 8, 9-11, 12, 13-15, 16, and 17
years or more. On the other hand, the British do not give years of schooling
but the age at which formal education is completed. Age of completion
distributions then must be translated as best as possible into corresponding
years of schooling.lz/ However, we could not take into consideration differences
in quality of education. Further, the broad years-of-schooling distributions
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 same occupations in different
countries are 8o great that we cannot help but conclude, that educational levels
in high productivity countries are the result in part of a demand for education
that is like that for an income elastic consumer good. Technology alone cannot
be the sole explahation.

59. 1In planning for the training of skills the important consideration may be
the minimum level of education needed before a person can learn to perform
effectively the duties of an occupation and the different rates of substitution
between formal education and other forms of training. Developing nations, with
limited resources, have to be especially careful to choose the most efficient
and economical ways to impart scarce skills and not become swayed by the example
of the more prosperous nations where the blue-collar worker probably is
overeducated from the limited standpoint of production requirements.

The Use of Input Qutput Techniques in Planning Manpower Requirements for
Development '

60. Our assumption of a unique link between the level of productivity in an
industry and the occupational distribution of its labor force allows the
incorporation of occupatirnal data into general input -output models,

61. Input-output tables generally assume: (a) fixed capita)-labor coefficients,
(b) fixed interindustry coefficients, (c) a unique technology for every sector,
(d) homogeneous labor.

62. Our model assumes, as in the general model, that (1) interindustry
coefficients are constant, but unlike the general model that (2) the

productivity of an industry is a function of its occupational composition,

(3) the amount of capital employed is a function of the occupational composition,
(4) there are many technologies and hence productivities, available to each

sector and, (5) the occupational composition of the population as a whole is known.

12/ This type of translation can be no more than an approximation, as it was
in the case of the British data, despite use of the excellent descriptions of
educational structures in UNESCO'S World Survey of Education - II

(Paris, 1958).
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ors and three types of skills (this
and m skills) we may write:

+5, 1% ¥571¥2%831¥3 (1)

1f we assume a country with three sect
can be expanded easily to n sectors

x1+l21X1+a31X1+rK1
X1 is the production of industry 1
Xyp is the final demand for the product of industry 1

Sy i the number of people in occupation 1 employed in industry 1

r is the rate of return per unit of capital
K; is the amount of capital in industry 1

v, is the wage paid for skill 1

8, {s the interindustry coefficient

Regrouping (1) we have
"1(‘21*'31)"12"2*‘13"3*"10"“1‘(511"1*‘521"2*531"3) (2)
dividing and multiplying certain terms by Ll’ the number of people employed

in industry 1, we have .
X + Sy o+ o+
g Ccartta)h RPN T R T MY il S - (3)

where )(l/l..l-f’1 is the productivity of labor in industry 1, and 8,,® 521/L1 -

percent of occupation 2 in the labor force of industry 1; we now can write the
whole system as follows:
P (ag +ag L - appKp- 813Ky + Ky + Ly(spw + 81w + 833v3) = Xyp
Frlagrtes) + spvn * 0¥ * vy Ly - %12% ~fsfa+ M T o (g
+ - - =

[ola gtay) * 85w + 8yp¥y * 3gpvg] Ly - 8%y " Bpg¥y * Ky = Xy
[Plapgtays) + syawp + sy3wy * s3393] L - agXy - agkp T Ky = Xyp
Also

L + + S

i thfthyy s 5

. _

Ly 8y *Ly 8y v Lysyy < 5
s + L 8 §

2 73 133 < T3

L +
131
20 3'3 are number of available people with occupations 1, 2, 3.

L
2
vhere El' S

Assumptions 2 and 3 stated above, can now be introduced, namely,
P; is a function of the occupational composition of industry 1

Kl is a function of the occupational composition of industry 1.

We also assume that X;p is a function of X, or a given parameter, and occupational

vage rates and interindustry coefficients are given.
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64. We therefore have n industry equations and m occupational equations,

and total number of equations is n + m, and the total nunber of unknown s 2n
(n L's and n X's) if m, the numnber of occupations, is less than n, nuuber of
industries, we can introduce n - m constraints. One of these constraints could
be the maximization of X; + X, + X2 = total production.

65. What is the advantage of this model over the general input-output model?

The input-output model implicitly assumes that the economy posscesses or has the
ability to generate the skills needed for the implementation of the desired
outputs (i.e., the development plan). If the skills needed for the plan are not
forthcoming, not only is one industry affected, but the entire plan suffers. For
example, if the chemical industry has a specific target for employment and
production, and there is a shortage of trained personnel, 1ikc electricians,
productivity may drop and the production fall short of the mark. This lost

output in turn may affect production in industries supplied by the chemical
industry.

66. The assumption of a fixed productivity per sector also hinders maximization
of output criteria, because the production boundary is determined by the
productivity assumed. Assuming that a range of productivity is available per
sector to some extent removes the restriction imposed by a single choice of
productivity. There thus is a greater likelihood of maximizing total output.

67. More important, with the introduction of the manpower variable, we can avoid
the pitfall of developing a plen that may be doomed to failure from the outset
because of the 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-0 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 a low productivity in food and
beverages. The choice of productivity will be governed in part by the allocation
of scarce skills. This point can be illustrated by the following example. Assume
8 country with two industries, A and B, 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 workforce and decreasing that of technicians. 1In
other words, if we reduce the proportion of engineers and increase that of
technicians, productivity in this industry will fall significantly. In contrast,
suppose that in industry B, an increase of productivity depends more upon a
higher proportion of technicians than upon a higher proportion of engineers. Here
@ reduction in the relative numbers of engineers will not reduce productivity very
much. 1In this highly simplified case, it may pay to shift mechanical engineers
from B to A. The combined productivity of A and B may rise as a result.

68. 1In other cases, productivity in an industry, say X, is unaffected by
moderate changes in the proportion of a given occupation in the workforce, but
8till requires a minimum proportion for effective functioning, as seems to be
true for managers in a number of industries. At the same time productivity in
another industry, say Z, may depend upon the proportion of its employees in this
particular occupation. If there are a limited number of people with the skills
required by this occupation, and if they already are employed at this work, total
production may be increased by shifting such workers from X to Z, provided their
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proportion in X's workforce does not fall below the minitsum :C\;:l. fIri\ Shls : .
instance, it msy not be advisable to try to ?ncrease productivity of industry 2 p
until the supply of the requisite skill has increased. The outco:e wilé depend A
upon the productivity gain desired in industry 2 and hence upon the number of g
workers with the necessary gkills that industry X must give up. Extensiocn of v
this reasoning to incorporate a large number ¢f industries requires a general .
model that takes account of all their particular manpower requi rements. )
i
Industry Versus Plant Data nx
69. In practice an input-output model that incorporates manpower requires knewledre g
of the occupational mixes and correspending productivities of difterent industrive o
The usefulness of such occupational matrices has been challenged on the grounds
that the occupational composition of an industry comes from a mixture of A
technologies and products and thercfore cannot actually be used to ceternmine the -
composition of the labor force of a plant cr a limited number of plants. f1his 7
argument is valid at one level of decision-making bur not at another. e
70. Unquestionably, if we want to build a single plant and if we know nrecise '» :;
the products that will be produced and the tecunology that will be used, the Fost .
way to determine the staffing pattern is to inspect engineering data 1in the nans e
of equipment producers or engineering consultants. Hovever, a general Jeooiorment re
plan deals for the most part with unknown or caly partially kuown oved oL &
of a number of diffevent indusirivs. It Alse Jeals with varying oo
stages in each industry, becausc an industry will not only centain plant, wiC 7
identical ages or with identical technelogies. Further, the plan will na o L. .
take account somehow of future changes in these technologies. e
71. 1t cannot be assumed that an industry in the future, will duplicate the E ;i
types of techniques and the mix of products and all in the same proporticns, ' av
as the plants furnishing the data used to prepare the plan. ‘“cr can it bu E in
assumed that the exact future ~ompositicn of the industry will ve knowa noactar. | st
72. Further, new plants alone cannot tell us the future compesiticn aroan . p:
industry. Industry expansion is the net result cof additions o: new plarts wr | P
operations) at one end of the technological spectrum, scrapping of old plants 76
at the other end, and the replacement of thosc in between. Thu net .(iarve 2
occupational structure thus reflects the difference bctween the acdud plants P
(or prgcesses) and the scrapped plants (or processcs). Simply leoking at the
potential additions ignores the scrapped plants and the replacement peeds o ; .
continuing operations. ‘ I :
:g‘ Reliance upon plant data is especially unwarranted in the case of plans is
coﬁ::ezzrzgzjezist:;dszz::;ZE Zf general policy re§omwendat%ons.rather than an
ment of industrial ; irection. 1If a n§t1on s policy is the encourards
rial expansion in a free market environment, industrial manaqcors Ma
will have to be allowed to determine the proper mi f : {ques =
within the framework of th per mix o products'and tgchn‘quxu |
- : of the market or of otherwise established incentives. 77
Decentralized decisions with respect to nroducts and | i
predicted accurately. Use of industry di anv techniques c?nnoF be - 1nv
assumee that th dec i ry data from different countries in ef.cct pro
ese decisions already have been made. In a f ket, then '
unless we know the number and nature of the d ree market, b at
industry, the use of data from existin products of all future planFs o dé léb
g plants, whether in the same or in othe: dis
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countries, will yield large errors. Plant data is valuable only if the precise
plant and product composition of the future industry is known. 1In shnrt, the
degree of disaggregation 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. Use of industrial
occupational structures to forecast occupational needs of an economy containscthe
possibility of two types of errors -- an error in occupational mix and an error
in the importance of a specific industry in the total economy. Unless all (or
most) industry furecasts are biased in one direction, errors in industry
forecasts are likely to cancel out and thus help prevent incorrect occupational
: forecasts for the overall economy. Similarly, errors in forecasting occupational

¢ mixes are likely to produce the same cancel ling effects.
l A Feasibility Test
74. The planning procedure of most development plans is to project production
‘ targets first and only then to refer the results to a manpower expert for
. \@ forecasts of the labor that will be needed. The usual purpose of the manpower

projection is to enable the authorities to plan the educational facilities that
; will be required to furnish the necessary skills. Sometimes plans are implemented
i even wvhen manpower projections are not avai lable, but the chances of success are

reduced considerably as a result. Such planning procedure can be costly and |
disappointing. !

75. However, the manpower planner can help avoid such failures by playing a much
more fundamental role than simply one of helping to implement part of an already
conceived plan. He can check the feasibility of a plan b, determining whether

, the requisite occupational skills are or will be available to complement the

il proposed investments. Moreover, he can indicate alternative ways of using

3 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 productivities thus provide the manpower

; planner and, of course, the general planner with an ideal tool for testing the
&L practicality of a development plan.

76. This manpower feasibility test can be expressed in the following way: If
productivity of industry j is a function of X{ § then

n

jirx“l.j < xi where )(i is the available supply of occupation i, xij

is the proportion of people with occupation i in the work force of industry j§,
and Lj is total employment in industry j.

Mg;imizing Employmcnt and Allocating Labor

77. There are other important uses of such tables. They can help allocate
investment from the point of view of maximizing employment. A rapid increase in
productivity in one imdustry, may displace a large amount of unskilled labor and
at the same time put pressure on some scarce occupation. When the two types of
labor are not substitutes for each other, one way to provide employment for the
displaced is to expand industries that use them in relatively large numbers.
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Another way is to increase the supply of the scarce skill'. Table:". Iinkix?g char o1
in the occupational mixes and in the productivities of different industries mav
suggest which industries should be encouraged in order !.:o absorb workexjs of a
given type. Such tables also can suggest which industries s.hmﬂd t')e dl.sc(mra;v_n(l
from adopting new techniques if the only way to staff them is bv pirating
irreplaceable key workers from other equally essential industries.

Imp_roving Manpower Forecasts

78. Occupational compositions of different industries offer fairlv voct clues
about the importance of different occupations in different industries and sers
to identify occupations unique to one industry (or a few industries) and
cross-industry occupations, that is, ones that are used in manv irndustries. &
worker with a skill specific to one industry (like that of a tire vulcanizer)
may find it difficult to make interindustry transfers without special retrainir, .
Errors in forecasting the number of people in a cross-industry occupaticn (sutt
as electricians) in one industry may be compcnsated by an error in the cppasite
direction in another industry. On the other hand, errors in ferecasting the
demand for jobs specific to an industry can be more serious because of the
unlikelihood of similar offsets. Forecasts of occupations specific to ar
industry thus must be more accurate chan forecasts of cross industry cccupaticns.
Industrial occupational structures offer a way of ensuring greater accuracy
where needed.

Verifying Productivity

79. Another use of the tables is to help rank the productivity of an industry
in one country or region when the figure is uncertain. If an occupaticnal
structure varies consistently with productivity, it is possible to nlace a
geographical sector of the industry between two other geographical sectors o
the industry whose productivities are known, by comparing occupaticnal strucrur. =
In any case, occupational structures should and can be a complementary way of
verifying international comparisons of industrial productivity. | .

Training Workers

80. These tables, together with information about the different ways skills
are acquired (paths of skill acquisition), can do more than provide a basis St
planning educational facilities. They can also help make “esr usc of  misting
and planned facilities for on-the-job training, an important source of skills
that has received little attention until recently.

81'1.T° summarize, industry occupational tables are a means ot making move
;elbiutic manpow'vex.' projections and serve such subsidiary functions as veritving
ubious productivity data, improving the short run allocation of lator |

avoiding chroni : : .
flcilitgea, onic unemployment, and improving in the use of in plant training

*
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Appendix I

OCCUPATIONAL GROUPS USED IN THE MULTIPLE CORRELATION

OF UNITED STATES STATE DATA

. Accountants and Auditors

. Chemists and Natural Scientists
. Engineers and Architects

. Technicians

. Other Professionals

. Managers, Officials, Proprietors
. Clerical and Kindred Workers

. Sales Workers

. Blacksmiths, Boiler Makers, Millwrights, Tinsmiths

Machinists

Electricians

Plumbers

Mechanics and Repairmen
Foremen, N.E.C.

Cabinet Makers and Carpenters
Craftsmen, N.E.C,

Tool-die Makers

Operatives

Laborers

V4




Appendix 1]

PERCENTAGE COMPOSITION 8/ OF THE LABOR FORCE IN

MANUFACTURING INDUSTRIES
FOR SELECTED COUNTRIES AND YEARS B/

&/ Figures do not necessarily total 100 per cent because of rounding and
omission of unspecified occupations or in a few cases of unreported ones,

b/ See Page 44 for sources.




Prof. & Tech.

Professional

Technical

Vhite Collar

Mgr., Off. & Prop.
Clerical

Sales

Service Workers

Blue Collar

Skilled & Semi-
skilled

Unskilled

TOTAL
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INDUSTRY: TEXTILE MILL PRODUCIS - ISIC No. 23
U.S. Canada U.S. U.K. Puerto Rico Japan Turkey India
1960 1950 1950 1950 1960 1969 1$60 1956
1.7 1.8 1.4 1.1 1.4 0.4 0.7 1.1
1.1 1.0 1.0 0.5 1.1
0.6 0.3 0.4 0.6 0.3
11.2 13.4 9.3 8.6 6.1 11.2 4.1 3.7
2.3 3.4 2.4 2.7 1.6 3.5 0.6
3.7
7.2 8.8 6.0 5.3 3.2 6.2 3.1
1.2 1.2 0.9 0.6 1.1 1.5 0.4 ’
0.1 0.6 0.1 0.1 1.5 1.3 0.3
84.2 83.6 88.0 90.1 92.6 87.1 93.9 94.4
76.7 69.0 80.6 73.7 57.9
7.5 14.6 7.4 16.4 36.5
97.2 99.4 98.8 99.9 100.0 100.0 100.0 100.0
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NI a3

Prof. & Tech.

Professional

Technical

White Collar
Mgr., Off. & Prop.

Clerical

Sales

Service Workers

Blue Collar

Skilled & Semi-
skilled

Unskilled

TOTAL

-26-

INDUSTRY: FOOD AND BEVERAGES - ISIC Nos. 20 and 21
U.s. Canada U.S. U.K. Puerto Rico Japan Turkey Tndia
1960 1950 1950 1950 1960 1960 1960 1956

2.1 2.3 2.5 1.5 1.1 0.7 1.1 1.9
1.5 1.7 1.9 1.0 1.0

.6 .6 6 5 1
3.0 26.0 27.1 20.3 22.5 24.8 12.6

7.4 6.9 7.5 5.0 6.7 5.3 1.5

9.9

10.0 12.0 10.8 10.8 5.6 9.0
16.6 5,1 8.8 4.5 10.2 10.5 2.7

0.4 1.0 0.3 0.1 1.3 3.2 2.5
61.0 72.7 69.2 77.8 73.6 70.5 83.1  988.0
44.9  49.1 56.4 44.2 16.7
16.1 23.6 12.8 133.6 7.3
97.5 100.0 99.1 99.7 97.2 97.3 100.0 93.8

Cler

Sale

Serv

Uns!:




INDUSTRY: CHEMICALS AND CHEMICAL PRODUCTS - 1SIC No. 31

U.S. Canada U.S. U.K. Puerto Rico Japan India

3.8

1960 1950 1950 1950 1960 1960 1956
Prof. & Tech. 15.4 9.3 11.7 8.8 6.2 3.7 4.8
Professional 10.4 5.8 9.1 4.5 5.1
Technical 5.0 3.5 2.6 4.3 1.1
White Collar 27.6 35.4 26.0 24.6 28.0 27.1 8.2
Mgr., Off. & Prop. 6.8 7.4 6.3 4.9 6.9 4.2 2.4
Clerical 14.9 19.6 14.9 16.8 12.9 19.9 5.7
Sales 5.9 8.4 4.8 2.9 8.2 3.0 0.1
Service Workers 0.1 0.4 0.2 0.4 2.4 1.2
Blue Collar 53.9 49.7 61.1 66.3 65.4 64.7 85.8
Skilled & Semi- 43.8 331 48.6 35.5 15.5
skilled
Unskilled 10.1 16.6 12.5 30.8 70.3
TOTAL 97.0 94.8 99.0 100.1 99.6 97.9 100.0




Prof, & Tech.

Professional

Technical

White Collar

Mgr., Off. & Prop.

Clerical

Sales

Service Workers

Blue Collar

Skilled & Semi-
skilled

Unskilled

TOTAL
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INDUSTRY: ELECTRICAL MACHINE EQUIPMENT & SUPPLIES - ISIC No. 37

U.S. Canada U.S. U.K. Japan Turkey India
1960 1950 1950 1950 1960 1960 1956
15.2 7.0 9.3 6.2 3.1 3.8 5.3
10.0 4.7 6.9 2.4
5.2 2.3 2.4 3.8
20.1 19.5 19.1 18.0 22.4 8.4 8.6
4.3 0.8 3.2 3.3 3.1 1.3
1.5
14.2 17.1 14.3 13.9 17.9 7.3
1.6 1.6 1.6 0.8 1.4 0.9
0.1 0.3 0.3 0.2 0.8 0.3
62.5 66.8 70.8 73.6 72.6 87.7 85.7
57.7 59.0 65.5 58.3 42.7
4.8 7.8 5.3 15.3 43.0
97.9 93.6 99.5 98.0 98.9 99.9 99.9

Profe

Techn

White
Mgr.,
Cleri

Sales

Blue C

Skille
ski

Unskil



Prof. & Tech.

Professional

Technical

White Collar

Mgr., Off. & Prop.

Clerical

Sales

Service Workers

Blue Col lar

Skilled & Semi-
skilled

Unskilled

TOTAL

-29.

INDUSTRY: PRINTING, PUBLISHING & ALLIED PRODUCTS - 1I8IC No. 28
U.S. Canada U.S. U.K. Puerto Rico Japan Turkey Indias
1960 1950 1950 1950 1960 1960 1960 1956
9.1 9.0 9.2 7.0 11.5 10.1 15.4 4.1
8.1 8.3 8.7 5.8 10.9
1.0 .7 5 1.2 6
30.7 32.2 26.6 22.8 36.7 29.0 14.6 14.0
7.5 8.1 37 5.9 13.9 6.5 3.4
13.8 :
17.2 19.0 17.5 14.7 12.9 17.8 10.4 x‘
6.0 5.1 5.4 2.2 9.9 4.7 .8 0.2 t
0.1 0.1 0.5 2.3 1.0
57.1 57.2 58.2 67.8 51.9 59.2 67.6 80.8
38.0 48.3 44.8 53.4 53.4
19.1 8.9 13.4 14.4 27.4
97.0 98.4 94.0 97.7 100.1 98.8 99.9 99.9 |




o
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INDUSTRY: MACHINERY EXCEPT ELECTRICAL - ISIC No. 36

u.s. U.s. U.K. Puerto Rico Japan Turkey

1960 1950 1950 1960 1960 1960
jﬂg;ﬁﬁ_ngggjl. 9.2 6.8 5.9 3.3 2.4 4.5
Professional 6.1 4.9 1.7 2.6 Prof
) rofes
Technical 3.1 1.9 4.2 .7 Tech
echni.
wWhite Collar 21.2  21.1 16.9 10.6 20.8 wh
e et ite ¢
Mgr., Off. & Prop. 5.6 4.9 4.3 3.6 5.1 Mg
)
13.6
Clerical 13.2 13.6 11.7 6.0 13.9
Cleric
Sales 2.4 2.6 0.9 1.0 1.8
Sales
Service Workers 0.1 0.1 0.1 1.1 4.5 *
— ' : Service
Blue Collar 67.2 T71.4 78.1 86.2 4.4 77.3
: Blue Co
Skilled & Semi- 62.3 65.6 63.1
skilled Skilleg
skily
Unskilled 4.9 5.8 14.0
Unekil)

Total 97.7 99.4 100.0 100.1 96.7 99.9
T
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INDUSTRY: APPAREL & OTHER FINISHED TEXTILE PRODUCTS - ISIC No. 243 and 244
U.S. Canada U.S. U.K. Puerto Rico Japan  Turkey
1960 1950 1950 1950 1960 1960 1956
Prof. & Tech. 1.0 1.2 1.0 0.1 0.3 0.3 0.1
Professional 0.4 1.2 0.3 -0- 0.2
Technical 0.6 -0- 0.7 0.1 0.1 0.3
White Collar 13.7 15.5 13.0 10.6 5.9 11.3 7.4
Mgr., Off. & Prop. 4.0 5.6 4.6 4.2 2.4 0.6
7.2
Clerical 7.1 7.3 6.4 5.1 2.7 4.9
Sales 2.6 2.6 2.0 1.3 0.8 5.8 0.2
q.Service Workers 0.3 0.6 0.3 0.2 0.2 0.1
Blue Collar 83.4 82.5 85.0 88.7 93.7 8s5.7 92.4
Skilled & Semi- 80.1 78.3 83.1 82,6
skilled
Unskilled 3.3 4,2 1.9 6.1
TOTAL 98.4 99.8 99.3 99.6 99.9 97.5 100.0
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INDUSTRY: FURNITURE AND FIXTURES - ISIC No. 26

u.S. U.s. U.X. Japan Turkey

1960 1950 1950 1960 1960
Prof. & Tech. 2.0 1.5 0.9 0,2 0.8
Professional 1.2 0.9 0.3
Technical 0.8 0.6 0.6
White Collar 17.5 15.4 11.9 13.9 9.9
Mgr., Off. & Prop. 5.4 5.2 4.4 3.9

9.1
Clerical 9.1 7.8 6.0 5.0
Sales 3.0 2.4 1.5 5.0 0.8
Service Workers 0.1 -0- 0.3
Blue Collgr 80.5 83.1 87.2 85.6 89.3
skilled
Unskilled 1.4 7.6 10.1
TOTAL 100.0 100.1 100.0 100.0 100.0




Prof. & Tech.
Professional

Technical

¥hite Collar
Mgr., Off. & Prop.

Clerical

Sales

Blue Coller

Skilled & Semi-
skilled

Unskilled

TOTAL
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INDUSTRY: PRIMARY METALS - ISIC No. 3%

U.8. u.s. U.K. Japan

1960 1930 1930 1960
3.5 4.1 3.2 2.5
4.0 3.1 1.4
l.s llo 1.3

13.9 12.8 11.8 17.7
2.7 2.4 2.5 3.0
10.1 9.6 9.0 13.9
1.1 0.8 0.3 0.8
0.2 0.2 0.1 2.1
17.4 81.1 85.0 15.1

61.2 60.7 55.0

16.2 20.4 30.0

97.0 98.2 100.1 97.4

| V4
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« 1ISIC No. 25

INDUSTRY: LUMBER AND WOOD PRODUCTS EXCEPT FURNITURE
u.S. u.s. U.K. Japan Turkey
1960 1950 1950 1960 1960
Prof. & Tech. 1.2 0.7 0.8 0.1
Professional A b
Technical 3 4
White Collar 12, 11.6 10.7 13.8 5.5
Mgr., Off. & Prop. 6. 6.3 4.4 4.4
5.3
Clerical 5. 4.4 5.7 6.7
Sales 1. 0.9 0.6 2.1 0.2
Service Workers 0.1 0.5 2 q’
Blue Collar 83. 86.8 88.5
Skilled & Semi- 60. 62.1
skilled 68.3
Unskilled 23. 26.7 20,2
Total 97. 99.1 100.1 .- --
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INDUSTRY: IRON AND STEEL - ISIC No. 41

U.S. Canada Uu.s. U.X. India
1960 1950 1950 1950 1956
Prof. & Tech. 4.7 3.0 3.7 2,6 6.7

) Professional 3.3 2.4 2.8 1.1

Technical 1.4 0.6 0.9 1.5

e

White Collar 12.8 19.0 12,2 11,2 10.5
Mgr., Off, & Prop. 2.3 4.8 2.3 2.3 2,7
Clerical 9.7 12.3 9.2 8.7 7.8

Salee 0.8 1.9 0.7 0.2

L)
" Service Workers 0.1 0.4 0.3 0.4 2.4
lye Collar 79.6 77.0 81.7 85.8 80.4
Skilled & Semi- 61.3 63.4 60.1 54.9 35.7
skilled

Unskilled 18.3 13.6 2.16 30.9 44,7
TOTAL 97.2 99.4 97.9 100.0 100.0




Brof. & Tech.

Professional

Technical

White Collsr

Mgr., Off. & Prop.

Clerical

Sales

Blue Collar

Skilled & Semi-
skilled

Unskilled

TOTAL
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INDUSTRY: RUBBER PRODUCTS - ISIC No. 30
u.s. Canada u.s. U.K. Japan Turkey
1960 1950 1950 1950 1960 1960
6.0 4.2 5.4 3.2 1.5 1.3 Prot.
4.4 2.8 3.9 1.3 | § Profe:
|
1.6 1.4 1.5 1.9 Techn
210
19.3 18.9 18.9 16.7 15.3
White
4.5 3.7 3.4 3.3 2.2 Mgr
ey
8.0
12.1 13.8 13.4 11.8 10.6 Cleri
c
2.7 1.4 2.1 1.6 2.5 Sale
(]
0.2 0.3 0.1 0.6 1.3 ",l'
Sexvice
1.5 15.8 14.2 1.7 81.3 89.3
llug,go
62.6 63.8 65.0 53.4
Skilled
skill.
8.9 12.0 9.2 26.3
Unskil],
97,0 98.9 98.8 97.7 98.7 99.9
0




Prof. & Tech.
Professional

Technical

¥hite Collar

Mgr., Off. & Prop.
Clerical

Sales

Blue Collar

Skilled & Semi-
skilled

Unskilled

TOTAL
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INDUSTRY: PAPER AND PAPIR PRODUCTS - ISIC Mo. 27

U.8. Canada U.8. U.K. Japan Turkey

1960 1950 1950 1950 1960 1960
5.0 4.8 3.4 2.2 0.8 4.3
3.2 3.1 2.4 1.4
1.8 1.7 1.0 0.8

18.1 15.4 16.8 15.0 17.2
4.4 3.5 4.3 3.4 4.4

8.5

10.7 10.5 10.2 9.9 10.5
3.0 1.4 2.3 1.7 2.3
0.1 1.1 0.2 0.3 1.1 6.4

74.3 78.2 78.5 82.6 18.5 80.9

62.5 53.2 66.0 54.6

11.8 25.0 12.5 28.0

97.5 99.5 98.9 100.1 97.6 100.1




*
A

INDUSTRY:

Prof. & Tech.

Professional

Technical

White Collar

Mgr., Off. & Prop.

Clerical

Sales

Service Workers

Blue Collar

Skilled & Semi-
skilled

Unskilled

TOTAL
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STONE aND CLAY PRODUCTS - ISIC Nos. 331, 333, 334 and 339

u.S. U.S. U.K. Turkey India

1960 1950 1950 1960 1956
4.6 4.1 1.9 2.0 2.5 Prc
3.3 3.2 1.0 Pro
1.3 .9 .9 Tec
18.9 16.2 10.8 9.1 5.6 Whi :
6.9 6.1 3.9 1.6 Mgr

8.8

9.3 8.3 6.2 4.0 Cle:
2.7 1.8 0.7 .3 Sal¢
0.7 3.0 1.5 %P Serv
73.8 79.0 86.7 85.9 90.3 Blue
56.2 57.4 59.0 24.3 Skil
.

97.3 99.3 100.1 100.0 99.9




Prof. & Tech.

Professional

Technical

White Collar

Mgr., Off. & Prop.

Clerical

Sales

Service Workers

Blue Collar

Skilled & Semi-
skilled

Unskilled

TOTAL
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INDUSTRY: PETROLEUM AND COAL PRODUCTS - ISIC No. 32
u.s. Canada u.s. U.K. Japan Turkey India
1960 1950 1950 1950 1960 1960 1956
14.9 12.5 14.2 8.7 4.7 11.6 5.6
10.5 8.4 11.2 4.6

4.4 4,1 3.0 4.1
26.3 24,0 25.1 14.7 30. 11.6 6,2

5.8 4.9 5,9 2.4 5. 2.0

11.6
17.8 16.9 16.3 11.8 22, 4,2

3.1 2.2 2.9 0.5 3.

0.3 1.6 0.2 0.3 5. 5.3 1.9
55.9 59.¢ 5¢.8 in.7 54, 69, 84.5
47.3 45.9 47.1 39.7 24,2

8.6 14.0 12.7 31.0 60.3
97.4 98.0 99.3 4.4 9, 98.9 97.3




.

Prof. & T

Professional

Technical

te (O ) o

Mgr., Off. & Prop.

Clerical

Sales

Service Workers

Blue Coliar

Skilled & Semi-
skilled

Unskilled

TOTAL
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INDUSTRY: FABRICATED METAL PRODUCTS - ISIC No. 39
u.S. u.S. U.K. Japan Turkey India
60 0 0 960 1960 1956
9.6 4.8 1.6 0.5 0.2 3.6
6.3 3.3 .6
3.3 1.5 1.0
20.8 19.7 13.7 16.1 5.5 8.0
5.6 5.4 4.3 5.1 2.4
5.3
13.1 11.9 8.8 9.2 5.5
2.1 2.4 0.6 1.8 .2 0.1
0.2 0.1 1.3 0.5 3 0.8
67.3 75.0 83.5 81.4 94.0 87.6
60.1 66.5 64.4 45.6
7.2 8.5 19.1 42.0

97.9 99.6 100.1 98.5 100.0 100.0

o

[ 17,

jor
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INDUSTRY: NONFERROUS METALS - ISIC No. 342
U.S. Canada u.s. U.K. India
1960 1950 1950 1950 1956
ro ech. 7.4 5.2 5.2 4.3 6.4
, Professional 5.4 3.6 3.9 1.9
l Technical 2.0 1.6 1.3 2.4
o
White Collar 17.5 17.3 15.7 13.9 9.4
Mgr., Off.& Prop. 4.2 4.1 3.3 3.4 1.0
Clerical 11.3 11.2 11.1 10.1 8.4
Sales 2.0 2.0 1.3 0.4
®
- Service Workers 0.1 0.2 0.4 0.2 5.4
e Co 72.8 75.6 77.5 80.8 78.3
Skilled & Semi- 63.0 59.8 62.6 54,1 33.6
skilled
Unskilled 9.8 15.8 14.9 26.7 4.7
TOTAL 97.8 98.3 98.8 99.2 99.5




Prof. & Tech.

Professional

Technical

White Collar

Mgr., Off. & Prop.

Clerical

Sales

Service Workers

Blue Collar

Skilled & Semi-
skilled

Unskilled

TOTAL
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1ZIC No.

38

INDUSTRY: TRANSPORTATION EQUIRMEXNT -
u.c. Canada U.S. L.K, Japan India
1960 1950 1950 1950 1360 1456
12.4 2.8 6.4 3.9 3.0 4.0
9.3 1.9 4.8 1.2
3.1 0.9 1.6 2.7
16.4 16.1 15.2 11.5 18.1 8.3
2.8 5.1 2.5 2.0 2.2 1.7
12.8 9.7 11.8 9.2 15.0 6.9
0.8 1.3 0.9 0.3 0.9
0.2 6.5 0.3 0.3 1.5 0.7
68.9 80.6 17.4 84.1 76.7 87.2
63.2 68.6 70.0 66.3 50.2
5.7 12.0 1.4 17.8 37.0
97.9 100.0 99.3 99.8 99.9 100.2

)

M

S

Sk

Un



-43-
INDUSTRY: TOBACCO AND TOBACCO PRODUCTS - 1ISIC No. 22
U.s. Canada u.s. U.K. Japan Turkey
1960 1950 1950 1950 1960 1960
Prof. & Tech. 1.8 1.2 0.9 0.9 2.2
) Professional 1.1 1.2 .7 .2
! Technical o7 «0- .2 .7
White Collar 15.4 20.2 12.4 21.9 31.5 4.5
Mgr., Off. & Prop. 4.0 3.6 3.7 2.9 4.1
2.5
Clerical 7.1 14.2 6.5 16.1 26.5
2.0
Sales 4.3 2.4 2.2 2.9 0.9
L
]. Service Workers 0.1 0.2 4.1 1.5
Blue Collar 81.9 73.1 86.4 73.1 60.3 94.0
Skilled & Semi- 62.1 $4.3 75.3 61.0
skilled
Unskilled 19.8 18.8 11.1 12.1
TOTAL 99.1 94.5 99.8 96,1 98.1 100.0




.

SOURCE.

UNITED STATES:
U.S. Bureau of the Census, U.S. Census of Population: 1960, Subject Report,

Occupations by Industry, Final Report PC (2) - 7C (Washington, D. C., 1963);
and U.S. Bureau of the Census, U.S. Census of Population: 1950, Vol. IV,
Special Report, Part I, Chapter C, Occupation by Industry (Washington, D.C.,
1954).

CANADA :
Dominion Bureau of Statistics, Ninth Census of Canada: 1951, Vol. 1V,
Labor Force, Occupations and Industries (Ottawa, 1953).

Her Majesty's Stationary Office, Census, England and Wales: 1951,
Industry Tables (London, 1954).

PUERTO RICO:
U.S. Bureau of the Census, U,S. Census of Population: 1960, Detajled

Characteristics of Puerto Rico, Final Report PC (1) - 53 D (Washington,
D.C., 1962).

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

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

INDIA:

Government of India Planning Commission, Occupational Psttern in Manufacturing
Industries, India, 1956 (Delhi, 1959)

Note that data for Canada and the United Kin
gdom are for 1951. The year 1950
was used in the Tables for simplicity. Also, United Kingdom data a.{: Scotland.




Canada, 1951
Japan, 1950
U.K., 1951
U.S., 1960

Canada, 1951
Japan, 1950
U.K., 1951
U.s., 1960

Canada, 1951
Japan, 1950
U.K., 1951
U.s., 1960

Canada, 1951
Japan, 1950
U.K., 1951
U.S., 1960

-45-

Appendix 111

PERCENTAGE DISTRIBUTION OF WORKERS IN SELECTED
OCCUPATIONS IN DIFFERENT COUNTRIES BY YEARS
OF FORMAL SCHOOLING 3/

DRAFTSMEN & DESICNERS

0-4 5-8 9-12 13 +
-- 8 57 35
.- 23 53 23
26 63 4
-- 3 49 47
CASHIERS & BOOKKEEPERS
Years of Schooling
-- 11 71 17
-- 23 59 17
39 55 1
-- 8 73 18
SECRETARIES , STENOGRAFHERS & TYPISTS
Ycars of Schooligg
.- 5 77 18
-- 21 71 8
29 65 1 5
.- 2 72 26
Years of Schooling
- 18 77 5
.= 58 41
55 39 -- 6
.- 13 80

3/ Sce Page 47 for sources.

4 n.s.




b6

T0CL & DIL MAKERS
Years of Schoeling

0-4 5-8 9-12 13 + g.n
ap
Canada, 1951 2 29 58 11l -
Japan, 1950 6 73 23 -- ) U.S
U.X., 1951 70 24 -- 5 n.s
v.S., 1960 1 24 66 9
PAINTERS & PAPERHANGERS Can
Years of Schooling Jap.
Canada, 1951 6 55 36 3 g;‘
Japan, 1950 6 72 21 2 i
U.K., 1951 80 13 -- 6 n.s.
U.S5., 1960 7 42 45 5 , .
‘ Can:
BRICKLAYERS & MASONS Jap:
Years of Schooling U.K
u.s
Canada, 1951 9 57 31
Japan, 1950 11 75 18 -
U.K., 1951 82 11 -- 8 n.s.
U.S., 1960 7 37 51 c
ana
Japa
ELECTRICIANS oy
Years of Schooling o
Canada, 1951 2 35 55 8
Japan, 1950 1 60 33 5
U.K., 1951 67 27 .e 5n.s.
U.S., 1960 1 23 65 10 glnlc
apar
U.K.
PLUMBERS & PIPE CUTTERS v.s.
Years of Schoolin
Canada, 1951 4 51 42 3
lean, 1950 3 74 19 3
ono Y 1951 76 18 -e 6 n.s. c.n.(.
U.s., 1960 4 34 57 5 Japar
U‘Ko.
u.s.,
AUTO MEC@ICS
Years of Schooling
R ——
Canada, 1951 4 51
Japan, 1950 1 66 ;; 2 J SOURc)
U.K., 1951 68 25 . 6 n.s. educa;
U.S., 1960 4 16 55 . | fcnu
. ] (2
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Canada, 1951 4
Japan, 1960 4
U.K., 1951

U.s., 1960 10
Canada, 1951 7
Japan, 1960 4
U.K., 1951

u.s., 1960 17
Canada, 1951 6
Japan, 1950 7
U.K., 1951

U.8., 1960 5
Canada, 1951 .-
Japan, 1950 3
U.K., 1951

u.s., 1960 1
Canada, 1951 8
Japan, 1950 b]
U.K., 1951

U.8., 1960 9
Canada, 1951 11
Japan, 1950 8
U.K., 1951

U.8., 1960 7
SOURCES :

47-

WEAVERS
Years of Schooling
5-8 912
67 26
74 20
84 9
51 39
AILORS & DRES RS

Years of Schooling

52 38
59 35
70 19
49 31
CABINET MAKERS
Years of Schooling
50 40
75 17
70 22
36 51
ORS & TYPESETTERS
Years of Schooling
29 63
69 28
71 23
18 69
MOLDERS & COREMAKERS
Years of Schooling
57 32
76 17
85 8
46 52
RPENT & JO
T Schoo
59 28
80 12
75 19
41 47

PC (2) - 7A (Washington, D. C., 19

63).

See Appendix II, for all but the United States.
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6 n.s.

11 n.s.

7 n.s.

S n.s.

6 n.s.

7 n.8.

United States
educational data were computed from U.S. Bureau of the Census,

» Qccupational, Characterietics, Final Report
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