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ISKILL TINTENSITY QF MANUFACTURING INDUSTRIES:

TRUNDS IN THE LAST DECADE IN DEVELO?ED AND DEVELOPLILG COUNTRIES ,,

Introduction

In the present chapter the skill or human capital inteasity of the

manufacturing industries is examined. Comparisons between the developed

market economies and developing countries and by examining the changes in

1/

this respect that occurred during the decade of the 1970s.-

Studies on international trade flows predowinantly and conclusively show

that, rather than physical capital, human capital, 1i,e., accumulated skills,

is a more important determinant of trade - particularly in manufactured

products - between poorer and richer countries; implying that human capital is

. . . 2
a relatively more scarce and less mobile factor of production.= An

analogue to this exists in the "growth accounting" literature where it is

found that accumulation of physical capital and inc.oease in the labour force

Since the profile of average wages and salaries across industries which 1is
used in the analysis to proxy ski.l differences (see, Section II) is
predominantly policy determined in the centrally planned economies, these
countries are excluded from the comparisons.

See, for example, W.H. Branson and N. Moaoyios, "Factor Inputs in U.S.
Trade'", Journal of International Economics, wvol. 7, 1977, pp. 111-131; H.
Forstner "The Changing Pattern of International Trade in Manufactures: A
Logit Analysis'", Weltwirtschaftliches Archiv, vol. 120, 1984, pp. 1-17; S.
Hirsch, "Capital or Technology? Confronting the Neo-Factor Proportions and
Neo-Technology Accounts of International Trade’, Weltwirtschaftliches
Archiv, vol, 110, 1974, pp. 535-563; D.B. Keesing, "Labor Skills and
Comparative Advantage" American Fconomic Review, vol. 56, 1966, Papers and
Proceedings, pp. 249-258 and "Labor Skills and the Structure of Trade in
Manufactures'", in P.B. Kenen and R. Lawrence, eds., The Open Fconomy,

Columbia University Press, New York, 1968, pp. 3-18; P.B. Kenen, "Skills,

Trade", The Opon Fconomy, op. cit.
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leave a substantial residual to be explained by technological advancement and
hypean capital forwation.l/

Exploiting existing comparative advantage dictates that the developing
countries - which are relatively scarcely endowed with human capital - should
concentrate their efforis to promote production and exporis of products which
require low grade skills. On the other hand, to enable them to diversify
their production structure and exports, znd to benefit from technological
innovaciouns, developing countrics must give high priority to building up their
human.capital stock.

Most technological innovations originate in developed countries where the
cost of unskilled labour is substantially higher than that in developing
countries and where physical capital and skilled manpower is relatively
abundant. Hence, these innovations occur in capital and skill intensive
techniques, 2nd on the whole have a labour saving bilas, i.e. further -eplacing
unskilled labour by physical capital and a smaller but highly skilled
manpower.g/ In some processes the scope of this substitution nay be large
enough to cause factor intensity reversals, i,e. transforming an unskilled
labour intensive industry into one of the most capital intensive ones. In
many products, using the 'old technology' which employs more unskilled labour

would still pay in many populous developing countries, and they would preserve

1/ See E.F. Denison, Accounting for United States Economic Growth 1929-1969,
The Brookings Institution, Washingfon D.C, 1962 and R. Solow, "Tecinical
Change and the Aggregate Production Function', Review of tconomics and
Statistics, vol. 39, 1957, pp. 312-320.

2/ See, for evample, M, Merhav, Technological Dependence, Monopoly and
Growth, Pergamon Press, Oxford, 1969,




-3-
their international competitiveness. However, the productivity differentiol
resultinz from a technological innovation can be of such a magnitnde that,
despite substantially lower wages, using the 'old technolegy' and competing
with the developed countries may not be pos::ible.l

Although this mechanism is acknowledged, previous compurisons of
industries' relative factor intensities did not capture significant
differences between the developed and developing countries. On the whole,
capital and skill intensive industries in the developed countries appeared to
be so in the developing countries as well.g/ However, there are several
rather recent developments which can be expected to influence industries'
relative factor use in a radical way.

The first phenomenon was the emergence of a number of developing cour*ries
as major exporters of a variety of manufactures exerting a significant
competitive pressure in the world markets especially in products which were
traditiopally labour intensive while wages for unskilled labour were rapidly
increasing in most of the developed market economies as a result of
egalitarian wage policies.

The second impetus was the steep rise in energy prices which made the
application of numerous technical innovations economically feasible, and led
to major changes in the production processes., The third and probably the most

1/ Furthermore, even if an innovation in developed countries does not erode

~  the comparative advantage of developing countries in a certain product, it
gives them an edge in absolute advantage, i.e. they obtain the same output
with less inputs.

2/ Compirison of the relative factor intensities of the United States and
that of the United Kingdom, Japan and India revealed a rather close
resemblence (see H,B. Lary, Tmports of Manufactures from Less Developed
Countries, Columbia University Press, New York, 1963,. When these data
Tor the linited States which pertained to 1965 wece compared with that of
1976 no major changes in relative factor intensities were found, (See
H.D. Tuong and A. Yeats, "On Factor Proportions as a Guide to the Future
Composition of Developing Country Exports', Journal of Development
Wconomics, vol. 7, 1980, pp. 521-539).
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important and ongoing event is the Improvemcnts in infoermation and coutrol
systems and the wide use of industrial robuts following the revolution in the

semi-cenductor technologyv.

Radical changes in the wodes of production by the introducticen of new
techniques may still be confined to a limited, though groving, numbev of
product linecs. Apparent changes in the factor coantent of an industry also
reflect changes in its product mix. As a result of increascd
internationalization of production, countries m~y narrow down their
specialization, producing only thosc products/components, and undertaking only
those processes in which they have a comparative advantage.l/ However, if
in some industries significant factor intensity changes of more general
character are occurring, this has crucial policy implications for the
developing countries.,

In the most rudimentary manner, th2 comparative advantage of a country
shifts towards more capital intensive products if the rate of net investments
is greater than the increase in its work force. This says nothing about

fic industries, their specific factor content or the

4]
<
D
—
w
e
3
n
=
3]
[e]
-

commodity composition of trade. At the time when investments are made, it
makes sense to treat capital as a malleable homogeneous input since investible
funds can be used either to produce (or import) capital goods or to upgrade
the skills of the work force. Once the investment is made, however, capital
is no more malleable, and especially in the short run, it is basically fixed
and sector-specific; while, for instance, transportation equipment can be used
in different sectors, textile machines cannot be transformed into steel mills

or turned into mechnical enginecrs.

1/ For example, it is alleged that in the face of strong competition from the
developing countries, developed market economies have managed to regain

comparative advantage in some textile products. Although the case is not
well documented it appears to be a mixed case of increased specialization,

automizatinn and outward processing.
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Just as the rate of iovestwment in different sectors, rhe allocation of
investment between physical cdpital and humgn capital determines the future
pattern of international comparative advantage., To achieve an international
division of labour in which the developing countries have a diversified
industrial capacity, and since, as the recent record shows, the only way they
can expand their exports without triggering protectionism in the developed
countries 1is product diversification,l/ the developing countries have to
build up their human capital stock by acquiring diversified skills. While
some capitai goods embodying new technologies may be imported from developed
countries, the lack of skills to operate them efficiently may constitute a
more serious bottle-neck. While it may not be realistic for most developing
countties to be major producers and exporters of products requiring high
skills in the near future, this does not exclude the possibility - and in
certain cases necessitates — efforts to acquire high-grade skills in specific
areas,

It {s beyond controversy to state that by investment planning countries
can steer their future pattern of comparative advantage within a relatively

+
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broad range determincd by their pro ive capaci and thet
raise investible funds. Furthermore, probably the most importaat component of
investment planning according to which governments can implement effective
policies is manpower planning covering areas such as formal education and
other training programmes, Given these, monitoring the technological changes
which alter factor, in particular, skill requirements.in production processes

becomes a prerequisite - as a number of developing countries seem to have

1/ For the documentation of the recent upsurge in protectionist measures
facing particularly the exports of the developing countries see,
"Protectionism and Structural Adjustment in the World Eccnomy'", report by
the UNCTAD Secretariat, February 1984, (TD/B/981).
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realized. Also to avoid costly mistakes in undertuaking large projects which

often involve long ecstation periods, studving indications of changes in
production technology appears to be as important as market research. Both the
accomplishuents and failures of some develcping countries in the iron and
steel industry are cases it point.

The av-oilable consistent cross—country data used in the cmwirical analysis
in this chapter are too aggregated to give precise guidance to policy makers.
However, cicphasizing the fact that there are differences in the relative skill
intensity of industrics in the developed and developing countries, and that

significant changes in this respect may be occurring is a first step for

in—-depth sectoral analyses.




II. Meoasurement of skill intensity

Tn a simplifiecd nmanner, the wealth created, i.e. the value added in a

prodictive activity can be attributed to physical capital (e.g. wmachines and
equipnient), and to persons involved in the production., Since human
parti~ipation includes both rudimentary lahour services and application of
special skills, the share of wages and salaries in value added can be further
split into two components, the compensation for unskilled labour and returns
to skills. Put differentlr, in a pure market situation the difference in pay
between an unskilled labourer, i.e. an able person with only a minimum

education and training, and a skilled labourer consists of returns to human

capital, i.e. skills acquired through education and training. Tuerefore, to
the extent that differences in wages and salaries in the labour market reflect
differences in productive skills - which implies that equivalent skills and
unskilled labour gets the same pay in all industries - an industry which has
relatively high average wages and salaries per employce is a relatively human
capital intensive one. Similarly, in the abseace of pure profits the relative
level of the non-wage/salary component of value added per employee in an

industry reflects the intensity of the use of physical capital. Finally,

total value added per employee, the standard measure of productivity can be

interpreted as the total capital intensity of industries to the extent that

aggregation of physical and human capital makes economic sense.-

1/ The aggregation of physical and human capital in economic analysis was

T first suggested by J. Bhagwati in "Tle Pure Theory of International
Trade", Economic Journal, vol, 74, 1964, pp. 17-26, and P.B. Kenen in
"Nature Capital and Trade" Journal of Political Ecoromy, vol. 73, 1965,
pp. 4#37-470 and the practice was followed in several empirical studies.
More recently, the conditions under which factors of production can be
aggregated in economic analysis have been investigated by, e.g.

E.R. Berndt and L.R. Christensen in "The Internal Structure of Functional

Relationships: Separabilitv, Substitution and Aggregation'', Review of

Feonomic Studies, vol. 40, 1972, pp. 403-410.
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Moasuriag factor inteasities of industries by the coniribution of the
(actore to the value added has several shorrcnming.l/ Other than the fact
that the hardship of the occupaticns affect the level of wages and salaries in
addition to skill differences, thie most promincut inaccuracies stem from
nouw-conpetitive elements in markets including those imposed by regulations.
Excessive profits can persist in some industries for prolenged periods which
leads to the over estimation of the contribution of physical capital.
Employces may have a stronger barg.ining power in certain industries leading
to wage and salary differences with other industries which are not related to
differences in skill requiremeats, Finally, there are institutional
differences among industries (and more so across industries—and-countries) in
wage settlements related to the structure of the industries, degree of
unionization, regulations and ownership.

Despite these shortcomings, many empirical studies find wages and salaries
per employee to be a reasonably accurate proxy for the skill intensity of
industries for many countries.gl In making cross country comparisons of
industries' relative factor intensities in general, however, an additional
major problem is encountered which is of mainly statistical nature. This
arises from differences in the product mixes of the same industries i.

different countries, and is pronounced when the aggregation level of industry

data 1s high.

1/ For a detailed discussion of these shortcomings sce Imports of
Manufactures from Less Devcloped Countries, op. cit., a comprehensive
study which uses this measure of factov intensity,

2/ Sece e.g. "Inputs of Manufactures..." op.cit.




HManufscturing industries were analyzed at the ISIC 3-digit level,
excluding two branches — professionnl and scientific equipmoent, photographic
and optical goods (ISIC 385) and other manufactures (ISIC 390) - which can be
expected to have significantly different product mixes in different
countries. The country sample had to be limited to 12 developed market
economies and six developing countries (listed in table 1) for which data on
value added, wages and salaries and number of employees were available for
1970 or 1971, and 1979 or 1980, and for which there was production in each of
the 26 industrial branches under examination.}/

The three main variables used in the analyses are wages and salaries per
employee, as a measure of skill intensity, non-wage value added per employee,
as a measure of physical capital intensity, and total value added per
employee. Whenever data were available, two-year averages (1970-71, and
1979-80) were calculated to reduce the impact of cyclical factors.z/ Each
ratio was transformed into rankings within each country, then for each

industry, unweighted avcrages of rankings in the two country groups were

employed in the analysis.g/

1/ 1In addition to lack of data for the period concerned, a number of
developing countries had to be excluded either because employment figures
pertained to "persons engaged" which includes unpaid family members and
active owners, or they had no production in one or more industrial
branches. The data on the remaining 18 countries contain some scatistical
discrepancies, namely differences in the minimum size of establishments
covered and differences in the valuation of value added (see table 1),
While most developed market economies measured value added at factor
values (which excludes indirect taxes but includes subsidies to
production), most developing countries used producers' prices (which

inc lndes indirect taxes but excludes subsidies). Data on Norway fulfilled
the criteria to be included in the country sample, but had to be excluded
because of an apparent change in the valuation concept used in between the
two periods under consideration.

2/ First the ratios for 1970, 1971, 1974 and 1980, then averages of 1970-71
and 1979--80 were calculated.

3/ In takineg croup averaces, traosformation of national data into rankings

Fir ot vt p b A Tt B F sl rat e ronversinong,




Tiieatton for Variablen

T : "Mitanmun s1ze ol

establishaents

Years 1rncluded

First Second coveresds nunber ~Valuation concept
Country Xgiigi ESfifﬂ of erployees ugcd_
Poveloped arhkoet

ccononics:
Australia 1570-71 1979-60 1970-71, 1; {factor valucs
1979-80, 4

fustria 1970-71  1979-80 1(20)3/ producers' prices
Canada 1970-71 1979-80 1 facter valucs
Denmark 1970-71  1979-80 6b/ factor valucs
¥inland 1970-71 1979-80 5 factor values

producers' prices

1970-71,- 10;

Germany, Yed. Rep.1970-71 1979
. 1979, 20¢/

Ttaly 1970-71  1979-80 20 unspecificed
Japan 1970~-71 1976--80 1 unspecified
Retherlands 1970-71 1979-80 : 1 factor valucs
Swoeden 1970-71 1979-80 5 factor values
United Kingdom 1970-71  1979-80 1 factor values
United Statces 1970-71 1979-80 1 factor values
Developing
: countries: .

. Chile 1970-71 1979 10(50)3/ producers' prices
Colorbia 1970-71  1979-80 5(10)3/4/ producers' prices
Korea, Rep. of 1970-71 1979-80 5 producers' prices
Malaysia 1970-71 1979 se/ factor values
Philippives 1970-71 1879 1971-71, 5y producers' prices

e 1979, 1
Turkey 1070-71  1979-80 1(10)a/ producers' prices
Source: UNIDO data base: information supplied by the Statistical Office of
the United Nations Secretariat, with estimates by the UNIDO secretariai,
vhich

Note: The list of countries above cover, as of date, all countries from
valuc-added, wages and salaries, and number of employees were reported - or
could be estimated - and were positive for all 26 3-digit ISIC sectors (i.e.
all ISIC sectors except ISIC 385 and 390) in 1970 or 1971, and 1979 or 1980.
‘Norway was an exception which fulfilled these criteria yet it was excluded
becauce of an apparent change in the valuation concept used in between the two

s

periods.

a/ Adjustments made by the UNIDO secrctarjat to increase the coverage of

T data; in parcutheses the minimum size of establishments covered in the
national source,

b/ Denmark: 1970 coverage problems; 1979-80 value-added figures per ain to
establishments with 20 or more cmployecs,

¢/ Cermany, Federal Republic: While 1970-71 figures exclude handcraft

T industries and non-industrial activities, 1979 data include them,

g/ Colombia: 1970 data also at the national source cover establishments with

5 or more w.ployees,
e/ Malaysia: 1979 data also include some cstablishments with less than 5

cmployees,
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Figure 1 gives the Spearman rank order correlation coefficients (a
staniardized ncasure of the reserblance of two rankings) between the average
measures of skill inteasity, physical capital intensity, and toutal capital
intensity in the developed market econowies and the developing countries for
1970-71 and 1979-80. The emerging picture is that the three measures are
strongly correlated with each other within the country groups, over the time
periods and across the two country groups. The cross country and over time
close resemblance of the industries' rankings in respective factor intensities
may be interpreted as the existence of a rather uniform pattern. However,
given the strong corre’ation between the measures of skill intensity and
physical capital intensity - which is a mixture of two phenomena, an economic
fact and an effect related to the inaccuracy of the proxies used - this

interpretation has to be qualified.
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T71, Average skill] dntensity rankinzgs of manufacturineg industries in the

period 1970-71 to 1979-90

In 1970-71 the rank order correlation coefficient between the industries'
average shill intensity rankings of the 6 developing and the 12 developed
countries was 0.87, and by 1979-80 the correspondence nf the rankings in the
tvo groups of countries became stronger ylelding a rank order correlation
coefficient of 0.94.

Table 2 lists separately the 26 manufacturing industries in declining
order of skill intensity in 1970-71 in the developed market economies and the
developing countries; gives the ;verage rankings and the coefficient of
variation (standard deviation/mean) within each country group, and the
differences in the average rankings between the two groups. With some
difference in order, except transport equipment (ISIC 384) in the developing
countries, the same 6 industries - petroleum refineries (ISIC 353), industrial
chemicals (ISIC 351), iron and steel (ISIC 371), non-ferrous metals (ISIC
372), printing and publishing (ISIC 342) and other chemicals (ISIC 352) - top
the list in both the developed and the developing country groups. Also 4 out
’of 6 industries at the bottom of the skill intensity scale - wearing apparel
(1s1C 322), footwear (ISIC 324), textiles (ISIC 321) and leather products
(ISIC 323) ~ were common in both lists,

The third column in table 2 gives the differences in the average skill
intensity rankings between the developed and the developing country samples.
A positive rank differenc. implies that the industry is relatively less skill
intensive in the developed country group compared to the.developing one ( and

the converse for a negative rank difference). 1In this respect, pottery, china
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4 372 tea- forreus netals 7.00 372 on--fervous 1uotals 5.00 3231 Textiles K
) (0.50) (0.74)
5 ash Yraosporl eguijment 7.17 371 Troa and wteel 6.00 377 Neon-ferrovs woetals
’ (0.52) (Q.30)
[ 342 Printing end publiching 7.¢7 342 Printing and publishiog £.50 355  Rubber products 1.0
) (0.70) (0.34)
7 152  Gtlicr chemicals 8.58 341 Paper and products (3.3;) 341 Poper and products 1.¢
Y )
s 3c. Yechinery, excluding (g:;;) 313 beverages ]0-12 324 Footwear, cxcluii?- {
) clectrical {0.17) (0.55) rubber ov play ’T)c l.,»
4 369  Olhcr non-potellic 9.58 384 Transport cquiprent 10.33 383 Machiuery clectric 1.0,
mincral produets (0.41) (O'Aé) B
10 313 Beverviscs 10,50 314 Tobacco 10.33 362 Class and products 1,01
€0.44) . (0.70)
1) 354  Miscellencous produels  10.92 362 Class and products 11~59 356 Plastic products 1.¢
of petroleur: and corl (0.77) ) (0.35) )
17 341  Peper and products 11.08 383 Machinery electric 12.17 322 vearing apparcl,
(0.38) (0.14) excluding fOU;\v&\T 0.-
13 362 Gless end producls 12.75 355 Rubber products 12.67 313 Beverages 0.3
(0.3%) (0.36)
14 314  Tobacco 13.50 361 . Pottery, china aund 13.33 353 Fetroleuw refinctics 0.{.
s (0.47) earthenware . (0.63)
15 agl Fabriceted rctel 13.50 382 ° Machinery, excluding 13.67 323 Leather products -0.C!
products (0.19) elcectrical ] 50.?3) ]
16 383 Machincry electric 13.67 . 369 Other aon-natallie 15.00 37 Jron and steel ~0.2:
. (0.25) mineral preds (0.‘,
17 355  Fubber products 14.58 354 Miscellan: 7 i<ts 15.1 351 Industrial chemicals -0.¢
’ (0.23) of petroleur anf ceal (O.SO)
18 311/7 Food products 17.92 381 Fabricated sotal products 17.00 342 Printing ond
(0.13) (0.17) publishing ~0,83
19 331 Wood products, 19.17 356 Plastic products 18.17 311/2 Feed preducts -1.c.
excluding furrnitere (0.23) (0.23)
20 356  Plastlic products 19.25 311/2 Food products 19:.50 331 Vood products,
(0.08) (0.12) excluding furniture =-1,7.
21 332 © Furniture, excluding 20.58 21 Textiles 19.83 384 Transport equipsoas ~3.10
netel i (0.15) (0.21)
2?2 361  Pottery, china and 20.75 33 Vood products, cveluding 20.83 381  Fabricated retai
esrthenvere (0.13) furniture (0.18) products ~3,5%
23 323 Leather products 21.08 323 Leathier products 21.17 332 Furniture, excludivg
i (0.26) (0.14) setal -3,%¢
24 321 Textiles 22.83 324 Footwear, cxcluding 22.50 354 Miscellancous preducts
. (0.00) rubber or plastic (0.12) of petroleun and ceal -§.%70
75, 324  Footweer, cxcluding 24.09 332 Furnfture, cxcluding 24.17 382 Machincry, excluding
. rutber or plastic (0.0%) metal (6.07) electrical -4.82
26 322 Weering cpperel, 25.58 322 Wearing apparel excluding 25.00 369  Other non-rotallic
excluding footwesr (0.04) footwear (0.0%) mincral products -5.L0
Source: Ul ta Base, cce table 1.
(X4 Skill 1nt(n'115 irasuced by wages end saleries per cnplo"co
14 For the list of the (12) developed market econcnijes end the (6) developing countries uhlcﬁ ere covered, soe table 1,

</ biffercnce in everspe renkings = everape ranking in the developed narket LCOHO”ICS - everage renving in the cevelopics
countrfcs, A positive (negative) difference implies that the industrisl branch wes relatively less (more) rill inteacive in

the develeped revket economices.
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and earthenvare (ISIC 361) leads the list with a differcace in averare
rankings of 7.4, followed by other chemicals (IS1C 352), tobacco (1STC 314),
toxtiles (ISTC 321) and nor-fe-rous watals (ISIC 372) - all having a ranking
difference of at least two.

Fron the bottom of the third list in table 2, industrial branches, which
appearcd to be relatively less skill intensive in the developing countries
were other non-metallic mineral prcducts (ISTC 369), non-electrical machiinery
(ISIC 382), miscellancous petroleum and coal products (TSIC 354), non-metallic
furniture (ISIC 332), fabricated metal products (ISIC 381), transport
equipment (ISIC 384), wood products excluding furniture (ISIC 331) and food
products (ISIC 311/2).

The comparison of industries' relative skill intensity between the
developing countries and the developed market economies 1s repeated in table 3
for 1979-80, and the comparison of the two periods, 1970-71 and 1979-80 is
given in table 4. Columns I and II in this table give the change in average
skill intensity rankings during the period under consideration for the
developed market economies and the developing countries, respectively; whereas
column IT1T 15 the difference between these changes in tﬁe two country groups
(IIT = I - II). The industrial branches are listed in decreasing order of
their differeace in average rankings in the two periods.

In the developed market economies, five ipdustries became relatively more
skill intensive by promoting at least one rank during 1970-71 to 1979-80.
These were tobacco products (ISIC 314), beverages (ISIC 313), paper and
products (ISIC 341), pottery, china and earthenware (1SIC 361) and textiles
(ISTIC 321)., From the bottom of the list the industriecs which became less
skill intensive can be identified. Those which declined by at least one

ranking in terms of average skill intensity were fabricated metal products

(IS1C 381), leather products (TSTC 323), non-electrica’ machinery (1S1C 382),




N ) v 3 : T H Cy, bl
e/ Industrics in decrewi g
Veqoe i o . el i Lo ity 'A Sec o odiffevenmee dnoaacros
ts L/ antivsy o/ in Lhe Jevedog
. C Pt owron t e e U LTSN 08 N TN ¥ e L gl the
1 11 - TIT = 1 - 11
Pyverice randing Averene vanting Ciffevon
(co-Tfieieat {cocf{irionl in nvers
. otorpiel beanch, o of vatictlien) IsIZ _Industriel boooclh o ef weriztion) 1910 Teducteiel boansh o raoWins
’ 441 pPoteeloun refinecics 1.33 353 Petreleun reflnertes 1.17 352 Qther chenfeals 5.7%
(0.47) (©.33)
. o1 anlusteial chewiesds 3.17 351 Tedustrial chenfcals 2.67 354 Biscellaneius prolents
‘ S (0.35) (0.31) of petrolevnt o 2.0z
ary Iien end steel 7.17 352 Other chemfcals 4,50 355 Rubber preducts 2.67
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4 477 Kon-ferruur melals 7.50 3712 Non-ferrous motels 7.00 321 Textiles - 2.2
(0.5%) (0.51)
N 913 Beyeresns 7.58 313 Bbvcrngos 7.50 362 Glass and products 1.50
(0.43) (0.67)
f. 347 Printinrg end publisliag 8.42 37} Iron and steel 8.00 383 Machinery clectric 0.75
(0.638) (0.40)
7 341 Faper end products §.795 354 tincellanrous products §.50 372  Nou-ferrous wetals 0.50
(0.50) of petroleun and coal (c.e0) .
2 344 Transpert eguipmenl & 92 384 Traensport equipnoat S.14 351 Industrial chemicals 0.52
) (0.427) (0.40)
4y 314  Tolecco ' 9.33 341 raper and products 9.83 361  Pottery, china and
(0.61) (0.59, s cavthenvare 0.42
10 352 Other chenicsls 10.25 342 Printieg ond publishing 10,17 "353  Petroleum rofincries 0.17
(0.55) (0.46)
11 382 Mnchinery, cxcluding 10.67 314 Tobacco 11.00 313 Beverages 0.03
clectrical (0.23) (0.51)
12 369 Other nea-netallic 10.92 362 Glass and products 11.17 323  lLeather products 0.00
mineral preducts (0.42) ) (0.35)
11 354 Miccellanesus products 11,42 355 Rubber products 12.17 311/2 Food products -0.17
of prtroleus: nad caal (9.79) : (0.57) .
14 362 Glass and products 12.67 383 Machinery electric 13.00 322 weaving apparel,
(0.33) (0.41) excluding footwear -0.25
15 383 Uachiiecy electric 13.75 382 Machiners, excluding 13.33 356  Plastic products -0.25
(0.2¢) electrical (0.22)
16 335 Quthor products 14.83 369 ther nen--wtallic 13.33 384 Transport cquipmont -G.25
(0.33) oineral products (v.21)
17 351 Fabriceted metal 15.52 311/2  Fgod products 17.83 324 Footwear, excluding
products (0.13) (0.15) rubber or plastic -0.67
13 311/2 Food products 17.67 181 Fabricated metal preducts 18.33 371 Iron and stecl -0.,83
(0.2%) 0.11)
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21 301 Poltery, chint end 19.08 321 Textilecs 19.50 . 331 Wood products,
earthenvare (0.30) 0.17) excluding furniture -1.5¢%
22 332 Furniture, excluding 21.17 331 Wood products, escluding 20,17 314 Tobacco -1.67
motal (0.09) furniture (0.23)
23 321 Textiles 21.75 332 Furniture, excluding 22.33 342 Printing and publishirg =1.75
] (0.12) matal (0.13)
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75 324 Footvear, ercluding 23.67 324 Footwear, e<cluding 24.33 382 achinery, cxeluding
rubber or plastice (0.12) rubber or plastic (0.03) electrical -2.67
76 322  Wearing apparel, 25.25 322 Wearlny apparel, 75,50 381  Fabricated metal .
cxcluding footwear {0.07) excluding footwear (0.02) products ’ -2.75
S ULITY Data Bece, see taible 1.
v/ Skill inteusity reazuced by wapes and salavies poe erployee.
b/ For the list of the (12) developed snvint econosins snd the (6) developing countries which are covered, sec toble 1.
c/ Differnnee in average vanvinss o everage racking in the develeped mavket ccononies - aversge ranking in the doveloping
rmoce) skill intensive in

ceuntries,
the developed macket econcmics.

A positive (negative) difteronce implics that the industrial branch was relatively less
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Craospert equipnont (ISIC 384), other chemicals (ISTC 352), iron and steo!
(is7¢ 370) and othry non-metallic wineral products (181C 369).

In the developing covntries, there were more marked changes ip industries'
relative skill intensities. Six industries moved up necarly two ranks or more:
miscellaneons petroleum and coal products (ISIC 35%), beverages (ISIC 313),
non-metallic furniture (ISTC 332), food products (ISIC 311/2), other
non-retallic mineral products (ISIC 369), and industyrial chemicals (ISIC
351). On the other hand, pottery, china and carthenware (ISIC 361), iron and
steel (ISIC 371), non-ferrous matals (ISIC 372), lecather products (ISIC 323),
footwear (ISIC 324) and printing and publishing (ISIC 342) became relatively
less skill intensive by an order of a ranking difference of two or more.

Column IIT in table 4 revcals the disparity in relative skill intensity of
branches due to changes in the developed market economies and the developing
countries during 1970-71 to 1979-80. The three branches at the top of the
list - pottery, china and carthenware (1SIC 361), tobacco products (ISIC 314),
papcr and products (ISIC 341) and footwear (ISIC 324) - became relatively mors
skill intensive in developed market economies while an opposite trend towards
lower skill intensity was observed in developing countries. Starting from the
bottom of the list, miscellancous petroleum and coal products (ISIC 354),
other non-metallic mineral products (ISIC 369), transport equipment (ISIC
384), non-metallic furniture (ISIC 332) and non-electrical machinery (ISIC
382) became relatively more skill intensive in the drveloping countries while

the opposite happened in the developed market economies.

Disprrsien in skill intensity rankings

Since the patterns described above are based on unweighted means of
industries' skill intensity rankings in individual countries, the uniformity

of these rankings, i.e. their degree of dispersion in tne two country groups




_IQ_

is important for the relevance of the comparisons, From the coefficients of
variation (standard deviation/mean) in skill intepsicy vankings given in
parentheses in tables 2 and 3, it is observed that the degree of dispersion
varied greatly from industry to industry while the average for the 26
industries was in the range of 0.31 to 0.35 for the two country groups in the
two periods. In both country groups the dispersion of the skill intensity
rankings of industries were stroangly correlated with the relative skill
intensity of industries measured by the average rankings, and this relation
became even stronger during the period under consideration (see table 5). For
the developed market economies the rank order correlation coefficients were
0.77 in 1970-71 and 0.8 in 1979-80, and for the developing countries 0.61 and
0.75, respectively.

Table 6 lists the industries in which the coefficient of variation of
skill intensity rankings were the highest in the developed market economies
and the developing countries. FEach country group had eight industries in
which the coefficient of variation was 0.50 or above in 1970-71 or 1979-80,
and four of these industries - tobacco (ISIC 314), paper and products (ISIC
341), miscellancous products of petroleum and coal (ISIC 354), and non-ferrous
metals (ISIC 372) - were common to both country groups. In addition, for the
developed market economies printing and publishing (ISIC 342), other chemicals
(ISIC 352), iron and steel (ISIC 371), and transport equipment (ISIC 384), and
for the developing countries, beverages (ISIC 313), industrial chemicals (ISIC
351), rubber products (ISIC 355), and pottery, china ;nd earthenware (IS£C
361) are included in the list.

A casual examination of these industries and countries with extreme
rankings reveals some cases where skill intensity differences were mainly due
to obvious differences in product mix rather than production technology. In

the developed market economies, transport equipment (ISIC 38%4) appears to be

very skill intensive in the Federal Republic of Germany and the United States
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Table 5 Spearman rank order correlation coefficients between industries’
average relative skill inteasity and their degree of dispersion
within country groups

Correlation cocfficicent

Developed market economies (12) 1970-71 0,77
1979-80 0.81
Developing countries (6) 1970-71 0.61
1979-80 0.75

Sourcec: UNIDO Data Base, see tables 1, 2 and 3.

Note: Degree of dispersion is measured by the coefficient of variation =
standard deviation/mean, The distribution of the degrec of
dispersion in skill intensity rankings of 26 manufacturing industries
within country groups was the following:

Mean Standard Deviation
Developed market economies 1970-71 0.32 0.20
1979-80 0.35 0.21
Developing countries 1970-71 0.33 0.22

1979--80 0.31 0.19




n_which countries' ok%ill intensiivy rank'nes

Tevelored navket economies (12)

15670-71~ Countries with highest Countrics with lowest 197C0-71~ Countries with aisz
1979-82 skill intenszity skill intensity 1973-80 £rill intencit
averags {1670-71-1979-80 1670-71-1975-30 avorane’ (1970~71-1877-22 :
IsIC Industrial branch ranking average ranking) everage vanking) ranxing averane renking) /
313 Jeverages Coefficient of varistion below 0.50 8.8 Colenblia, Philippines (5.9)
¥alaysia (6.5)
324 Tobacco 11.4 Japan (1.0} Denmerk (22.0) 10.7 Chile (2.0} )
Austria (3.35) United Scates (15.0) Karee, Rep (7.0)
341 Paper and preoducts 9.9 Finland (2.5%5) Gecmany, F.R., (16.3) 9.5 Colombia (3.5) ¥alaysie (15.0;
Canada (4.53) United Kingdom (16.0) .
342 Printing and pudlishing 8.0 Sweden (2.0) Canvca (16.0) . Coefficien: of veariation balew 2.50
Italy (2.3} Netherlands (15.5)° '
351 Industrial chenlcels Coefficient of variation below 0.50 3.4 Colombia (2.C) Chile (6.5)
352 Other chemicals 9.4 Germary, P.R., (3.5} Netherlanda (19.0) Coefficient of variation talew ©.%0
Penrmark, Swaden (5.0) Australia,
. United Kingdom (12.0)
3354 ¥iscellaneous products 11.2 Germeny, F.R., (1.53) taly (26.0) il.8 Chile (35.0) Coleombin (26.5)
of petcoleun and coal Denmark (5.0) Netherlande (25.0)
335 Radder products Coefficient of variation below 0.50 12.4 Colombia (7.5)
351 Pottery, china and Coef{ficlent of variation below 0.50 16.0 Philippines (6.5)
eacthenwere Turrey +20.%5)
3 Izon end steel " 6.5 Canada, Netherlands (15.5) Ccefficient of variation
. - ' United States (3.0) Dermark (10.0)
372 Nor-ferrous metals 1.3 Netherlands (1.5) Italy (16.0) 6.0 hile (2.5) nie 111.%5)
Australia (3.0) Sweden (11.5) . Malaysia (2.35) ) Yorea, Lap. (5.00
384 <rensport egquipmen 8.y United Stetes (3.0) Austrla (16.5) Coafficient of variction belew C,3C
. Germany, F.R,, (5.0) Austzalia (11.35)
Source: UNIDO data base, sece tadles 1, 2 and 3.
v,
N2 Sle covars all manufacturing industries for which the coefficient of varlatlon b
(z tiensmeen) of skill intensity rankings were 0.50 or ebove (given in
o2 tebles 2 end 3) in the grezp of twelve developsd market econcnies or in the
e waloping countries (listed in tadle 1) for 197071 or 1979-20. In ecach
ez he two {thres) highest end lcwest renking countrios are reported except for
N in the cuse of doveloping countries whece the rankings of the rermaining
couniries {n the proxinity of the moan ranking.




which are wmajor world suppliers, whereas in Australia and Austria which lack a

significant capacity, the iundustry is not skill intensive. The same goes, for
example in miscellaneous products of petroleum and coal (ISIC 354) where the
two extremes are the Federal Republic of Germany, traditionally a
coal-producing country, and Italy. Paper and products (ISIC 341) is a similar
case where Canada and Finland, probably internationally the most competitive
producers, and the Federal Republic of Germany and the United Kingdom
constitute contrasts.

In the case of developing countries which is a more heterogenecous group in
terms of their industrial structure, inter alia, due to major differences in
their foreign trade regimes, product mixes and labour market conditions can be
expected to show a great variation. This is reflected in industries listed in
table 6 where, Chile and Colombia, for example,vmake for the two extremes in
skill iqtensity rankings.

Some extreme values in the measure of skill intensity are purely
statistical artifacts. A case in point is tcbacco products (ISIC 314) in

Japan where it appears to be the most skill-intensive industry.
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TV, Factor intensity of expandinz and declining industries in the developed

marcicet economics amd the developin:s countries

As interuational trade expands, couutries' production patterns move in the

direction to conform more closely to their comparative advantage. Out of the
26 manufacturing industries under consideration it was found thav 8 industries
had, on the average, a declining value added share in the developed market
economies during th» 1970-71 to 1979-80 period while this average share was
increasing in the developing countries. Four of these industries - textiles
(ISIC.321), wearing apparel (ISIC 322), leather products (ISIC 323), and
footwear (ISIC 324) - were among the least skill and physical capital
intensive industries in both country groups, and three - paper and products
(ISIC 341), rubber products (ISIC 355), and glass and products (ISIC 362) -
were intermediate in this respect. The only skill and capital intemsive
industry which experienced a relative decline in the developed countries and
expanded in the developing countries was iron and steel (ISIC 371).1/
The same broad pattern is observed in the individual countries when the
correlation between the growth of industries' value added and employment and
their skill and capital intensity in the initial period (1970-71) are
studied. In all developed countries where a significant relation was found,

expansion both in value added and employment was positively correlated with

skill, physical and total capital intensity of the industries (sce table 7).

1/ The share of employment of all these 8 industries declined on the average

- in the developed market economies. In the developing countries their
average share of employment increased in wearing apparel (1SIC 322),
Jeather products (ISIC 323), rubber products (ISIC 355) and iron and stcel
(I1s1C 371).
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Ttaly was the only exception where this reiation was a negative one concerning
prowth in value added, and in Austria and Japan no signifiéant relation was
found.

The experience of the developing countries seemed to be just the
opposite. LExpansion in value added and employment, when significant, was
negatively correlated with the skill, physical and total capital intensity of
the industries in the initial period. In Chile and Colombia the correlations

were insignificanc.
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Vv, Profile of industries wvith changing relative skill inteusity

Changes in relative factor intensity of industrics may be triggered by
changes in relative factor prices, relative prices of intermediate or finnl
poods and services or techunological inmnovatious either unrelated to changes in
relative prices or induced by such. There are uumerous possible combinations
of stimuli and responses by the industries. An industry facing lower priced
imports, for example, may try to increase its competitiveness by introducing
automated machines repla:ing unskilled labour by skilled operators and it may
or may not regain a comparative advantage. Also, an already high skill and
capital intensive dynamic industry may become even more skill intensive as a
result of a technological breakthrough. Obviously, to identifv such scenarios
and differentiate causes from effects, the chain of events has to be studied
in detail at the sectoral lcvél and at the level of the firms. Still, it is
of interest to investigate whether there is a common profile of industries
which became relatively more skill intensive in the developed market economies
and in the developing countries. To this end, the correlation between
increases in average wages and salaries on the one hand, and on the other hand
their initial level, industries' physical capital intenéity and changes in
‘this, and finally, their growtﬁ in terms of value added and employment were
studied in the individual countries. The results of the correlation analysis
are summarized in table 8.

For the developed market cconomies it was found that in Austria, the
Federal Republic of Germany and the United States increases in average wages
and salaries were positively correlated with cheir inital level in 1970-71,
implying that the already skill intensive industries became more so. On the
other hand, in Australia, Denmark, Italy, the Netherlands and the United

Kingdom this relation was a nepative one. Increases in wages and salaries per




Toole 2 mlatiag
. 0f increaga in skill intensity 1970-71 - 1975-30: countries yielding
siznificant at the 20 per cent (caroted »y * 10 per cent) level
Develoned warket ccononies (12) Develnning ceountrianz (8)
Corrzeletion with: .
Positive cocrelation” Negetive correletion Positive correiation Negative correlaticn
S%ill intensity Avstria, Germany, Austrelia*, Denrark, Colecmbia®, <7,
{weees and calarias Fed. Reb. of, Itely*, Nc¢therlands, “alaysicX, ,
ner ennloyee), 1970-71 United StatesX United Kingdom
Physicel capitel
intansity (non-wage . . '
value zidded N
~
pec emdloyee) ) . . N ‘ :
- 1970-71 - Austria*, Finland, Italy*x * Chilex, Malaysia*
3 Japan*, United KingdomX,
) United States*
- increase in Austrelis, Canadax, Korea, Rep. of¥,
1670-71 - 1979-80 Dennarg, Ttalyk, ' Majaysia*, Philippinesx,
. - Netherlands®, L : Turkey*
United States*
Growth
1970-71 - 1979-80 .
- valua added Germany, Fod. Rep. ofx, Chile, Colombiax Korea, Rep. of
Italy*, Netherlands¥,
United Kingdom*, N
United States*
- employment Denmark*, Germeuny, ‘Austrialia*, Austriax, Colombiax Xores, Rep. ofx,
Fed. Rep. ofx, Canada, Italy¥, Malaysi
: United Kingdom* ™'~ = ° 7 United States
Cource: UNIDC Data Base, sce table 1.
Tote: The 12 develeor. d marlket cconomies and the 6 deveioping countries in the sam
results arc based cn Spearmen rank order correlation coeffici
peciod 197C-71 to 1579-30 are maesured beil by charges in
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employee were relatively greater in industries with initially low wages and
salaries, possibly pointing to an upgrading of skills (and/or displacement of
unskilied labour) in unskilled labour intensive industries.. An alternative or
more likely a complementary interpretation is an unproportionate increase in
wage rates for unskilled labour resulting from egalitarian wage settlements.

Tn Austria, Finland, Japan, the United Kingdom and the United States the
increase in industries' apparent skill intensity was positively correlated
with their physical capital intensity in the initial period. The only
developed market economy for which there was a significant correlation and
constituted an exception to this was Italy.

In the developed market economies, on the whole, increases in industries'

skill intensity were accompanied by increases in their physical capital

intensity implying substitution of unskilled labour with machines and
equipment. This appeared to be the case for Australia, Canada, Denmark,
Italy, the Netherlands and the United States.

The final relation investigated was how skil) intensity developed in
¢xpanding and contracting industries. It was found that in the Federal
Republic of Germany, Italy, the Netherlands, the United Kingdom and the United
States increases in skill intensity were positively corrélated with
industries' value added growth. For no developed market economy was this
relation negative. Also expansion of employmeut was positively correlated
with increases in skill intensity in Denmark, the Federal Republic of Germany
and the United Kingdom, but this relation was negative in Australia, Austria,
Canada, Italy and the United States.

The brief analysis of the industries in the developed market economies
which experienced relatively greater increases in skill intensity measured by

the level of average wages and salaries fall short of distinguishing a uniform
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profiile or distinzt patterns. The evideace, however, conforms with the
stvlized typology laplying two broad scenzrios. To the first group would
beloun countries which are more market orieunted, where differcnces in average
wages and salaries to a greater extent reflect skill differvnces. In these
countries the main impatus to changes in industries' factor content would be
changes in relative prices e.g. those originating from abroad resulting from
increased foreign compatition ov changes in energy prices, and autonomous
technological innovations. To the other scenario would belong countries where
the non-market forces play a prominant role in the factor markets. In these
countries, to start with, differences in the level of average wages and
salaries would be only weakly related to skill differences.l/ Furthermore,
the apparent increases in factor intensities may be a reflection of e.g.
increased relative wages for unskilled labour as well as the response of the
industries to such changes and changes in the external eanvironment.

In the case of the developing countries, due to their greater
heterogeneity, it might be even more difficult to make genmeralizations
concerning the profile of industries which experienced relatively greater
increases in skill intensity. In this group, on the whole, it appeared that
skills in relatively low pay industries were upgraded. This seemed to be the
case in Colombia, Malaysia, the Philippines and the Republic of Korea where
increases in average wages and salaries were negatively correlated with their
1970-71 initial level. This observation also most likely reflected the

existence of an upward pressure on wages for unskilled labour.

1/ A case in point may be Sweden where none of the relations investigated
proved to be significant. '




-30-

Tn only two countries increascs in skill intensity were correlated
significantly with the industries' inttial level of physical capital
inteosity, in Chile positively and in Malaysia nepatively. On the other hand,
in four countries — Malaysia, the Philippines, the Kepublic of Korea and

Turkey - 1t appearcd that intensification of skills was accompanied by

irtensification in the use of physical capital.

Finally, it was found that in Chile and Cclombia relatively faster
expanding industries enjoyed greater increases in wages and salaries. In
Colombia, this rclation held also for expansion in employment. On the other
hand, a notable observation was that in the Republic of Korea - which has
become a major producer and expo;ter of relatively sophisticated manufactures
- increases in skill intensity measured by average wages and salaries were
relatively small in industries expandirg relatively faster both in terms of

value added and employment. In Malaysia the same negative relation was found

with employment growth.







