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DEVELOPING COUNTRIES’ EXPORTS OF MANUFACTURES:
PAST AND FUTURE IMPLICATIONS OF SHIFTING
PATTERNS OF COMPARATIVE ADVANTAGE

ALEXANDER J. YEATS

1. INTRODUCTION

countries or groups of countries have played a major role in the formulation

of both national and international economic and trade policies. For example,
international organizations like the World Bank and International Monetary Fund
have given considerable attention to the need for formulating positive structural
adjustment policies under which countries adopt trade, financial, fiscal, and other
measures to facilitate the transfer of resources from industries where they have
lost a comparative advantage in production to those where it has been gained or
maintained.® Problems relating to contemporary protectionism are also linked to
changing comparative advantage as OECD countries have often utilized nontariff
barriers (NTBs) against more competitive imports.* On the positive side, industrial
country governments have provided substantial incentives for the development of
high technology industries (like acrospace) where a comparative advantage can be
maintained or increased.

As might be expected from the importance of such issues, the policy debate has
stimulated considerable empirical research on the concept of comparative advantage.
A major innovation was Balassa’s [1] development of the “revealed” comparative
advantage (RCA) model and subsequent extension of the approach [2] to account

CONSIDERATIONS relating to the determinants of comparative advantage for

The views expressed in this paper need not reflect those of the World Bank or its staff. The
author would like to thank Alasdair Sinclair, Paul Meo, and Bela Balassa for many helpful
comments and suggestions.

1 See [12] [13] [14] or [8] for examples of the types of issues normally addressed in these
discussions. A key element often stressed is the need for developed countries to implement
measures to facilitate the flow of resources from industries experiencing longer term struc-
tural adjustment problems (i.e., agriculture, textiles, clothing, etc.) into sectors like chemi-
cals and machinery where comparative advantage has not shifted to developing countries.
Documentary evidence on the increased use of nontariff barriers in sectors with long-term
structural adjustment problems can be found in [18] [6]. The latter study examined trends
in nontariff barrier use in major OECD countries over the 1966-86 period and concluded
that the value of trade affected by NTBs such as quantitative restrictions, variable import
levies and other import charges (excluding tariffs), import licensing, and different product
standards or regulations more than doubled over this interval (from 25 per cent in 1966 to
about 58 per cent in 1986). The increase was even more dramatic in sectors like textiles,

clothing, and steel.
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for a “stages” approach to industrialization.® The “revealed” comparative advantage
model was employed by UNIDO [10] that attempted to identify industries experi-
encing major shifts in established patterns of production and trade. An alternative
empirical approach for measurement of comparative advantage was tested by the
United States National Bureau of Economic Research (NBER) that employed
relative shares of labor and capital used in the production of specific goods. This
model was based on the assumption that developing countries should have a
comparative advantage in goods that employ relatively large labor inputs.*

Given the obvious importance of issues concerning changing comparative ad-
vantage, this paper attempts to extend the related empirical analyses in several
directions. First, an attempt is made to evaluate the predictive power of compara-
tive advantage indices for future changes in trade by drawing on the NBER study.
This will be done by analyzing the 1965-86 trade changes in products identified
as labor intensive in the earlier year. Aside from the ability to identify industries
where major changes are likely to occur in trade or production, an attempt will
also be made to determine the time frame for which predictions based on compara-
tive advantage indices are valid.® Other issues that will be addressed include: the
importance of textiles and clothing in the initial stages of a labor-intensive trade
expansion; how the product composition of “maturing” developing country exports
has changed over time; the extent that differences exist in imports of labor-intensive
products by OECD countries; and the extent that individual developing countries
have been able to capitalize on labor-intensive manufactures in their export base.
While the initial analysis is largely ex post in that it relates to the 1965-86 period,
the comparative advantage indices are updated to the mid-1980s and their implica-
tions for trade patterns in the 1990s and beyond assessed.

3 Country #’s “revealed” comparative advantage in product j is defined as the ratio of the
share of product j in i’s exports to the share of j in world trade. If this index takes a value
greater than unity the country is considered to have a “revealed” comparative advantage in
the product while a value below unity indicates a comparative disadvantage. See [1] or
[10] for a discussion of the basic properties of the RCA model.

See [7] for details. According to the United Nations product classification scheme, manu-
factured products are those items which fall in: SITC 5 (Chemicals); SITC 6 (Manufac-
tured goods classified by material), less SITC 68 (Nonferrous metals); SITC 7 (Machinery
and transport equipment); and SITC 8 (Miscellaneous manufactured articles). The National
Bureau of Economic Research study adopted a somewhat broader definition of manufac-
tures in that it includes some processed foods falling in SITC 0, cigars (in SITC 1), shaped
wood (in SITC 2), and fish oil (in SITC 4). See Appendix Table I for a listing of the
labor-intensive manufactured products identified in the NBER study.

There have been several attempts to develop “early warning” systems for disruptive imports
with studies by Watkins and Karlick [11] and Tuong and Yeats [9] being representative
of the earlier work. Indices of comparative advantage could play a major role in the
development of such systems if it were established that these measures are accurate
predictors of future trade patterns. This study shows that the NBER labor-intensive indices
are generally accurate predictors of changes in South-North trade flows and that they may
provide a lead time of as much as one or two decades.
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II. THE MEASURES OF COMPARATIVE ADVANTAGE

In this study, the measures of comparative advantage are based on labor intensity
indices derived by Lary [7] for the NBER. Lary’s analysis employed the criteria
of value added per employee, both in the United States and other countries, for
identification of products which were capital or labor intensive. The general rule
followed was to classify labor-intensive products as those which met two conditions:
(1) value added per employee did not exceed the national average for all United
States manufacturing by more than 10 per cent, and (2) imports by developed
from developing countries totaled at least U.S.$100,000 at the three-digit level of
the Standard International Trade Classification (SITC) system in 1965.¢ According
to the NBER reasoning, this approach excluded clearly capital-intensive products
while applying the test of the market (as reflected in imports) to items at or near
the overall national average.” The import value criteria was therefore added in
recognition that value added per employee was not an infallible guide to South-
North comparative advantage.

While there is a theoretical basis for postulating a positive relationship between
labor intensity and developing countries’ exports, there are certain types of products
where other factors may be more important determinants of whether manufacturing
activity is located in developed or developing countries. Some production processes,
for example, are often located near areas of raw material production, particularly
if transportation costs for manufacturing inputs greatly exceeds those for higher
stage (semi-finished or fabricated) goods. This locational influence might be
especially important for manufactured processes that require relatively large inputs
of bulky commodities like wood and metal ores. In other cases, transport costs
might dictate that manufacturing activity be located closer to centers of consump-

6 The factor intensity index for industry j (L,) is defined as,
L;=(V,+N,)/(V,+N,) x100, 1)

where V, and V, represent value added in industry j and all United States manufacturing
respectively, while N, and N, represent the number of workers in the industry and in all
manufacturing activity. With regard to the NBER’s condition that imports totalled
U.S.$100,000 it should be noted that the absolute value of trade is not an appropriate
indicator of labor intensity.

The reader should note that there is an inverse relation between the numeric value of the
index defined in equation (1) and the labor intensity of a given product. That is, the lower
the numeric value of the index the higher the labor intensity of the product. It also follows
that products with very high index values are capital intensive in production. The selection
of items based on value added per employee in the United States was supplemented by
detailed examination of manufactures imported by developed from less developed countries
to see if additional products needed to be taken into account. On this basis, several items
such as batteries, lamps, and miscellaneous manufactures were added to the NBER list
since relative value added in other countries appeared below the United States average.
However, a major conclusion of this portion of the analysis was that products manufactured
by labor-intensive processes in the United States were also manufactured by relatively
labor-intensive processes in other countries. Lary used these findings to justify extensive
use of U.S. production statistics as a guide to factor-proportions.

-



112 THE DEVELOPING ECONOMIES

tion. This would be the case where nominal transport costs are relatively low on
production inputs, but are more important for the final manufactured good (See
[16] for documentary evidence on this point). Finally, some manufacturing
processes require location near abundant sources of relatively cheap production
inputs like energy. The production of some metals from ores (bauxite) are examples
of these types of manufacturing processes.®

Aside from these locational factors, there are other reasons why factor propor-
tions may not be reflected in actual trade flows. Protectionism is of obvious
importance as trade barriers in major markets can be an important constraint to
trade. Many empirical studies have documented the restrictive effects of trade
barriers developing countries often face in textiles, clothing, foodstuffs, footwear,
and other products. Production incentives like subsidies, procurement practices,
and tax concessions for domestic industries may also distort trade flows. Finally,
a lack of access to technology, capital markets, marketing and distribution systems,
or oligopolistic practices of established firms, may be additional reasons why trade
patterns do not follow lines of comparative advantage.

While the above factors all relate to external barriers, policies persued by the
developing countries themselves also cause trade to be diverted from lines of
comparative advantage. Many developing countries in Latin America and Asia
have, for example, followed costly import-substitution policies that have severely
constrained exports of manufactures. It has also been documented (see [3]) that
the structure of protection in developing countries may impose importance con-
straints on some manufacturing sectors. Similarly, other domestic tax, labor,
political and social policies pursued by developing countries also augment or offset
natural lines of comparative advantage.

III. TRENDS IN IMPORTS OF LABOR-INTENSIVE PRODUCTS

Table 1 examines trends in the trade of the NBER-defined (1965) labor-intensive
products over 1965-86. The table shows all developed countries’ imports of
these goods as well as imports of all other (capital-intensive) manufactures and
all other non-fuel products. While the top half of Table I shows imports
measured in value terms, the lower half shows developing countries’ trade shares.
To assist in evaluating these statistics, similar information is given for seven
selected developed country markets; namely, Canada, EC(10), Japan, Norway,
Sweden, Switzerland, and the United States. Appendix Table I provides a listing
of the three-, four-, and five-digit SITC products that are included in the labor-

8 If the objective is to forecast the future composition of developing country exports, a
factor proportions analysis, by itself, could be inappropriate for dealing with products
where transport or related factors have a strong locational influence. For “flagging” these
items, the revealed comparative advantage approach may be more appropriate since the
results incorporate the “net” effect of different factors influencing the production process.
Yeats [17] provides an RCA framework that is useful for analyzing competitive inroads
made by developing countries in specific industries. Lead times, may however, be an
important drawback. Since revealed comparative advantage indices are conmstructed from
actual (current) trade flows they may not signal trade changes until after they have in
fact occurred.
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intensive group. Capital-intensive manufactures consist of all other items classified
in SITC 5 through 8 less nonferrous metals (SITC 68).

Table I shows developed country imports of labor-intensive manufactures rose
almost sixteen-fold over the twenty-one-year period (a slightly smaller expansion
occurred for capital-intensive manufactures) and that this increase is considerably
higher than the nine-fold growth in other nonfuel products. There is considerable
variation in the performance of individual markets, however, as United States and
Japanese imports of labor-intensive products registered the largest expansion over
1965-86 (they rose more than twenty-eight times) while imports by Sweden and
Canada rose by nine and eleven times respectively. While these growth rates are
affected by factors such as relative price changes or the growth of GDP in the
importing country there is considerable evidence that commercial and protectionist
practices have also been a major factor.

Aside from the differences between the growth in the value of imports of
labor-intensive products Table 1 shows that there are sizeable differences in the
shares of developing countries in developed country markets. For example, the
share of developing countries in United States labor-intensive imports rose by
22 points over 1965-86, while these countries also increased their shares four-fold
(to 44 per cent) in the Japanese market. In contrast, developing countries supplied
only 12 per cent of the European Community’s labor-intensive imports in 1986,
while their share in Norway and Sweden was between 7 and 8 per cent.” Table I
also shows developing countries’ shares of labor-intensive products are higher and
have grown faster than those for other non-fuel products, even though there is
considerable variation across markets. In total, as well as in each of the selected
developed countries, developing countries significantly increased their import shares
of labor-intensive manufactures. In contrast, developing countries experienced
declining shares in the aggregate for non-labor-intensive products, while their
shares for capital-intensive manufactures increased but remained low.

Table II examines variations in developed countries imports of labor-intensive
products in more detail. The top third of the table shows the 1986 value of these
imports from developing countries, in total and for major product groups.*® The
middle third shows the share of developing countries, while the lower third reports
imports from developing countries on a per capita basis. Similar information is
shown for total developed countries’ imports.

Table II further confirms the superiority of the United States as a market for

9 A BEEC-EFTA trade protocol may be one major reason why the trade performance of
developing countries in Europe is poor relative to the United States and Japan (where
shares are high). Under the terms of the protocol manufactured goods can be exchanged
between member states free of all import duties and some nontariff barriers. With intra-
EEC, intra-EFTA, and EEC-EFTA inter-trade being duty free, European tariffs only apply
to outside suppliers like the United States, Canada, and Japan, socialist countries of Europe,
and developing countries. Laird and Yeats [5] show that post-Tokyo Round European
tariffs on many labor-intensive products are still very high and stimulate intra-European
trade in these items at the expense of developing countries.

10 Appendix Table I provides the SITC numbers and a description of the products comprising
each of these aggregate groups. It also gives detailed statistics on trade changes and trends
in labor intensity ratios for these items over the period 1965-82.
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developing countries’ labor-intensive products. With U.S.$70.2 billion in 1986
imports, the U.S. absorbed approximately 55 per cent of total developing country
shipments of these items to developed countries. In 1986, United States per
capita imports were more than three times those of the European Communities
and about three and one-half times that of Japan. Aside from the overall level
of imports, Table II shows that the share of U.S. imports of these products from
developing countries is almost double that for developed countries as a group.

The statistics in Table II can be used to determine whether the overall differ-
ences between the United States imports of labor-intensive products and those of
other developed countries are due to one or two abnormal sectors or result from
a general disparity. Relatively higher levels of U.S. imports are evident for all
products, as both developing countries’ market shares and imports per capita
exceed those of other developed countries. For example, at U.S.$63 per capita
U.S. clothing imports are more than 70 per cent above the developed country
average, while imports of nonelectrical machinery and electrical apparatus are
more than twice as high.'* Two additional observations should be made with
regard to Table II. First, informal (“negotiated”) trade restraints may be a factor
causing Japanese imports per capita to be the lowest in the table. In contrast,
relatively open trade policies by Switzerland (which does not participate in the
MFA) appear to be a major reason why this country’s imports per capita are
relatively high.

In contrast to the United States, the developing country import shares in
Norway, Sweden, Switzerland, and Canada are markedly lower. Norway imports
only about 5 per cent of its labor-intensive products from developing countries,
with the corresponding shares for Sweden and Switzerland ranging between 8 and
9 per cent.’? The Scandinavian countries shares are well below those of the

11 Protectionism is a likely explanatory factor for some of the national variations, and trade
barriers could be especially important in the textile and clothing sector where nontariff
barriers discriminate against developing countries. Under the terms of the Multifibre
Arrangement (MFA) imports of textiles and clothing from developing countries are
subject to strict quota limits while similar goods originating in developed countries are
traded freely. The previously cited EFTA-EEC protocol is undoubtedly a factor accounting
for the relatively low import per capita figures for Europe since Laird and Yeats report
that post-Tokyo EEC and EFTA tariffs average approximately 10 to 20 per cent for textile
and clothing products [5, p. 95]. These figures represent the margins of tariff preferences
intra-European trade enjoys over outside suppliers.

12 The import per capita figures for these countries are closer to (or exceed) the developed
country average, but there is a problem with such comparisons in that they do not involve
any adjustment for country size. That is, smaller countries are often more open to imports
since they do not have the resources and other physical endowments required to produce
the range and variety of goods manufactured in larger countries. Given this size-import
relation, one would expect the imports per capita of (say) Norway and Sweden to be
greater than those of the United States. Spatial factors within Europe may also be a factor
accounting for some countries relatively poor performance as import markets for developing
countries. That is, location close to low-cost labor countries like Greece, Italy, Spain, and
Portugal may provide the Mediterranean countries with a tramsport cost advantage in
Europe that offsets developing countries’ natural comparative advantage. Table III com-
pares the export profiles of the latter with those of selected developed countries.
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United States for clothing, with Norway only receiving 13 per cent of its imports
from developing countries (as opposed to 86 per cent for the United States).

An important question concerning variations in imports of individual products
is the extent to which the differences can be explained by variations in labor
intensity among products. To investigate this question correlations were run
between both the level and change in developing countries import shares against
the index of value added per employee [equation (1)]. The Pearson correlation
between levels of the index and developing countries shares in the United States
(r=—0.539) was significant at the 95 per cent level, as was the correlation between
the index and developing countries’ shares in other industrial countries (r=—0.435).
The negative sign was anticipated since the more labor-intensive items (i.e., those
with a lower value added per employee index) should have higher developing
country import shares. Labor intensity also has considerable explanatory power
in accounting for changes in the developing countries’ United States market shares,
as this correlation is also significant (r=—0.400).* Appendix Table I provides
details on changes in developing country shares for labor-intensive products over
1965 or 1985.

IV. DEVELOPING COUNTRIES’ EXPORTS OF
LABOR-INTENSIVE PRODUCTS

While there is considerable variation in developed countries’ imports of the NBER
(1965) labor-intensive manufactures, Table III examines the importance of in-
dividual developing countries as sources of supply for these goods. The table
identifies the twenty most important developing country exporters of NBER
labor-intensive manufactures in terms of 1986 exports and also provides statistics
on the value of this exchange for selected years back to 1965. To indicate the
evolving importance of these products in total trade, the table shows their share
in all non-fuel exports of each country over 1965-86. In addition, the share of
textiles and clothing products within the labor-intensive group is given to illustrate
how the importance of these products changed during the period.

Table IIT shows that labor-intensive products have been growing rapidly in
importance for practically all of the twenty developing countries listed, yet the
1986 trade in these products (measured in. value terms) remains concentrated in a
relatively small number of exporters. Taiwan alone accounted for over 22 per cent
of the value of shipments to developed countries in 1986 while five exporters (the
Republic of Korea; Singapore; China; Hong Kong; and Taiwan, China) originated
about 62 per cent of this trade. For each of these five countries, labor-intensive
manufactures rose in importance over 1965-86 and now account for between 62
(China) to 94 per cent (Hong Kong) of total non-fue] exports. In total, the twenty

13 The correlation between the value added index and changes in developing countries’ shares
in other industrial countries (r=—0.369) is weaker, but takes the appropriate negative
sign and is statistically significant.
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countries listed in Table III accounted for U.S.$113 billion or approximately 89
per cent of all labor-intensive exports from developing countries.**

For many of the largest exporters of labor-intensive manufactures textiles and
clothing were dominant early in the expansion and then declined in importance
as countries shifted to other items. For example, from 1965 to 1975 labor-intensive
manufactures rose from 46 to 79 per cent of Taiwan’s total non-fuel exports and
the share of textiles and clothing within these items rose from 13 to 28 per cent.
From 1975 to 1986 the share of all labor-intensive products in Taiwan’s exports
continued to rise (to 85 per cent), yet the share of textiles and clothing in the
labor-intensive group fell by about 12 percentage points. This same general pattern
is evident in many of the developing countries’ export profiles.'* In the initial
stages, textiles and clothing appear to have been a major element or catalyst for
the initial export expansion and then were replaced by other labor-intensive
products.

The question of which labor-intensive products replace textiles and clothing as
“dynamic” elements in developing country exports is addressed in Table IV. The
table lists the major three and four-digit SITC labor-intensive products exported
by developing countries (ranked in terms of their 1986 export values) to developed
countries and also shows the share of each item in total trade of the group. This
information is given for selected years from 1965 to 1986 to identify items of
increasing and declining importance.®

Table IV suggests that the dynamic elements in developing country labor-
intensive manufactures are not confined to a few items, but have a fairly broad
base. Footwear and transistors each increased their share by more than 4 per-
centage points, while the share of toys and sporting goods more than doubled.
Several electronic equipment products (i.e., statistical machines, telecommunica-
tions equipment, electronic power machinery, office machines, and radio broadcast

14 The subject is not explored in this paper, but there is considerable evidence that the export
performance statistics reported in Table III are linked to domestic policy measures in
developing countries. For example, the rapid 40 point increase in labor-intensive products
share in total Dominican Republic exports over 1975-86 can be tied directly to internal
measures, such as the establishment of export processing zones, aimed at trade expansion.
See [15] for an evaluation of how domestic policies influenced the export performance of
the Caribbean Group for Cooperation in Economic Development (CGCED) countries.

15 Among the five largest exporters of manufactures China is an exception as the share of
textiles and clothing in the labor-intensive group rose throughout 1965-86 and reached
47 per cent in 1986. This may be explained by a difference in timing as China began its
major export expansion to developed countries later than Taiwan, the Republic of Korea,
Hong Kong, and Singapore. That is, the current Chinese export profile appears to be
similar to that of the “newly industrialized” countries in the mid-1970s. Related informa-
tion on this point is available from the author on request.

16 Pearls and precious stones (SITC 667) experience the steepest decline in Table IV as the
share of these items in labor-intensive exports went from 10.2 per cent in 1965 to 3.6 per
cent in 1986. Protectionism in developed countries has not played a role in this decline
as tariffs are generally low on these items and there are few reported nontariff barriers.
Other items whose share declined by 2 percentage points or more include: preserved fruit
(SITC 053); woven cotton fabrics (SITC 652); shaped wood (SITC 243); textile products
n.e.s. (SITC 656); floor covers (SITC 657); leather (SITC 611); plywood (SITC 631.2);
and preserved vegetables (SITC 055).
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receivers) had their share of labor-intensive products increase by 1 to 2 per-
centage points, while leather clothing, motor vehicle parts, other electrical ma-
chinery also recorded a similar increase.

V. TRENDS IN LABOR-INTENSIVE PRODUCTION

The key point that emerged from the preceding analysis is that labor intensity was
a useful predictor of developing country exports, although there was variation in
national supply of, and demand for, these goods. Items identified as labor
intensive in 1965 registered a superior developing country export performance
in terms of market shares over the next two decades (1965-86) and also accounted
for a steadily increasing share of non-fuel exports. As such, updating the NBER
indices of labor intensity into the 1980s could provide insights concerning likely
changes in developing countries exports in the 1990s and beyond.

Drawing on U.S. Census Bureau data, Table V provides details on trends in
labor intensity ratios for broad two-digit U.S. Standard Industrial Classification (SIC)
industry groups over 1963-82 for years in which census data were available, and
also gives similar information for selected three and four-digit textile and apparel
products. To assist in evaluating the relative importance of each industry in total
U.S. manufacturing, statistics on the 1982 value of shipments are shown along
with industry employment information for 1963, 1972, and 1982.

For most industries listed in Table V the 1963-82 labor intensity ratios fluc-
tuated in a narrow range, but there are important exceptions. Petroleum and
coal products (SIC 29) experienced more than a 50 per cent rise in factor intensity
ratios (from 215 to 337) while the ratios for tobacco products (SIC 21) rose
from 192 to 359 points. These developments indicate both sectors were becoming
relatively highly capital intensive. A similar increase in capital intensity is evident
in the ratios for both food products and paper although the magnitude of change
is smaller. Since these industries’ ratios exceeded the United States average
throughout the 1963-82 period the rising trend implies they were becoming even
less suitable for export by developing countries. However, the ratios for primary
metals (SIC 33) fell from about 15 points above the United States average to 10
points below average during 1963-82, a development which suggests an increase
in developing countries’ comparative advantage.

Table V suggests that most of the 1963 labor-intensive product sectors were
also relatively labor intensive in 1982. This implies that most items which were
identified as suitable for developing country exports in the 1960s would also be
selected in the 1980s. However, there are some lower level four-digit SIC products
that shifted from relatively labor intensive to capital intensive production tech-
niques and would now be deleted from the original 1965 NBER product list
(see Appendix Table I).

Given the key role that textiles and clothing played in the initial export expansion
of some developing countries, Table V examines changes in employment and
factor intensity ratios for these products in more detail. The data show that
considerable labor shedding occurred in these sectors since approximately 230,000
jobs were lost over 1963-82 (146,000 in textiles), and that the labor intensity
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of both sectors has changed relatively little. On average, the labor intensity of
apparel and clothing (SIC 23) is approximately 50 per cent higher than for all
United States industry, while textile mill products (SIC 22) appear to be only
slightly less labor intensive. The implication is that the very strong comparative
advantage developing countries have in the production of textiles and clothing has
changed little and that these countries will continue to exert strong pressures on
developed country suppliers in the 1990s.

Table VI addresses the question of where labor-intensive products are concen-
trated (i.e., in which industry sectors do they generally originate) in the 1980s.
The table tabulates the number of four-digit SIC labor-intensive products in each
industry sector and also indicates the extent that these products’ labor intensity
ratio differ from the United States average. The table shows the number and per
cent of labor-intensive products falling in each broad industry group and also
classifies these items in a range of “very high” to “moderately” labor intensive.*”

Among the nineteen industry groups listed, the highest concentration of labor-
intensive products is now in textile mill products (twenty-five products or 13 per
cent of all four-digit SIC items) and apparel and textiles (thirty-one products or
17 per cent of all labor-intensive items). Furthermore, the table shows that these
products are entirely concentrated in the “very high” labor intensity group (cotton
mills, artificial fiber mills, men’s suits, and children’s outerwear), or are distributed
between the “very high” and “high” groups. Appendix Table 1 shows that these
products (identified in terms of their corresponding SITC group) were also among
the most highly labor-intensive goods in the mid-1960s.

Aside from textiles and clothing, wood products (SIC 24) have the third highest
concentration of labor-intensive goods (seventeen items or 9 per cent of the total)
while 7 per cent of the labor-intensive products fall in SIC 34 (fabricated metals)
and SIC 39 (miscellaneous manufactures). Analysis of the underlying product
data® show various furniture products account for about half of the labor-intensive
items in the wood group while products like hand saws, metal barrels, structural
metal products, wire springs, or sheet metal work in the fabricated metal sector
are produced by labor-intensive methods. However, Table VI suggests that the
labor-intensive products, in which developing countries have a comparative ad-
vantage, are distributed throughout the industry sectors with a few exceptions
like petroleum refining and chemicals.

Given the previous (1965-86) developing country export expansion of products

17 In Table VI, a four-digit SIC product is classified labor-intensive if its factor proportions
index is 10 points or more below the United States average. This “cut-off” point is lower
than that used by the NBER due to the mixed export results developing countries had for
products closer to the United States average. Furthermore, products are considered to be
“very highly” labor intensive if their ratios are 40 points or more below the U.S. average,
while items with a “high” labor intensity are those with ratios between 0.60 and 0.74.
“Moderate” labor-intensive products are those with factor proportions ratios between 0.75
and 0.90. On request, the author will supply a list of the four-digit SIC labor-intensive
products selected using these criteria. The list also provides related shipment and employ-
ment statistics.

18 A list of these products is available from the author on request.
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identified as labor intensive in 1965, Table VII examines the implications of the
updated 1980s product list using U.S. employment and shipment information.
Specifically, the table shows the 1982 value and share of industry employment
and shipments that originates in labor-intensive products. The latter is further
disaggregated into three component product groups (very high, high, or moderate
labor intensity).

As was the case with previous analyses, Table VII demonstrates the “vulner-
ability” of the textile and clothing sectors to exports from developing countries.
Over 80 per cent of textile mill (SIC 22) shipments and employment originate
in labor-intensive products while the corresponding shares for apparel (SIC 23)
exceed 95 per cent. The table also shows that employment and shipments in
both sectors are highly concentrated in the “very high” labor-intensive group
which would appear to be most suitable for developing countries. High “exposure”
ratios (i.e., industries where labor-intensive products account for at least 50 per
cent of total employment or shipments) occur for wood products (100 per cent
of shipments and employment), furniture and fixtures, rubber and plastic products,
leather products (100 per cent coverage), and miscellaneous manufactures. Over-
all, 43 per cent of 1982 United States manufacturing employment originates in
labor-intensive products and 24 per cent of industry shipments are composed of
these goods.?® Such statistics imply broad based competitive pressures from
developing country exporters in the 1990s.

Just as Table VII showed certain industries appear vulnerable to increased
exports from developing countries (based on the implications of factor proportions
data), several of these industries also appear relatively “safe” as far as labor
intensity is concerned.?® No labor-intensive products occur in petroleum refining
and coal (SIC 29), while chemicals (SIC 28) generates less than 2 per cent of
total shipments and employment in labor-intensive products. Aside from these
sectors capital-intensive production techniques seemingly prevail in processed food
products, paper, printing, electrical equipment, transport equipment and instru-
ments. In a recent extension of the NBER approach, Erzan and Yeats [4] also
determined that most service industries in the United States employ relatively high
capital-intensive methods as compared to all manufacturing activity.

19 Employing the 1965 NBER labor intensity indices in connection with the 1963 Census of
Manufactures allows one to compute related “exposure” indices for the earlier period.
The results suggest that in 1963 approximately 46 per cent of United States manufacturing
employment originated in labor intensive products and 23 per cent of all industry shipments
were composed of these goods. In computing both the 1963 and 1982 employment and
shipment ratios, labor intensive products were defined as items whose factor proportions
indices were at least 10 per cent below the U.S. average.

20 Petroleum refining was identified as one of the most capital intensive of U.S. manufacturing
industries (see Table V), yet this industry should not be considered “safe” due to the
special situation that exists in some energy exporting developing countries. Saudi Arabia,
for example, has been developing an increased export capacity in refined petroleum and
petrochemical products and has both the financial reserves and access to international
capital markets needed for these ventures.
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V1. SUMMARY AND CONCLUSIONS

For various purposes such as the implementation of structural adjustment programs
(or giving related World Bank assistance), efforts to liberalize international trade
barriers, or the development of an “early warning” system for disruptive imports,
information on changing comparative advantage and the future composition of
international trade is often a key input. In recognition of this point, this study
tested the use of factor proportions indices as a predictor of developing countries’
exports. Four main conclusions followed from this exercise. First, tests conducted
for the 1965-86 period showed that factor proportions data was a useful predictor
of developing countries future exports. Developing countries significantly increased
their total exports and share of labor-intensive products, while their shares for
other non-fuel products registered persistent declines. Second, the evidence de-
veloped in this study suggests that factor proportions information is useful for
longer-term trade projects. The 1965 indices of labor intensities identified specific
products that developing countries would do well in one and two decades later.
In part, this may be due to the fact that most products manufactured by labor-
intensive methods in the 1960s continued to be produced by such methods in the
1980s (see Table V and Appendix Table I). Third, this study noted that a relation
existed between the level of labor intensity of a product and the export performance
of developing countries. That is, developing countries generally exhibited a superior
export performance in the most labor-intensive products.

In view of the past success of factor proportions information for predicting
developing countries trade, this study assessed the implications of recent data on
labor intensities for the 1990s and beyond. Specifically, a “core group” of labor-
intensive products was identified using 1980s production data?* from which four
main points can be drawn. First, the position of most textile and clothing products
remained virtually unchanged over the last two decades. These products were
produced by highly labor-intensive production processes in the 1970s and 1980s,
a point that indicates future competitive pressures from developing countries will
not be reduced. Second, several other sectors like wood, rubber, and leather products
had a high concentration of very labor-intensive production processes in both the
1960s and 1980s, while some items like processed food shifted from relatively
labor-intensive production techniques to those that were capital intensive. Third,
the recent data show that labor-intensive products are generally found in the same
general sectors in the 1980s and 1960s. Finally, the magnitude of the coverage
of labor-intensive products suggest they will continue to place broad based com-
petitive pressure on developed countries in the future as over one-quarter of United
States industrial employment now originates in relatively labor-intensive product
sectors.

While the primary objective of this study was to test the predictive power of
factor proportions information for future South-North trade, and the utility of this

21 A list of these products is available from the author on request.
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data was established, several points were raised in the investigation that should be
subject to further research. Five such issues are as follows:

1.

Why do such major differences exist in imports of labor-intensive products
by individual developed countries (see Tables I and ID)? In particular, why
has the United States import demand for these products been so much greater
than that of the European countries or Canada in terms of levels and shares
and from Japan in terms of levels? .

To what extent do domestic policies of developing countries explain the
marked differences in their ability to supply these items? As shown (Table
IIT) labor-intensive exports were concentrated in relatively few countries.
The data presented in this study on textiles and clothing production (see
Tables VI and VII) indicate more analyses is need on this sector. Specifically,
given that the Long Term Textile Arrangement (LTA) and the Multifibre
Arrangement were intended to give these industries an opportunity to re-
structure, why do they remain among the most labor intensive sectors of US.
industry in the 1980s?

This investigation identified specific industries (Table VII) that appeared
especially “vulnerable” to increased competitive pressures from developing
country exporters. As such, it provides a focus for further analyses aimed
at establishing how resources may be best transfered from these sectors to
industries where a competitive edge has been maintained. These results also
provide a focus for monitoring future developments concerning market
penetration and pressures for protection.

This study employed a measure of comparative advantage based on factor
proportions data, but noted that Balassa’s “revealed” comparative advantage
(RCA) indices [1] could also be used for the analysis. It would be useful
to determine how RCA indices relate to those developed in this study (and
by the National Bureau of Economic Research). The objective might be to
expand the utility of such statistics for anticipating disruptive imports or
structural adjustment problems.
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APPENDIX

STATISTICS ON TRENDS IN TRADE AND FACTOR PROPORTIONS
INDICES FOR PRODUCTS IDENTIFIED IN 1965 AS
BEING MANUFACTURED BY LABOR-INTENSIVE
PRODUCTION PROCESSES, 1965-85

Appendix Table I updates trade statistics and factor proportions indices for the
original list of manufactured products identified by the National Bureau of Eco-
nomic Research (NBER) as being produced by relatively labor-intensive production
processes. The table shows the SITC code of each item, gives a brief product
description, and also gives the value and share of developed country imports from
developing countries in 1965, 1975, and 1985.2 All trade data were drawn from
United Nations, Series D, Commodity Trade Tapes.

a These items were originally identified in terms of the United States SIC classification system.
See [7, pp. 189-213] for the concordance used to identify corresponding SITC products.
In Appendix Table I, and elsewhere in this report, standard World Bank definitions of
developed and developing coumntries are employed with one exception. That is, Greece,
Spain, and Portugal are classified in the developed rather than developing country group.
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The NBER factor intensity indices are updated in the appendix table from 1965
to 1982 using United States Department of Commerce information for the latest
years now available. Apart from the usual data defects which may distort inter-
temporal comparisons of relative factor intensities, the indices of value added per
employee presented in Appendix Table I may suffer for the 1972 revisions of the
United States SIC system. These revisions affected, in some manner, 121 industries
out of a total of 422. In the data compilations, an attempt was made to account
for these revisions. Lack of detailed statistics, however, sometimes precluded a
perfect matching of industries before and after 1972. Thus, the industrial coverage
of some groups may vary over time. This defect would, of course, make the use
of the data as indicators of absolute levels of activity and employment suspect.
However, to the extent that the data correspond to general trends in value added
and employment for closely related activities, the calculated ratio of value added
per employee should be representative of that industry.
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