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Executive Summary

. This study examines the ‘labor content of U.S. merchandise trade for the
years 1978 through 1982, It provides estimates for both the direct and the
total labor content of this trade. The direct labor content of a good is the
labor required to produce the good in the final industry. The total labor
_ content of a good is.the direct labor content plus the labor required to
“produce all the intermediate inputs used by the final industry. Labor content
estimates are given for 79 industry sectors, 62 of which contain merchandise
trade. Separate labor content estimates are also given for U.S. trade with
selected country groups and individual countries. - These are the other members
of the Organization for Economic Cooperation and Development (OECD), the
European Economic Community (EEC), the group of newly industrializing
" countries (NIC's), the less developed countries (LDC's), the nonmarket economy
countries (NME's), the Organization of Petroleum Exporting Countries (OPEC),
Japan, Brazil, Mexico, Hong Kong, the Republic of Korea (Korea), Taiwan, and
the People's Republic of China (China).

Estimates of the labor content of trade are often interpreted as the
emp loyment effects of trade. Although labor content estimates are an
important first step toward estlmatlng such employment effects, actual
emp loyment effects depend on a number of additional factors that are difficult
to quantlfy. For example,. a tariff that restricts imports or a -subsidy that
promotes exports simultaneously affects a number of other economic variables,
many of which also affect trade, such.as the exchange rate. A review of the
academic literature indicates that the magnitude and, 1ndeed, the direction of
the employment effects of such p011cy-1nduced changes in trade has not been
definitely determlned. Slmply stated, an increase in imports does not
necessarlly cause a reduction in aggregate domestic employment, and an
increase in exports does not necessarily cause an increase in aggregate
-domestic employment. For example, elimination of petroleum imports would
cause severe economic dislocations and job losses. in a number of sectors that
use petroléum as an intermediate input. Similarly, exchange-rate adjustments
could eliminate the aggregate trade balance effects of a subsidy that
increased U.S. exports. None of these factors are accounted for in simple
trade and employment exerc1ses, where domestic producers generally are assumed
capable of replac1ng imports with no increase in their production
costs and where the reactions of exchange rates are ignored.

Results for U.S. world trade

The United States ran a deficit in the overall labor content of
merchandise trade in 1982 after running surpluses in 1980 and 1981. The total
labor content of U.S. imports grew from 6.1 million work-years in 1978 to 6.3
million work-years in 1982. The total labor content of U.S. exports.grew from
5.2 million work-years in 1978 to 5.9 million work-years in 1982, but reached
a high of 6.9 million work-years in 1980. As a share of total U.S.
employment, the total labor content of imports declined slightly, from 7.4



percent in 1978 to 7.3 percent in 1982, The total labor content of exports as

a share of total domestic employment increased slightly, from 6.3 percent in
1978 to 6.8 percent in 1982, -

Results forvlnd1v1dua1 sectors

The sectors where imports embodied the largest total labor content were
Apparel (input=output (I/0) sector 18) and Motor vehicles and equipment (IO
59). The sectors that contributed the largest labor content to imports were
Apparel, and Wholesale and retail trade (IO 69). 1In terms of the simple trade
and employment exercise; these latter are the sectors most adversely affected
by imports, either because imports occur in the sectors directly or because
imports displace domestic output that would have used the sectors' outputs as
intermediate inputs. :

In some cases, the labor from a sector embodied in imports of all sectors
was greater than domestic employment in the sector. Labor from the Iron and
ferroalloy ores mining sector (IO 5) embodied in all imports was 116 percent
of domestic employment in that sector in 1982. This share was 118 percent for
Nonferrous metal..ores mining (10-6), and 112 percent for Leather tanning and
finishing (I0 33). Other sectors that contributed importantly to the total
labor content of imports relative to their domestic employment were Primary
" iron and steel manufacturing (I0 38) (59 percent in 1982), Footwear and other
leather products (I0 38) (59 percent in 1982), and Mlscellaneous manufacturlng
(10 64) (68 percent in 1982). e s

Sectors where the total labor embodiéd in exports was greatest were Other
agricultural products (IO 2), Office computing and accounting machines (IO
51), and Aircraft and parts (IO 60). Sectors that contributed the most labor
to all U.S. exports were Other agricultural products, and Wholesale and retail
trade. The sectors that contributed the most labor to exports relative to
domestic ‘employment were Iron.and ferroalloy ores mining (64 percent in 1982)
and Nonferrous metal ores mining (60 percent in 1982). Other sectors that
contributed importantly to the labor content of U.S. exports relative to
domestic employment include Primary nonferrous metals manufactur1ng (10 38)
(42 percent in 1982) and Engines and turbines (I0. 43) (46 percent in 1982).

The labor content of merchandise trade was also calculated for five
aggregate sectors: Agriculture, Manufacturing, Mining, Petroleum and
Services, In 1982, the U.S. balance in agricultural labor embodied in total
merchandise trade (the agricultural labor embodied in all exports minus the
agricultural labor embodied in all imports) was a surplus of 275,000
work=years; the balance in manufacturing labor was a deficit of 1,003,000
work~-years; the balance in mining labor was a deficit .of 56,000 work-years;
the balance in petroleum labor was a deficit of 149,000 work-years; and the
balance in services labor was a surplus of 483,000 work-years.
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Results for selected trading partners

In total labor content of trade, the United States ran deficits with the
other members of the OECD as a group, the NIC's as a group, Japan, Hong Kong,
Korea, and Taiwan in both 1978 and 1982, 1In 1982, the total labor content
deficit with Japan (573,000 work-years) was less than the total labor
content deficit with Hong Kong, Korea, and Taiwan combined (640,000
work-years). This result is somewhat surprising, since the combined U.S.
dollar trade deficit with Hong Kong, Korea, and Taiwan was less than 60
percent as large as the trade deficit with Japan., The labor content deficit
for U.S. world trade in 1982 was 451,000 work-years. The United States ran
surpluses in labor content of trade with the EEC, Mexico, the LDC's, China,.
and OPEC in both 1978 and 1982. In 1982, the largest labor content surpluses

were with the EEC (226,000 work-years) the LDC's (245,000 work=-years) and OPEC
(354,000 work-years). 4

U.S. exports were more labor intensive than U.S. imports for U.S. world
trade and for U.S. trade with most of the selected trading partners
considered in this study. The notable exception was ' U,.S. trade with the

-NIC'sv- This "is the only group where the labor intensity of U.S. imports
significantly exceeded the labor intensity of U.S. exports; largely as a

result of the labor intensities of U.S._ imports. from Hong Kong, Korea, and
Ta1wan. '

For U.S. world trade in manufactured goods, the labor: intensity of U.S.
exports again exceeded that for U.S. imports, and, again, ‘there were
significant differences for U.S. trade with different trading partners. The
labor intensity of U.S. manufactured exports was fairly constant across
tradlng partners. In 1982, this labor intensity varied between 31,000 and
35,000 work-yedrs per billion dollar's worth of exports. However, the labor
1nten31ty of manufactured imports varied widely across trading partners, being
highest (over 40,000 work-years per billion dollar's worth of imports in 1982)
for U.S. imports from Hong Kong, Korea, Taiwan, and China, and lowest (less
than 30,000 work-years per billion dollar's worth of imports in 1982) for U.S.
imports from the other members of the OECD, the EEC, and Japan.



INTRODUCTION

Purpose of the study

The purpose of this study is to provide estimates of the labor content of
U.S. merchandise trade for the years 1978 through 1982. Estimates are
~provided for both the direct labor content and the total labor content of this
trade. The direct labor content of a good is the labor required to produce
the good in the final industry. The total labor content of a good is the
direct labor content plus the labor required to produce all the intermediate
inputs used by the final industry. For example, the direct labor content of
an auto is the labor required in the auto industry, whereas the total labor
content also includes the labor needed to make the glass, rubber, steel and
other inputs used by the auto industry. Labor contents are estimated for the
industry categories of the Commerce Department's small input-output table for
the U.S. economy. This table has 79 industry sectors, of which 62 contain
merchandise trade. 1/ Separate estimates are provided of the labor content of
U.S. world trade, and of U.S. trade with selected countries and country
groups, including other members of the Organization for Economic COOperatlon
and Development (OECD), the European Economic Community (EEC),. the newly
industrializing countries (NIC's), the less developed countries (LDC's), the
nonmarket economy countries (NME's), the Organization of Petroleum Exporting
Countries (OPEC), 2/ Japan, Brazil, Mexico, Hong Kong, the Republic of Korea
(Korea), Taiwan, and the People's Republic of China (China).

Labor content estimates are often interpreted as the employment effects
of changes in trade. However, actual employment effects depend on a number
of additional factors that are difficult to quantify. If these factors are
not considered, conclusions about the employment effects of .changes
in trade from the labor content estimates contained in this report could be
misleading. The many problems involved in interpreting labor content
estimates are discussed in greater detail in later sections of this report.
The following are some of the more important of these problems.,

(1) Some imports are needed as inputs to production and are either not
produced domestically or can be produced domestically only in limited
amounts. These imports include such goods as petroleum, chromium, and
tungsten. A restriction on these imports would most likely result in
reductions in U.S. employment in user industries, at least until substitutes
are found and production technologies adjust. This was clearly demonstrated
during the oil embargo in 1973.

(2) Policy actions that restrict imports or encourage exports do not
necessarily cause ‘an increase in aggregate U.S. output or employment. For
example, the reaction of exchange rates will often offset much of the effect

~of such policies on the trade balance. Even if such policies do succeed in
moving the trade balance toward surplus, their effect may be offset by other
changes in aggregate demand. For example, unemployment caused by an increase
in the trade deficit may elicit an offsetting response on the part of domestic
monetary and fiscal policies. ’

1/ The 79 sectors are listed in table 3.
2/ The member countries included in each of these groups are given in app. A.



3) The estimated changes in labor content reflect changes in output
demand, and the response of actual employment depends on several additional
factors. In the short run, employers typically are slow to lay off workers in
response to a decline in output in order to avoid turnover costs associated
with layoffs and rehiring, until they are more certain of the duration of the
output decline. l/ For the same reasons, firms typically use measures like
overtime rather than hiring new workers as a short-run response to an increase
in output. Producers may also respond to short=-run changes in demand for
output by increasing or reducing inventories. For these reasons, employment
may not change immediately in response to a change in output demand. Also,
depending on how responsive the supply of labor is to wage-rate changes, a
given change in the demand for labor may result in a large change in
employment at a fairly constant wage, or little change in employment
accompanied by a large wage rate change.

The present study makes several important contributions to existing
estimates of the labor content of U.S. imports and exports. It provides the
first comprehensive set of detailed sector estimates of the labor content of
total U.S. merchandise imports since the Bureau of Labor Statistics (BLS)
estimates published in 1962, 2/ and the first detailed sector estimates of the
labor content of imported manufactured goods since the Bureau of International
Labor Affairs (ILAB) study published in 1978, 3/ Since the ILAB study used .
1976 data, the present study updates the ILAB estimates by 6 years. Also, it
is the first study to provide separate labor content estimates for U. S. trade
with individual countries and groups of countries.

Appendix B of the report contains a more detailed examination of the
direct labor content of U.S. trade for six disaggregate industries: Fine
earthenware food utensils; Photographic cameras, enlargers, and parts; Crude
petroleum; Integrated circuits; Soybean 0il; and Wood pulp. These industries
were singled out for closer inspection to illustrate some of the difficult
issues involved in interpreting estimates of the labor content of U.S. trade.
In the first case study, the U.S. producers are hard pressed by import
competition (Fine earthenware food utensils). Other studies include a case
where U.S. producers do not make a product directly comparable with the bulk
- of imports in the industry (Photographic cameras, enlargers, and parts), a
.case where imports could not be replaced by domestic output due to resource
restraints (Crude petroleum), a case where offshore assembly is an important
aspect of the industry's trade (Integrated circuits), a case where the United
States is a major exporter (Soybean 0il), and a case where imports and exports
are more or less in balance and the imported product is a close substitute for
domestic output (Wood pulp).

‘The labor content estimates contained in this study provide information
about the effects of changes in trade on demand for labor in individual
industry sectors in the United States. Since the role of trade in the U.S.

1/ This phenomenon is known as '"labor hoarding.”

2/ Eva E. Jacobs and Ronald E. Kutscher, "Employment in Relation to U.S.
Imports,'" Monthly Labor Review (July 1962), pp. 771-773.

3/ Bureau of International Labor Affairs, "The Impact of Changes in
Manufacturing Trade on Sectoral Employment Patterns = Progress Report" in

Trade and Employment, National Commission for Manpower Policy, Special Report
No. 30, November 1978. :




economy is expanding rapidly, this information is important for analyzing
changes in the structure of employment in the economy and for predicting
future changes in this structure., This information is also useful in
formulating U.S. policies to deal with adjustment problems that arise when
changes in trade cause large and sudden shifts in the pattern of labor demand.

Review of previous studies

Wassily Leontief's study (1954) was the first to measure the total labor
content of traded goods. 1/ Leontief's primary objective was to determine
whether U.S. imports were more labor intensive and less capital intensive than
U.S. exports. He found that the ratio of capital to labor embodied in imports
was higher than that for exports. = Most economists expected imports to embody
relatively more labor and less capital than exports because they believed that
the United States was more competitive in goods that required relatively more
capital to produce and less competitive in goods that required relatively more
labor to produce.

The BLS has used Leontief's method to estimate the labor force involved

in producing exports and the U.S. labor force.that would have been required to- -

produce imports. They made estimates for each of the 150 industry sectors of
the BLS input-output table. For a number of years they made these estimates
in an ongoing exercise, but the effort has been terminated. The BLS published
their last estimates of employment related to imports in 1962, 2/ and they
published their last estimates of employment related to exports in 1973. 3/

More recently, the Bureau of International Labor Affairs (ILAB) used
Leontief's method to estimate trade related employment for the years 1965
through 1976. 4/ The ILAB study differs from the earlier BLS studies in that
(1) the ILAB study examined only the employment related to U.S. manufacturing
trade, whereas the BLS studies examined all merchandise trade, as well as some
trade in services; (2) the ILAB study included employment related to
noncompetitive imports (imports that have no directly competing domestic
substitute), whereas the BLS study included only competitive imports; and (3)
the ILAB study used a 367-sector input-output table, whereas the BLS used a
150=sector table. Therefore, the ILAB study provides greater industry detail
than the BLS studies.,

1/ Wassily Leontief, '"Domestic Production and Foreign Trade, the American
Capital Position Re-examined," Economia Internazionale, vol. 7 (February 1954)
pp. 3=32. Reprinted in Richard E. Caves and Harry G. Johnson, eds. Readings
in International Econom1cs (Homewood, I1l.: Richard D. Irwin, 1968), pp.
503-527.

2/ Eva E. Jacobs and Ronald E. Kutscher, "Employment in Relation to U.S.
Imports,”" Monthly Labor Review (July 1962), pp. 771-773.

3/ Donald P. Eldridge and Norman Saunders, "Employment and Exports,
1963-72," Monthly Labor Review (August 1973), pp. 16=27.

4/ Bureau of International Labor Affairs, '"The Impact of Changes in
Manufacturing Trade on Sectoral Employment Patterns-Progress Report" in Trade
and Employment, National Commission for Manpower Policy, Special Report No.
30, November 1978,




The International Trade Administration (ITA) in the Department of
Commerce published a study that contains estimates of the labor content of
U.S. exports for the years 1970.through 1980. 1/ They obtained their
estimates by adjusting the BLS estimates for earlier years to account for
changes in labor productivity and for changes in trade volumes. They provided
separate labor content estimates for exports in manufacturing, mining, and
agriculture. 1In a later study, the ITA published estimates of the labor
content of U.S. exports for the years 1980 and 1982.-2/ The study gives
detailed estimates for 1980 for the 200 sectors of the INFORUM input=output
model of the U.S. economy. 3/: For 1982, it gives estimates for manufacturing
exports and for four categories of nonmanufacturing exports. The 1982
estimates were obtained using 1982 data for U.S. exports and adjusting the .
1980 labor-output ratios to account for changes in export prices and
product1v1ty.t,

The Bureau of the Census in the Department of Commerce also publishes
estimates of employment related to exports. They published'these estimates
for 1977, 1980, and 1981. 4/ Estimates for years prior to 1977 weré done on
an irregular basis. The Census estimates are based on the same methodology as
that used for the ITA estimates, but Census uses the 2-digit input-output
table constructed by Bureau of Economic Analysis (BEA). Although the Census
studies are limited to manufacturing industries, they prov1de estimates of
export-related employment for each of the 50 States.

"Some studies used estimates of trade-related employment to examine
characteristics of workers most affected by trade. Daniel Mitchell 5/ used
the direct labor content of U.S. trade between 1965 and 1970 for several
product classes covering all U.S. merchandise trade industries to estimate the
demographic characteristics of the export and import labor forces. 1In a later
study, C. Michael Aho and James Orr 6/ used the total labor content of U.S.
manufacturing trade to examine skill levels and occupational characteristics
of trade-related workers, as well as the demographic characteristics examined
by Mitchell. Both studies found that manufacturing workers in import .
sensitive sectors tend to be less skilled and generally more disadvantaged
than manufacturing workers in export sectors, or manufacturing workers in

1/ Roger T. Pomeroy, Employment Related to Merchandise Exports, Office of
Plannlng and Research, International Trade Administration, U.S. Department of
Commerce, August 1981.

2/ Lester A. Davis, Domestlc Employment Generated by U.S. Exports, Office of
Trade and Investment Analysis, International Trade Administration, U.S.
Department of Commerce, April 1983.

3/ INFORUM was developed by the Interindustry Economic Research Fund at the
University of Maryland. The technical coefficeints in the model are based on
the 1972 BEA input-output table, and are updated to 1976.

4/ Bureau of the Census, "Orlglns of Exports of Manufactured Products,
Annual Survey of Manufactures.

5/ Daniel B. Mitchell, "Recent Changes in the Labor Content of U. S.
International Trade," Industrlal and Labor Relations Review, April 1975, pp.
355-=375.

- 6/ C. Michael Aho and James A. Orr, "Trade-Sensitive Employment: Who are
the Affected Workers?" Monthly Labor Review (February 1981), pp. 29-35.




general. C. Michael Aho and Don Rousslang 1/ examined the demographic and
occupational characteristics of workers in manufacturing industries most
affected by trade with developing countries. Not surprisingly, they found
that the workers in industries that were adversely affected by imports from
developing countries are generally less skilled and more disadvantaged than
manufacturing workers in sectors sensitive to imports from all sources.

Charles Frank 2/ and Anne Krueger 3/ compared the employment effects of
trade with the employment effects of changes in overall demand and of changes
in technology. They used a simple accounting identity in which changes in
total employment in an industry are attributed to changes in sales, to changes
in productivity, and to changes in imports or exports. Their results indicate

that trade has been only a minor factor in 'labor displacement relative to the
other causes.

The rapid growth of imports from developing countries has led several
authors to examine the employment implications of this trade. .The study by
Charles Frank and another by Anne Krueger 4/ examine trade with developing
countries using the same methodology that these authors used to examine the
emp loyment implications of total trade. The studies conclude that trade with'
developing countries has had a small net positive effect on overall domestic
emp loyment,

Errol Grinols and Erik Thorbecke, 5/ and Gene Grossman 6/ developed
models to estimate the effects of trade with developing countries on domestic
emp loyment using regression equations. They adopted this approach, because
the accounting identity calculations used by Frank and by Krueger may give
misleading results where changes in imports are significant or where producers
can substitute labor for other factors of production. 7/ Grossman also

1/ C. Michael Aho and Don Rousslang, "The Impact of LDC Trade on U.S.
Workers: Demographic and Occupational Characteristics of Workers in
Trade-Sensitive Industries,' in Science and Technology for Development:
Organized Labor's Concerns, proceedings of a workshop by the American
Association for the Advancement of Science (Washlngton, D.C.: Brookings
Institution), 1979.

2/ Charles R. Frank, Foreign Trade and Domestic Aid, (Washington, D.C.:
Brookings Instltutlon) 1977.

3/ Amne 0. Kreuger, "Protectionist Pressures, Imports and Employment in the
United States," Scandinavian Journal of Economics, vol. 82, No. 2, 1980.

4/ Anne 0. Kreuger, "Restructuring for Import Competition from Developing
Countries, I: Labor Displacements and Economic Redeployment in the United
States," Journal of Policy Modeling, vol. 2, No. 2, 1980.

5/ Errol Grinols and Erik Thorbecke, "The Effects of Trade Between the U.S.
and Developing Countries on U.S. Employment," Cornell University, Working
Paper No. 171, 1978.

6/ Gene M. Grossman, "The Employment and Wage Effects of Import Competition
in the United States,'" report prepared for the Bureau of Internatlonal Labor
Affairs, U.S. Department of Labor, September, 1982.

7/ See Grossman, Ibid., and J. P. Martin and J. Evans, '"Notes on Measuring
the Employment Displacement Effects of Trade by the Accounting Procedure,_
Oxford Economic Papers, vol. 33, No. 1, 1981.




estimated the effects of imports on wages in the competing domestic industry
for a selected group of trade-impacted industries. The results of these
studies support the conclusion that trade with developing countries has only a
small effect on U.S. employment. Grinols and Thorbecke also found that

the net employment effect of this trade was positive.

Methodology and Data

Methodologx

The labor content of U.S. exports.=--The total labor content of U.S.
exports includes the direct labor required in export industries and the
indirect labor required to produce all the intermediate inputs used by the
export industries. In measuring the labor content of exports, it is assumed
that the labor content of a dollar of export-related output in each industry
is equal to the industry's total employment divided by the total dollar value

. of the industry's output. The estimates for the labor content of exports
include the labor required for transporting and handling the exports between
‘the-production site and the U.S. port of debarkation. However, these
estimates do not include any U.S. labor that may have been involved in the
international transportation of the. exports, such.as.U.S.-airfreight-or—
shipping of the exports from the port of debarkation to the importing country.

Two types of total labor content of exports are estimated for each
sector: the total labor content and the total domestic labor content. The
total domestic labor content is less than the total labor content,,because
some imports are used as intermediate inputs in the production of U.S.
exports. However, since the final stage in this production is performed
domestically, there is only one estimate for the direct labor content of

exports for each sector. 1/

Estimates of the labor content of exports are made for the 79 industry
sectors of the small U.S. input=output table produced by the Department. of
Commerce., The '"total requirements' version of this table is used to calculate
the full direct and indirect labor content of exports for each sector. The
elements of this total requirements table are then adjusted to account for
imported intermediate inputs, and the domestic indirect labor content of '
exports 1s)ca1cu1ated for each sector. (The actual adjustments are described
in app. C : : )

Five labor content estimates are presented for exports in each sector:
(1) The direct labor content of exports in the sector; (2) the total labor
content of exports in the sector (the direct labor content plus the total
indirect labor content, including the labor content of imported intermediate
inputs); (3) the total domestic labor content of exports in the sector (the
direct labor content plus the indirect labor content excluding the labor

1/ Although some imports are reexported with no domestic production
involved, this trade has been excluded. Recall that the direct labor content

of a good is the labor involved only in the final stage of the good's
production. .



content of imported intermediate inputs); (4) the direct labor content of
exports in the sector plus the direct labor content of the sector's sales that
would be used as intermediate inputs for the exports of other sectors if none
of these intermediate inputs were imported; and (5) the direct labor content
of exports in the sector, plus the direct labor content of the sector's sales
that are used as intermediate inputs for the exports of other sectors, after
allowing for the fact that some of these intermediate inputs required from the
sector will be supplied by imports.

Each of these estimates is useful for a different type of exercise.
Estimate (1) provides the labor content within a sector that is related to the
sector's own exports. Estimates (2) and (3) provide the total and the total
domestic labor content within each sector that are related to the sector's own
exports. Estimates (4) and (5) provide the total and the total domestic labor
content within each sector that are related to all U.S. exports, whether these
exports originate within the sector or in other sectors., The total labor
content estimates tell us the number of jobs required to produce the exports,
given that all the intermediate inputs are also produced domestically. Thus,
the total labor content is of interest to those performing the hypothetical
exercise of replacing all U.S. imports with domestic output. Although such an
exercise is unrealistic (the elimination of imports in any given year would
impose tremendous strains on the economy and would have unpredictable
employment effects), it may be useful for analyzing the long-run effects of
trade on the demand for domestic labor. The total domestic labor content is
of interest to those who want- to-examine the effect on domestic demand for
labor of a change in exports when these exports use some imported intermediate
inputs. For example, the total domestic labor requirement might be used to
determine the domestic jobs required to produce an increase in aircraft
exports caused by a reduction in foreign tariffs. Although the domestic labor
content estimates account for the fact that part of the resultant increase in
intermediate inputs needed by the aircraft industry will be supplied by
imports, -they do not account for other induced changes in trade. Going back
to the example of aircraft exports, these exports would tend to cause an
appreciation in the exchange rate that would tend to increase U.S. imports and
to reduce U.S. exports. These induced changes in trade are not accounted for
in the domestic labor content estimates. This issue is discussed more fully
in a later section. 1/ ‘

The labor content of U.S. imports—It is difficult to estimate the actual
foreign labor content of U.S. imports, because these estimates would require
data on labor inputs to foreign production. Therefore, following the approach
first adopted by Wassily Leontief, the labor content of U.S. imports of a good
are estimated to be the labor inputs that would be required to make the same
dollar amount of the domestic substitute. Imports are valued at the U.S. port
of entry, gross of trade and transportation margins required to ship them from
the foreign port, and gross of U.S. tariff duties. This value of imports is
assumed to have the same labor content as an equal value of domestic output at
the plant or production site. Labor involved in domestic transportation and
handling of imports from the port to the consumer are not imported and are

1/ See page 1l.



thus not part of the labor embodied in U.S. imports. If imports were replaced
by domestic production, there would be labor involved in transportation and
handling of domestic output from the plant to the consumer, and this labor may
be greater or less than the labor involved in transporting and handling the
imports from the port to the consumer. There are no accurate measures
available for the labor involved in transport and distribution of 1mports
after they reach the U.S. port.

There are two major problems with the approach used in this study to
measure the labor content of imports. First, some imports, such as chromium
and manganese, have no close domestic substitute. Second, even if a close
domestic substitute exists, the U.S. labor required to produce the same dollar
amount of this substitute may differ significantly from the labor needed to
produce the same quantity of domestic output. For example, imports of apparel
are apparently much lower priced than the domestic substitute of equal
quality.‘l/ Thus, the U.S. labor involved in a dollar of apparel output
is significantly less than the U.S. labor that would be required to produce
the quantity of apparel represented by a dollar of apparel .imports. Dr. Rudy
Oswald has argued that recent changes in the dollar exchange rate have caused
imports over virtually all sectors to be lower priced than the domestic -
substitute of equal quality, 2/ indicating that in a direct calculation, the
labor content of imports mlght be understated in most sectors.

Despite these problems, it is reasonable to use the dollar-for—ddllar
assumption where a single methodology must be applied consistently across a
number of individual industries. In any event, extensive data and resources
would be required to replace it with a better alternative. This assumption is
used to derive the estimates of the labor content of imports for all '
industries., However, appendix C provides an adjustment factor for the direct
labor content of apparel imports based on data on the substitution between
imports and domestic output for these industries that have been supplied by
the International Ladies' Garments Workers' Union. Appendix C also contains
adjustment factors for certain other sectors to account for changes in
relative prices of imports and domestic output caused by recent appreciations
of the dollar. These adjustment factors are not presented for all of the
sectors considered in this study due to shortcomings in available data and due
to limitations on the resources available for this study.

1/ See the report by the Research Department, International Ladies' Garment
Workers' Union, "Estimation of Apparel (Knit and Woven) Imports,
Methodological Note,'" March 1982. Also, see the Economic Consulting Services,
Inc., "Fibers, Textiles, Apparel: A Unified Industry Dealing With the Import
Problem," January, 1981. An alternative to the dollar-for-dollar assumption
for textilés and apparel is presented in Joseph Pelzman and Randolph Martin,
"Direct Employment Effects of Increased Imports: A Case Study of the Textile
Industry,”" Southern Economic Journal, October 1981, pp. 412-426

2/ See the statement by Rudy Oswald in the transcript of the hearing, U.S.
International Trade Commission, in the matter of: U.S. Trade-Related
Emp loyment, investigation No. 332-154, June 30, 1983, p. 77.




~ Five kinds of labor contents of imports are estimated for each sector,
just as was done for exports. These are the direct labor content of imports
in the sector, the total labor content of imports in the sector, the total
domestic labor content of imports in the sector, the total labor in the sector
related to imports in all sectors, and the total domestic labor in the sector
related to imports in all sectors. However, as we explain below, care must be
exercised in interpreting the two measures of the total domestic labor content
of imports.

The calculations and data

The labor content of U.S. imports from each group of supplying countries
were calculated for each year as follows. Imports were measured gross of
international transportation costs and tariff duties, and classified by
input=output sector. They were then deflated to 1972 dollar values using U.S.
price deflators. To obtain the direct labor content of imports for each
industry, the deflated import value was multiplied by the deflated (1972
constant dollar) laboreoutput ratio for the -appropriate year. To obtain the
total labor content of imports, the deflated import values were first
multiplied by the total requirements inverse of the 1972 input-output table.
The resulting industry outputs were then multiplied by the appropriate
deflated labor-output ratios. The total domestic labor content was obtained
in the same fashion, except that the input—output table was adjusted so that
it included only the domestically produced intermediate inputs used - in final
output. 1/ .

The total and total domestic labor content estimates for 'each sector as
calculated above give the labor content in the sector -that is related to U.S.
imports in all sectors. Calculations were also made for the total and
domestic labor-in all sectors related to the imports in each sector. To do
this, the calculations described sbove were performed separately for imports
from each sector. 2/

Care must be exercised in interpreting the total and total domestic labor
content of imports. For example, if one were interested in calculating the
effects on demand for labor of replacing all imports with domestic output, the
total labor content should be used, because the total domestic requirements
input=output table and the total requirements input-output table would be the
same in this case. On the other hand, if one were interested in determining
the effects of increasing final output by the dollar amount of imports,

1/ The equations for these calculations are given in app. D.

2/ The total labor content of imports in a given sector was calculated as
follows. All elements in the vector of imports were set equal to zero except
the chosen sector. This altered vector of imports was multiplied with the
total requirements inverse to obtain the .total labor requirements in each
sector related to the imports in the chosen sector. These total labor
requirements were then summed to obtain the total labor content in all sectors
related to the imports in the chosen sector. The total domestic labor content
of imports in each sector were obtained in the._ same fashion, except the

domestic requirements inverse was used in place of the total requirements
1nverse.
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without restricting imports in any way, the appropriate labor content is the
total domestic labor content. Also, the total domestic labor content can be
used to estimate the effects of replacing imports in a single sector or from a
single country with domestic output, although strictly speaking, a separate
domestic requirements input-—output table should be constructed for each case.
For example, to calculate the effects of replacing steel imports from Japan
with domestic output, steel imports from Japan should be excluded from the
imports used to derive the domestic requirements input-—output table. To
calculate the effects of replacing all imports from Japan with domestic
output, all imports from Japan should be excluded from the imports used to
adjust the total requirements input=output table. For the present study, this
would involve the construction of over 800 domestic requirement input-output
tables for each year, because the study considers 13 country or country group
import suppliers and 62 traded-goods sectors. Since the resources required
for such an undertaking could not be justified, a single domestic requirements
input-output table is used for each year, the one based on total imports.
Thus, estimates of domestic labor content of imports given in this report tend
to understate slightly the domestic labor demands created by replacing imports
from a given source with domestic output. This tendency is greater the more
important the trading partner and the more aggregate the sector being- -
considered. The maximum understatement is the difference between the total
and the total domestic labor content. This maximum is reached for the
.calculated total domestic labor content of aggregate U.S. imports from all
countries. However, the understatement for U.S. imports from most trading
partners considered in this report is negligible.

The labor content of.U.S. exports for each sector was calculated in the
same way as the labor content of imports, except that since export data give
the value of exports at the U.S. port, these data must be adjusted to get the
value of U.S. exports at the domestic producer's plant gates. To make this
ad justment, margins compiled by the BEA for the 1972 input-output table were
used to allocate part of the port value of exports to transportation, and to
warehouse and wholesale expenses incurred in moving the exports from the
producer’'s plant gates to the port of debarkation. 1/ However, in calculating
the total and total domestic labor content of merchandise exports from a given
sector, the sector was given the labor content of the transportation,
warehousing, wholesale and retail.trade involved in moving the export from the
domestic producer's plant to the port of debarkation.

Data on U.S. imports and U.S. exports are from Commission computer data
tapes. Imports are classified by the Tariff Schedule of the Unitéd States
(TSUS) , and exports are classified by Schedule B. These trade data were
classified by input=—output category using concordances carefully prepared by
the Commission's Office of Industries.

Data on ratios of labor to output are from the Office of Economic Growth
and Employment PrOJectlons in the BLS. Data for domestic output in 1982 are
not yet available, so the BLS projected these data using indexes of 1ndustr1a1
production in order to obtain ratios of labor to output for 1982.

1/ Thus, the vector of exports that is multiplied with the total
requirements inverse and the total domestic requirements inverse to-obtain the
total and total domestic labor content of merchandise exports contains
important components in the services . sector. These components are
Transportation and warehousing (I0 65), and Wholesale and retail trade (IO 69).
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Translating Labor Content Estimates Into Employment Effects

This study presents estimates only of the labor content of imports and
exports. Although labor content estimates are commonly interpreted as the
emp loyment impact of imports and exports, actual employment effects depend on
a number of additional factors that are difficult to quantify. First, a
change in imports or exports does not automatically translate into a change in
the trade balance or in aggregate employment. Second, there are major
technical problems involved in translating estimates of the labor content of
exports and imports into employment effects. This section first discusses how
changes in trade can affect aggregate employment, and it reviews the academic
literature on the aggregate employment effects of policy actions that
encourage exports or restrict imports. It then discusses some of the
technical problems in translating labor content estimates into employment
effects. 1/

Trade and aggregate employment:

Changes in the aggregate trade balance can affect domestic employment in.
the same way that changes in investment, government expenditures, or private
consumption expenditures can affect employment. However, under the current
system of flexible exchange rates, policy-induced changes in exports or
imports do not necessarily translate into corresponding changes in the trade
balance. These policies will affect the U.S. trade balance only if they also
affect net U.S. borrowing from abroad. 2/ 1In many cases, the effects on
foreign borrowing are either short term or nonexistent. For example, unless
the imposition of a tariff on imports causes a net increase in U.S. borrowing
that continues from year to year, the net effect on the trade balance will be
offset by appreciation of the dollar. The issue of the timing, duration, and
extent of the net trade balance and employment effects of import restrictions
and export subsidies ("commercial' policies) is still a matter of some
debate. Until fairly recently, the conventional wisdom among economists was
that, if exchange rates are flexible, exchange-rate adjustments will fairly

1/ An excellent survey of these problems is contained in the monogram by
Walter Salant, "The Effects of Increases in Imports on Domestic Employment: A
Clarification of Concepts," A Special Report of the National Commission for
Manpower Policy, January, 1978. - Our discussion of these problems is based on
his work.

2/ This is true because imports must be paid for either by exporting or by
borrowing.
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quickly and completely eliminate the trade-balance effects of commerclal
policies. 1/

More recently, Russel Boyer (1977) 2/ showed that the short-run
trade-balance effects of commercial policies depend on whether the home
" country is a net debtor or a net creditor with the rest of the world. Barry
Eichengreen 3/ showed that tariffs may have -some positive short-run
trade-balance effect, but are likely to have a negative trade-balance effect
in the longer run. Don Rousslang and Joseph Pelzman 4/ showed that Eximbank
loans can have a small, positive . .shorterun trade-balance effect even if
exchange rates adjust to immediately offset the trade-balance and employment
effects of other commerc1al policies. : : -

Although commercial p011c1es apparently can have some effect on. the
short-run trade balance, the effects of other factors such as business cycles,
domestic monetary policies, sudden changes in prices of important traded

commodities, and the structure of international lending and borrowing appear
to be much more significant.

Business cycles cause shifts in the trade balance, because U.S. imports
depend largely on U.S. income, whereas U.S. exports depend largely on foreign
incomes. When U.S. income and .demand are at a cyclical high, imports tend to-
be high, and when foreign income and demand is at a cyclical high, U.S.
exports tend to be high. Thus, for example, when the U.S. economy is
experiencing a boom and foreign demand is low, the U.S. trade balance will
tend toward deficit. Likewise, when foreign demand is high and the U.S.
economy is depressed, the U.S. trade balance will tend toward surplus.

1/ See, for example, Edward. Tower, "Commercial Policy Under Fixed and:
Flexible Exchange Rates." Quarterly Journal of Economics, 87 (August 1973),
PP. 436=454; Egon Sohmen, Flexible Exchange Rates. Chicago: University of
Chicago Press, 1969; S. C. Tsiang, '"The Role of Money in Trade Balance -
Stability: A Synthe31s of the Elasticity and Absorption Approaches. "Amerlcan
Economic Review, 51 (December 1961), pp. 912-936. Reprinted in Readlngs in
International Economics. Homewood, I1l.: Richard D. Irwin, 1968, PP
389-412; Harry G. Johnson, "Towards a General Approach to the Balance of
Payments.”" International Trade and Economic Growth. (London: Allen and Umwin,
1958), 6. Reprinted in Richard N. Cooper, ed., International Finance.
(Middlesex, England: Penguin Modern Economics), 1969, 11; Svend Laursen and
Lloyd A. Metzler, "Flexible Exchange Rates and the Theory of Employment,"
Review of Economics and Statistics, 32 (November 1950), pp. 281-299; and
Arnold C. Harberger, '"Currency Depreciation, Income and the Balance of
Trade." Journal of Political Economy, 58 (February 1950) pp. 47=50.

2/ Russell S. Boyer, ''Commercial Policy Under Alternative Exchange Rate
Regimes," Canadian Journal of Economics, 43 (May 1977), pp. 219-232.

3/ Barry Eichengreen, s "A Dynamic Model of Tariffs, Output and Employment -
Under Flexible Exchange Rates," Journal of International Economics II (May,
1981), pp. 341-359.

4/ Don Rousslang and Joseph Pelzman, "Export-Import Bank Loans and the Trade
Balance Under Flexible Exchange Rates," Mimeo, Bureau of International Labor
Affalrs, U.S. Department of Labor, January 1983,
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Domestic monetary and fiscal policies can affect the short-run trade
balance through their effect on interest rates and capital flows. This effect
was demonstrated recently when continued deficit spending, combined with a
movement toward noninflationary growth of the money stock, caused U.S.
inflation to abate and interest rates to rise, so that the United States
experienced a high real rate of interest that attracted substantial short-term
capital inflows from abroad. With the current system of flexible exchange
rates, these capital inflows caused the dollar to appreciate, U.S.
international price competitiveness to decline, and the U.S. trade balance to
move toward deficit,

Sudden and large shifts in prices of important exports or imports also
tend to cause short-run shifts in the trade balance. For example, most
countries financed their increased oil bills following the sudden oil price
increase in 1973 by borrowing rather than by increasing their exports. Later,
payment in goods was made as oil exporters adjusted to their increased wealth
and imported more goods, allowing oil importers to pay for more oil through
exports rather than through borrowing. Thus, trade of oil exporters and oil
1mporters both moved toward balance after the initial effects of the oil pr1ce
increase.

Long=term international lending and borrowing are an important source of
surpluses or deficits in the U.S. trade balance. The trade-balance effects of
these loans can best be understood in terms of the following identity that
relates capital flows and the trade balance within the overall balance of
payments:

PCF + TB + OCF = O..

Here, PCF is private capital flows (new borrowing, minus new lending, plus
receipt of repayments on old loans made to foreigners, minus repayments on old
loans to U.S. citizens); TB is the trade balance (exports minus imports); and
OCF is official capital flows (net changes in holdings of foreign reserves by"
the U.S. Treasury and Federal Reserve). This identity shows that a trade
surplus (deficit) is the sum of net private capital inflows (outflows) plus
net official capital inflows (outflows). Completely floating exchange rates
would mean that OCF is equal to zero, because official institutions would no
longer buy or sell foreign reserves. Thus, under floating exchange rates, an
increase in new private lending to foreigners or repayments to foreigners on
old loans would move the trade balance toward deficit, whereas new private
borrowing or receipt of interest on old loans to foreigners would move the
trade balance toward surplus. '

The United States has gone through several stages of borrowing and
lending ‘as it progressed from a young agricultural nation to a mature
industrialized nation. 1/ 1In the first stage, as a young growing nation (from
the Revolutionary War until after the Civil War) the United States borrowed
from Europe. Matching this financial flow, the United States imported more
than it exported, and the additional resources allowed it to build up its
capital stocks more quickly. In the second stage (from shortly after the

1/ This paragraph borrows heavily from Paul Samuelson's text, Econom1cs,
(10th ed.) New York: McGraw-Hill, 1976, pp. 660 and 661.
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Civil War to World War I), the United States was a mature debtor nation. This
stage was characterized by little net borrowing or lending. New lending just
about canceled new borrowing. However, the U.S. trade balance showed small
surpluses, so that it could pay interest and dividends on the debt built up as
a young debtor nation, In the third stage (from World War I until the oil
price shocks) the United States was a new creditor nation. In this stage, the
United States became a net lender to the rest of the world and ran
corresponding balance-of-trade surpluses to affect the loans in real terms.
These loans were large during and just after World War I, and in the years
following World War II when the United States lent billions overseas to help
rebuild the industries of Europe and Japan.

More recently (since the oil price shocks), the United States appears to
have entered a fourth stage by becoming a mature creditor country. New
lending has become much less important than income from U.S. investment stocks
abroad. 1In 1981, net foreign investment income (receipts of this income,
which includes fees and royalties, minus payments of this income to
foreigners) was $30.6 billion. The book value of the U.S. stock of investment
abroad was $227 billion, whereas the stock of foreign direct investment in the

-United -States ‘was only $90 billion. New lending abroad ‘was actually negative
that year, with new foreign direct investment in the United States being
greater than new U.S. direct investment abroad. With flexible exchange rates,
the inflow of investment income tended to cause the dollar to appreciate and
to push the trade balance into deficit. This tendency to deficit could only
have been eliminated if the United States refused to allow repayment of its
prior foreign loans, either by increasing net new lending abroad to offset
repayments of these loans, or ‘by turning the loans into gifts. No attempts to
improve the competitiveness of U.S. industries can negate this simple fact.
Even if the world monetary system were converted to fixed exchange rates, the
net inflow of investment income not matched by new net private lending abroad
or by a trade deficit would have to be matched by net U.S. Government lending
abroad through the .accumulation of foreign reserves in U.S. official
institutions in order to prevent a negative trade-balance effect.

Trade and employment in disaggregate sectors

General considerations.--The basic macroeconomic assumption used by those
who interpret labor content estimates as employment effects is that prices and
total expendltures are both fixed. In general this biases trade and
employment exercises toward showing a negative employment effect of trade.
This is true, because trade acts much the same as a technological innovation
that allows us to increase the total value of output available for consumption
with the same or smaller amounts of inputs. Walter Salant and Beatrice
Vaccara noted this similarity between the availability of trade and
improvements in technology. They state "Both types of changes create the
opportunity, when the resources displaced can be absorbed elsewhere,.to attain
a higher output or more leisure; neither contains any guaranty that the

opportunity will be used instead of being dissipated in involuntary
unemp loyment." 1/

1/ Walter S. Salant, and Beatrice N. Vaccara, Import Liberalization and
Employment, Washington, D.C.: The Brookings Institution, 1961, p. 96.
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Imagine, for example, the inefficiency of growing coffee and bananas
domestically, of using substitute domestic energy sources for all oil imports,
of Hong Kong and Singapore growing their own wheat, and of less developed
countries producing (or attempting to produce) their own computers and
aircraft. Since trade allows the world to consume more output from a given
input, it is likely that the estimated net employment effect of eliminating
trade for all countries would be positive if prices and expenditures were
assumed to be the same in the no-trade situation as they were with trade.
This result occurs, because elimination of trade would reduce overall
productivity, so that more labor would be required to produce the same amount
of goods and services. To account for this bias, trade and employment
exercises would need to ac¢count for the beneficial effects of trade on prices
and income. Unfortunately, the ddta needed to accurately account for these.
effects are not available.

Labor content, job opportunities, and employment.-=The concept of
employment related to imports is very different from the concept of employment
related to exports, because the domestic jobs that would produce imported
goods do not ‘actually exist, whereas those required to produce exports do
exist. For example, an increase in imports could occur while the economy is
at full employment, in which case it could obviously have no negative

emp loyment effect.

An important factor to remember when interpreting trade-related
employment estimates is that changes in trade-related employment refer to
changes in demand for labor, and do not translate directly into layoffs or new
hires. For example, an increase in imports in a growing industry probably
would not cause domestic workers to be displaced in the industry, but rather
would reduce the number of new hires in the domestic industry. For this
reason, the ILAB study refers to trade-related employment as "job
opportunities,”" and is very careful to distinguish between this concept and
actual employment changes. Interestingly, changes in actual employment have
tended to move opposite to changes in job opportunities related to imports,
because imports tend to grow fastest when domestic unemployment is low and
there is excess domestic demand. That is, imports tend to vary directly with
cyclical output and employment, so that changes in imports have usually
reduced the changes in actual domestic employment that accompany domestic
business cycles.

Noncompetitive imports.--Another problem in interpreting the labor
content of imports as the impact of imports on domestic employment is that
some imports are not produced domestically, or are produced under limitations
that prevent output from expanding to replace imports. This problem is
usually more serious for raw materials and primary products than for
manufactured ,
products. For example, reductions in imports of chromium, tungsten, or oil
would reduce domestic employment in industries that rely on those materials
for inputs to production. Reductions in imports of coffee, tea, or tropical
fruits and vegetables would reduce consumption of those products, with
unpredictable effects on demand for items that complement or substitute for
the imported products. The BLS studies avoided these problems by measuring
the labor content for imports of competitive goods only. . The ILAB study
examined only the manufacturing sector, where the problem of noncompetitive
imports is greatly reduced.
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Changes in prices and in the input-output structure of the economy.--Some
goods are- not produced domestically because imports are much more economical.
Replacing such imports with domestic output would raise prices substantially.
Even where domestic output is undertaken, a restriction on imports would
result in significant price increases if additional domestic supply can be
produced only at much higher cost. Also, prices of some éxports would fall
dramatically if U.S. exporters were cut off from foreign markets. The
resulting changes in prices would cause producers to substitute between inputs
in production and would cause consumers to substitute between goods in
consumption. The further one moves from actual trade and:production'patterns,
the greater is the error in using fixed input=output coefficients and fixed
prices for intermediate and final output. The ILAB study trled to account for
this d1ff1cu1ty by concentrating on the changes in job opportun1t1es related
to changes in trade over a short-run perxod of several years.

Substitution between imports and domestic output.—-The assumption that a
dollar of imports -substitutes for a dollar of domestic output can g1ve
misleading results, partlcularly where labor content estimates are 1nterpreted
as employment effects of imports. Previous studies used this assumptlon,
because they lacked a viable alternative, especially where consistent
estimates were needed for a wide range of disaggregated industries.. The

assumption has come under severe criticism from producer and labor )
" organizations in the textile and apparel industries, and their criticism
appears to be well Just1f1ed 1/ Of course, if domestic textiles and apparel
are much more expensive for the same quantity and quality, and if consumers
are forced to sh1ft to the higher priced domestic substltutes, they would have
less to spend on other goods if aggregate expenditures remain constant, which
is commonly assumed 1n trade and employment studies. This point is generally
ignored by those who criticize the dollar-for-dollar assumption.

Average and,marginal-production and employment effects

The labor content estimates ‘are based on average labor-output ratios in
each sector. These averages may give misleading indications of the shorterun
emp loyment effects of tradeé changes for two reasons, First, the labor input
may change by a ‘percentage that is greater or less than the change in output,
because the marginal productivity of labor may differ from average .
productivity. For example, as the output of an industry contracts, older,

- less productive facilities usually are closed down first, and the least

productive workers d1smlssed first, so that the marginal productivity of the
displaced workers- is less than the average. From this, one might expect
employment to contract by a greater percentage than output. On the other
hand, scale economies may cause employment to contract by a smaller percentage
than output. - .

" Second, and mOre:important for the short run, employers tend to "hoard"
labor in the face of short-run changes in output due.to the costs associated
with labor turnover. This effect usually outweights the effects of changes in

1/ Research Department Tnternational Ladies' Garments Workers' Union, op.
cit; and Economic Consulting Serv1ces, op. cit. App. C gives adjustment
factors for the direct labor content in these industries on the basis of
estimatés of price differences between domestic output and imports supplied by
the International Ladies' Garments Workers' Union.
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productivity. For example, labor-output ratios typically increase during
recessions. This is contrary to the expected result that laboreoutput ratios
would decrease because less productive facilities are removed from production
first.

Estimates of the Labor Content of U.S. Trade

U.S. world trade

" Table 1 summarizes the estimates of the labor content and dollar values
of U.S. merchandise imports and exports for the years 1978 through 1982. The
direct labor content of exports exceeded the direct labor content of imports
in each year of this period, although the overall trade balance was in deficit
for each of these years. However, the total labor content of imports exceeded
the total labor content of exports in 1978, 1979, and 1982. The total labor
content of imports increased by only about 3.5 percent from 1978 to 1982,
whereas the labor content of exports increased by 12.4 percent over this same
period. However, the labor content of exports in 1982 was 14 percent lower

-than-in-1980. .- - . oo L L : S

Table 2 shows the labor content per billion dollars of U.S. exports and
imports for 1978 through 1982. The decline in labor per dollar of imports and
exports over the period reflects inflation and increases in U.S. labor ’
productivity. In these years, the direct.labor content per dollar of exports
exceeded the direct labor content per dollar of imports by roughly 40 percent,
whereas the total labor content per dollar’of exports exceeded the total labor
content per dollar of imports by roughly 20 percent. These results are
consistent with the well<known findings of Leontief that U.S. exports are more -
labor intensive than U.S. imports. The effects of large petroleum imports
help to explain this result, because these imports embody very little labor
per dollar. For example, in 1982, petroleum (IO sectors 8 and. 31) accounted
for about 26 percent of the dollar value of all U.S. merchandise imports, but
for about only 6 percent of the total labor embodied in these imports, and for
about only 3 percent of the direct labor embodied in these imports.

Also, part of the value of exports at the U.S. port of debarkation was
allocated to the transportation and the wholesale trade industries to account
for labor required to handle and move exports from the domestic producer to
the port, whereas all of the value of imports was allocated directly to _.the
corresponding industry, even though these imports embody labor in
transportation and wholesale trade in the foreign country. Since the
transportation and wholesale trade industries are very labor intensive
compared to overall manufacturing, this procedure tends to cause the estimates
of the labor intensity of exports to exceed the estimates of the labor
intensity of imports. However, this procedure may also accord with an actual
tendency of a balanced expansion of U.S. trade to result in a .net increase in
demand for labor in the United States. The results for the total domestic
labor content of exports for 1980 and 1982 are quite close to those reported
in the study by the International Trade Administration. 1/ Their estimates of
the labor content were 30,300 jobs per billion dollars of exports in 1980 and
25,200 jobs per billion dollars of exports in 1982. .

i/'Ihternational’Trade Administration,'lbid;



Table l.--Labor content of aggregate U.S. world trade,
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and U.S. world trade, 1978-82

: . : : Total
Year . Direct . Total . domestic
: Labor content of imports
: (1,000 work=years)
1978= : 2,438 6,123 : 5,222
1979 : 2,459 6,239 : 5,617
1980- -3 2,444 6,225 : 5,566
1981~ -2 2,468 : 6,226 : 5,574
1982= : 2,521 : 6,335 : 5,638
: Labor ‘content of exports
: (1,000 work=years)
1978 ’ -< : 2,571 : 5,236 : 4,846
1979-- ' . 2594y 6,054y 75,583
1980 : 3,322 : 6,852 : 6,291
. 1981l—~ ‘. 3,170 = .. 6,536 : . ,.,6,0.18-.
1982« -t 2,822 5,884 : 5,395
f ,U;S.‘ﬁmpotts (million doliafs)
1978 : B 189,548 :
1979 : : 224,789 :
1980 : : 256,994 :
1981 : : 278,379 :
1982 : : 260,024
_f U.S. éxports (million dollars).
1978 : : 137,489 :
1979 : : 176,980 :
1980 : : 213,465 :
1981 : : 225,329 :
1982 : : 201,726 :

Source: Labor cénteﬁt; calculated from official

Note.-=Exports are measured f.a.s.
duties collected.’

stétisticé of the U.S.
Bureau of the Census and the U.S. Bureau of Labor Statistics; U.S. imports and
exports, compiled from official statistics of the U.S. Bureau of the Census. .

Imports are measured c.i.f. plﬁs’tariff
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Table 2.--Labor content per billion dollars of U.S. world trade, 1978-82

Total

Direct _,domestic

Total f

Year

Labor content per $ billion of U.S. imports
(thousands of work—years)

1978 : 12.9 : 32.3 : 29.1
1979 : 10.9 : 27.8 : 25.0
1980 : 9.5 : 24,2 21,7
1981 : 8.9 : 22.4 : 20.0
1982 -2 9,7 24 .4 21,7
¢ Labor content per $ billion of U.S. exports

: (thousands of work-years)
1978 : 18.7 : 38.1 : 35.2
1979 : 16.5 : 3.2 : 31.5
1980 : 15.6 : 32.1 ¢ 29.5
- 1981 : 14.0 : 29.0 : 26.7
1982 : 14.0 : 29,2 : 26,7

Source: Compiiedvfrom official statisitics of the U.S. Bureau of the Census
and the U.S. Bureau of Labor Statisitics.

Table 3 presents the detailed industry labor content for U.S. merchandise
trade with the rest of the world for each of the years from 1978 through
1982, (The detailed trade data for these years are given in app. E.)
Although the industry results vary from year to year, there is a fairly
consistent pattern. On the import side, the sectors with the largest direct
labor content are consistently Apparel (I0 18) and Miscellaneous manufacturing
(I0 64). Other sectors with a large direct labor content are Other
agricultural products (IO 2), Footwear and other leather products (IO 34),
Primary iron and steel manufacturing (IO 37), Radio, v, and communication
equipment (IO 56), Electronic components and accessories (IO 57), and Motor
vehicles and equipment (IO 59).

On the export side, the sectors with the largest direct labor content 1/
are Other agricultural products (I0 2), Office, computing, and accounting
machines (IO 51), and ‘Aircraft and parts (IO 60). Other sectors with a large
direct labor content are Lumber and wood products, except containers (IO 20),
Chemicals and selected chemical products (IO 27), Electronic components and
accessories (IO 57), and Scientific and controlling instruments (IO 62).

As explained above, the total and total domestic labor content of trade
are classified in two different ways. The first classification gives the
labor from all sectors embodied in imports (exports) in each sector. For

1/ The entries for, transportatlon “and warehous1ng4(70 65) and Wholesale and
retail trade (IO 69) under the column labeled "Direct" are the labor content
involved in transporting and handling the finished exports between the
domestic plant and the port of debarkation. See app. D for a more detailed
account of these entries. <
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example, in the first classification, the entry for Motor vehicles and
equipment under "Total" gives the total labor required to produce the dollar
value of imports (exports) in that sector, including the labor embodied in the
steel, glass, rubber, and other intermediate inputs needed to produce the
final output, and the entry under "Domestic" is the domestic labor content
required to produce the dollar value of imports (exports) in that sector,
allowing for the fact that some of the intermediate inputs would be imported.

The second classification gives the labor content from the sector
embodied in imports (exports) of all sectors. For example, in this second
classification, the entry for Primary iron and steel manufacturing under
"Total" gives the total labor required in that sector to produce the dollar
value of all U.S. merchandise imports (exports), including the ‘'steel needed to
produce U.S. imports (exports) of autos, aircraft, farm machinery, and other
goods that use steel inputs, and the entry under "Domestic'" gives the total
domestic labor required within each sector to produce the total dollar value
of imports (exports), after allowing for the fact that part of. the
intermediate inputs required from the sector to produce these 1mports
(exports) would be imported. The sum of the entries under "Total" is'the same
for both classifications, and the sum of the entries under "Domestic' is also
the same for both classifications. As explained previously, care must be:
exercised in interpreting the elements under "Domestic" for U.S. 1mports for
both classifications.

The sectors where imports embodied the largest total and total domestic
labor content were Apparel and Motor vehicles and equipment. Other sectors
whose imports embodied a large total and total domestic labor content were
Food and kindred products (IO 14), Petroleum refining and related industries
(10 31), Footwear and other leather products, Primary iron and steel
manufacturing, Radio, TV and communication equlpment, and Mlscellaneous
manufactur1ng.

The sectors that contributed the largest total and total domestic. labor

. .content to imports were Apparel and Wholesale and retail trade (I0 69). Other

sectors that contributed importantly to the labor content of imports were
Other agricultural products, Primary iron and steel manufacturing, Electronic
components and accessories, Motor vehicles and equipment, Miscellaneous
manufacturing, Transportatlon and warehousing (IO 65), and Business services
(10 73).

On the export side, the sectors embodying the largest total and total
domestic labor content were Other agricultural products, Office, computing and
- accounting machines, and Aircraft and parts. Other sectors where exports
embodied a large total and total domestic labor content were Food and kindred
products, Chemicals and selected chemical products, and Motor vehicles and
equipment. The sectors that contributed the largest total and total domestic
labor content to all exports were Other agricultural products, and Wholesale
and retail trade. Other sectors that contributed importantly to the labor
content of exports were Chemicals and selected chemical products, Primary iron
and steel manufacturing, Transportation and warehousing, and Business services.



Table 3.--Labor content of U.S. world trade,

(In thousands of work~years)
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Table 3.--Labor content of U.S. world trade, 1978-82--Continved

(In thousands of work-yvears)
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Screw machine products and stampings------=-====-
Other fabricated metal products---------- m—————=
Engines and turbines----=--=--mese——em———— e
Farm and garden machinery--------=---c——ccccco—-
Construction and mining machinery-----=-=--—----
Materials handling machinery and equipment-----=-

-Metalworking machinery and equipment--~--~--=---
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Miscellaneous machinery, except electrical------
Office, computing, and accounting machineg--~--~
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Electric industrial equipment and apparatus-----
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25 : 23 : 84 : 77
96 : 89 : 120 : 108
6 : 5 : 12 : 1
20 18 : 1 e 10
27 : 25 : 19 17
- 18 . ¢ 17 : 1" s 11
61 : 57 : 63 : 58
50 : 47 . . 35 : 33
66 : 43 : 56 : 48
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3 : 3 : 7 : 6
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Table 3.--Labor content of U.S. world frade; 1978-82--Continued

(In thousands of work-yeaﬁs)
: ¢ Labor content from Labor content of
: D;rgct s all sectors in . sector in exports
: abor @

: : exports of sector : of all sectors
Input- @ ! content (i--—-—motmmmm e — e L L et D Tl D)
output @ Description t Total : Domestic : Total : Domestic
sector _ e ettt R ittt

s . ‘ Exports. 1978

1 ¢ Livestock and livestock products-==--v-mce——cmuec-—- : 4 : 18 : 17 | 77 : 70

2 @ Other agricultural products--------------- ——————— 468 : 7390 : 704 : 559 J 540

3 ¢ Forestry and fishery products-——=——=—r-emem—ccme-=: 2 : 24 : 23 : 16 : 13
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10 * Chemical and fertilizer mineral mining------=-=-==: 3 : 37 : 35 : 7 : 5
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14 : Food and kindred products-————=——-—-=—-———cem—c——ail 67 3 330 : 293 : 99 s 94
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Table 3.--Labor content of U.S. world trade, 1978-82--Continued

(In thousands of work-years)
Labor content from
all sectors in
imports of sector
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Livestock and livestock products-—----m=—meec——e--:
Other agricultural products------=-----w-——wo—c--:
Forestry and fishery productg-===---==c—ee—roua——=:
Agricultural, forestry, and fishery services—----:
Iron and ferrocalloy ores mining-----——-=--—-=—--=--12
Nonferrous metal ores mining-—--------v--m——————=t
Coal mining=--—==-=-—=emmmee e :
Crude petroleum and natural gas—------—v---wee—o- :
Stone and clay mining and quarrying---—=---==-—-===- :
Chemical and fertilizer mineral mining-=---=~-----:
New construction——=——=c—mmm o e s
Maintenance and repair construction--------~=w-=- s
Ordnance and acCessorigs-——~———-—~c—memcec—————————
Food and kindred productg-=--—=-———c—cmmmcuccauax :
Tobacco manufactures————————=—=——cmmmmmm— e :

Broad and narrow fabrics, yarn and thread mills--:
Miscellaneous textile goods and floor coverings-—-:
Apparel_.____....____-.-._—---._—-.-._..___._....____.._..._~ _____ 3

Miscellaneous fabricated textile products--—------ :
Lumber and wood products, except containers-—---- :
Wood containers—-——-—=------=---—mec—e e m oo 3
Household furniture------—-=-r—--e-wve-—e—e—cow—n—— 3
Other furniture and fixtures——-----v--e———cwoo———
Paper and allied products, except containers----- :
Paperboard containers and boxes----~--====—m--=-—-:
Printing and publishing-~=—--=--w-v-mew—wmeco—no—— :
Chemicals and selected chemical products—-——=--—---:
Plastics and synthetic materials---------v-eo—mwem
Drugs, cleaning and toilet preparationg—-———----- :
Paints and allied products-——-=-----vc—ve-—-—oow———- :
Petroleum refining and related industries-—=-----:
Rubber and miscellaneous plastic products-==----- :
Leather tanning and finishing-———--—--------m—c-mu-:
Footwear and other leather products-—-------------:
Glass and glass products------=-=---=c-———ccmoo—oo-2
Stone and clay products—---—=——--——————os-eomee—og
Primary iron and steel manufacturing----------=--:
Primary nonferrous metals wmanufacturing-—----- -——
Metal containerg-—-—-=——--rro—r e~ e e —— - s

Heating, plumbing, and structural metal products-:

Direct
labor
content

Labor content of
sector in imports
of all sectors
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Table 3.--Labor content of U.S. world trade, 1978-82;—Continued

(In thousands of work-years)

: : Labor content from : Labor content of
¢t Direct all sectors in : sector in imports
: ¢ labor ! imports of sector @ of all sectors
Input- : content (-—mm---——————e——— e bk kbbb
output : Description : t Total : Domestic : Total : Domestic
sactor e e e e e e e -
: Imports, 1979—-Contlnued
41 : Screw machine products and stampings------------~: 12 : 27 : 26 : 87 79
42 * Other fabricated metal products-—---—----—-=-=cewu--: 50 : 98 : 920 : 123 : 110
43 :* Engines and turbines--—--—--—--c-eemmme—re—m—a =2 3 : 8 s 7 : 14 3 12
44 : Farm and garden machinery---—-=-———-———c—we—m————- : 10 : 25 : 22 : 12 : 12
45 * Construction and mining machinery-—-=--—--==—-=~<—-~--: 1 : 25 : 23 : 18 s 17
46 : Materials handling machinery and equipment------ : 190 : 20 : 19 12 : 12
47 : Metalworking machinery and equipment-------—----: 48 : 77 : 73 : 75 : 69
%48 : Special industry machinery and equipment--------: 28 s 51 : 48 : 36 : 34
49 : General machinery and equipment-----—---—--—--—--—- : 29 : 57 : 53 : 60 : 54
50 ¢ Miscellaneous machinery, except electrical------: 0 : 0 : 0 : 45 : 40
51 ¢ Office, computing, and accounting machines-~----: 39 : 120 : 108 : %7 : 46
52 : Service industries machines-————---=----==—-co——ww-2 1 s 3 s 3 : 7 : 6
53 : Electric industrial equipment and apparatus-----: 20 s 37 : 35 H 54 : 49
56 : Household appliances——~--—--—=c—mcmomvwomee -t 19 s 49 H 44 : 20 s 20
55 ¢ Electric lighting and wiring equipment-~-—--~~--=-: 14 s 2% s 23 : 30 s 27
56 : Radio, TV, and communication equipment-—-—-=—-—==--2 129 : 319 t 287 : 146 : 142
57 ¢ Electronic components and accessoriegs—-———~~-==--= : 84 : 177 s 162 : 152 : 138
58 : Misc. electrical machinery and supplies-——---=--=-: 26 : 54 : %9 E 43 : 40
59 :* Motor vehicles and equipment--—--------c-cv-——-o : 207 : 874 : 764 : 273 : 257
60 : Aircraft and partg-——-—--—=--——-mere—me e : 22 : %9 : 45 : 29 : 28
61 ¢ Other transportation equipment-—-—--=-——-——e—v——--- : 37 s 84 : 76 : 43 : 42
62 ¢ Scientific and controlling instrumentg—~---------: %4 : 79 s 76 s 55 : 53
63 : Optical, ophthalmic, and photographic equipment-: 3t : 68 : 63 3 34 t 33
66 ¢ Miscellaneous manufacturing-~-=—=-===-=—c——c—wo—-: 221 : 437 : 400 : 247 : 236
65 ¢ Transportation and warehousing-—~----=-=~=—-=-=--: 0 : 0 : 0 : 234 : 205
"66 ¢ Communications, except radio and TV-—-—=--——-ee-=-: 0 : 0 : 0 : 21 : 18
67 : Radio and TV broadcasting-——=--—-=----——-—-cw-vu—-=: 0 : 0 s 0 : 0 : 0
68 ¢ Electric, gas, water, and sanitary saervices----- : 0 : 0 s L] : 62 : 52
69 ¢ Wholesale and r