
DISCUSSION PAPER SERIES

No. 2471

MULTINATIONAL CORPORATIONS,
WAGES AND EMPLOYMENT:

DO ADJUSTMENT COSTS MATTER?

Giovanni Bruno and Anna M Falzoni

INTERNATIONAL TRADE

Now available online at������������	



ISSN 0265-8003

MULTINATIONAL CORPORATIONS,
WAGES AND EMPLOYMENT:

DO ADJUSTMENT COSTS MATTER?

Giovanni Bruno, Università Bocconi
Anna M Falzoni, Universtià di Bergamo

Discussion Paper No. 2471
June 2000

Centre for Economic Policy Research
90–98 Goswell Rd, London EC1V 7RR

Tel: (44 20) 7878 2900, Fax: (44 20) 7878 2999
Email: cepr@cepr.org, Website: http://www.cepr.org

This Discussion Paper is issued under the auspices of the Centre’s research
programme in International Trade. Any opinions expressed here are those
of the author(s) and not those of the Centre for Economic Policy Research.
Research disseminated by CEPR may include views on policy, but the
Centre itself takes no institutional policy positions.

The Centre for Economic Policy Research was established in 1983 as a
private educational charity, to promote independent analysis and public
discussion of open economies and the relations among them. It is pluralist
and non-partisan, bringing economic research to bear on the analysis of
medium- and long-run policy questions. Institutional (core) finance for the
Centre has been provided through major grants from the Economic and
Social Research Council, under which an ESRC Resource Centre operates
within CEPR; the Esmée Fairbairn Charitable Trust; and the Bank of
England. These organizations do not give prior review to the Centre’s
publications, nor do they necessarily endorse the views expressed therein.

These Discussion Papers often represent preliminary or incomplete work,
circulated to encourage discussion and comment. Citation and use of such a
paper should take account of its provisional character.

Copyright: Giovanni Bruno and Anna M Falzoni



CEPR Discussion Paper No. 2471

June 2000

ABSTRACT

Multinational Corporations, Wages and Employment:
Do Adjustment Costs Matter?*

This Paper investigates the extent to which expansion of international
production by US multinationals reduces labour demand at home and at other
foreign locations in the presence of labour adjustment costs. The adjustment-
cost model of the firm is applied to estimate short-run and long-run price
elasticities between home and foreign labour, using dynamic panel data
techniques. Evidence is found of significant adjustment costs for employment
in Latin American and Canadian affiliates. Also, due to slow adjustments, the
relationship between employment in US parents and in Latin American
affiliates is reversed from the short to the long-run, changing from substitution
into complementarity. Finally, labour substitution prevails both in the short and
in the long-run between locations in the Western Hemisphere and in Europe.
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NON-TECHNICAL SUMMARY

In the ongoing debate on the effects of globalization on wages and
employment, one of the most crucial issues is the role played by multinational
corporations (MNCs). It is often claimed that, as long as MNCs establish
and/or expand overseas production, they tend to substitute workers at home
with workers in foreign affiliates’ countries in response to changes in relative
wages. Thus, one of the most studied aspects of home country effects of
globalization has been whether employment in foreign affiliates is a ‘substitute’
or a ‘complement’ to home country employment of the parent firms.

An important point that has to date been neglected is that, in practice, MNCs
programs of international production allocation may take time before being
accomplished. In general, the sources of costs blamed for causing slow
employment adjustments are usually related to: searching activities (i.e.
screening and processing new employees); training (including disruptions to
production as previously trained workers’ time is devoted to on-the-job
instruction of new workers); severance pay (mandated and otherwise). With
more emphasis on international production, MNCs may incur adjustment costs
when allocating activities abroad due to the uneven distribution of skills across
international locations, i.e. advanced versus developing countries. For
example, the creation of new manufacturing plants in less-developed
countries is likely to require an upgrading of the local labour force, entailing
costly searching and training activities. In all such instances, short-run
responses to relative wage changes can be different from long-run ones in
both size and sign.

Stylized facts from industry-level data on US manufacturing MNCs, collected
by the Bureau of Economic Analysis (B.E.A.), are somewhat evocative of the
presence of employment adjustment costs within foreign affiliates located in
particular geographical areas. By grouping foreign affiliates into four areas
reflecting, in a very broad sense, proximity and development differences –
Canada, Europe, Latin America and Rest of the World – we find, on the one
hand, that no clear correlation emerges between relative wage annual
changes and employment annual changes at any area. On the other hand,
employment annual changes in Latin America and Canada show no negligible
auto-correlation coefficients compared to the US, Europe and Rest of the
World, which supports slow adjustments for the former class of production
factors.

All recent empirical studies on the interplay between MNC activities and the
labour market are static in nature, neglecting the possibility of employment
adjustment costs. Slaughter (1995), using the BEA data set, estimates a
system of input demand equations derived from MNC cost functions to find



weak evidence of MNCs substituting parent with foreign labour. Brainard and
Riker (1997a) confirm Slaughter’s finding for a firm-level panel of US MNCs
and their foreign affiliates between 1983 and 1992. They analyse labour
demand within firms across plant locations, by fitting a firm-level global cost
function specified in terms of relative wages. Little evidence is found of
substitutability between parent and affiliates employment. In contrast, in a
related paper (Brainard and Riker (1997b)), they report strong substitutability
between workers at affiliates in alternative low-wage locations, where the
activities most sensitive to labour costs are performed. In a recent paper,
using a firm-level panel on Swedish MNCs, Braconier and Ekholm (1999) find
different results. The relationship between employment in affiliates in different
geographical locations emerges to be mainly one of complementarity, while
substitutability is found between parent employment in Sweden and affiliate
employment in other high-income locations.

This Paper tackles the substitution-versus-complementarity issue from a
broader angle. The adjustment-cost model of the firm (Lucas (1967),
Treadway (1971)) is applied for the first time to MNCs, allowing for
employment slow adjustments in different international locations. The MNC
decides how much employment adjustment for each area will take place in
each period to minimize its discounted flow of costs over an infinite horizon.
The model is then solved following the dynamic duality approach developed
and implemented by Epstein and Denny (1983). Dynamic duality has the
distinguishing advantage of simplifying derivation of dynamic input demand
functions, plus the complete list of regularity conditions, in models with more
than two inputs.

The model is applied to the BEA data set over the period 1982 to 1994. There
are three main empirical results. First, employment convincingly emerges as a
quasi-fixed input for both Canada and Latin America affiliates, confirming
evidence from the stylized facts.

Second, due to slow input adjustments, the complementarity/substitution
relationship between employment in US parents and employment in Latin
America affiliates is reversed from the short to the long-run. While in the short-
run we find evidence of labour substitution, in the long-run a complementarity
relationship emerges, suggesting a vertical division of activities to take
advantage of different factor proportions.

Third, labour substitution prevails both in the short-run and in the long-run
between locations in the Western Hemisphere (North and Latin America) and
in Europe, which is supportive of the general idea that proximity to the final
market matters in deciding where to locate production.
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     Source: our calculations on B.E.A. data retrieved from Feenstra (1997)

       Source: our calculations on B.E.A. data retrieved from Feenstra (1997)

Figure 1 - Affiliate Employment Share
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Figure 2 - Affiliate Employment Shares 
(Geographical locations of affiliates)

0

0.05

0.1

0.15

19
82

19
84

19
86

19
88

19
90

19
92

19
94

Canada/MNCs

Europe/MNCs

Lat.Am./MNCs

R.World/MNCs



    Source: our calculations on B.E.A. data retrieved from Feenstra (1997)
    (*) Employee compensation of affiliates in different locations over employee compensation of parents.

Figure 3 - Affiliate Wages Relative to 
Parent Wages *
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Table 1 - Trade flows of MNCs

Share of U.S. Exports of goods shipped to Affiliates  over Affiliates’ sales

Canada Europe Latin America    Rest of theWorld
1982 0.290 0.055 0.095 0.082
1983 0.316 0.060 0.111 0.063
1984 0.340 0.063 0.119 0.072
1985 0.357 0.058 0.131 0.070
1986 0.366 0.046 0.149 0.064
1987 0.366 0.044 0.147 0.062
1988 0.350 0.048 0.137 0.059
1989 0.318 0.050 0.148 0.068
1990 0.322 0.044 0.145 0.062
1991 0.351 0.046 0.177 0.065
1992 0.359 0.048 0.191 0.069
1993   n.a. 0.053 0.187   n.a.
1994 0.404 0.054 0.185 0.075

Share of U.S. Imports of goods shipped by Affiliates  over Affiliates’ sales

Canada Europe Latin America Rest of theWorld
1982 0.289 0.018 0.056 0.118
1983 0.308 0.021 0.087 0.103
1984 0.325 0.026 0.116 0.110
1985 0.333 0.030 0.123 0.127
1986 0.341 0.029 0.143 0.126
1987 0.320 0.031 0.143 0.130
1988 0.322 0.033 0.138 0.124
1989 0.341 0.031 0.145 0.145
1990 0.346 0.030 0.144 0.140
1991 0.356 0.027 0.153 0.130
1992 0.382 0.029 0.170 0.136
1993 0.404 0.033 0.167 0.119
1994 0.417 0.036 0.184 0.129

Source: our calculations on B.E.A. data retrieved from Feenstra (1997)

Table 2 - Autocorrelation coefficients of MNCs employment annual changes

Autocorrelation coefficients

Parents 0.05
Europe        -0.04
Canada 0.11
Latin America 0.17
Rest of the World 0.05

Source: our calculations on B.E.A. data retrieved from Feenstra (1997)



Table 3 – Estimation and test results

Parameter estimates, t-statistics in parenteses
Model 1 Model 2 Model 3

βp,la .0000568     (.062274)
βe,la .0004545     (.489282) .0005947   (.786587) .0008919   (1.21839)
βc,la .0011017     (1.49569)
βla,la -.0079823    (-2.87436) -.0054578  (-2.87400) -.0063784  (-3.40657)
βla -.0043556    (-1.32232) -.0037769  (-1.50844) -.0048493  (-1.86685)
βp,c -.0006593    (-1.54727) -.0003695  (-1.27622) -.0003212  (-1.14111)
βe,c .0000020     (.004592)
βc,c .0000844     (.221203) .0001269   (.438061) .0001538    (.537792)
βc .0003563     (.218294) .0016530   (1.44905) .0012097    (1.15515)
βp,e .0005256     (.690804) .0006850   (1.19966) .0038337    (.904954)
βe,e .0001626     (.198290) -.0004131  (-.697749) -.0003379  (-.718924)
βe -.0028490   (-.975183) -.0026949  (-1.34792) -.0028345  (-1.68023)
βp,p -.012847     (-3.18604) -.013168    (-4.08789) -.014150    (-4.19955)
βp .106808      (6.16808) .099519     (7.25967) .105089      (7.67935)
αp,p 1.16195      (17.8447) 1.13588     (18.8764) 1 + r      (imposed)
αp,e .482769      (.536236)
αp,c 4.45659      (2.76860) 4.09179     (2.53222) 4.11989     (2.54328)
αp,la -.750719    (-.817346) -1.42301    (-1.97380) -1.26049    (-1.80444)
αe,e .995513     (7.95628) .921465     (9.30242) 1 + r      (imposed)
αe,p -.0090718  (-1.00506)
αe,c .085477     (.345663)
αe,la -.275293    (-2.07188) -.257099     (-2.32636) -.302182   (-3.07826)
αc,c .850586     (6.63589) .846345      (7.86765) .860225    (8.13202)
αc,p -.0048766 (-1.03245) -.0055304   (-1.38920)
αc,e -.048261   (-.734117)
αc,la -.026677   (-.388649)
αla,la .766117    (6.10158) .835258      (8.26826) .781014    (7.85235)
αla,p -.0080947 (-.998388) -.0093934   (-1.30924)
αla,e -.024391   (-.217021)
αla,c -.332180   (-1.42846) -.450059     (-2.33846) -.443708   (-2.22934)
Tests, p-value in parentheses
Testp χ2(4) = 4.101  (.392) χ2(3) = 4.320  (.229)
Teste χ2(4) = 1.089  (.895) χ2(1) = 2.248  (.134)
Testc χ2(4) = 11.251  (.023) χ2(3) = 14.304  (.002) χ2(3) = 13.577  (.003)
Testla χ2(4) = 11.471  (.021) χ2(3) = 15.878  (.001) χ2(3) = 23.216  (.000)
Testp,e χ2(8) = 12.498  (.130) χ2(4) = 6.534  (.163)
Testc,la χ2(8) = 23.819  (.002) χ2(6) = 30.215  (.000) χ2(6) = 37.604  (.000)
Testp,e,c,la χ2(16) = 31.726  (.010) χ2(10) = 39.728  (.000)
Model-2 χ2(40) = 25.973  (.958)
Model-3 χ2(44) = 31.250  (.926)
H-S χ2(186) = 169.728  (.798) χ2(226) = 164.105  (.999) χ2(230) = 173.185 (.998)
R squared
Rp

2 .987 .986 .986
Re

2 .997 .997 .998
Rc

2 .988 .989 .989
Rla

2 .986 .986 .985



Notes to Table 3

1) The instrument set includes the values of the following lagged variables:  y-3, y-4, l-3, l-4, pl-3, pl-4. Time
dummies and capital stock (total assets) are added to each equation and are also included into the
instrument set (capital stock is included with the appropriate lags).

2) H-S is the Hansen-Sargan Test of the over-identifying restrictions, asymptotically distributed as χ2(k)
under the null.

3) Testi is the Wald test for the parameter restrictions implied by perfect variability of input i, i = p,e,c,la.
Testi,j is the Wald test for the parameter restrictions implied by perfect variability of inputs i and j jointly,
i and j = p,e,c,la, with i≠j. Testp,e,c,la  is the Wald test for the parameter restrictions implied by perfect
variability of all inputs jointly.

4) Model-2 and  Model-3 are the Wald test for the parameter restrictions implied by Model 2 and Model 3
respectively.

5) r denotes the real discount rate and it is assumed to be equal to 0.07.
6) Notation is as follows: p denotes U.S. parents, e denotes affiliates in Europe, c denotes affiliates in

Canada, la denotes affiliates in Latin America.



Table 4 - Stock and flow price elasticities (Model 2) – Medians

Price Parent Europe Canada Latin America

Short-run Stock
W - Parent -0,45209* 0.0949 -0.12909 0,065543*
W - Europe -0.001306 -0.05339 -0.00152 0.077411
W - Canada 0.002304 0,0000 0.046897 -0.00961
W - Latin America 0,047012* 0,06687* 0.0000 -0,23128*

Short-run Flow
W - Parent -5,46690* 3,35760* -3,03428 1,12283*
W - Europe -0,014377 -1,95163 -0,032722 1,36463
W - Canada 0,022758 0,0000 1,11093 -0,16745
W - Latin America 0,51559* 2,31217* 0,0000 -4,33215*

Long-run Flow
W - Parent -4,54911* 3,56680* -5,64566* -0,084430*
W - Europe 0,18838 -1,38424 0,0083489 1,35341
W - Canada -0,11270 0,0065113 1,67101 0,012698
W - Latin America -0,053042* 0,48155 -0,015544 -3,47157*

Note: * indicates significance at the 5 percent  level.

Table 5- Stock and flow price elasticities (Model 3) - Medians

Price Parent Europe Canada Latin America

Short-run Stock
W - Parent -0,45538* 0.061071 -0.1502 0.032089
W - Europe -0.013587 -0.06291 0.0000 0.11059
W - Canada 0.006727 0.0000 0.055307 -0.0121
W - Latin America 0,049546* 0,098683* 0.0000 -0,25532*

Short-run Flow
W - Parent -5,40272* 2,16991 -3,75306* 0,56312
W - Europe -0,15247 -2,35175 0,0000 2,01460
W - Canada 0,072329 0,0000 1,38332 -0,22039
W - Latin America 0,56647* 3,15450* 0,0000 -4,55033*

Long-run Flow
W - Parent -4,72664* 2,04044 -4,29439* -0,042163
W - Europe 0,11571 -1,32898 0,0000 1,68733
W - Canada -0,096054 0,010291 1,75029 0,016168
W - Latin America -0,058824* 0,87913 0,0000 -3,40103*

Note: * indicates significance at the 5 percent level.


