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Abstract

This study analyzes empirically the ..rm’s decision to invest abroad and
the exect of changes in labor costs and market size on a¢liate employment
in dizerent locations. Using a dataset on Swedish multinational ..rms,
we ..nd that the probability of observing ac¢liates in a host country is
infuenced by the local labor costs and market size as well as labor costs
and market size in similar locations in which the ..rm has not set up any
acliates. We do not ..nd any strong evidence of either substitution or
complementarity between existing ac liates or the Swedish parents.

Keywords: labor demand, multinational ..rms, vertically and horizon-
tally integrated ..rms
JEL classi..cation: F23, J23

1 Introduction

One of the main concerns with the recent increase in foreign direct investment
(FDI) is the potential emect on home and host countries’ labor markets. In the
short run, a relocation of activities from one country to another will temporarily
create unemployment in the former. This is likely to result in adjustment costs.

“We would like to thank Loredana Magri for excellent research assistance. Moreover,
we would like to thank partcipants at the CEPR/LdA Workshops in Milan October 1999 on
International Trade and Wage Inequality and in Turin May 2000 on FDI and the Multinational
Corporation and to seminar participants at Uppsala University for useful comments. We
would also like to thank Gordon Hanson, Rajnesh Narula and Matthew Slaughter for valuable
suggestions. The Bank of Sweden Tercentenary Foundation is thanked for ..nancial support.



In the long run, the relocation of activities may have ezects on the specialization
patterns of the economies with potential consequences for the composition of
labor demand. For instance, the relocation of activities intensive in unskilled
labor from high-wage countries to low-wage countries will tend to decrease the
relative demand for unskilled workers in the former countries and increase it in
the latter countries.

The short-run consequences on home country employment will depend on
whether an expansion of the ..rm abroad is associated with a contraction or
expansion of the activities at home. This issue has recently been studied em-
pirically in a number of studies by estimating labor demand functions within
MNEs (Brainard & Riker 1997a, 1997b, Braconier & Ekholm 2000, Bruno &
Falzoni, 1999). In these papers, cross-wage elasticities capturing the ecects of
wage changes in one location on employment in another location are estimated.
The evidence presented so far only deals with the eaects on employment in ex-
isting production units. However, the ecect on the decision to establish a new
acCliate and/or to shut down an existing one may be even more important.

In this paper, we shall extend the analysis in Braconier and Ekholm (2000) by
explicitly considering the ..rm’s discrete decision of whether to set up a foreign
aCliate in a particular host country or not. The problem that we are interested
in is how the ..rm’s decision of whether to operate in a speci..c location or not
is acected by cost and market conditions in that location as well as in other
locations that may be important for this decision. That is, instead of looking
at how changes in locational factors such as labor costs asect employment in a
certain location at the margin, we examine how such changes azect the likeli-
hood that the ..rm will employ any workers at all. In the analysis, the cost and
market conditions in those locations that may be potential alternatives for the
..rm become important.

In the analysis, we shall focus on European locations. One reason for this
is that we believe that our analysis is more applicable to units located within
Europe than units located elsewhere. The European countries are likely to be
better potential alternative locations for each other from the point of view of
the .rm than non-European countries, since the latter are more heterogenous
with respect to geography, institutions etc.

The rest of the paper is organized as follows: In section 2, we present the the-
oretical framework, which is a model of a monopolist that sells goods in foreign
markets and that has to decide whether to invest in a certain location or not. In
section 3, we present the data that we use in the empirical analysis. Section 4
gives an account of the econometric speci..cation of the model, whereas section
5 presents the results from the analysis. Finally, some concluding remarks are
given in section 6.

2 The Model

To analyze how the MNESs choose their locations, we put forward a simple model.
The ..rm produces a ..nal good (Q) using inputs of labor and an intermediate



good (X). The intermediate good is also produced with labor. Production takes
the form:

Q=min(L;X) X=L (D)

where L denotes labor. The ..rm maximizes total pro..ts j, which can be de..ned
as net revenue summed over all its locations j:
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where P;j (Qj) is the inverse demand function, X; ~ | Xji is the produced
quantity of the intermediate inputs, the ..rst subscript being the index for the
location in which the intermediate input is produced and the second one being
the index for the location in which the intermediate input is used to produce
the ..nal good, w; denotes the wage rate, and F; is the ..xed cost of setting up
production in location j.

Trade costs associated with Q and X are assumed to be of the iceberg type
and they are denoted with ;: When one unit of a good is shipped across a
border, only ¢ < 1 arrives at the destination. Furthermore, we assume that the
..rm has already set up production facilities in country A, so that any ..xed costs
associated with setting up production in A are sunk. The choice faced by the
..rm is assumed to be whether to set up production in country B, country C or
in neither of the locations. We assume that the ..rm cannot enter both B and C,
either due to credit constraints or the existence of costs of implementing ..rm-
speci..c assets in several locations simultaneously. Final goods will be exported
from the lowest cost (including trade costs) location to locations where the ..rm
has no activity.

Formally, the ..rm will choose to locate production in country h if
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where the superscripts refer to the plant con..guration of the ..rm (i.e., ¥4
and 'A9 h2B;C, g2B;C, h& g, denote pro..ts when the .rm has set up
an acliate in country h and g, respectively, while ! denotes pro..ts when the
..rm only produces in A). The condition in (3) states that the MNE’s pro..t
with an ac¢liate in h has to be larger than pro..ts without entry in any of the
potential host countries, while the condition in (4) states that it has to be larger
than pro..ts with entry in g.

It can be shown that the left hand side of (3) is strictly increasing in local
demand and decreasing in local wages and ..xed costs in h. Furthermore, it can
be shown that it is increasing in wages in A and trade costs.

For simplicity, we shall assume that, given that an aCliate has been set
up, it is less costly to produce the ..nal good locally than to import it from
another production unit. That is, we assume that the following condition holds:



{QijWi < Wj < jg: where i and j are any locations in which the ..rm operates.
This implies that if an ac¢liate is set up in location h, we may have three
dioerent types of trade con..gurations within the ..rm: (i) no trade is taking
place between a¢ liates, (ii) X is exported from A to h; and (iii) X is exported
from h to A.

In the subsequent analysis we shall distinguish between these three con..gu-
rations.

2.1 Case 1: Horizontal FDI

If trade costs in X are su€ciently high, no trade in intermediates will take place
and the investment in h is purely horizontal in nature. In this scenario, entry inh
will not asect pro..ts in market A. Thus §AN j 1A = 1AM 1A, 1M iigiFn,
where subscripts refer to a speci..c location (so that :ﬁ;h denotes operating
pro..ts generated from sales in country h when the ..rm has set up an a¢liate
in country h). Condition (3) may then be written as:
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where the ..rst subscript of quantities refers to the location where the good is
produced and the second subscript refers to the location where the good is sold.

Assuming that A still supplies country g with the ..nal good and that the
dicerence in labor costs between locations is su€ciently small for us to treat
them as marginal, this condition will be satis..ed if:

2Qn(WaA=(QAh i Wh) > Fp (6)
l.e., if the increase in variable pro..ts from producing locally outweighs the ..xed
cost associated with setting up an ac¢liate (cf. Horstmann & Markusen 1992,
Brainard 1993). The lower the labor cost in h compared to A, the higher the
trade costs associated with the ..nal good, the lower the ..xed cost associated
with setting up an acliate in h, and the larger the market for ..nal goods in
location h, the more likely it is that condition (5) will be satis..ed.

The ..rm may however decide to supply location g from the a€liate in h.
The ..rm will have incentive to do so if trade costs associated with the ..nal good
is lower between h and g than between A and g. If that it is the case, there will
be an additional advantage from setting up an a¢liate in location h. Hence,
condition (61 is succient, but not necessary, for (5) to hold.

However, that overall pro..ts increase as the ..rm starts production in h
is not a succient condition for entry with a foreign acliate, as entry in the
other potential location may be a more pro..table alternative. Three alternative
scenarios illustrate the relevant cases:

I {xagWa < Wy < Wa=(xAg; I.&., if entry takes place in g, no trade will
take place between A and g:



il Wa > Wg=,xag; I.&., if entry takes place in g, then X will be exported
from g to A:

il Wy > Wa=(xag; i.6., if entry takes place in g then X will be exported
from A tog.

2.1.1 Production in other potential host country is also horizontal

If the wage dicerence between A and the other potential host country is su¢-
ciently small, the ..rm will not consider trading X between these two locations.
Condition (4) then reduces to:

(Ph(Qhn) i 2Wh) Qnn i (Pg(Qgg) i 2Wg) Qg + 15" i 40
> Fhi Fg (7)

Assuming that condition (5) holds, i.e. entry in h is pro..table, and the
parent ..rm supplies the market where there is no local production, a su¢cient
condition for this inequality to be satis..ed is that wy . Wa=¢{gag, i.€., that
marginal costs in location g is at least as high as the trade-cost inclusive marginal
cost of producing the ..nal good in A. If the new a¢liate supplies the other
foreign market, a su@cient condition for the inequality to hold is that 2Q4(wy i
Wh=, ong) . Fn i Fyg. Hence, the higher the labor costs in location g compared
to h, the lower the trade costs associated with exports of the ..nal good to
location g, and the larger the digerence in ..xed costs between location g and h,
the more likely it is that the ..rm will ..nd it pro..table to set up an a¢liate in
h rather thanin g.

2.1.2 The other potential host country exports X to A

If the con..guration of wage costs satis..es the condition in (ii), then condition
(4) can be stated as:

SDA(QAA) i 2Wa) QAA+11'|ﬁ;h + g ®
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where the superscript v indicates that production is vertically fragmented so
that the intermediate input is imported from a foreign acliate. For simplicity,
we shall assume that trade costs in the ..nal good is succiently similar across
locations so that if (ii) holds, then wa=¢oan = Wg=¢ognh holds as well. This
implies that the ..rm will supply location h from g rather than A if it chooses to
set up an acliate in g. Assuming that Wa=;oan > Wh=¢ogh, 12" i 149 >0
if

2Qh(Wg:6Qgh i Wh)+2Qg(Wg i Wh:éQgh) ©)]
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Compared to case i, the only modi..cation is that local demand in A and
the labor cost in A azects the likelihood that the ..rm will .nd it pro..table to
establish production in h negatively.

2.1.3 The other potential host country imports X from A

If the con..guration of wage costs satis..es condition (iii) and wa=¢oan <
Wg=¢ogh and Wa=¢oag < Wh=( ggn. SO that market h is supplied by the parent
..rm if the ..rm chooses to set up an ac¢liate in location g, then
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This condition will be satis..ed if
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Given that (5) holds, a su€cient condition for this condition to hold is that
&2—2’; - Wy + L—")Zi; i.e. the marginal cost of producing the ..nal good in g with
inputs imported from A is at least as high as the trade-cost inclusive marginal
cost of producing the ..nal good in A and supply it in g. The higher the trade
costs associated with trade in intermediate goods, the more likely it is that this

condition holds.

2.2 Case 2: Vertical FDI where foreign acliate exports
intermediates

If the con..guration of trade costs and wages are such that wh=¢xan < Wa,
setting up production in h means that the intermediate product X will be
exported from h to A. In this case, condition (3) can be written as:
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Compared to the case with horizontal FDI in h, there is now the additional
advantage with investing in h from the reduction in marginal cost of producing
..nal goods destined for the home market, A. The larger the wage dizerence
between A and h, the lower the trade costs associated with X and the larger

LIf Wa=¢ oan < Wh =, ggh, the second term on the left hand side of the inequality becomes
2Qg(Wg i Wa=({QAh)-



the quantity sold in the home market, A, the more likely it is that the condition
in (12) will hold.

Just as in the case with purely horizontal FDI, we have three alternative
con..gurations of trade costs and wages in A and the alternative host country, g.
The ac¢liate in g could be horizontal in nature, or it could be either exporting
or importing the intermediate product to A. The case where an a¢liate in
g would not trade in intermediates with A has already been analyzed above,
although with the roles of h and g reversed. Referring back to this case, we
may conclude that the level of local demand and labor costs in A may agect
the incentives for the ..rm to invest in h positively or negatively, depending on
whether intermediates would be exported from h or g. However, there are two
new cases to analyze: the case where an acliate in g would export X to A and
the case where it would import X from A.

2.2.1 The other potential host country exports X to A

In the case where the other potential host county would also export the inter-
mediate to A, condition (4) can be stated as:
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Assuming that Wa=¢ gan = Wg=¢agh and Wa=, gan > Wh=, ogn, this condition
will hold if
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Once again, the diserence in labor costs between location h and g is crucial
for whether this condition will hold or not
2.2.2 The other potential host country imports X from A

In the case where the other potential host county would import the intermediate
from A, condition (4) can be stated as
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A high labor cost in A now makes it advantageous to invest in h not only
because such an investment enables the ..rm to supply the intermediate good



required to supply the ..nal good in market A more cheaply, but also because
a high labor cost in A makes intermediate goods required to supply goods in
market g expensive. However, it should be noted that a necessary condition for
this outcome to be pro..table for the ..rm is that labor costs in h are lower than
ing (ie., Wah < Wh=¢(xanh <Wa <Wa=¢{xag < Wgy). The inequality above will
hold if:

w w 2w, w
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A suc€cient condition for the left hand side of this expression to be positive
is that {ogn . (xAag, i.6. that the trade cost associated with shipping the
intermediate product from A to an a€liate in g exceeds the trade cost associated
with shipping the ..nal product from h to g.

2.3 Case 3: Vertical FDI where foreign aCliate imports
intermediates

If wages and trade costs are such that wa=¢ x an < Wp then X will be exported
from A to h in the case of entry. Condition (3) can now be written as:
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It is evident from condition (17) that this outcome requires that trade costs
in intermediates are lower than trade costs in ..nal goods. As before, in order to
analyze whether the ..rm prefers to locate in h rather than in g, we need to take
into account that an ac¢liate in g can be horizontally or vertically integrated
with respect to the parent ..rm in A. The case where an a¢liate in g would not
be trading with the parent ..rm has already been analyzed above. Referring
back to that case, we may draw the conclusion that the ecect of the dicerence
in trade costs between ..nal and intermediate products depends on whether the
potential acliate will be horizontally or vertically integrated with the parent
. rm.

The case where an a¢liate in g would be exporting X to the parent ..rm
has also been analyzed above. This is the case where wages in g would have to
be lower than wages in h. The level of wages in A would in this case assert a
negative eaect on the pro..tability from investing in h, since high labor costs in
A would tend to make imports of X expensive in h and the cost savings from
exporting from g large. Hence, again the wage level in the home country has an
ambiguous ezect on the pro..tability from investing in a particular location.

There is the third case where a potential aCliate in g would be importing
X from A as well.



2.3.1 The other potential host country imports X from A

In the case where wa=¢xag < Wg, entry in g would lead to imports of X from
A to g. Assuming that A would serve the market without local presence, the
condition in (4) can be stated as:
H il K il
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Succient conditions for the left hand side of this inequality to be positive
are (xag < ¢(Qag and ¢ gan < ixahn, i.€., that trade costs in intermediates are
higher than trade costs in ..nal goods between the parent and g and that trade
costs in ..nal goods are higher than trade costs in intermediates between the
parent and h.

This analysis shows that the decision to invest in a particular location is
acected by a number of variables in a way that is not always unambiguous.
However, some variables acect this decision in a more clear-cut way. A high
level of local labor costs makes it less likely that the ..rm will ..nd it pro..table
to invest, whereas a high level of local demand will have the opposite excect. A
high level of labor costs in alternative locations will make it more pro..table to
invest. The level of demand in alternative locations may have dicerent ecects
depending on whether these markets are likely to be served from the acliate
under consideration or not. The level of labor costs and demand in the home
country also have ambiguous ecects, depending on the resulting structure of
production within the ..rm.

This exercise yields many possible outcomes with respect to how labor costs
and market size acect the ..rm’s decision of whether to invest in a particular host
country. However, one way to obtain more straightforward results is to focus on
the case where trade costs in ..nal goods are su@ciently high for marginal costs of
supplying the product locally to be lower than the trade-inclusive marginal cost
of supplying the market with exports (i.e., we assume that w; < wx=( gjk, 8J;K).
We have nine dicerent possibilities with respect to intra-..rm trade patterns
when we take into account that there are alternative locations for an a¢liate.
Table 1 shows the expected erect of labor costs and market size in these nine
dicerent cases:

In this table, location h is the one under consideration, whereas location
g is the alternative location. The ..rst column states the dicerent alternatives
with respect to intra-..rm trade patterns. H stands for horizontal FDI, i.e. the
case where there is no intra-.rm trade between the parent and the acCliate.
Vexp and V imp stand for vertical FDI where the aCliate exports and imports
intermediates, respectively.



Table 1: Predictions on the assumption that wj < wi=¢ojk, 8j; K
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The table shows that we would always expect that the level of local labor
costs and market size in alternative locations acect the decision to set up an
acCliate in a particular host country in a negative direction. We would also
expect that the level of local demand and labor costs in alternative locations
acect this decision positively. With respect to market size and labor costs in
the home country, the expected ecect depends on the resulting intra-..rm trade
pattern. If the acliate would be of the vertical type with exports of intermedi-
ates to the parent, we would expect both the level of labor costs and market size
in the home country to assert a positive ecect on the likelihood that the ..rm
decides to invest. The same ecect is expected for labor costs in the case there
the ac¢liate would be horizontal, unless an a¢liate in an alternative location
would be exporting intermediates. If the a¢liate would be of the vertical type
with imports of intermediates from the parent, the ecect is likely to be negative
instead.

Given that the ..rm has decided to invest in a location, the eaect on em-
ployment of changes in labor costs and demand are more straightforward (see
Braconier & Ekholm 2000). If an increase in labor costs in one location leads to
a relocation of production to another location, there will be a substitutionary
relationship in terms of labor costs. However, if there is no relocation, but only
an increase in production costs, which in turn decreases the demand or supply
of intermediate products, there will be a complementarity relationship instead.

10



3 Data

In order to analyze the determinants of the decision to establish foreign a¢I-
iates empirically, we use ..rm-level data on Swedish multinationals within the
manufacturing sector. These data have been collected by the 1Ul since the early
1970’s about every fourth year. In our sample, we have data for six years: 1970,
1974, 1978, 1986, 1990, 1994, 1998.2

Over the time period that we consider, the full sample of Swedish multina-
tionals cover some 700 observation at the ..rm level and some 3000 observations
at the acCliate level. Only producing ac¢liates are included in the database.
Moreover, we have eliminated all ..rms that appear only once in the time se-
ries.® For each MNE, we add the number of acliate employees in a particular
host country so that we only have one observation per ..rm-country pair. This
amounts to collapsing the MNE’s a€liates in each country to one single obser-
vation, so that each MNE has zero or one a¢liate in each country. Having done
this, we are left with an unbalanced panel including 205 MNEs with activities
in 48 host countries. Altogether, we have a sample of about 30 000 observations
on ..rm-country pairs, of which about 2500 contain aCliate activity. Restricting
the sample to observations related to European host countries, we have around
12 000 observations on ..rm-country pairs, of which about 1700 contain a¢ liate
activity.

We divide the host countries into four dicerent groups: high-income Europe,
low-income Europe, high-income non-Europe and low-income non-Europe.* This
grouping is made on the basis of two important factors from the theoretical sec-
tion. Firstly, we group the Western European countries together, as trade costs
between these countries are relatively low, which makes the scope for vertical
integration of the ..rm large. Secondly, we want to make a crude separation
of countries according to relative factor endowments which are likely to amect
relative production costs and inter-country specialization. The size of the four
dicerent samples and the number of a¢liate observations are presented in Table
2.

Before we enter into the speci..cation of the econometric analysis, we shall
present some descriptive evidence based on these data. Figure 1 shows the
distribution of a¢liate employment among the four dicerent types of locations.
It shows that the relative importance of high-income Europe as a location for
acCliate activities has decreased over time, although the main part of the ac liate
employment can still be found in this region. This decreased relative importance
is primarily mirrored in an increased relative importance for high-income non-
Europe, which mainly consists of the US. Low-income Europe’s share of a¢ liate
employment has been fairly stable over time, although there is a small increase
during the 1990’s which can be attributed to increased activities in Central and
Eastern Europe. Finally, the group low-income non-Europe has become less

2 A description of these data can be found in Ekholm and Hesselman (2000).

3 0n account of missing information about some of the variables included in the econometric
analysis, we still have several ..rms which appear only once in the estimations.

4See Appendix for the exact grouping of countries.
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important as locations for a€liate activities over time. However, it should be
noted that this trend hides the fact that there has been a signi..cant increased
importance of Asia compared to Latin America within this group of countries.
Overall, ..gure 1 shows that the relative importance of high-income vs. low-wage
countries as host countries of Swedish MNEs has not changed much over time,
although there has been a shift within these two country groups; from Europe
to the US within the group of high-income countries and from Latin America
and Southern Europe to Asia and Central and Eastern Europe within iin the
group of low-income countries.

Figure 2 shows the development of labor costs in the four dicerent types of
locations in relation to the labor costs in Sweden. More precisely, the curves
in ..gure 2 show the ratio between average labor costs in foreign a¢liates and
average labor costs in Swedish parents based on our panel sample of MNEs.
According to this ..gure, average labor costs have risen faster in a¢liates in high-
income Europe than in the Swedish parents. This development seems to mirror
the overall real depreciation of the Swedish krona that has occurred during the
same time period. The same can be said about the curve showing relative labor
costs in high-income non-Europe. The temporary increase in the mid 1980’s is
well explained by the real appreciation of the US dollar at the time. The curve
showing the relative labor costs in low-income Europe exhibits an increase up
until 1990 and a decrease during the 1990’s. Behind this development lies the
fact that acCliate activities in Central and Eastern Europe appear in our sample
from 1994 and onwards, and labor costs in these countries are substantially
lower than in the other low-income European countries.

4 Empirical Speci..cation

There are three important points to make with respect to the theoretical analy-
sis of determinants of the location of a€liate activities. First, as has been shown
previously (e.g. Brainard & Riker 1997b, Braconier & Ekholm 2000), for a given
con..guration of the ..rm in terms of foreign a¢ liates, the relationship between
labor costs in one location and labor demand in an other location can be either
substitutionary or complementary. Moreover, the ecects of variables such as
labor costs and demand on the entry decision may very well dicer from the
marginal ezsects when the MNE has activities in given locations. Thus, it is
important to study the determinants of the decision to invest in a particular
location as well as the emect of changes in labor costs on employment in the
locations in which the ..rm is established. Finally, the theoretical analysis sug-
gested that when a MNE decides whether to set up an acliate in a particular
location, its decision is not only acected by conditions in the MNEs current
production plants but also on local demand, wage costs and trade costs in other
potential locations.

In the empirical speci..cation of the model we shall distinguish between the
selection process and the ecect on employment within existing a¢liates. We
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specify the selection model as:
¢
P (Aijt = 1) f let1 let1W|Jt1W:Yj”tnijot1 Dﬁtv DlT?Xijt (20)

where Ajj: denotes whether MNE i has an aC¢liate in j at time t. The w’s stand
for labor costs in the host country (w°); the home country, Sweden, (w®); in the
dicerent types of locations where the ..rm has activities (W', I 2 (1;:::;4), where
1 represents high-income Europe, 2 represents low-income Europe, 3 represents
high-income non-Europe and 4 represents low-income non-Europe; and in the
lowest-cost location where the ..rm does not have activities (W™"). The D’s
represent demand in the host country (D°); in Sweden (DS); and in the largest
market where the MNE does not have activities (D ™).

In order to reduce potential problems of endogeneity, labor costs in Sweden,
wS, are measured by industry-distributed average labor costs in Swedish man-
ufacturing.®> ldeally, we would like to have exogenous wage cost data for all the
other countries too, but ..nding such data is di¢cult. The variables wl §j w*
are therefore instead calculated in the following way: First we construct a wage
rate for each location in the sample by taking the average over all acliates of
all the ..rms in the sample that are located in that particular host country.
Then we compute a ..rm-speci..c exogenous wage rate by excluding the MNEs
own acCliate wages in that particular host country. Based on this wage, we con-
struct employment-based averages for each of the MNEs acliates distinguishing
between the four dicerent types of locations.®

The variable D° is a measure of local demand and here we follow Brainard
and Riker (1997b) in proxying this with aggregate consumption of a¢liate j’s
host country.” D™& intends to measure the maximum (local) demand in al-
ternative locations within the same country group as the host country, where
the MNE do not have activities. Consequently, D™2* represents the alternative
location to the host country. The variable DS is Swedish consumption in the
industry in which a¢liate j operates.® This variable is included as a proxy for
intra-..rm export demand on the grounds that it may capture the demand for
exports to the home country.

Finally, the variable y© is a proxy for overall labor productivity in host coun-
try j (measured as the country’s GDP per capita relative to the Swedish one).®
This variable is included in order to avoid potential problem stemming from the
fact that labor may be heterogenous rather than homogenous, as assumed in our
model. If labor is heterogenous between locations (e.g. in terms of skill), labor
productivity may dicer across locations and wages may partially retect produc-
tivity dicerences instead of pure cost dicerences. By including y°, we attempt

5Wage data have been collected from Industristatistiken (Statistics Sweden) while infor-
mation about payroll taxes have been supplied li_»bthe Swedish Employer’s Confederation.

6 That is, we de..ne the variables as WI'Jt k2I_LI!.Ik;tW'Jkt where | = HE;LE;HNE

and LNE: w;jke is measured as an average over all other Swedlsh ac liates in the sample that
are located in country k.

7Data have been collected from World Development Indicator (World Bank, 1998).

8 Data are collected from the STAN database (OECD, 1998).

9The data have been collected from Penn World Tables 5.6.
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to control for dicerences in overall labor prodyctlwty between locations.

We expect that the host country wage w® will negatively acect the proba-
bility that an MNE will produce in |than‘¢ location, while we expect local demand

D° and home country demand DS to be positive. We expect the eaect

of the size of demand in the largest alternative market, to be negative since
it should decrease the probability of setting up production in a particular lo-
cation j. The wages in locations in which the ..rm already has activities may
azect the likelihood of operating an aCliate in j in either way, depending on
whether a¢ liate employment in j will substitute or complement employment in
the other locations. Labor costs in alternative locations in which the MNE is
not producing should axect the likelihood that the MNE will operate in loca-
tion j positively, as entry in one location is likely to be a substitute for entry in
another location.

Determinants of the level of employment in existing a€ liates are modeled in
the following way:

R 4o 4 — s
InLjje = ®@++;+° . + 0Inwijt+ Inwut+
I=1
- 0o, — T s - 0 L m
sINwije + InDjje + 7INDije+ gInYije+"ije (21

The dizerence regarding the independent variables compared to 20 is that w™"
and D™ in other potential locations are now omitted.’® Furthermore, all co-
eCcients may now be interpreted as elasticities. In particular, , j , may be
interpreted as cross-wage elasticities. We basically have the same expectations
on the sign of coedcients for host wages, host demand and Swedish demand,
whereas the coe€cients for the other wage variables may or may not have the
same signs as in the logit analysis. As is well known, when estimating a re-
gression in a selection model, the estimates may be biased. In order to gauge
this potential source of bias, we also use the Heckman two-stage procedure to
estimate marginal ecects.

5 Results

We run separate regressions for high-income and low-income Europe and use
two dizerent estimation methods: ..xed ezect estimation with logit estimation
of the selection model and the Heckman method for taking selection bias into
account. Table 3 shows the results of the ..xed-ecect estimations for aCliates
in high-income Europe. In the ..rst column, wage costs in Sweden is the only
non-host wage included in the regressions, whereas we include wage costs in
high- and low-income Europe in columns 2 and 3 respectively. The top of Table
3 gives the results from estimating equation (20), while the bottom gives the

10We did try to include w™n and D™ in the least-square estimates as well, but in almost
all regressions these variables did not have a statisitically signi..cant ecect.
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results for estimating the labor demand function (21). We start by analyzing
the determinants of whether MNEs carry out a¢liate production in a particular
country or not. In the logit estimations, we include corporation-speci..c ..xed-
eaects, so that unobserved ..xed ezects at the level of the MNE are controlled
for. Furthermore, time dummies are included in all speci..cations.!!

From the top of Table 3 we see that the evect of the local labor cost is
negative, as expected, and highly signi..cant. Thus, the level of local labor costs
has a signi..cant negative ecect on the likelihood that a MNE will produce in
the country. Labor costs in Sweden, however, do not appear to have an impact.
The level of local demand, as measured by host-country GDP, has a positive and
signi..cant ecect. Consequently, a large local market increases the probability for
Swedish MNEs to be active in that market, which con..rms the market size eaect
in determining FDI even in the relatively well-integrated group of high-income
European countries. The level of industry consumption in Sweden, however, has
no statistically signi..cant emect. This means that we ..nd strong evidence that
local cost and demand conditions matter, but no evidence that costs or demand
in the home country, Sweden, matter.

The labor cost index for locations in high-income Europe where the MNE
is already established has no statistically signifant emect, wheareas the esti-
mated coeCcient for the corresponding index for low-income Europe is positive
and signi..cant at the 10 percent level. This would suggest that there is some
evidence of substitution between the MNEs high- and low-wage locations in Eu-
rope. However, it is important to note that this result is based on only a subset
of the full sample of ..rms, since only a smaller part of the Swedish MNEs have
aCliates on both high- and low-income countries.'?

The estimated coe¢cient of the variable capturing the level of labor costs
in the potential new locations, w™" is negative in the estimations, which is
contrary to our priors. Interestingly, the negative estimate depends crucially
on the inclusion of ..rm-speci..c ..xed eaects in the empirical model. Without a
..xed-exect speci..cation, the estimate is positive and highly signi..cant. A posi-
tive coeCcient implies that the existence of (relative) low-wage locations within
high-income Europe where the MNE is not active decreases the probability of
..nding an a¢liate in the host country. The estimated coe®cient for D™M&
is negative and highly signi..cant in the two ..rst estimations, which indicates
that the existence of potential new locations with large markets in high-income
Europe will decrease the likelihood of observing a¢liate production in a host
country. Finally, estimated coe@cient of the control variable for dicerences in
labor productivity, real GDP per capita, is postive and signi..cant.

Turning to the exects on employment of changes in labor costs, as measured
by the estimated wage elasticities in the bottom half of Table 3, we once again

H\We also tested for homogeneity in nominal prices and nominal demand, but found no
evidence of non-homogeniety.

12\We did not ..nd any signi..cant coe¢ cients for wages in high-income non-Europe or low-
income non-Europe. Including these variables would reduce the ..rm sample even further
and make it biased towards highly internationalized ..rms, which is why those results are not
reported.
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..nd a negative coe€cients for local labor costs. Hence, the estimated own-wage
elasticity is negative, as it should be. Again, there is no evidence that either
wage costs or industry consumption in Sweden acects the level of employment
in foreign acliates. Moreoever, the estimated cross-wage elasticities with re-
spect to wage costs in other European host countries are insigni..cant. In these
estimations, the estimated coerecient of the control variable for productivity is
insigni..cant.t?

Table 4 shows the results from the Heckman estimations. In general, there is
a trade oa between the selection bias introduced in the second step OLS in Table
3 and the Heckman estimation’s inability to accommodate ..xed ecects. In the
Heckman estimations presented, standard errors have been adjusted according
to the assumption of clustering along ..rm-identity. As in Table 3, the top half
presents the results from estimations of the selection model, whereas the bottom
half presents results from estimations of labor demand equations.

One feature of the results from the Heckman estimations that is immediately
apparent is that it is the selection model that explains most of the variation. In
the selection model, most of the estimated coeCcients are signi..cant, whereas
basically none of the coeCcients of the variables of interest are signi..cant in
the labor demand equation. One major dicerence between the results of the
Heckman estimations and the results from the ..xed-ezect logit estimation is that
the estimated coe¢cent of w™in is now positive and signi..cant. Furthermore,
the wage cost and demand variable relating to Sweden now yield signi..cant
estimates. The level of wage costs in Sweden is estimated to have a positive
eaect on the probability that a MNE operates in a host country, which suggests
a substitutionary relationship on the cost side. In one of the estimations the
estimated coe¢cient for Swedish industry consumption is signi..cantly negative,
suggesting that a high level of home country consumption in the industry in
which the MNE operates reduces the probability that the MNE produces in a
host country. This could be evidence of a kind of substitutionary relationship
on the demand side, but, as can be seen from Table 4, the estimated erect is in
any case very small.

Altogether, the results suggest that activities in existing foreign a¢liates
within the group of high-income European countries are neither substitutes for
nor complements to each other. Both the likelihood of observing acliate activity
and the level of employment seem unazected by the level of labor costs in other
locations. We ..nd some weak evidence of a substitutionary relationship between
employment in a¢liates in high- and low-income Europe. However, this ezect
is not signi..cant in the Heckman estimations adjusting for selectivity bias. The
three variables that consistently yield signi..cant estimates are local wage costs,
local demand and the level of demand in potentional unserved locations.

In Table 5 and 6 we present results for the group of low-income European
countries. As this group of countries is much smaller than the former group, the
number of observations is smaller. This means that in some instances we have

13 Neither wmin nor DMX had any signi..cant impact on employment and have therefore
been excluded from the regressions shown in Table 3.
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a fairly low number of degrees of freedom. An additional problem with these
estimations is that the sample of countries in which we ..nd a€liate produc-
tion completely changes between 1990 and 1994, since the Eastern and Central
European countries do not appear as host countries before 1994,

Table 5 presents the results from the ..xed ecect logit and OLS estimations.
The results from the logit estimations are similar to those found for high-income
Europe, with the exception that we now do not ..nd a signi..cant ecect of the
level of demand in potential unserved locations. We ..nd highly signi..cant ecects
from local wage costs and local demand.

The bottom part of Table 5 presents the results from estimations of the labor
demand equations. Again, we ..nd signi..cant estimates for local wage costs and
local demand, with a negative own-wage elasticity and a positive elasticity with
respect to host country GDP. The results based on the ..xed-ezect formulation
of the model thus suggest that it is the local factors that matter for whether
we .nd ac€liates in low-income Europe and for the level of operation in these
acCliates. However, wage costs or market size in other locations, including the
home country, do not appear to have any ezects.

Table 6 presents the results from the Heckman estimations. In the estima-
tions of the selection model we ..nd the expected exects from wage costs and
market size in the alternative unserved locations. Higher wage costs in alterna-
tive locations increases the likelihood of observing ac liate activities in a host
country, whereas a larger market size reduces this likelihood. The level of wage
costs in Sweden yields a positive estimate signi..cant at the 10 percent level in
two of the estimations, giving some support for a substitutionary relationship
between aCliate activities in low-income Europe and parent activities in Swe-
den. A result in these estimations that appear somewhat peculiar, however,
is a negative ezect on the likelihood of observing a¢liate activities from host
country GDP. This could be due to the change in the country sample over time.

As in the case with high-income European countries, the estimated elastic-
ities in the labor demand equations based on the Heckman method are mostly
insigni..cant. The level of local demand now has a positive estimate, suggesting
that the level of operations are positively related to the host country’s market
size. In two of the estimations, the level of industry consumption in Sweden has
a signi..cantly negative exect, suggesting that an increase in home country de-
mand would reduce employment in the foreign a¢liates located in low-income
Europe. Again, this may be evidence of a subsitutionary relationship on the
demand side. Finally, when estimating a labor demand function for the sam-
ple of ..rms that have a€liates in not only high- and low-income Europe, but
in low-income non-Europe as well, we ..nd positive cross-wage elasticities with
resepect to locations in both low-income Europe and low-income non-Europe.

Table 7 presents results for high-income Europe based on unit labor cost
data instead of wage cost data. Because unit labor cost data are not available
for most of our low-income European countries, we only present results for the
high-income European countries. Moreover, we have not included unit labor
costs in Sweden, since we would have very little variation in such a variable
and wage costs in Sweden have turned out to yield insigni..cant estimates in all
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previous estimations.

Starting with the results for the selection model, the estimated coe¢cients
have the expected signs and are mostly signi..cant. Higher local unit labor costs
reduce the likelihood of observing a¢liate activity, whereas higher local demand
increased this likelihood. A high level of unit labor costs in alternative unserved
locations increase the likelihood of observing a€ liate activities, whereas a large
domestic market in such locations reduce this likelhood. The estimated coeC-
cients on unit labor costs in locations in which the MNE is already active are
negative, but insigni..cant.

Turning to the results for the labor demand equation, we ..nd that the local
market size is the only variable that yield signicant estimates of the elasticities.
The estimated own-wage elasticity is negative, but insigni..cant. The cross-
wage elasticities are estimated to be positive, but the estimates have very low
precision.

6 Concluding Remarks

In this paper, we have studied how relative labor costs and market size acect the
MNE’s decision to operate in foreign locations. Using a dataset covering Swedish
multinational enterprises in the manufacturing sector 1970-1998, we ..nd that
the probability of observing ac¢liates in a host country is infuenced by local
wage costs and the local market size. We also ..nd some evidence that labor
costs and market size in similar, but unserved, locations matter. In general,
we do not ..nd evidence of either strong substitution or complementarity with
existing acliates in the same group, although in some subsamples of MNEs,
there seem to be substitutionary ecects.

References

[1] Blomstrém, M., G. Fors and R. E. Lipsey (1997), ”Foreign Direct Invest-
ment and Employment: Home Country Experience in the United States
and Sweden”, Economic Journal, 107, 1787-1797.

[2] Braconier, H. and K. Ekholm (2000), ”Swedish Multinationals and Com-
petition from High- and Low-Wage Locations”, Review of International
Economics, 8.

[3] Brainard, L. (1993), “An empirical assessment of the proximity-
concentration tradeoa between multinational sales and trade”, NBER WP
4583.

[4] Brainard, S.L. and D. Riker (1997a), ”Are U.S. Multinationals Exporting
U.S. Jobs?”, NBER Working Paper No. 5958

[5] Brainard, S.L.and D. Riker (1997b), ”U.S. Multinationals and Competition
from Low Wage Countries”, NBER Working Paper No.

18



[6]

[7]

[8]

9]

(10]

(11]

(12]

Braunerhjelm, P. and K. Ekholm (eds.) (1998) The Geography of Multina-
tional Firms, Boston: Kluwer Academic Publishers.

Bruno, G. and A. Falzoni (1999), "Multinational Corporations, Wages and
Employment: Do Adjustment Costs Matter?”, CSLA-QEH Development
Studies Working Paper No. 130.

Ekholm, K. and M. Hesselman (2000), ”The Foreign Operations of Swedish
Manufacturing Firms: Evidence from a Survey of Swedish Multinationals
19987, 1UIl Working Paper No. 540.

Hatzius, J. (2000), ”Foreign Direct Investment and Factor Demand Elas-
ticities”, European Economic Review, 44, 117-143.

Horstmann, I. and J. Markusen (1992), "Endogenous market structure in
international trade”, Journal of International Economics 9, 169-189.

Slaughter, M. J. (1995), ”Multinational Corporations, Outsourcing, and
American Wage Divergence”, NBER Working Paper No. 5253.

Slaughter, M. J., ”Production Transfer within Multinational Enterprises
and American Wages”, Journal of International Economics, 50, 449-472.

19



Figure 1. Swedish MNEs Share of Total Affiliate Employment in different locations.
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Figure 2. Relative Wages in different L ocations within Swedish MNEs.

1,4
1,2 &
1
0,8 —@— High-income Europe
—&— Low-income Europe
- - @ - - High-income non-Europe
-- 4 - - Low-income non-Europe
0,6
0,4
0,2
0 T T T T T T T

1970 1974 1978 1982 1986 1990 1994 1998



Table 2. Number of Total Observations and Affiliates across Country Groups and Years.

High-income Low-income High-income non | Low-income non

Y ear Europe Europe Europe Europe

Obs. Aff. Share | Obs. Aff. Share | Obs. Aff. Share | Obs. Aff. Share
1970 | 1044 | 194| 0.19| 870 21| 0.02| 435 30| 0.07| 1827 70| 0.04
1974 | 1188 | 221| 0.19| 990 22| 002| 495 43| 0.09| 2079 63| 0.03
1978 | 1092| 226| 0.21| 910 26| 0.03| 455 54| 0.12] 1911 81| 0.04
1986 | 1044 | 213| 0.20| 870 26| 0.03| 435 68| 0.16| 1827 71| 0.04
1990 | 1116 234| 0.21| 930 28| 0.03| 465 69| 0.15| 1953 68| 0.03
1994 | 1236| 220| 0.18| 1030 47| 0.05| 515 66| 0.13| 2163 58| 0.03
1998 792| 152| 0.19| 660 37| 0.06| 330 40| 0.12| 1386 47| 0.03




Table 3. Resultsfor High-income Europe. Logit and fixed-effectsestimations

Dep var: P(A) Logit (FE) Logit (FE) Logit (FE)
I -4.84%* -4.39%** -3.81%**
(-16.7) (-13.3) (-7.27)
Inw®> 0.04 -0.001 -0.19
(0.17) (-0.003) (-0.46)
InD° 0.49%** 0.53%** 0.63%**
(12.6) (11.5) (7.74)
InDS 0.04 -0.01 -0.09
(0.45) (-0.10) (-0.34)
InwHE - -0.69 -1.49
(-1.47) (-1.53)
InwtE - - 0.58*
_ (1.68)
[nwMn -0.79* -0.80* -0.27
(1.83) (1.64) (-0.39)
InD™Ma -0.36%** -0.46*** 0.02
(-4.28) (-4.82) (0.91)
Iny° 3.02%** 2.48%** 1.34%**
(14.6) (10.5) (3.43)
Log likelihood -1853 -1375 -467
Observations 5059 3408 1066
T-bar 28.4 325 28.1
|
Dep var InL FE FE FE
Inw” -0.36* -0.44** -0.37
(-1.86) (-2.02) (-1.25)
Inw®> 0.06 0.10 -0.17
(0.41) (0.55) (-0.70)
InD° 0.26*** 0.27x** 0.40%**
(9.14) (9.07) (9.53)
InDS -0.06 -0.05 -0.27*
(-1.06) (-0.72) (-1.67)
InwHE - -0.27 0.13
(-0.85) (0.22)
InwtE - - 0.20
(0.94)
Iny° -0.10 -0.13 -0.25
(-0.76) (-0.93) (-1.20)
R (Within) 0.10 0.10 0.16
Observations 1454 1214 639
T-bar 8.2 11.6 16.8

Note: Figures within parentheses are t-statistics and asterisks denote level of significance: * (10%), ** (5%) and ***

(1%).




Table 4. Results for High-income Europe. Heckman estimations

Dep var: P(A) Selection model Selection model
_1.86*** _1.54***
Inw? (-8.69) (-7.65)
Inw® 0.23* 0.46**
(1.75) (2.45)
InD° 0.25%** 0.24***
(7.33) (6.26)
InD® -0.07** -0.06
_ (-2.23) (-1.35)
[nw™" 1.52%** 2.33***
(3.73) (4.75)
[nDM& -0.55*** -0.60***
(-11.2) (-7.22)
Iny® 1.12%%* 0.94%**
(7.05) (5.61)
Dep var InL Labor demand equation Labor demand equation
0.41 -0.09
Inw? (1.40) (-0.25)
Inw® 0.23 0.05
(0.82) (0.12)
InD° 0.03 0.24***
(0.46) (2.70)
InD® 0.06 -0.10
(0.70) (-0.92)
Inw/E 0.40 0.36
(0.98) (0.54)
Inw-E - 0.16
(0.50)
lambda -0.87*** -0.36
(3.60) (-1.59)
Log likelihood -4197 -2221
Observations:
total 5291 4716
uncensored 1192 617

Note: Figures within parentheses are t-statistics and asterisks denote level of significance: * (10%), ** (5%) and ***

(1%). Standard errors have been adjusted for clustering on the firm’ sidentity.




Table 5. Results for Low-income Europe. L ogit and fixed-effects estimations

Dep var: P(A) Logit (FE) Logit (FE) Logit (FE)
I -2.5gx** -2 5Ax** -1.33**
(-6.91) (-5.83) (-2.25)
InwS 0.51 0.68 0.39
(0.68) (1.80) (0.29)
InD° 1.50%** 1.85%** 0.77%**
(8.72) (8.44) (2.89)
InDS 0.27 0.30 0.49
(0.84) (0.84) (0.70)
InwHE - -0.73 -6.18
(-0.45) (-1.55)
InwtE - - -0.14
_ (-0.24)
[nw™n -0.54 -0.35 0.13
(-1.21) (-0.71) (0.19)
|nD™M&* -0.27 -0.09 0.53
(0.56) (-0.17) (0.50)
Iny° 2.12%** 2.30%** 1.27**
(5.50) (5.03) (2.01)
Log likelihood -216 -156 -73
Observations 636 548 172
T-bar 10.7 11.4 11.5
- ———— |
Dep var InL FE FE FE
Inw® -0.68** -0.63* -0.39
(-2.11) (-1.92) (-0.89)
InwS 0.27 0.32 -0.51
(0.62) (0.73) (-0.64)
InD° 0.33** 0.49%** 0.69***
(2.52) (3.49) (3.52)
InDS 0.12 0.11 -1.86
(0.44) (0.38) (-1.44)
InwHE - -0.59 0.56
(-0.53) (0.20)
InwtE - - 0.58
(1.36)
Iny? 0.70* 0.46 0.38
(1.80) (1.14) (0.69)
R (Within) 0.10 0.15 0.27
Observations 207 167 73
T-bar 3.2 35 4.9

Note: Figures within parentheses are t-statistics and asterisks denote level of significance: * (10%), ** (5%) and ***

(1%).




Table 6. Results for Lowincome Europe. Heckman estimations

Dep var: P(A) Selection model Selection model Selection mode
. -0.58*** -0.07 -0.003
(-3.26) (-0.32) (-0.01)
Inw®> 0.42%* 0.59* 0.14
(2.37) (1.94) (0.50)
InD° 0.10 -0.20%** -0.26***
(1.38) (-2.83) (-3.30)
InDS 0.03 0.01* 0.02
, (0.53) (0.08) (0.21)
[nw™n 1.27xx* 1.50% ** 1.31xx*
(5.15) (4.51) (4.33)
|nD™M& -0.61%** -1.03*** -1.23%**
(-3.76) (-4.43) (-5.22)
Iny? 0.29 0.02 -0.05
(1.44) (0.10) (-0.21)
Dep var InL Labor demand Labor demand Labor demand
eguation equation equation
I -0.22 -0.36 -0.59
(-0.62) (-1.06) (-1.22)
Inw®> -0.11 -0.69 0.73
(-0.22) (-1.44) (0.53)
InD° 0.12 0.55%* * 0.63***
(0.72) (3.62) (3.61)
InDS -0.17 -0.22%* -0.28**
(-1.07) (-2.01) (-3.00)
InwHE -0.63 -1.16 0.08
(-0.60) (-0.94) (0.06)
InwtE - 0.36 0.63*
(1.55) (1.87)
Inw-NE - - 0.40%
(1.76)
Iny® 0.74** 0.28 0.60**
(2.21) (0.78) (2.04)
lambda -0.92%x* -0.02 0.63
(4.02) (-0.09) (1.48)
Log likelihood -789 -356 -287
Observations:
total 2125 2031 2017
uncensored 167 73 59

Note: Figureswithin parentheses are t-statistics and asterisks denote level of significance: * (10%), ** (5%) and ***
(1%). Standard errors have been adjusted for clustering around the firm’ sidentity.




Table 7. Results for High-income Eur ope based on unit labor cost data. L ogit and fixed-
effectsestimations

Dep var: P(A) Logit (FE) Logit (FE) Logit (FE)
-1.81*** -1.71%** -1.63***
Inw? -12.3) (-9.55) (-4.79)
InD° 0.93*** 1.00% ** 1.04***
(22.6) (19.8) (11.2)
Inw/E - -0.21 -0.94
(-0.92) (-1.32)
Inw-E - - -0.67
, (-1.03)
Inw™" 0.80** 0.71* 0.41
(2.13) (1.81) (0.63)
InD™ -0.31%** -0.39*** -0.08
(-3.42) (-3.87) (-0.44)
Log likelihood -1767 -1256 -424
Observations 4972 3266 1014
T-bar 28.9 323 26.7
- |
Dep var InL FE FE FE
Inw’ -0.16 -0.16 -0.29
(-1.54) (-1.29) (-1.61)
InD° 0.26*** 0.28*** 0.39***
(9.41) (9.50) (9.23)
Inw/E - 0.06 0.06
(0.36) (0.14)
Inw-E : - 0.21
(0.63)
R (Within) 0.10 0.10 0.15
Observations 1369 1132 601
T-bar 8.0 11.2 15.8

Note: Figures within parentheses are t-statistics and asterisks denote level of significance: * (10%),
** (5%) and *** (1%).
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Country Groups

Europe <

Non Europe

Europe

Non Europe

/~BELGIUM
FRANCE
ITALY
NETHERLANDS
GERMANY
U.K.
DENMARK
FINLAND
AUSTRIA

\

SWITZERLAND
\.NORWAY

USA.
CANADA
JAPAN
AUSTRALIA
NEW ZEALAND

IRELAND

SPAIN

PORTUGAL
GREECE

TURKEY

POLAND

CZECH REPUBLIC
HUNGARY
ESTONIA

RUSSIA
ARGENTINA

BRAZIL
CHILE
COLOMBIA
PERU
URUGUAY
VENEZUELA
ECUADOR
MEXICO
SOUTH AFRICA
PAKISTAN
INDIA
THAILAND
MALAYSIA
SINGAPORE
PHILIPPINES
CHINA
HONG KONG
KOREA, REP.






