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The takeover and selection effects of foreign ownership in Germany:

an analysis using linked worker-firm data

by

Martyn Andrews, Lutz Bellmann, Thorsten Schank and Richard Upward

Abstract

We use a linked employer-employee data set from Germany to estimate the wage effect of foreign-
affiliates in (the former) East and West Germany. In addition, the wage effects of the large number of
West German affiliates which are located in East Germany are also considered. The implemented
techniques allow us to control both for worker- and plant-level unobserved components of earnings. We
find large selection effects both in terms of worker- and firm unobserved components of wages. The
selection effect is larger for East German plants. Once the selection effect is taken into account, the
genuine takeover effect is small and in some cases insignificantly different from zero. In contrast to the
selection effect, the takeover effect is slightly larger in West Germany, where it amounts to 2.7%.

JEL classification: F23, J31, C21
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Non-Technical Summary

On average, workers in foreign-owned firms are paid higher wages than workers in firms which are
domestically owned. This is a well-known fact, and appears to be true in developed and developing
countries across the world. Why is this? It might be that foreign-owned firms have some genuine
advantage over domestic firms which allows them to pay higher wages. |If this were the case, it might be
worth encouraging foreign firms to buy domestic firms and pass on those higher wages. We call this
explanation the “takeover effect”.

On the other hand, it is possible that the difference in wages is really just an illusion. Perhaps foreign
firms buy those domestic firms which already pay higher wages, for example by investing in sectors of the
economy which pay well. Or perhaps foreign-owned firms buy firms which already employ more
productive workers. We call this explanation the “selection effect”.

How can we distinguish between these two explanations? In this paper we measure the wage changes of
workers who move between firms, and we measure the wage changes which occur when firms change
from being domestically owned to being foreign-owned. We do this for a large sample of firms and
workers in Germany between 2000 and 2004. We find that most of the difference in wages is due to the
selection effect. In fact, in many cases we find that the true boost to wages (the takeover effect) is close
to zero.

Does this mean that governments should stop clamouring to attract foreign firms? Not necessarily. First,
foreign firms probably offer many other benefits to the host economy, even if these benefits are not in the
form of higher wages. Second, we find that even though the true wage effects are small, some of those
benefits may be retained by workers when they move on to other employers. Finally, it may be that the
true takeover effect can only be measured in the long run.



1 Introduction

There is now an extensive literature which suggests thdiaséf of foreign-owned firms outper-

form domestic firms and pay higher wages. However, as ofteadn@.g. Girma, Greenaway &

Wakelin 2001) much of this difference may be due to diffeemna other characteristics of firms
which are correlated with foreign ownership. For exampftljates of foreign-owned firms tend to

be larger and operate in sectors of the economy which areeinttg more productive. It is therefore

important to control for firm size and sectoral distributiwhen comparing the wages and productivity
of foreign and domestic firms. Since these characteriste®fien observable in plant- or firm-level

data, controlling for these differences is straightfomiver a regression framework.

A potentially more difficult problem is that foreign and dostie firms might differ in their unob-

servable characteristics. In particular, firms which akemainto foreign ownership might already
be outperforming firms which are not taken over. With repgateservations at the plant-level, it is
possible to remove the influence of any fixed difference betwfems which become foreign-owned
and those which remain domestic by using difference-ifedihces (DiD) or fixed effects (FE) tech-
nigues. However, it is difficult with plant-level data to ¢l for differences in the quality of the
workforce which may explain some of the apparent foreigmenship wage premium.

In this study we use a large linked employer-employee datéos&ermany for the years 2000 and
2004, and provide estimates of the wage effects of foreffiimtes in (the former) East and West
Germany. In addition, the wage effects of the large numbeiWest German affiliates which are
located in East Germany are also considered. The implechéatbniques allow us to control both
for worker- and plant-level unobserved components of egmi

In the light of the recent literature on policy evaluatione think of a change in ownership as a
“treatment” which potentially affects the wage paid to wenkin the plant. This allows us to partition
the wage gap between different types of plant in terms o&g&n” and “takeover”. Selection reflects
the fact that plants are not randomly selected into theiremglmip status. Takeover measures any
additional wage gain which a change in ownership statuslyiel

This framework is also helpful in investigating whether avgge gain from ownership status is inter-
nalised within the firm, or whether there are spillovers ® domestic economy. We can do this by
examining the wage changes of workers who move from foreigned to domestic plants, and by
examining the wage changes of plants which revert to domestitrol.

The use of data on workers and firms also allows us to invastighether there are any distributional
conseguences of ownership status. For example, foreigreadfirms may implement a steeper wage-
tenure profile, or they may change relative rewards to diffeskill groups.

We find evidence of large selection effects both in terms akenand firm unobserved components
of wages: plants which get taken over by foreign firms havédrigplant-level wages and higher



individual-level wages before they are taken over. Thecsiele effect is larger for plants in East
Germany. Once the selection effect is taken into accouatgémuine takeover effect is small and in
some cases insignificantly different from zero. The takee#fect is slightly larger in West Germany.

The paper is structured as follows. We summarise previdirn@gs of the wage effect in Section 2,
and we present a framework for measuring wage effects indde8twhich explores the different
empirical issues which may arise. Section 4 briefly dessrthe data we use, and our estimates are
presented in Section 5. Section 6 concludes.

2 Previous estimates

As noted, there is now a wide range of estimates of the wagadatrgs foreign affiliates. As always, it

is difficult to make direct comparisons across these stumeause of differences in methods, samples,
data and so on. Nevertheless, Appendix Table A.1 attempbsate together the relevant comparisons
for as many studies as possible.

As can be seen, the 18 studies have been carried out for satemeloped and developing countries.
They have been conducted either at the industry- or firmk-lamd more recently — as employer-
employee data have become available — at the individuakleWThe studies can also be broadly
classified according to the identification of the ownershage/ premium. The first group compares
wages (or wage growth) between foreign-owned and domégtmaned plants, which is typically
carried out by OLS. In this case, one can condition on hunaguitad and plant-characteristics avail-
able in the respective data-set, but not on unobservableacd{ the obtained ownership effect may
be confounded by a selection effect if foreign- and domelyiowned firms differ in unobserved
characteristics. To circumvent this problem, some studiestify the wage differential by comparing
the change in wages of plants which change ownership anchtoege in wages of plants which do
not. This is achieved by fixed-effects or difference-irfetiénce methods, by which unobserved time-
invariant differences between both plant-types are sweplyaObviously, this is only possible if the
data covers more than one period in time.

By analogy, if the analysis is based on a panel of linked eygolemployee data (LEED), one can
compare the wage growth of workers who experience a chanteiinemployer’'s ownership status
with the wage growth of workers whose employer’'s ownershgius does not switch. A reported
change in ownership status at the individual-level can ofamuwo reasons. First, the plant for which
an individual works changes its nationality. Second, thdividual moves to another plant with a
different ownership status. While Martins (2006) and Hegm@joholm & Tingvall (2004) use the
former (and explicitly rely on workers staying in the samaito identify the ownership differential,

the studies of Pesola (2006) and Balsvik (2006) are basedowement of workers. To the best of

Earle & Telegdy (2006) also uses LEED data, but in their daiekars cannot be tracked over time due to the omission
of workers’ identification codes.



our knowledge, no study derives (and contrasts) separaiteadss of the ownership wage differential
based on the two alternative sources of ownership variation

Some of these studies only investigate the effect of beogfioireign-owned (Martins (2006), Heyman
et al. (2004), Girma & Gorg (200#) or restrict the effects of going from domestic to foreigma
of going from foreign to domestic as being equal and oppd&itele & Telegdy (2006)). Conyon,
Girma, Thompson & Wright (2002) is the only study at the pliaxwtl which also considers the effect
of changing from foreign- to domestically owned, althougkit control group comprises firms of
both ownership types not changing their status. Balsvik§20ooks separately at both directions of
movement at the individual-level. In separate regressisims compares movers to non-multinationals
(MNE) and movers to MNE with stayers. The reference groupprisas in the first case stayers in
non-MNE and in the second case stayers in MNE. Pesola (2@@g)fes a regression model which
includes a foreign ownership dummy and its interaction wathure and which allows the impact of
previous experience to vary with the ownership of the previand the current employer (such that
there are four groups: domestic-domestic; domesticdoreoreign-domestic and foreign-foreign).

There is a common consent from all studies that foreign-ovimens pay higher wages. The premium
appears to be much larger in less developed countries (poeteel (raw) wage differential amounts to
65% for Ghana and ranges in Indonesia even between 67 and B0ies for developed countries
at least somewhere between 10 and 30%. We can also regard gtgized fact that the differential
reduces after including human capital variables of the exaland/or characteristics of the firm (of
which sectoral affiliation and firm size seem to be the mostbirtgmt). Nevertheless, if unobserved
factors are not taken into account, a positive foreign waierdntial remains. This is typically around
10% and the difference between developed and less-dedempetries is much less pronounced.
There is, of course, some variation between countries himittay at least partly reflect different sets
(or qualities) of control variables. However, studies vbhidso account for unobserved factors often
find no or only a very small wage premium.

It is often found that the foreign ownership wage differahtises with skill (Feenstra & Hanson
(1997) for Mexico, Earle & Telegdy (2006) for Hungary, Ligs& Sjoholm (2004) for Indonesia,
Velde & Morrissey (2001) for sub-Saharan countrieshccording to Gorg, Strobl & Walsh (2002),
one explanation for this is that firm specific training is mpreductive in foreign firms. Using data
for Ghana, the authors can provide evidence for their hygsighby distinguishing between whether
individuals work in domestic or foreign-owned firms, and tes they receive on-the-job training.
Relatedly, Pesola (2006) obtains that the positive wagscedf prior experience in foreign-owned
firms is driven by the effect on the earnings of highly edugate

In this paper we clarify the appropriate methodology foineating the wage effect of foreign own-
ership when one has access to linked employer-employee d&é&aprovide more comprehensive
evidence consistent with the idea that foreign-owned firegdett” high-wage plants and high-wage

%This is not supported, however, by the findings of Buckey & &mdck (1983) and Girma & Gorg (20@for the UK.



workers. We also present some evidence consistent wittd#eethat wage gains in foreign-owned
plants may “spill over” to workers’ subsequent jobs.

3 Measuring direct wage effects of MNEs

Let y;; be workeri's wage in periodt. There are only two waveg,= 1 (hamely 2000) and = 2
(2004). The sample for these models is all workers who arergbd twice. In each period, the identity
of a worker’s plant is given by = J(i,t). Note that the ownership status of work&r current plant
may change either because the worker moves from one planbtbex of different ownership status,
or because the plant itself changes status.

The simplest framework in which to consider the wage effe€mwvnership is a standard linear two-
way error components model:

Yit = 25,8+ 0Fj1 + M\ + 0; + 0, + e, t=1,2. (1)

The vector of observable characteristicsould be partitioned into those which vary across individua
workers, and those which vary across individual plants. vidrable F;; is unity if the worker’s plant
is foreign-owned and zero otherwisk, and \s are standard macro effects.

Following Abowd, Kramarz & Margolis (1999, andv; represent unobserved components of wages
which are time-invariant at the individual- and plant-levespectively. §; might be thought of as
“unobserved ability”, whiley»; might be related to the unobserved fixed productivity of aipalar
plant, if we think that more productive plants pay higher eggAs both might be correlated with
foreign ownership, we have a two-way fixed-effects model.

Defining the treatment and comparison groups

A natural interpretation of a foreign ownership takeovethat of a “treatment”. In other words, we
wish to estimate the effect on average workers’ wages in doot@ms int = 1 of becoming foreign-
owned int = 2. Similarly, we wish to estimate the effect on average wakesrages in foreign firms
int = 1 of becoming domestically-owned in= 2. Some models (such as a standard fixed-effects
model) suggest that these two effects should be equal arabid@pin which case we could pool the
two types of takeover. But we do not wish to impose this retstm because it is possible, for example,
that the wage benefits of foreign takeover are not reversathplants revert to domestic control. We
therefore consider these two cases separately.

Thus define the first treatment group to be those workers wdniehin domestic plants at= 1 and
which are in foreign-owned plants at= 2. The comparable control group are those workers which
remain in domestic plants at= 1 andt = 2. There are analogous treatment and control groups
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consisting of those workers in foreign-owned plants at 1. In what follows we consider only the
first comparison.

Controlling for differences in 6,

Keeping only those individuals who are in domestic plants-atl, if we difference Equation (1) we
can remove the individual-level fixed effects:

Ay; = Az;B+ 0Fj2 + A + (A¢; + Agy), (2)

whereAy; = yiz — i1, Az} = zjy — 27y, AFj; = Fjo, A = Ay — M1, A = Y04 — Yy(,—1) and
Ag; = g0 — ;1. For workers who do not change plariy); = 0. Now drop the observable covariates
and it is easy to see that the OLS estimatos of the “raw” difference-in-difference estimator,

0 = Ayt — Age, (3

where Agr is the change in average wages of workers who are in the teséitgroup (those that

become foreign-owned) amiiy¢ is the change in average wages in the control group. Equithalé

is the average wage of workers in foreign-owned plantsivela those in domestic-owned plants in
t = 2 net of the gap between the same workers #a 1, when they were all in domestically-owned
plants. In these modelsis identified by those workers whodg; changes. As noted, this occurs
either if a plant changes ownership status or if a worker mméwe plant of another status.

It has been suggested that foreign-owned firms might be nedeetive in recruitment (e.g. Dale-
Olsen 2003), and employ workers with higltgr so thatE(¢ | F = 1) > E(0 | F' = 0). We label
this aworker selection effeét As just shown, with panel data on individuals it is straightfard to
control for@; by differencing.

To actually obtain an estimate of the differentigt — 3 att = 1, an alternative formulation of the
differences-in-differences estimator is given by:

Yit = 2B+ 0Fj1 + YL + Ao + 9, + vit, t=1,2. 4)

Here the time-invariant dummy variable is equal to one if the worker is in the treatment group and
zero otherwise. When covariates are absent, this givesemiddl estimate of above, but has the
advantage thaf gives an estimate of the selection effect discussed above.

3with T' = 2, differencing and mean-deviating are identical methods.

“Equivalently, workers might have been more productiveaalyebefore they move to a foreign-owned plant.

SWhile workers observed once would not contribute to theftifieation of the parameters in (2), we could (addition-
ally) utilize these observations to estimate (1). Howeusing repeated cross-sections to obtain a differencéffierehce
estimate relies on stronger assumptions (Lee & Kang 2006).



A variant of this model is to fix covariates at theie= 1 values, because one might argue that some
observables might themselves respond to potential forigrership effects.

Controlling for differences in v,

OLS estimates of (2) will yield consistent estimatesiaf F;; ;); is uncorrelated withA;. How-
ever, although we have a rich set of covariates (partigukrthe plant level), and we can difference
out d;, it seems likely that foreign ownership is non-random wehpect to unobservable plant-level
determinants of wages. This is because foreign-owned firigktralso select into plants which have
some unobserved productivity advantage so fiat; | /' = 1) > E(¢; | F = 0). With panel data
on plants one can eliminate thie in the same way as we did féf by collapsing the individual-level
data to a plant-level panel, and estimate:

Uit = 2348+ 6Fj + M + O 4+ 05 + &j¢.
;¢ Is the average wage paid in plghat timet etc. Now take first differences to get:
Ay = AZiB + 6Fjo + AN + A + Ag;, (5)

where, for exampley;: = ¥;: — ¥;:—1. By analogy with the above, having controlled for obsereabl
0 is the difference-in-difference estimator

0 = Ayr — Ay,

where nowy refers to plant-level sample means.

Controlling for both selection effects

The problem with aggregating the data to the plant-levelifierénce out plant-level fixed effects
is that estimates of from (5) will now be biased ifAd; is correlated withF};. This is so-called
aggregation bias, caused by the selection effect we caonttot for with plant-level data.

One advantage of linked employer-employee data is that anesiminate bott¥; and+; together.

To do this, define apell denoteds, as a unique worker-plant pair. So a worker who changes plant
between 2000 and 2004 has two separate spells. Within alxghlb; and+); are constant (because
bothi andj are constant) and so one can eliminate both using “speliHtiects” (see Abowet al.
(1999) and Andrews, Schank & Upward (2006)):

Ay; = Az)B+ 0Fjs + X + Ag;. (6)



Note that, when estimating Equation (6), individuals whargye plant are not included in the re-
gression and therefore do not contribute to the estimatés ®herefore one way of thinking about
spell-fixed effects is that it controls for plant-level usebvables by only looking at “stayers”. This is
why Equation (2) contains the terty); whereas Equation (6) does not. This is, in fact, essentially
the same method suggested by Martins (2606).

Because (6) ignores information on movers, it is not the reffstient estimate of (or any other
parameter). In addition, one cannot recover separateiyasts ofd; or 1»;. An alternative method
would be to estimate (2) but include a full set of (differegicrm dummies to control for non-random
selection ony;. However, this method is likely to be computationally irdide since we have many
thousands of plants. A solution to this problem is to use ttasgical Minimum Distance (CMD)
estimator outlined in in Andrewst al. (2006). It forms a restricted estimator 8¢ §, A and from
the parameters of (2) and (6) estimated separately.

To summarise, if (1) represents the true process by whiclkesvage generated, one can obtain consis-
tent estimates of the foreign-ownership on wages usingf ¢@)nership is non-random with respect to
8;; (5) if ownership is non-random with respectit; and (6) if ownership is non-random with respect
to §; and+);. More efficient estimates can also be obtained using a CMimast which combines
both movers and non-movers.

All of the above is repeated for all foreign-owned plantg ia 1, some of whom become domestic
(the second treatment group)din= 2.

4 The data and descriptive statistics

There are two data sources. The first isltisitut fur Arbeitsmarkt- und Berufsforschung (IAB) Estab-
lishment Panelan annual survey of approximately 8,250 plants locatetieérfarmer West Germany
and an additional 7,900 plants in the former East Germanye sthivey started in 1993 and is on-
going. It covers 1% of all plants and 7% of all employment im@any, and is therefore a sample
weighted towards larger plants. Information is obtainegbssonal interviews with plant managers,
and comprises about 80 questions per year, giving us infiwman, for example, total employment,
bargaining arrangements, total sales, exports, investmaige bill, location, industry, profit level and
nationality of ownership. Ownership is defined as eithert@&sman, East German, foreign, or pub-
lic.® Complete information on plant ownership is available fopiints only in 2000 and 2004, so we

6Also note that, in the tables below, we decomposeQh& DiD/FE estimates into those fdvlovers onlyand Stayers
only.

"See Wooldridge (2002, ch. 14.6) and Andrestsl. (2006) for further details.

8The relevant question is: “Is the establishment mainly delgdn: (a) West German ownership (b) East German
ownership (c) Foreign ownership (d) Public ownership (e)dimle owner which holds majority?” Our analysis considers
only plants under (a)-(c).



restrict our analysis to those years. A detailed descriptiothe IAB panel can be found in Kolling
(2000).

Table 1 summarises the basic sample which we use for thesigial@nly a small proportion of plants

in Germany are foreign-owned: 4% of all plants in West Genyramd just 2% of all plants in East

Germany are foreign-owned. A higher proportion of plantshi& service sector are foreign owned.
Turning to the employment shares, foreign ownership besamare important. Almost one out of
eight employees in West German manufacturing works for eigorowned plant because foreign-
owned plants are on average larger.

As we would expect, there is almost no ownership of West Geptents by East German firm8 By
contrast, there is considerable cross-border ownershigasf German plants by West German firms.
About 11% of plants in East Germany are West German-ownedtendhare of workers employed
by theses establishments is nearly 30%. In the light of thisiclerable fraction, wage effects of West
German-owned (as compared to East German-owned) planssiriEermany will also be of particular
interest in the econometric analysis below.

The second source of data is the employment statisticdeegisthe German Federal Office of Labour
(Besclaftigtenstatistil, which covers all employees or trainees registered bydhmbkinsurance sys-
tem. The register covers about 80% of employees in West Ggrianad about 85% in East Germany.
Information on employees includes basic demographicst atal end dates of employment spells,
occupation and industry, earnings, qualifications (sclamol post-school), and a plant identification
number. A detailed description of the employment data cdotned in Bender, Haas & Klose (2000).

By using the plant identification number we can associatd earker with a plant in the panel.
We therefore observe approximately 80% of all workers inuali@,000 plants each year. Because
the employment register is spell-based (one record for eagbloyment spell), the combined data
is potentially complex. To simplify, we select all emplogeim the employment register who are
employed by the surveyed plants on June 30th each year. iEhils yan unbalanced annual panel of
employees together with detailed information on the plantshich they work. We refer to the linked
data as the Linked IAB panel, or LIAB.

Reported daily gross wages are censored at the social tyecaritribution ceilingt! Using wage
data without any correction would generally yield estirsatdich are biased towards zero. One way
to circumvent this problem is to apply a single imputatioogadure, i.e. to impute all censored
wages with estimated wages. Assuming that daily gross wages a log-normal distribution, first a
Tobit model is estimated, where the dependent variablegiglély gross wage and the independent
variables are those included in further analyses. Thereviery censored observation a random value

®We exclude plants in agriculture, banks and insurancesatidn, health and the public sector.

991 our analysis we therefore exclude East German-ownedsplatest Germany.

UThe ceiling is in 2000 a€ 143.92 for West and & 118.81 for East Germany. In 2004, the respective figure€are
166.10 ance 114.30. In our regression sample, 12.1 (5.5) % of the wagereasons from 2000 in West (East) Germany
are censored, while in 2004 10.9% (4.5%) of workers are ttec

8



West Germany East Germany

Manuf.  Services All Manuf.  Services All

Share of plants

West German-owned 97.9 95.0 95.8 9.1 12.6 11.4

East German-owned 0.1 0.2 0.2 89.7 85.0 86.5

Foreign owned 2.1 4.8 4.0 1.3 25 2.1

Total 100.0 100.0 100.0 100.0 100.0 100.0
Share of workers

West German-owned 87.8 92.7 90.5 28.7 27.2 27.9

East German-owned 0.1 0.2 0.1 63.0 69.1 66.3

Foreign-owned 12.1 7.1 9.4 8.3 3.7 5.8

Total 100.0 100.0 100.0 100.0 100.0 100.0

Table 1: Incidence and coverage of different forms of ownershipdpetages)Source: IAB
Establishment Panel; 2000 and 2004; weighted figures

is drawn from a normal distribution which is left-truncatatithe social security contribution ceiling
(with predicted log wage as its mean and standard devia@stimated from the Tobit modée#.

Because the plant-level information in our data come fronuraey, rather than an administrative
source, we have a large number of measurable covariatesnshdlrable B.1. We have rather less
information on workers, shown in Table B.2.

5 Results

All our estimates can be thought of as variants of the badferdnce-in-differences estimator de-
scribed in Section 3. The basic model is an extension of Emuak, which allows us to directly
estimate both the selection effect and the takeover effect.

Define the following dummy variables to measure the ownprstatus of a worker’s plant in periagd
E ;@ = 1if worker i is in an East German-owned plant in perio@ otherwise

W = 1 if worker i is in an West German-owned plant in period otherwise

Fjie = 1if workeri is in a foreign-owned plant in periad O otherwise

In West Germany we ignorg ;(; ;; = 1, and therefore we have only two treatment and control groups
defined by the following dummies:

1if FJ(i,l)l =0 andFJ(i,Z)Z =1
0if Fj1y1 =0andEy ;2 =0

Twr =

125ee Gartner (2005) for further details.



Lif Fyiay1 =1andFy( 22 =0
Trw = )
0if Fjy1 =1landFjae =1

Our two DiD estimators for West Germany are therefore olkethiinom the following equations

yit = 2B+ 0rEFj + ywrTwr + A2 + €a (7)

for plants which are domestic at= 1, and
Yit = 2B + 0w Wit + vewTrw + A2 + €t (8)

for plants which are foreign-owned at= 1.

For plants in East Germany there are six possible treatmm&htantrol groups. For exampl&zy
defines the group of plants who are domesti¢ at 1 and become West German, whilg;» defines
the group who become foreign. Similarly we halig p andTyy  for plants which are West-German
att = 1 andTrg, Trw for plants which are foreign @ = 1. The three DiD equations for East
Germany are therefore

Yit = 253 + SwWjt + 6pFjt + vewTew + YErTEF + X2 + it 9
for plants which are domestic at& 1,
yit = 258+ 0pEj + 6pFji + yweTwe + ywrTwr + A2 + cit (10)

for plants which are West German-owned at 1 and

Yit = 28 + OpEj + owWit + vreTre + yrwTrw + Ao + €4t (11)

for plants which are foreign-owned at= 1

The number of workers and plants for the different treatnasm control groups in our regression
sample is shown in the Appendix Tables C.1 and C.2, which stisify between plant-stayers
and movers. Each row in Table C.1 represents a control grodphe associated treatment group
for West Germany, while each row of Table C.2 comprises infiion on a control group and the
corresponding two treatment groups for East Germany.

The dummy-variabldyy r, for example, takes on the value of zero for the control group46,482
employees in West Germany, working for West German-ownaudtglin both years. 139,858 of these
stay in the same (1,503) plants which are West German-own280d0 and in 2004. The remaining
6,624 move between West German-owned establishmentse thiters work for plants which are—
by construction— observed in as well in 2000 as in 2004, thisot necessarily the case for movers.

10



The group of the (6,624) movers worked for 1,238 plants whieheither observed in 2000 or 2004
and for 122 plants which are included in the regression saimgboth years.

The corresponding treatment group (ilgy » = 1) consists of 12,426 workers whose employing plant
is West German-owned in 2000 and foreign-owned in 2004. Tsemwed change can occur for two
reasons: First, 11,976 stayers work for 36 plants which altert over between 2000 and 2004; and
second, 450 workers move from West German-owned to foreigmed establishments. The estimated
selection and takeover effects are identified by both typegodkers. In contrast to previous studies,
which relied either on stayers or on movers, in the analysievbwe compare results based on the
two sources of ownership-change.

5.1 West Germany

The first panel shows the raw difference-in-difference (Pé3timate (Equation 3), which can be
estimated either using OLS or fixed effects (FE). Our firsidassult is that domestic firms which
are taken over pay significantly higher wadegorethey are taken over. This is the coefficient on
Tr, estimated ab.115 log-points. Similarly, foreign-owned firms which becomeamstic pay lower
wages (0.061) before they become domestic, but this effect is insignitigadifferent from zero.
There is then an additional boost to wage9®3 log points after foreign takeover. This result is
almost mirrored by firms which switch from foreign to domegt-0.038 log points). In the raw data
therefore, foreign firms appear to take over higher-payioigestic firms, but also boost wages after
takeover. Foreign-owned firms which revert to domestic aalmip do not pay significantly lower
wages, but wages do drop significantly afterwards.

The raw DID estimate controls for permanent differencesages between plants which change own-
ership status and those that do not. These large differéastimated to be about 10%) may in part be
due to differences in observed characteristics, which Wlexgaandw ;;. For example, firms which
get taken over may be larger or in higher-paying industrlasorporating a full set of time-varying
controls in the basic DiD regression (as expected) reduesdtimate ofyyy  from 0.115 to 0.056.
Interestingly, the estimate ef-y for plants which change from foreign to domestic changes aigl
becomes positive and significant. In the raw data there appe#®e negative selection: lower-paying
firms switch from foreign to domestic. But this is due to tivaying differences inx; and w ;.
The inclusion of covariates also reduces the takeovertedféat: it reduces to 0.025 log points for
switching from domestic to foreign, and it is virtually zdar plants which become domestic.

As has been noted above, because this is an individual:dage equation, the estimatesiefanddy
are driven both by plants which change their ownership stata by individuals who switch between
plants of different ownership status. If movers are nordaan with respect to ownership status, this
might bias our DiD estimates. It is straightforward to cohfor this by looking at wages only of in-
dividuals who remain in the same plant. This reduces theotakeeffect for plants which switch from

11



Table 2: Results for plants in West Germany

Domestic in 2000 Foreign in 2000

Individual level Plant level Individual level Plant level
Raw DiD/FE
ywr 0.115  (0.044) 0.226  (0.058) yrw  —0.061  (0.062) —0.086  (0.101)
5r 0.043  (0.016) 0.040  (0.009) Sw  —0.038  (0.020) —0.000 (0.019)
OLS DiD, conditional on covariates
ywr  0.056  (0.020) 0.015  (0.034) yrw  0.030  (0.016) 0.006  (0.035)
5r 0.025  (0.008) 0.025  (0.013) Sw  —0.002 (0.016) —0.005 (0.021)
OLS DiD, conditional on covariates, Stayers only
ywr 0.046  (0.020) 0.010  (0.033) yrw  0.030  (0.019) 0.010  (0.035)
oF 0.021  (0.009) 0.029 (0.016) ow 0.006  (0.015) —0.007  (0.021)
OLS DiD, conditional on covariates, Movers only
ywr 0.022 (0.017) yrw  —0.010  (0.019)
5r 0.055  (0.029) Sw —0.019 (0.027)
OLS DiD, covariates fixed d@t= 1,Stayers only
ywr 0.043  (0.019) 0.007  (0.033) yrw  0.048  (0.018) 0.020  (0.032)
oF 0.041  (0.017) 0.045 (0.012) ow —0.014 (0.010) 0.005 (0.021)
FE(i), conditional on covariates
oF 0.029  (0.008) 0.037  (0.011) ow —0.008  (0.009) 0.003  (0.017)
FE(s), raw
oF 0.041 (0.017) 0.045 (0.012) ow —0.014 (0.010) 0.005 (0.018)

FE(s), conditional on covariates
5F 0.027  (0.009) 0.040  (0.013) dw  —0.011 (0.010) 0.003  (0.016)

CMD, conditional on covariates
OF 0.027  (0.009) ow —0.011  (0.010)

Notes: reports estimates of (7) and (8). Robust standaodsdrr parentheses. Further covariates are those
listed in Appendix Tables B.1 and B.2.
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domestic to foreign slightly0(021 log-points), while the effect is larger for movefs({55 log-points).

13 With respect to the change from foreign to domestic, thecedeeffect is insignificantly different
from zero for both, stayers and movers. However, the pesgaiection effect is only observed for
stayers.

It has been suggested that foreign-owned firms pay higheesviagcause they provide greater invest-
ment in human capital. If this human capital was generahwhge effects of foreign-ownership should
“spillover” into the domestic economy when workers moveniréoreign-owned to domestically-
owned establishments. Hence, we would expect teseglerwage losses for movers from foreign to
domestic plants than wage gains for movers from domestioredn. In fact —keeping in mind the
relatively low number of movers— there is evidence for thighe conditional DiD estimates.

The model estimated above allows the covariates to varydst2000 and2004. A change in own-
ership status, however, may cause changes in wages andesharte observable characteristics of
the plant. For example, a plant which becomes foreign-ownay grow larger and pay higher wages.
By including x;; andw j; in the regression we incorrectly “control for” these chasngehe alternative

is to measure covariates onlytat 2000. This of course is only meaningful by looking at individuals
who remain in the same plant. The estimated effect of beagfaireign-owned rises again 041
log-points*

A generalisation of the DiD framework allows for individesphecific unobserved permanent compo-
nents of wages, or unobserved fixed effects, labélleds we have a balanced panel (at the individual
level) betweernt = 1 andt = 2 the average value @ is constant for the treatment and control groups,
and so the raw fixed effects estimator gives identical eséisas the OLS DiD.

Using DiD or FE methods we can control for time and persomedldéixed effects. In addition, we
can control for plant-level fixed effects by using spell-fixeffects (6). In fact, without covariates
using spell-fixed effects is equivalent to using informatamly on stayers because for stay&rs; =
Y@ — Yiae—1) = 0. So the FE(s) results are identical to the stayers only mdgiehditioning on
covariates, we find that foreign takeover of domestic firmssdmoost wages, but only by about 0.027
log-points, or 2.7%. This is smaller than the selectionaffer stayers. Domestic takeover of foreign
firms appears to have a smaller, negative and statisticadigrnificant effect of~0.011. However,
given the relatively large standard errors on these twoneséis, we cannot reject the hypothesis that
the effect of takeover is equal and opposite. Thus, someeaéffiect on wages appears to be an effect
which is gained when firms become foreign and is lost when iegepme domestic.

The final row reports estimates from our Classical MinimurstBmce (CMD) method. This method
controls for both individual- and plant-fixed effects, andlike spell-fixed effects) includes both

13The overall DID estimate is a weighted average of the movens! non-movers’ estimates. As can be seen from
Table C.1, only a small fraction of the sample comprise mo{#I16 % of the employees in West Germany working for West
German-owned plants in 2000).

41N fact, this specification means thay; is a fixed effect, and so this estimator gives identical esté® ofs » anddy as
the raw DiD for plant-stayers.
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movers and non-movers. Reassuringly, we find that the CMinatts are almost identical to the
spell-fixed effects estimates, and so our preferred estgragipear robust to the choice of method.

As noted in Section 3, itis also possible to estimate wageetsfat the level of the plant. This is useful
not least for comparison with the existing literature. Ostireates of the selection effect are generally
bigger in the raw data (0.226 ard).086). Without covariates the individual-level estimates aist p
re-weighting of the plant level estimates, with larger pdamaving a higher weight. This shows that the
selection effect is bigger for smaller plants. We would ¢fi@re expect that the inclusion of covariates
(including firm size) in the plant-level estimates wouldued the selection effect, and this is indeed
what happens.

5.2 East Germany

The East German results are more complex because thergegdrdatment/control groups, and two
possible treatments for each group as shown in Equatiorg1l(®) In Table 3 we report the two
selection effects and the two takeover effects for eachilpesgroup att = 1.

The raw DiD estimates show first of all that the selectionaffer domestic plants in 2000 is much
larger than in West Germany. Plants which change from domesWWest-German pag.195 log-
points more than those who remain domestic; plants whiclorbecforeign even pa@.310 more.
Once these large selection effects are taken into acctantakeover effect on wages is small and in-
significantly different from zero. Selection effects for W&erman-owned and foreign-owned plants
in 2000 are much smaller and insignificantly different froer@ Once again, the large selection
effects for domestic plants which become foreign or Weatr@@a is consistent with the idea that
higher-paying plants are those which get taken over. Trezgeh effects reduce when covariates are
taken into account (second panel), but remain substdatial.

The third and fourth panels show that these selection sftéitfer widely between stayers and movers.
Workers who remain in the same plant have even larger seteetiects, while they are insignificantly
different from zero for workers who move. Note however that$election effect is large and negative
(albeit poorly determined) for movers from plants which /éareign-owned in 2000.

Our preferred estimates for the takeover effect are thoselwgontrol for both worker and firm-fixed
effects, labelled FE(s). In almost every case we find smadlimsignificant effects. The only exception
is a fall of —0.053 log points for West German-owned plants which become dameBhus, we find
that while selection is greater in East Germany, there igadigtless evidence that takeover has any
additional effect on wages.

51t is also consistent with a model in which the effects of fgneownership on wages take a long time (more than four
years) to develop.
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Table 3:

Results for plants in East Germany

Domestic in 2000

Individual level Plant level
Raw DiD/FE
YEW 0.196  (0.049) 0.233  (0.039)
YEF 0.309  (0.092) 0.343  (0.104)
Sw 0.014  (0.013) 0.020 (0.012)
oF 0.038  (0.023) —0.026  (0.031)
OLS DiD, conditional on covariates
YEW 0.163  (0.024) 0.147  (0.026)
YEF 0.268  (0.062) 0.202  (0.055)
ow 0.000  (0.013) 0.008  (0.016)
oF —0.032  (0.033) —0.063  (0.032)
OLS DiD, conditional on covariates, Stayers only
YEW 0.185  (0.025) 0.148  (0.025)
YEF 0.332  (0.056) 0.203  (0.055)
ow —0.004 (0.013) 0.007  (0.016)
oF —0.072  (0.030) —0.061  (0.033)

OLS DiD, conditional on covariates, Movers only

yew  0.039  (0.033)
vgr  —0.017  (0.038)
Sw  —0.048  (0.060)
5p 0.072  (0.069)

OLS DiD, covariates fixed at= 1, Stayers only

YEW 0.185  (0.025) 0.149  (0.027)
VEF 0.320  (0.057) 0.177  (0.064)
Sw 0.001  (0.011) 0.019  (0.012)
op 0.014  (0.021) —0.024  (0.033)
FE(i), conditional on covariates

Sw 0.010  (0.011) 0.019  (0.013)
op 0.031  (0.030) —0.031  (0.036)
FE(s), raw

ow 0.001 (0.011) 0.019  (0.012)
or 0.014  (0.021) —0.024  (0.032)
FE(s), conditional on covariates

Sw 0.011  (0.012) 0.019  (0.013)
Sp 0.011  (0.037) —0.032  (0.036)

TWE
TWF

op
TWE
TWF
oF
TWE
TWF
oF
TWE
TWF
oF
TWE
TWF

oF

r

West-German in 2000

Individual level Plant level
—0.086  (0.052) —0.043  (0.041)
—0.049  (0.061) 0.132  (0.057)
—0.061  (0.020) —0.013  (0.012)

0.023  (0.030) 0.079  (0.019)
—0.022  (0.026) 0.005  (0.029)
0.034  (0.035) —0.007  (0.027)
—0.033  (0.018) 0.001  (0.024)
0.015  (0.024) 0.089  (0.022)
—0.023  (0.027) 0.006  (0.028)
0.045  (0.039) 0.002  (0.028)
—0.037  (0.019) 0.000  (0.024)
0.001  (0.021) 0.078  (0.022)
0.052  (0.031)
0.040  (0.039)
—0.068  (0.054)
0.087  (0.054)
—0.022  (0.030) 0.009  (0.027)
0.051 (0.040) —0.017  (0.028)
—0.053  (0.020) —0.013  (0.013)
0.024 (0.014) 0.074  (0.016)
—0.048  (0.015) —0.015  (0.013)
0.023  (0.013) 0.056  (0.017)
—0.053  (0.020) —0.013  (0.012)
0.024  (0.014) 0.074  (0.016)
—0.044  (0.015) —0.020 (0.013)
0.019  (0.014) 0.060  (0.017)

YFE
YFW

ow
YFE
YFW
Sw
YFE
YFW
ow
YFE
YFW
Sw
YFE
YFW

op
Sw

oE
ow

E
ow

op
Sw

0.026
—0.002
0.038
—-0.017

—0.103
0.029
—0.027
0.078

—0.086
0.080
0.007
0.096

—-0.189
—0.103
—0.118
—0.043

—-0.175
—0.096

0.056
—-0.012

0.018
0.032

0.056
—0.012

0.060
0.034

Foreign in 2000
ndividual level

(0.048)
(0.028)

(0.035)
(0.016)

(0.048)
(0.030)

Plant level
—0.051  (0.104)
0.032  (0.075)
—0.009 (0.034)
0.009  (0.028)
—0.431  (0.091)
0.131  (0.153)
0.022  (0.094)
0.046  (0.051)
—0.440  (0.088)
0.206  (0.153)
0.010  (0.085)
0.017  (0.051)
—0.364  (0.025)
1.085  (0.020)
—0.010  (0.051)
0.009  (0.041)
0.118  (0.177)
0.040  (0.040)
—0.010  (0.036)
0.009  (0.028)
0.182  (0.075)
0.021  (0.048)

Notes: reports estimates of (9), (10) and (11). Robust stahekrors in parentheses. Further covariates are those iisAppendix Tables B.1 and B.2.



5.3 Selection effects at the firm-level and the individualdvel

Using the preferred fixed-effects methods, such as FE(s) @neans that the parameter identifying
the selection effect is not directly estimated. For examipldEquation (6), the treatment dumriy

is swept away by the within-spell transformation. Howewsing CMD we can recover estimates of
both the worker and the firm fixed component of wages, derjtadd+;. This allows us to compare
their mean or their distribution between the treatment amdrol groups of each type.

In Figure 1 we plot the distribution of our estimatesygfandd; for the control and treatment groups
corresponding to those West German plants which were danmes000.

1.5

West German-Owned

West German-Owned

mean = -0.096 mean = 2.335 h
————— Foreign-Owned =N \
mean =-0.038

' | Foreign-Owned / \
mean =2.482 \

1
|

kdensity psi
kdensity theta

T T T
-1.5 -1 -5 0 'S 1 0 1 2
psi (unobserved plant effect, West Germany, domestic in 2000) theta (unobserved worker effect, West Germany, domestic in 2000)
(a) Plant effect); (b) Worker effect);

Figure 1: Estimated distribution of unobserved fixed wage componé&iest German plants

In both cases, as we would expect, we find that the distributfothe fixed unobserved component
of wages for the treatment group lies to the right of that far tontrol group. This is another way
of showing the selection effect, but one which decomposesétection effect into two components:
one relating to the firm, and one to the worker. The differeimcne mean of); is about0.16 log-
points, while the difference ilif;j is about0.058. In both cases, foreign takeover is associated with
higher fixed worker- and plant-level characteristics, @ligh it seems that the worker-level effect is
quantitatively more importarif

5.4 Heterogeneity in the foreign ownership effect

Even if the average effect of changing ownership status alsitmight be that this disguises some
larger or smaller effects for subgroups in the data. For gtanfioreign-owned firms might implement

18pjant effects are only plotted for establishments whichargerved twice. The difference in the distributions of the
worker effects does not depend on whether only stayers,moaiers or (as in the figure) all workers are inlcuded.
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a steeper wage-tenure profile, or might reward highly-asttillvorkers relatively more. The effects of
foreign-owned firms might also vary by firm characteristigcts as size and profitability. A further
benefit of linked employer-employee data is that we can disggate the foreign ownership effect by
both worker characteristics and firm characteristics.

To enable comparison of a large number of coefficient estéisjate use graphical methods. In Figure 2
we plot the estimate of for each sub-group of the data, together with its 95% conéidénterval.
For reference we also draw vertical lines showing the FE{e)qul estimate af = 0.027 and the null
hypothesisirz = 0. The subgroups we choose are based on those covariatedbeeésorAppendix
Tables B.1 and B.2, and include worker and firm charactesisti
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Figure 2: FE(s) estimates ofr, West Germany, plants which are West German-owned in 2000

Figure 2 enables us to see at a glance that confidence istdovadlmost all sub-groups of the data
include the pooled estimate, and most also include zerahwartly reflects the fact that the pooled
estimate itself is only.027 with a standard error af.009. Thus we find little evidence that takeover
effects are much larger or much smaller for subgroups of #ta.dThe only notable exceptions are
for workers in service occupations and for firms in the sergector, where there is evidence of larger
takeover effects. The coefficient éi for service sector firms, for example,(€60. Thus, foreign
firms donot appear to reward more highly-skilled occupations or moghllyi qualified individuals
more.

In Figure 3 we repeat the exercise, but look at the takeofectefrom domestic to foreign in East
Germany. As Table 3 shows, our preferred pooled estimatiéary is effectively zero §.011), and
most sub-groups have confidence intervals which include Zexceptions are workers in engineering
and managerial occupations, which have much larger takedfexts, and workers in firms with high
levels of exports.
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Figure 3: FE(s) estimates afr, East Germany, plants which are East German-owned in 2000

Finally, Figure 4 plots estimates and confidence intenaigle West German takeover effect. Once
again, there is very little evidence here that takeovercesfare significantly different from zero for
any subgroup of the population, with the exception of onaipational group (professionals). Taken
as a whole, these results confirm that once selection is takemccount, the true takeover effect is
small for most groups.

6 Conclusion

We have shown how the treatment-effects framework can be tsestimate the “selection” and
“takeover” components of the wage gap between foreign antkdtc firms. With linked worker-firm
data it is possible to use this framework to isolate the &ffet selection on both plant and worker
unobservable components of wages.

We find evidence of large selection effects both in terms akee and firm unobserved components
of wages: plants which get taken over by foreign firms havédrigplant-level wages and higher
individual-level wages before they are taken over. Thecsiele effects are larger for East German
plants, both for those which change to West German ownekamipforeign ownership. Once the
selection effect is taken into account, the genuine takeeffect is small and in some cases insignif-
icantly different from zero. In contrast to the selectiofeef, the takeover effect is slightly larger in
West Germany.

The framework we use also distinguishes between firms wiiahge ownership status from domestic
to foreign andvice versa Most previous studies impose the restriction that these dffects are
equal and opposite, as they would be if there was a simple Wwages paid to workers in foreign-
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Figure 4: FE(s) estimates afy, East Germany, plants which are East German-owned in 2000

owned firms. In West Germany the takeover effect is 2.7% indirextion and—1.1% in the other
direction. However, the latter is insignificantly diffeteinom zero, suggesting that workers do not
suffer a significant wage loss when their firm reverts to daimesvnership. In addition, workers who
leave foreign-owned plants and join domestic plants do rRpeeence wage falls (as opposed to a
wage increase of 5.5% for employees who leave domestioalhyed plants and join foreign-owned).
This evidence is supportive of the idea that foreign-owneddimight offer spillover benefits to the
domestic economy.

The use of linked data on workers and firms allows us to ingasti whether there are any distri-

butional consequences of ownership status. We split thglsaby a number of possibly relevant

characteristics and re-estimate the takeover effect. Viklifite evidence that takeover effects are
much larger or much smaller for subgroups of the data. Iniquéar, there is no systematic pattern

in terms of skill or occupational groups: foreign-firms da appear to change the reward structure
within firms significantly once selection effects are acdedrfor.

One interpretation of these results is that the true impatatsvnership structure on the labour market
are small, at least in Germany in the 21st century. A secosdibpility is that wage effects take a long

time to manifest themselves. What we call the selectiorceffenot distinguishable in our data from

the long-run effect on wages of foreign-ownership.
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A Synopsis of Studies on Foreign Ownership Wage Differentia

Table A.1: Previous estimates of foreign ownership wage effects

ac

Study Country Data Estimation method Measure of ownership  eadvre of remuneration Differential
Aitken, US, Mexico  industry-level; OLS (2SLS); separately employment share at log. averages wages by  higher levels of foreign investment associated with higher
Harrison & (M), manufacturing; 1987(US), for skilled and unskilled  region-industry level of  four-digit industry, wages for skilled and unskilled workers in Mexico (22
Lipsey Venezuela 1984-1990(M), in Venezuela and Mexico firms with 10% or more  region, year and 3%) and Venezuela (29 and 22 %) and in US (37%)
(1996) ) 1977-1989(V); 1,091(US), (US) resp. with any (M, in all enterprises; negative (Venezuela) or no (Mexico)
4,717(M), 10,870(V) V) foreign-owned equity wage spillovers from foreign investment to
industry-states; also domestically-owned plants, but positive for US (34%)
plant-level for V
Balsvik Norway LEED; manufacturing; 1990— OLS on full-data; OLS dummies for foreign log. real wage raw differential: 10.7%; + firm char.: 3.3%;nd.i char.:
(2006) 2000; 2,092,413 person-years and plant FE for movers ownership and alterna- 3.1% (3.4% for foreign MNE and 0.8% for domestic
vs. stayers; before mov- tively two dummies: MNE); future movers from MNE to non-MNE are paid no
ing and after moving re- foreign multinational differently than stayers at MNE; future movers from non-
gressions (MNE) and domestic MNE to MNE receive a wage premium compared to stay-
MNE ers (and to movers to non-MNE) of 1.2%; movers from
MNE to non-MNE (with more than 3 years of experience
from MNE) receive a wage premium of 5% compared to
stayers in the new plant; movers from non-MNE to MNE
are not doing better than similar workers in the same (new)
plant
Buckey & Great manufacturing; 1980 wave of comparison of median typical weekly gross pay no difference in median wage for management
Enderwick Britain WIRS; 614 domestically-, wage in domestic and by group: semi-skilled employees, 7-8% for other three groups; differential most
(1983) 119 foreign-owned foreign-owned firms, by manuals, skilled manuals, pronounced in small and very large plant sizes, no impact
establishments skill, industry and firm clerical workers, middle in intermediate sizes; foreign-owned firms do not
size management invariably pay higher wages across industries
Conyon UK manufacturing; private and (firm) FE foreign acquisition of 3.44% wage premium (4.7% in US-acquired, 3.9% in EU
et al. (2002) public companies; existing UK firms (and acquisitions and 3.2% in acquisitions from other foreign

1989-1994; at least two years
before and after acquisition;
331 domestic-, 129
foreign-owned acquisitions,
642 firms with no change

vice versa) between year
t andt — 1 (controls:
firms subject to no
ownership change)

countries), but when productivity is added, wage
premium disappears totally; -2.1% wage reduction after
domestic acquisition, which is unaffected by the
introduction of productivity; only for US acquisitions
significant impact on growth rate of wages of 2.9% (but
neither for other foreign or domestic acquisitions), but
reduces again when adding labor productivity
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Table A.1: Previous estimates of foreign ownership wage effects

Study Country Data Estimation method Measure of ownership  eadvre of remuneration Differential
Dale-Olsen Norway LEED; manufacturing; FEILSDVj; auxiliary foreign (domestic log. hourly earnings foreign-controlled establishmemtply stayers with
(2003) 1989-1995; at least two regression of unobserved private): at least 50 (less 10.4% higher minimum ability (no difference for mean
movers and 25 individual component on  than 20) % of capital is and maximum ability); long-run relationship between
wage-observations per foreign ownership; ECM  under control of foreign ownership and ability in ECM is 11.5%, but changing
establishment; 1,994,751 model for minimum investors ownership yields no short-term impact on any ability
observations; 1971 domestic-, ability (average of three measure
309 foreign-owned firms; lowest individuals)
497,214 workers
Earle & Hungary LEED; 1986, 1989, OLS; firm FE; firm FE dummies for state-owned log real gross wage pooled OLS: foreign-domestic difféedraf 44% (with
Telegdy 1992-2003; 1.4 million and time trends VS. domestic (if the year and regional controls); unchanged after including HK
(2006) workers (random sample of firm is majority private variables; FE: 15 %; FE & FT: 6 %; foreign-owned firms
workers within firms); 21,831 and domestic sharehold- offer high rewards in particular to university graduates;
firms (at least 20 employees ing is larger than foreign) smaller slopes of experience-wage profiles in foreign-
in at least one year); 4,437 vs. foreign (if the firm owned firms; tests on substantial pre-privatization differ
(293) switch from State to is majority private and ences in wages are ambivalent across specifications
Domestic (Foreign) 383 from foreign shareholding are
Domestic to Foreign, 360 larger than domestic)
from Foreign to Domestic
Feenstra & Mexico 1975-1988; state-level censusFirst Differences; IV for  regional activities of skilled labor-share of growth in FDI positively correlated with relative demand
Hanson data on two-digit industries ownership variable maquiladoras (foreign total wages; skilled and  for skilled labor: FDI can account for 52.4% of increase
(1997) (32 states, 9 industries), 4 assembly plants) as a unskilled labour proxied in border region’s non-production wage share increase

Feliciano & us
Lipsey
(1999)

time periods (1975, 1980,
1985, 1988); unbalanced
panel of 746 differenced
observations

(two-digit SIC) industry-state OLS; (separately for

level; manufacturing and
non-manufacturing;

domestically-owned and
all plants) growth rate in

1987-1992; BEA and Census wages on changes in

matched data

employment in
foreign-owned plants

measure of FDI: ratio of
foreign manufacturing
establishments to
domestic manufacturing
establishments

dummy variable
indicating whether
industry-state cell is
composed of
foreign-owned or
domestically-owned

establishments; spill-over and (2) all establishments

effects: foreign-owned
employment share within
industry and state

by non-production and
production workers
respectively

log. annual wage per
worker (for
foreign-owned and
domestically-owned)
spill-over effects: log
wage in (1) US-owned

raw: 29% if employment-weighted; 23% (1987) and 15%
(1992) if un-weighted; within-industry: 5-7% in manufac-
turing, 9-10% outside; within manufacturing: differehtia
disappears after controlling for size, location, laborcéor
(schooling, gender, unionization); non-manufacturing: 8
9% remain; only for non-manufacturing in 1992: signifi-
cant positive relationship of foreign ownership to domes-
tic establishment wages; no effect of foreign ownership
growth on wage growth in domestically-owned plants
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Table A.1: Previous estimates of foreign ownership wage effects

Study Country Data Estimation method Measure of ownership  eadvre of remuneration Differential
Girma et al. UK firm-level; manufacturing; Random Effects dummy; alternatively: log. wages, wage growth raw: 13.7%; + controls: 9.51-5.348&ge growth not
(2001) 1991-96; 2,343 domestic, three dummies for significantly different after productivity is controlledr,
1,408 foreign (525 US, 76 ownership from US, differential is highest for US and insignificant for
Japanese and 807 others); Japan, others; spillover Japanese firms; on average, no wage spillover to domestic
each firm observed at least regressions: sector share firms, neither evidence of linking wage growth and
three times and without a of employment in growth in foreign presence; with higher levels of import
change of ownership in foreign-owned firms competition, impact of FDI in sector on wages in
sample period domestic firms increases, but higher skill intensity
dampens wage effect
Girma & UK plant-level; electronics and PSM (control: plants dummies: US-, EU-, log. plant-level wage skilled (8%) and unskilled (9-13%jpesience wage
Gorg food industry; 1980-1994; which are always other ownership increase after US takeover; no effect if acquired by a EU
(20060) 203 (100) acquisitions in domestic) DID; different firm; positive unskilled wage effects in the first two years
electronic (food) sector; 108  post-acquisition periods (6.5%) following acquisitions from the rest of the world
US, 104 EU, 91 foreign (1-4 years); by skilled
acquisitions by other and unskilled
countries
Globerman, Canada plant-level; manufacturing; OLS dummies: US-, EC-, log. average wage per raw + industry dummies: 18-29% (differences between
Ries & 1986; 5,553 Canadian-, 458 Japanese-ownership production employee source countries insignificant); + other variables: US and
Vertinsky Us-, 112 EC-, 38 EC insignificant, negative differential for Japanese firms
(1994) Japanese-owned (-3.6%)
Gorget al. Ghana LEED; manufacturing; 1998; OLS degree of foreign log. hourly wage; raw differential: 65%; + HK: 38 %; HK + firm-variables:
(2002) 144 firms (34 with some ownership (percentage); separately: current wage 8.5%; no statistically significant difference in starting

foreign ownership); 1,365
workers

assumption for
regressions of starting
wage: foreign ownership
has remained constant
over time

and starting wage in the
firm; wage growth

wages; no ownership differential in wage growth between
workers not receiving training; workers receiving on-the-
job training in foreign firms have higher wages (26%) and
experience higher wage growth than workers being trained
in domestic firms
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Table A.1: Previous estimates of foreign ownership wage effects

Study Country Data Estimation method Measure of ownership  eadvre of remuneration Differential
Heyman Sweden LEED; individual- and OLS; Fixed Effects; dummy (1 if more than log. wage per employee raw + industry dummies: 11% at plant-, 4% at
et al. (2004) plant-level; 1990-2000 PSM, DiD; 50% of equity is (plant-level) resp. log. individual-level; all covariates: 12% resp. 2%; important
(plants) resp. 1996-2000 Foreign-Owned vs. rest  foreign-owned); foreign ~ monthly wage (individual is whether multinational rather than whether
(workers); 61,520 plant-years; (alternatively: vs. takeover vs. greenfield level) foreign-owned; effect of foreign takeover only about half
1,627,908 worker-years (only multinationals vs. locals) to two third of effect of greenfield investments; zero wage
non-movers) premium on matched sample at individual-level;
individual FE yields negative wage premium of -4%,
suggests that foreign owners target high-wage firms, but
wages increase at lower rate after ownership-change
Lipsey us plant- and industry-level; OLS dummy average annual raw: 10% in manufacturing, 30% in non-manufacturing,
(1994) Census-BEA match data (US compensation half due to industry distribution; foreign and domestic
Department of Commerce) & manufacturing plants of same size pay about the same
BLS data, different years for wage; occupational mix within industries hardly accounts
var. investigations (1987, for pay premium within industries; higher level of for-
1990, 1991, 1992) eign participation raises domestic establishment wages;
wage levels in acquired firms little below those in contin-
uing operations (but above average increases in wages);
changes in average compensation negatively correlated
with change in employment (new affiliates shedding em-
ployees were dropping lower paid and less skilled ones)
Lipsey & Indonesia plant-level census data (more OLS, separately for dummy, also dummy for log. average plant wage raw: 67% for blue-collar (bc), 90%nfhite-collar (wc);
Sjoholm than 20 employees); blue-collar and public ownership HK: 36% (bc), 69% (wc); HK + plant-variables: 12%
(2004) manufacturing; 1996; 19,911 white-collar workers (bc), 20% (wc); premium for tertiary education is larger
observations in foreign-owned firms, in particular for bc-workers
Martins Portugal LEED; 80% sample of annual OLS; Quantile Reg.; dummy (1 if at least 50% log. real hourly wage raw: 32%; HK: 27%; HK + firm: 11%; no monotonic re-
(2006) census of all firms in PSM, DiD (treatment: of equity is owned by (change in In wages) lationship between wage premia and share of foreign eg-

manufacturing sector;
1991-1999; 5,409,000
worker-years, 39,783 firms;
231 acquisitions of domestic
firms by multinationals

acquistion of domestic
firms by foreign-owned;
controls: firms that are
always (i) domestic or
(i) foreign; only
non-moving workers)

foreign parties); different
dummy variables for
share of firm’s equity
owned by foreign parties

uity; wage premium at 75%-percentile 2-3% larger than
at 25% percentile; PSM yields insignificant differences in
wage premium; DiD: lower wage growth in firms that are
acquired by foreign investors
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Table A.1: Previous estimates of foreign ownership wage effects

Study Country Data Estimation method Measure of ownership  eadvre of remuneration Differential
Pesola Finland LEED; 1994-2002; business for employees in dummy (20% treshold) log real. monthly prior experience in foreign-owned firms has (over and
(2006) sector; approx. 146,700 domestic firms: OLS, FE; earnings above the return to other previous experience) a positive
individuals working for previous experience effect on earnings for the highly educated; these workers
40,153 different plants; interacted with foreign do not pay in form of lower wages for knowledge accu-
1,158,789 person-year ownership and university mulation; foreign-owned firms do not pay a premium for
observations; number of degree; for all knowledge that workers bring with them from domestic
plant-changers: 28,966 (DD), employees: previous firms
3,826 (DF), 3,277 (FD), experience interacted
1,355(FF) with the ownership of
previous and current
employer (DD, DF, FD,
FF)
Velde & Cameroon, LEED; 1990-1993; same oLS dummy if some foreign  log. individual monthly controlling for age, education and tenure: 20-37%
Morrissey Ghana, firms, but repeated ownership (usually by earnings differential; + firm-specific effects (size, sector, region
(2001) Kenya, cross-sections of individuals; persons, also by firms); 8-23%; skilled workers benefit more from foreign
Zambia, food, wood, textile and metal interaction with ownership: completing secondary education raises wages
Zimbabwe industries education/occupation and in foreign-owned firms by 16-33%; skill-differential does

sector

not depend on plant size




B Sample means

size

ind2
ind3
ind4
ind5
ind6
ind7
ind8
ind9
ind10
ind11
urban2
urban3
urban4
urban5
urban6
urban7
urban8
urban9
urbanl10
single
B1

B2

inv
conc
profit2
profit3
profit4
profits
vin

exp

West Germany

West
Number of employees 284.601
Mining, energy 0.012
Food 0.044
Consumer goods 0.070
Producer goods 0.127
Investment goods 0.205
Construction 0.127
Trade 0.196
Transport & communications 0.042
Catering 0.026
Business services 0.125
Other services 0.025
Population>500,000 (central) 0.283
Population-500,000 (outskirts) 0.060

Population 100,000-500,000 (central) 0.189
Population 100,000-500,000 (outskirts) 0.141

Population 50,000-100,000 (central) 0.022
Population 50,000-100,000 (outskirts) 0.063
Population 20,000-50,000 0.110
Population 5,000-20,000 0.090
Population 2,000-5,000 0.027
Populatior:2,0000 0.016
Plant not part of larger firm 0.710
Sectoral bargaining agreement 0.611
Firm-level bargaining agreement 0.060
Investment (relative to median) 148.899
Herfindahl concentration index (3-digit) 0.005
Profits “very good” 0.047
Profits “good” 0.282
Profits “Satisfactory” 0.342
Profits “Just sufficient” 0.202
Profits “Bad” 0.127
Age of plant (years) 18.371
Proportion of exports in total sales 0.121
No. of observations 4,136
No. of plants 2,632

Foreign

590.581
0.016
0.027
0.072
0.293
0.313
0.025
0.122
0.037
0.019
0.056
0.019
0.353
0.047
0.200
0.109
0.014
0.054
0.113
0.085
0.016
0.010
0.282
0.691
0.080

355.623
0.012
0.080
0.291
0.280
0.188
0.161

17.751
0.354

515
401

East

38.237
0.011
0.039
0.035
0.162
0.212
0.217
0.143
0.033
0.022
0.091
0.035
0.097
0.039
0.130
0.124
0.044
0.152
0.171
0.122
0.072
0.048
0.947
0.266
0.075

16.258
0.005
0.038
0.283
0.370
0.191
0.118
8.599
0.028

2,212
1,257

East Germany

West

150.450
0.019
0.041
0.039
0.220
0.319
0.079
0.159
0.018
0.005
0.084
0.016
0.124
0.062
0.175
0.117
0.037
0.127
0.172
0.101
0.045
0.040
0.557
0.388
0.128

81.403
0.009
0.048
0.327
0.342
0.162
0.122
8.361
0.102

872
574

Foreign

236.558
0.025
0.067
0.049
0.252
0.356
0.092
0.074
0.025
0.006
0.037
0.018
0.147
0.037
0.178
0.110
0.061
0.117
0.153
0.098
0.067
0.031
0.503
0.534
0.123

157.100
0.015
0.067
0.380
0.276
0.172
0.104
8.687
0.267

163
117

Table B.1: Plant-level sample means by location and ownership status
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West Germany

East Germany

West Foreign East West Foreign

wage Daily wage ir€, reported 104.246 114.421 61.572 80.005 83.055
wage Daily wage ir€, imputed 107.288 120.774 61.908 81.616 84.321
female Female 0.170 0.182 0.269 0.235 0.235
foreign  Foreign 0.098 0.125 0.002 0.006 0.006
age Age 41.898  41.855 42,772 43.129  43.129
— Without apprenticeship or Abitur 0.171 0.203 0.020 0.043 .04G6
qual2 Apprenticeship, no Abitur 0.671 0.596 0.803 0.759 59.7
qual3 No apprenticeship, with Abitur 0.005 0.006 0.002 @2.00 0.002
qual4 With apprenticeship and Abitur 0.028 0.027 0.019 ».02 0.022
qual5 Technical college degree 0.050 0.071 0.044 0.064 40.06
qualé University education 0.042 0.074 0.050 0.066 0.066
qual7 Education unknown 0.033 0.022 0.061 0.045 0.045
— Basic manual occupation 0.320 0.378 0.260 0.335 0.335
occ2 Qualified manual occupation 0.220 0.155 0.332 0.218 180.2
occ3 Engineers and technicians 0.160 0.198 0.102 0.126 60.12
occ4d Basic service occupation 0.088 0.051 0.100 0.125 0.125
occh Qualfied service occupation 0.014 0.003 0.020 0.005 050.0
occ6b Semi-professional 0.003 0.003 0.001 0.007 0.007
occ? Professional 0.005 0.006 0.004 0.003 0.003
occ8 Basic business occupation 0.041 0.045 0.039 0.027 70.02
occ9 Qualified business occupation 0.131 0.121 0.111 0.113.1130
occl0 Manager 0.018 0.041 0.031 0.042 0.042
tenure  Tenure in years 12.444 11.544 7.585 8.097 8.097

No. of observations 309,889 87,697 27,405 50,056 17,155

No. of individuals 163,407 52,311 15,628 28,145 10,348

Table B.2: Individual-level sample means by location and ownerslagust
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C Regression Sample

Ownership in 2004
Stayers Movers
Domestic  Foreign Domestic Foreign

Ownership in 2000
Domestic 139,858 11,976 6,624 450
(0-1,503) (0-36) (1,238-122) (397-3)

Foreign 3,754 34,975 745 411
(0-20) (0-114) (366-4)  (161-21)

Table C.1: West Germany. Number of workers (number of plants obsenvemé year—in two
years). All workers included in both years.

Ownership in 2004

Stayers Movers
Domestic West  Foreign Domestic West Foreign
Ownership in 2000
Domestic 11,533 953 179 244 113 25
(0-955) (0-23) @ (215-8) (152-1) (40-0)
West 2,077 21,656 1,875 129 255 249
(0-49) (0-298) (0-23) (143-0) (174-8) (61-0)
Foreign 358 797 6,798 17 41 9
(@) (@  (0-46) (28-0) (53-1) (12-0)

& Total number of plants in cell too small to report.
Table C.2: East Germany. Number of workers (number of plants observed i

one year—in two years). All workers included in both years.
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