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1 Introduction

The large activity in foreign direct investment (FDI) and cross-border mergers
and acquisitions (M&A) over the last decade gives rise to a number of questions
regarding the effects, both for workers, firms and the economy. Aitken et al.
(1996) studies the effect of FDI and M&A on wages, and finds that higher
levels of foreign investment gives higher wages in foreign owned firms in Mexico
and Venezuela, while they also find spill-over effects to domestic firms in the
United States. The effects of cross-border M&A on firm productivity has been
studied extensively, with no conclusive evidence (Schiffbauer et al., 2009). In
the bargaining literature, there are several models that show how workers can
be hurt by cross border M&A. Lommerud et al. (2006) shows how substitute
producers in different countries facing monopoly unions can change the power
balance between the unions and the firms by merging across borders. Regarding
the role of unions in the economy, the consensus view is that they causally
increase wages (see for instance Card (1996)).

Our main focus will be on the wage effects of foreign ownership, adding to
the existing literature an investigation of the different channels through which
foreign ownership affects wages, especially a theoretically predicted bargaining
effect. We utilize micro-data on Norwegian manufacturing firms, where we have
plant-level data and access to individual data on workers that can be matched
to these plants. We also estimate production functions and firm productivity
following Olley and Pakes (1996) to control for productivity differentials between
domestic and foreign owned firms, as well as possible increases in productivity
after FDI. Our results are consistent with the notion that FDI and cross-border
M&A might have two opposing effects on wages: A positive productivity effect
and a negative bargaining effect. A main problem in estimating these effects
is the endogeneity of foreign ownership. Our current results are generated by
controlling for factors that are predicted by theory and plausibly affects the
wages in this setting. Controlling for time-invariant firm effects, the estimated
wage effect will be the conditional mean change in wages in the plants that
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become foreign owned in our data period, which is not necessarily a causal
effect of general cross border M&A unless one is willing to make very strong
assumptions about the process governing such ownership changes. Still, we
believe that what we find is something very interesting: For the ownership
changes that has taken place in our sample period, there is evidence that cross-
border M&A might indeed hurt the labor unions’ ability to increase wages.

The idea is to empirically test the implications of the model proposed by
Lommerud et al. (2006): Substitute producers with monopolistic power in the
output market that bargain over wages with national monopolistic unions can
effectively reduce union rents by merging internationally. The effect comes from
the fact that the international entity is making joint decisions on the production
of its goods, in the sense that it can switch production between countries when
relative costs of production changes. This will induce the unions to lower their
wage demands, something that will also hold in the case where the other facilities
are located in a countries with no unions at all, as long as the wages are lower
than in the unionized country. We have data on union membership on the
individual that we use to proxy for union bargaining power by calculating the
share of workers unionized in each firm. The effect of foreign ownership on
the bargaining position of the unions will be estimated by using an interaction
between the union share and the share owned by the largest foreign owner.

There might be several other effects of increasing foreign ownership in a firm,
other than changes in productivity, e.g. increasing market power and spill-overs
of know-how and skills to domestic firms. There might also be a substantial
amount of FDI and M&A that are not horizontal, but rather serving the purpose
of vertical integration, something that would differ substantially from the model
by Lommerud et al. (2006). At the current stage, we have not gotten as far as
to look into these issues, but will work on this for future revisions.

2 The model

To motivate the main effects we are looking for, we describe a model of wage
bargaining between the unions and the firms. We assume that the firms max-
imize profits, given by π = R(L) − wL, where R(·) is the revenue. This can
be interpreted as the envelope of the firms profit with respect to maximization
of all flexible factors other than labor.1 The union is maximizing labor rents,
given by U = wL.

Now, let us assume that the wage bargaining can be approximated by a
Nash-bargaining model, where β is the bargaining strength of the labor union,
and 1−β is the bargaining strength of the firm. The outside option of the union
can be described by the reservation wage w, which for simplicity is assumed to
be equal for all workers. The outside option of the firm is given by a reservation
profit π, which we for now can take as given. The Nash-bargaining objective
can then be expressed as

O = β ln((w − w)L) + (1− β) ln(R(L)− wL− π). (1)

If we assume that the parties engage in strongly efficient bargaining, i.e. bar-
gaining over both the amount of labor and the wages, we will get the (strongly)

1The fixedness of capital in the static problem will not be an issue in this simple model,
but will be covered when we return to the estimation specification.
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Figure 1: Reduction in wages from an improvement in the bargaining position of the
firm is larger if the bargaining power of workers is high.

efficient level of hiring.2 This can easily be verified from the first order condi-
tions of the Nash-objective:

0 =
∂O

∂L
=
β(w − w)

(w − w)L
+

(1− β)
(
∂R
∂L − w

)
R(L)− wL− π

(2)

0 =
∂O

∂w
=

βL

(w − w)L
+

(1− β)(−L)

R(L)− wL− π
. (3)

Combining Equations 2 and 3 gives us ∂R
∂L = w, which implicitly defines the

efficient level of hiring L∗. Inserting this into Equation 3 and rearranging shows
us that the resulting wage will be given by

wN = β

(
R(L∗)− π

L∗

)
+ (1− β)w, (4)

which has the intuitive interpretation that as the labor union gets more bargain-
ing power, the wage moves from the reservation wage towards efficient revenues
net of reservation profits per worker.

We propose that when the firm gets higher levels of FDI and merges with an
international counterpart, this will have the effect of increasing the reservation
profits of the firm. Such an improvement in the bargaining position of the firm
will have a larger effect on the wage if the union has more bargaining power, as
illustrated in Figure 1. This serves to motivate the idea that foreign ownership
can hurt the relative bargaining position of the workers, which has a larger
impact where unions are strong.

A closer look at how such an increase in the reservation profits might arise is
warranted. Imagine a setting with two producers of differentiated goods situated

2This is mostly for the simplicity of the illustration, as the important results goes through
if they only bargain over wages as well.
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in different countries, catering to an international market. The differentiation is
captured by the revenues of the firm being dependent on the production of the
other firm, such that we have the relation Ri(Li, Lj) with ∂Ri

∂Lj
< 0. The two

producers bargain with each their union in the same fashion as described above.
Now, when the firms merge, the merged international entity will care about
the joint profits of its two facilities when making decisions, i.e Π ≡ π1 + π2 =
R1(L1, L2) +R2(L2, L1)− w1L1 − w2L2.

We assume that the bargaining is simultaneous between the firm and each
of the unions, and that bargaining is still strongly efficient, in the sense that the
resulting level of employment, L∗ ≡ (L∗

1, L
∗
2) is given by the two equations

∂Ri

∂Li

∣∣∣∣
L=L∗

+
∂Rj

∂Li

∣∣∣∣
L=L∗

= wi, i, j ∈ {1, 2}, i 6= j. (5)

It is evident that the level of employment will be lower in both plants, as pro-
duction is reduced following an increase in market power. Taking the level of
employment L∗ as given, the simultaneous bargaining procedure between the
firm and each of the unions will consist of a sharing of the excess rents of each
plant. The excess rents will depend on the reservation profits of the firm, which
will be given by the alternative cost of running the plant, πi, and the profit the
firm would get by only producing in the other plant and contracting with the af-
filiated union, which can be described by π0

j ≡ Π∗|Li=0 = π∗
j

∣∣
Li=0

.3 Assuming

that in the case of a breakdown with one union they engage in Nash-bargaining
with the other union, where the level of employment in the other plant, L0

j will

be implicitly given by
∂Rj

∂Lj
(L0

j , 0) = wj . The revenues from the remaining plant

is then R0
j ≡ Rj(L

0
j , 0) and the resulting profit becomes

π0
j = (1− βj)(R0

j − wjL
0
j ) + βjπj . (6)

The resulting rents and production in the remaining plant will be higher in
this case, which also implies more employment. The level of these stand alone
profits will increase the firms bargaining position, as they can be considered
part of reservation profits. That π0

j constitutes an increase in reservation profits
follows from the assumption that the two plants are substitute producers.

The Nash objective for rent sharing in plant i then becomes

Oi = βi ln((wi − wi)L
∗
i ) + (1− βi) ln(Π|L=L∗ − πi − π0

j ), (7)

from which we can see that the wages in the two plants will be interdependent,
through the sharing of joint profits Π. Maximizing the Nash objective with
respect to wage gives us

wN
i L

∗
i = βi(Ri(L

∗) +Rj(L
∗)− wN

j L
∗
j − πi − π0

j ) + (1− βi)wiL
∗
i , (8)

where we can insert for the corresponding wN
j and solve for wN

i to obtain the
solution

wN
i L

∗
i =

βi(1− βj)
1− βiβj

(Ri(L
∗) +Rj(L

∗)− wjL
∗
j )− βi

1− βiβj
(πi + π0

j )

+
βiβj

1− βiβj
(πj + π0

i ) +
1− βi

1− βiβj
wiL

∗
i . (9)

3This also assumes that the alternative cost of running a plant, πi, will not be incurred if
production is discontinued.
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Table 1: Ownership structure, by year

Year Foreign owned Domestic owned

1996 263 5 504
1997 255 5 319
1998 267 5 135
1999 283 4 827
2000 299 4 636
2001 305 4 412
2002 304 4 211
2003 311 4 057
2004 296 3 875
2005 283 3 779
2006 339 3 613
2007 319 3 436

If we also insert for π0
i and π0

j , we get

wN
i L

∗
i =

βi(1− βj)
1− βiβj

(Ri(L
∗) + βjR

0
i − βjwiL

0
i +Rj(L

∗)−R0
j − wjL

∗
j + wjL

0
j )

−βiπi +
1− βi

1− βiβj
wiL

∗
i . (10)

Although, admittedly not the prettiest expression we can think of, what we
can learn from it is that a number of factors outside of the plant itself, i.e. at the
other plant, will affect the wages of the workers. Lower reservation wage abroad
will hurt the domestic workers, since the other plant will increase production
if they were to shut down the domestic plant. The bargaining power of the
workers in the other plant has an ambiguous effect, as it will increase the share
of joint profits that they capture, but also reduce the importance of the rents
in the domestic plant in case of a shut-down in the foreign plant.

As seen empirically, foreign ownership is often associated with more produc-
tivity and larger profits. If this correlation holds for firms becoming multina-
tional,4 we easily see that wages could go up even if the bargaining position
of the workers are worsened, as there will be more to split in the bargaining.
This points to the importance of controlling for productivity in estimation of
the bargaining effect.

3 The data

The data consists of the Manufacturing Statistics, the register of foreign assets
and liabilities in Norway (SIFON) and the Population Registry, all from Statis-
tics Norway. These registers are comprehensive, in the sense that they contain

4Which for instance could be the case both if firms with expected productivity growth are
bought up, and if foreign ownership makes firms more productive.
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yearly observations of all Norwegian manufacturing plants, all foreign owner-
ship shares and their values, and the entire population. We look at the period
from 1996 to 2007, where there is quite some variation in foreign ownership. We
match workers to each plant for each year. In Table 1 we show the number of
plants in our sample for each year according to whether the ownership share of
the largest foreign owner was 50 % or larger (Foreign owned).5 The share of
plants that are foreign owned in our sample increases over the years, with an
overall of about 6 % of the plants considered foreign owned. The average largest
foreign ownership share increases from about 4.6 % in 1996 to 8.5 % in 2007.
Note that in SIFON we have no specific information on the foreign owners of
the firms, other than their share and their country of origin. This is a weakness,
in the sense that we cannot control for the nature of the ownership.

At the plant level, we use yearly data on value added, employment, wage
costs, NACE industry classification, investments, location, investment and cap-
ital (see Appendix for more detail on the construction of the capital series).
From the individual data we also construct plant level shares of high skilled
workers (13 years or more of education), medium skilled workers (10-12 years of
education), females and accession and separation rates. Wage cost is defined as
gross wages and benefits, excluding employment tax. In Table 2, these variables
are summarized for all plants, as well as for domestic and foreign owned plants
separately. We see that there are quite substantial differences between foreign
and domestic plants. The foreign owned plants are on average much larger than
the domestic owned plants, with three and a half times as many employees,
about six times the value added and gross product, five times larger capital
stock, and six times larger investment levels. We also see that the share of high
skilled workers is much larger in the foreign owned firms compared to domestic
owned. Comparing the share of females, accession rates and separation rates,
there does not seem to be any notable differences, other than the higher stan-
dard deviation of accession implying that some of the foreign owned plants are
doing substantial hirings.

At the individual level, we have access to wages, education, age, sex, tenure,
union membership and employer. We summarize wages, age, years of education,
tenure and union membership in Table 3, where we also show summary for
workers at domestic and foreign plants separately. We see that on average, the
wage is about 13 % higher in the foreign owned firms, workers have one half
year more education and have worked at the plant for almost one year longer.
There are more union members among the employees of the foreign owned firms,
which seems natural as there is usually more unionization in larger companies.
In Figure 2 we see that there is quite some variation in the unionization rates
between firms, by considering the 10., 50. and 90. percentiles of union shares
on the firm level.

In Table 4 we show relevant descriptive statistics for four interesting groups
of firms, constructed by whether they are domestic and foreign owned, and
have below or above 50 % of union member employees. If we compare wages,
value added per employee and productivity across the groups, there is some
indication of the bargaining story happening. Value added per employee is
roughly the same within domestic and foreign owned firms respectively, but the

5Only plants which existed in 1995 is part of this sample, which is the main reason for the
decline in number of plants over these years. This is because of the way the capital series is
constructed at this point, which is described in the appendix.
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Table 2: Descriptive statistics for plants

Variable Mean
Std. Dev.

All Domestic Foreign

Value added 14 437 11 460 59 042
(58 978) (37 202) (180 965)

Gross production value 50 397 37 982 236 425
(298 922) (208 942) (858 705)

Intermediate goods 30 411 22 174 153 843
(254 570) (170 818) (763 249)

Capital stock 50 473 40 258 203 537
(213 638) (184 416) (441 584)

Investment 1 844 1 410 8 334
(12 502) (8 853) (35 768)

Hours of labor 48 206 41 704 145 629
(102 950) (88 802) (202 820)

Employees 29.47 25.60 87.45
(60.96) (52.69) (119.24)

Wage costs 8 641 7 239 29 643
(21 157) (17 811) (43 948)

Wage cost per employee 272.63 267.81 344.83
(184.78) (161.37) (387.38)

Largest foreign share 0.06 0.01 0.95
(0.23) (0.04) (0.14)

Share of high skill 0.10 0.10 0.17
(0.15) (0.14) (0.16)

Share of medium skill 0.67 0.67 0.61
(0.20) (0.21) (0.16)

Share of females 0.25 0.25 0.23
(0.23) (0.23) (0.18)

Accession rate 0.19 0.19 0.19
(0.52) (0.43) (1.34)

Separation rate 0.15 0.15 0.16
(0.15) (0.15) (0.14)

N 56 328 52 804 3 524

All monetary terms in 1000’s of NOK, 1998 base year.
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Table 3: Descripitive statistics for workers

Variable Mean
(Std. Dev.)

All Domestic Foreign

Wage 291 022 283 748) 321 678
(192 170) (196 548) (169 102)

Age 41.04 40.84) 41.9
(11.76) (11.84) (11.35)

Years of education 10.76 10.69 11.05
(2.91) (2.87) (3.07)

Months of tenure 105.34 103.15) 114.53
(90.8) (89.91) (93.86)

Union member 0.59 0.56 0.73
(0.49) (0.5) (0.44)

N 1 545 037 1 248 732 296 305
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Figure 2: Percentiles of firm unionization
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Table 4: Descriptives by firm group

Mean
Variable (Std. Dev.)

(a) (b) (c) (d)

Log value added 8.08 9.10 9.22 10.36
(1.06) (1.29) (1.34) (1.29)

Log gross product 9.02 10.1 10.34 11.52
(1.13) (1.39) (1.42) (1.34)

Log TFP 4.14 4.28 4.54 4.58
(0.44) (0.44) (0.60) (0.49)

Log capital 9.10 10.27 10.18 11.61
(1.22) (1.39) (1.34) (1.30)

Log intermediate 8.00 9.08 9.30 10.68
(1.53) (1.83) (2.06) (1.78)

Log labor 2.21 3.22 3.01 4.17
(0.84) (1.11) (1.07) (1.07)

Share unionized 0.11 0.71 0.22 0.77
(0.15) (0.14) (0.16) (0.13)

Largest foreign share 0.00 0.01 0.95 0.94
(0.03) (0.05) (0.13) (0.14)

Share of high skilled 0.09 0.10 0.23 0.14
(0.15) (0.14) (0.19) (0.13)

Share of medium skilled 0.67 0.67 0.58 0.62
(0.22) (0.18) (0.20) (0.14)

Share of females 0.25 0.25 0.26 0.22
(0.23) (0.22) (0.19) (0.18)

Log value added per empl. 5.87 5.89 6.19 6.18
(0.63) (0.56) (0.77) (0.68)

Log gross product per empl. 6.82 6.88 7.33 7.34
(0.68) (0.64) (0.81) (0.71)

Log wage cost per empl. 5.48 5.56 5.79 5.73
(0.43) (0.37) (0.43) (0.37)

N 34 859 17 945 1 087 2 437

(a) Domestic owned and under 50 % union share

(b) Domestic owned and over 50 % union share

(c) Foreign owned and under 50 % union share

(d) Foreign owned and over 50 % union share
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Table 5: Descriptives for firms with low and high union share that changes ownership

Variable Mean
Std. Dev.

Low union share High union share
Domestic Foreign Domestic Foreign

Log value added 8.82 9.19 9.97 10.22
(1.19) (1.39) (1.18) (1.25)

Log TFP 4.37 4.49 4.48 4.58
(0.49) (0.56) (0.50) (0.51)

Log capital 9.77 10.09 11.05 11.35
(1.28) (1.31) (1.26) (1.23)

Log intermediate 8.79 9.35 9.96 10.49
(1.81) (2.01) (1.88) (1.85)

Log labor 2.77 2.99 3.98 4.11
(1.01) (1.14) (1.04) (1.06)

Share unionized 0.18 0.22 0.75 0.77
(0.16) (0.16) (0.13) (0.13)

Largest foreign share 0.03 0.92 0.04 0.91
(0.09) (0.15) (0.09) (0.17)

Share of high skilled 0.19 0.22 0.13 0.13
(0.19) (0.20) (0.14) (0.13)

Log value added per empl. 6.05 6.18 5.99 6.11
(0.68) (0.74) (0.50) (0.60)

Log wage cost per empl. 5.68 5.81 5.62 5.71
(0.37) (0.41) (0.31) (0.34)

N 849 467 1375 966

wages in the highly unionized firms of domestic industry is 8 % higher than in
the non-unionized firms, while it is 6 % lower in unionized, foreign owned firms
compared to non-unionized firms. Differences in productivity could explain
the wage differences between the domestic firm groups, but makes the wage
difference between the foreign firm groups more puzzling. However, we also see
that the small group of non-unionized, foreign owned firms are much smaller
than the unionized, foreign owned firms, and has a much larger share of high-
skilled workers, which could very well explain these patterns.

It is also worthwhile to look at the firms that actually change ownership
status during this period. In Table 5 we show the summary for firms with
respectively low and high union shares, defined with a threshold of 50 %, when
they are domestic and foreign owned. We see that the firms with low union
share that become foreign owned are much smaller, and also that the wages
show a larger increase of 13 % for these firms, as opposed to 9 % for the firms
with a high union share. Still, this might be due to the growth in the share
of high skilled workers, or the possibly larger growth in productivity and value
added per employee.
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4 Estimation

The employment schedule of plant i in year t follows from the first order condi-
tion of profit maximizing labor hiring

wit =
∂Yit
∂Lit

, (11)

where Yit is the gross product of the firm, assumed to be Cobb-Douglas. We
will base our estimations on the log form yit = βllit + βmmitβkkit + ωit + ηit,
where lower case letters denote logs. lit is the number of employees, mit is
intermediate goods, kit is the capital stock employed by the firm, ωit is a plant
specific productivity shock observable to the firm but not the econometrician,
and ηit is an altogether unobserved productivity shock assumed to be iid. mean
zero.

This implies that Equation 11 can be written in logs as

lnwit = βl + (βl − 1)lit + βmmit + βkkit + ωit + ηit. (12)

The plant specific productivity ωit is estimated following Olley and Pakes
(1996),6 The estimated productivity is summarized for each year in Table 6 for
all firms, and for domestic and foreign owned firms separately. We see that the
foreign owned plants have much larger total factor productivity overall, although
the average yearly growth rate is 3.5 % for domestic owned plants, while it was
3 % for the foreign owned plants over this period. Controlling for firm fixed
effect, and skill composition and education of the workers, it seems to be the
case that productivity increases in firms that gets more FDI, estimated to have
an impact of a 12 % going from fully domestic to fully foreign owned.

We use union membership share in the firm to measure union bargaining
power, and an interaction term between union share and a dummy for foreign
ownership to measure reduced bargaining position of unions as an effect of the
firm becoming more multinational. Our preferred econometric specification then
becomes

lnwit = αi + γt + (βl − 1)lit + βlkit + βωωit

+βuunionit + βf foreignit + βufunionit · foreignit + βXXit + ηit, (13)

where αi is a firm specific intercept, i.e. a fixed effect, γt is a time dummy for
each year, unionit is the share of unionized workers, foreignit is a dummy for the
largest foreign owner having an ownership share of 50 % or larger, Xit is a vector
of firm and firm-average worker characteristics, including industry dummies,
industry-year dummies, share of high and medium skilled workers, female share,
years of education, sex, tenure and age. We also let the estimated productivity
ωit have a coefficient different from one, since the labor-wage schedule of the firm
following from the Cobb-Douglas production specification must be interpreted as
an approximation, especially in light of the bargaining setting we are envisioning.
In other words, we do a fixed effect regression of the log of mean wage costs of
the firms.

The result of the regression specified in Equation 13 is reported in the first
column of Table 7. We see that all coefficients have the expected sign. There is

6See Appendix for details on the results from these estimations.
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Table 6: Summary of estimated productivity, by year

Year Mean
Std. Dev.

All Domestic Foreign

1996 4.44 4.42 4.75
(0.44) (0.42) (0.55)

1997 4.47 4.45 4.78
(0.45) (0.44) (0.48)

1998 4.50 4.48 4.82
(0.44) (0.43) (0.49)

1999 4.46 4.44 4.79
(0.42) (0.41) (0.46)

2000 4.46 4.44 4.79
(0.41) (0.40) (0.46)

2001 4.45 4.43 4.79
(0.43) (0.42) (0.49)

2002 4.48 4.45 4.81
(0.46) (0.45) (0.47)

2003 4.46 4.44 4.76
(0.48) (0.47) (0.52)

2004 4.54 4.52 4.80
(0.50) (0.49) (0.46)

2005 4.60 4.58 4.84
(0.53) (0.52) (0.48)

2006 4.65 4.62 4.96
(0.54) (0.53) (0.61)

2007 4.65 4.62 4.99
(0.45) (0.42) (0.56)
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Table 7: Wage regression, log wagecost per employee as dependent variable

(1) (2) (3)
All Hi Union Lo Union

Share unionized 0.034 0.109 0.013
(0.008) (0.022) (0.014)

Foreign owned 0.047 0.225 -0.007
(0.019) (0.049) (0.024)

Interaction foreign owned and union share -0.088 -0.308 0.096
(0.028) (0.062) (0.077)

Log TFP 0.529 0.447 0.558
(0.004) (0.006) (0.005)

Log labor -0.436 -0.432 -0.438
(0.004) (0.007) (0.005)

Log intermediate 0.188 0.148 0.204
(0.002) (0.003) (0.002)

Log capital 0.093 0.093 0.091
(0.002) (0.004) (0.002)

Observations 54934 17741 37193
R2 0.495 0.496 0.495

Standard errors in parentheses

Included controls: Firm fixed effects, industry dummies, year dummies,

industry-year dummies, average years of education in plant, female share,

and share of high skilled and medium skilled workers.

Note: High unionization defined as firms with more than 50 % unionized employees.
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Figure 3: Estimated impact on wages of foreign ownership for firms with high and
low union share that become foreign owned.

a positive wage effect of the firm union share, which is in line with our assump-
tion that higher unionization increases the bargaining power of labor. Becoming
foreign owned has a positive effect on wages. There is also a substantial esti-
mated interaction effect between share of largest foreign owner and share of
workers unionized, implying that if the foreign share goes up in more unionized
firms, wages will be lowered.7 The estimated effect is such that in a fully union-
ized firm, they will achieve 9 % lower wages when they become foreign owned
than would otherwise be expected. This indicates that there indeed might be
a bargaining effect hurting the unions’ position when the firms become part of
multinational entities that make joint decisions on production and hiring, as
predicted by Lommerud et al. (2006).

A prediction from our model is that the wage effect of foreign ownership
should be largest where the unions are strong. By estimating the model sepa-
rately for firms with high and low unionization rate, as reported in the second
and third column of Table 7, we see that this indeed seems to be the case.

It is also a concern that the effect we find could be due to something special
happening in the firms before they become foreign owned. To investigate this,
we estimate the model, excluding the interaction term and including leads and
lags on the time the firm becomes foreign owned. Figure 3 shows estimated leads
and lags with a 95 % confidence interval for three years before and after the
M&A, for firms with high and low union share separately. For the firms with
high union shares, the timing works as expected, and there is no discernible
changes in the log of wage prior to becoming foreign owned, but a significant
negative impact in the same period and the following two periods. The firms
with low union shares show another, quite interesting pattern: Wages seem to
increase just before an acquisition, but there is no impact of foreign ownership
after that. This is not problematic for our main results, but might point to some
heterogenous motives for foreign M&A’s. The non-unionized firms that become
foreign owned are small, with about 15 employees on average, and particularly
successful, something which might make them popular targets. The unionized
firms are larger, with about 50 employees on average, and might be targeted

7We have to stress that at this stage, more work remains in controlling for specific changes
in the type of jobs and persons employed at the plants.
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for the possibility of restructuring and reducing the bargaining position of the
unions.

We would like to point out that the regression inspired by the relationship in
Equation 11 is not entirely correct in the case where the firms enjoy monopsony
power in the labor market. In this case, the correct expression would be wit +
∂wit

∂Lit
Lit = pit

∂Yit

∂Lit
, i.e. implying less hiring for any wage-level in the case of an

upward sloping labor supply. Since the term ∂wit

∂Lit
Lit is not explicitly modelled

and accounted for in the estimation, it might imply a bias in the estimation of
Equation 13 in the presence of monopsonistic hiring. We are currently looking
for ways to address this problem.

5 Conclusion

Our current findings seem to support the notion that foreign ownership de-
creases the bargaining position of unions, in line with the theoretical findings
of Lommerud et al. (2006). There still remains much work to be done before
we can be certain of this effect and what other mechanisms are at play. Even
though we have attempted to control for various factors that are plausibly af-
fected by foreign ownership, the endogenous nature of international mergers is
still a major concern in these estimations. Still, the indications we find at this
stage seems promising for obtaining some interesting results on the nature of
wage setting in the presence of increasing FDI activity and cross-border M&A’s.

A Appendix

A.1 Capital measure

The Manufacturing Statistics we have from Statistics Norway contains data from
1966 to 2007. For the period 1974-1995 there is records of the fire insurance
value of 1) buildings and installations, and 2) equipment and fixtures. We
use the values of these in 1995, the year before our period of study, as the
initial value of capital stock of respectively buildings and equipment. These
two capital series are then constructed using a perpetual inventory method
Kt+1 = (1− δ)Kt + It, where the depreciation rate for buildings is set to 0.0361
and 0.1179 for equipment (Hulten and Wykoff, 1981; Olley and Pakes, 1996),
and gross investment for both types of assets are available on a yearly basis.
Rented buildings and equipment are capitalized according to rental rates implied
by these depreciation rates and added to the firms invested capital stocks in each
year.

A.2 Production function and productivity estimates

Following Olley and Pakes (1996), we assume that investment is a function of
the capital stock and the part of productivity that is observable to the firm,
always increasing in productivity such that we can take the inverse to obtain
ωit = h(iit, kit).

8 We also control for the selection effect due to firm survival
being conditional on capital stock and productivity (Olley and Pakes, 1996).

8Note that in contrast to Olley and Pakes (1996), we do not include the age of the firm as
this has no impact on the results. We do, however, include intermediate inputs.
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Table 8: Estimation of production function parameters

(1)
Log value added

Log labora 0.395
(0.003)

Log intermediateb 0.363
(0.002)

Log capitalc 0.122
(0.004)

Observationsd 29670
aMeasured as number of employees in plant.
bMeasured as value of intermediates.
cCoefficient estimated with yit − bllit − bmmit as dependent variable.
dNumber of observations reduced due to use of lagged values in estimation.

We then estimate the following equations to get an unbiased productivity
measure

yit = βllit+ βmmit + φt(iit, kit) + ηit (14)

Prt{χit+1 = 1
∣∣ωit+1(kit+1)} = P(iit, kit) ≡ Pit, (15)

yit+1 − βllit+1 − βmmit+1 = βkkit+1 + g(P̂it, φ̂it − βkkit) + ξit+1 + ηit+1, (16)

where φt is a third order polynomial in capital and investment, χit is an indicator
for firm i being in business at time t and g(·) is a function controlling for the
survival selection, modeled as a third order polynomial in estimated survival
probabilities and estimated productivity from the first step. The results of the
production function estimation is reported in Table 8. The coefficients on labor
and intermediate inputs seems quite reasonable, but the coefficient on capital
is smaller than one would expect. Still, these results are much more reasonable
than the ones we obtain if we run regular OLS or a within-estimator, so we will
take the productivity estimates obtained with the Olley-Pakes method as our
point of departure.
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