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1 Introduction

It is a well-documented fact that women earn less than men, even when

looking at relatively equal societies such as the Northern European countries,

and after controlling for observable worker characteristics and hours worked.1

Equally well-known is the fact that exporters pay a higher wage than non-

exporters, and this exporter wage premium remains even after controlling

for a variety of worker and firm characteristics. How are these different wage

gaps related? While the effects of globalization on the gender wage gap has

been studied extensively in the context of developing countries, the effects in

developed countries have received scant attention.

It is also a fact that exporters are larger and more productive than other

firms. But the literature has not yet settled the debate on why they pay

higher wages. Is it because they employ better workers, or is it due to in-

trinsically higher efficiency? In this paper we will try to shed light on the

question by comparing the exporter wage premium for men and women.

Female labor force participation has increased dramatically in Norway during

the last decades. A number of policies have been put into place to encourage

this, most notably universal child care and one year’s paid parental leave –

1See for instance Blau and Kahn (2000) for a survey.

1



including a paternity quota. However, the gender wage gap has not narrowed

to the same extent.2

First, we document some basic facts about the relationship between the

gender wage gap and the internationalization of firms. We use a matched

employer-employee data set covering all firms in the Norwegian manufac-

turing sector and their employees, from 1996 to 2006, focusing on full-time

employees. We confirm the existence of both the gender wage gap and the

exporter wage premium, and document some new stylized facts. The gender

wage gap indeed differs between exporters and non-exporters. The finding

for the sample as a whole is that the gender wage gap is smaller for exporters

than for non-exporters.

This is driven by a smaller wage gap for workers without college education

in the exporting firms. For these workers, the wage gap across both types of

firms is substantial (around 22.8%), but it narrows in the exporting firms.

For college-educated workers, on the other hand, the overall wage gap is

smaller (around 16.9%), but for these workers the gender wage gap is actu-

ally larger in exporting firms.

We further split the sample according to the workers’ occupation, divided

into ten categories, and find that the pattern documented for education lev-

els is confirmed. The exporting firms pay blue-collar females more relative

to males than the non-exporters do, while for the white-collar females, the

gender wage gap is larger in exporting firms. We repeat the exercise for FDI

versus non-FDI firms, and the pattern is the same – if anything, the effects

are even stronger.

Second, we look into some possible mechanisms behind our findings. Can

our results be due to females and males holding different positions within

the firm? This is certainly a source of aggregate wage inequality between

men and women, but we are going to argue that this is not what is driving

2See NOU 2008:6, p. 58-59.
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our results. We see the same pattern documented within the occupational

classifications. Our hypothesis is that our results are driven by differences in

male and female bargaining power and/or firm level labor supply elasiticity. If

these differences exist, they can give rise to a gender wage gap – especially for

the kind of positions where individual wage bargaining plays an important

role in determining the wage of a worker. This will for instance hold for

educated workers in exporting firms, that have a higher profit to share.

2 Theoretical Background

There are several theoretical reasons why increased globalization could lead

to a lower gender wage gap. One hypothesis is that increased product market

competition will force out costly discrimination practices. This is the stan-

dard Becker (1957) model of discrimination, tested by Black and Brainerd

(2004). This theory argues that some employers have a taste for discrimina-

tion that they are willing to pay to practice. If firms that start trading are

exposed to fiercer competition in the product market, they might be induced

to stop discriminating. If gender is a common factor to discriminate on, trade

might in this way reduce the gender wage gap.

Black and Brainerd (2004) test this hypothesis using a difference-in-difference

type of framework, comparing the difference in residual wage gaps between

concentrated relative to competitive industries that were trade-affected and

not. They find, in support of the theory, that the gender wage gap narrowed

more quickly in concentrated industries where the import share grew, than

in competetive industries with a comparable import growth.

Another mechanism is the following: a stylized fact in the labor literature is

that the labor supply elasticity with respect to wages is higher for females

than for males. This has been established in several empirical papers, inves-

tigating the participation decision of men and women. But while the market

level labor supply elasticity might be higher for females, this does not nec-

essarily hold at the firm level. If this is the case, it will be profit optimizing
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for a firm to exploit this by wage discrimination.

The idea that a firm can discriminate in the labor market was originally

developed by Robinson (1933), who assumed that the firm had monopsony

power. More recent advances in search theory has showed that each firm

faces it’s own labor supply curve even if there are many firms competing

for workers, due to search frictions, heterogeneous preferences, and mobility

costs.3

Barth and Dale-Olsen (2009) and Hirsch et al. (2010) estimate the labor sup-

ply elasticity of men and women, and both find that the firm level elasticities

indeed are lower for women. What we are arguing in this paper, follows this

line of research. If female labor supply elasticity is lower than male at the

firm level, or if there are differences in bargaining power for men and women,

this can give rise to a gender wage gap. At the same time, it is a well-know

fact that exporting firms are larger, more productive and more profitable

than other firms. Thus, there is a larger surplus to share in exporting firms.

For the lower education group, individual wage bargaining plays less of a role.

For this group, the wage bargaining is mostly done by the local unions. This

ensures a higher wage for females in exporting firms, compared to females in

non-exporting firms. For the higher education group, however, the variance

of wages is higher. Individual bargaining power and labor supply elasticities

will matter more for the outcome, and this is where we see the relatively

larger gender wage gap.

3 Data and Descriptives

3.1 Data

The data set is assembled from several data sources from Statistics Norway.

We use firm-level data from Statistics Norway’s Capital database, which is

3See for instance Manning (2003).
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an unbalanced panel of all non-oil joint-stock companies in the Norwegian

manufacturing sector. It contains information about revenue, value added,

employment, hours, capital, cost of intermediates and total operating costs.

In 2004 the data set covered about 90% of manufacturing output in Norway.

This data set is merged with firm-level data on trade values from customs

declarations and data on outwards FDI.

This firm-level data set is then merged with employee data on wages cov-

ering all persons working in Norway. In addition, we have information on

number of years and type of education, labor market experience, gender and

various demographics. We keep only full time employees in the data set to

avoid measurement error in number of hours worked, as well as possible wage

penalties to part-time work. Since having kids may affect the time and effort

dedicated to working, we include a dummy variable which equals one if the

employee has one or more children in the wage regressions.

From 2003 onwards, the employment register contains an occupational classi-

fication, based on the International Standard Classification of Occupations,

ISCO-88 (COM). This is a four-digit code describing the type of job the

individual has, ranging from senior official and managers to elementary oc-

cupations that require no formal education. There are ten different catefories

in total.4

We also employ a centrality measure constructed by the Norwegian Insti-

tute for Urban and Regional Research (NIBR), to account for differences

related to the localization of firms. All Norwegian municipalities are split

into residential and labour market regions. These regions are then divided

into five categories along the centre–periphery axis, based on the size of the

population, availability of amenities, number of jobs and distance to nearest

place categorized as central. The categories are: major cities, medium-sized

towns, small towns, rural centres and peripheral. We define a firm as having

4For a more detailed description of the occupational classification, see NOS C 521
Standard Classification of Occupations.
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a central location if it belongs to one of the first two catogories.

This merged data set covers the period 1996 to 2006. Further details on the

data sets and the construction of variables are provided in the appendix [to

be added].

3.2 Descriptives

To be added.

4 Empirical Strategy and Results

4.1 Exporter Premium

To calculate the exporter premium, we first follow a standard approach in the

literature by regressing the firms’ log average wage on an exporter dummy

and log firm size:

lnWagejt = αt + βExporterjt + γ lnLjt + δk + εjt

where lnWagejt is log of the average wage of firm j in year t, αt denotes

year dummies Exporterjt equals one if firm j exports in year t, lnLjt is log

firm size (number of employees) and δk are industry dummies. The results

are given in Table 1.

Table 1: Exporter premium

Export 0.0389∗∗∗

(9.37)

lnL 0.0520∗∗∗

(28.47)
N 105014

t statistics in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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This coefficient translates into an export premium of (eβ − 1) ∗ 100 = 3.96%

exporter wage premium.

4.2 Wage Regressions

A common way of identifying the gender wage gap in the literature is by run-

ning wage regressions of the standard Mincer (1974) type, adding a dummy

that equals one for females. If this dummy is non-zero (and statistically sig-

nificant), this provides both the sign and the magnitude of the gender wage

gap.

The gender wage gap in our sample is sizable, and in line with earlier findings

in Norway and in other countries. Column 1 of Table 2 shows the results of a

simple OLS regression of log hourly wage on number of years of experience,

experience squared, number of years of education, and dummies for children,

the centrality of the firm and gender. We also include sector-year dummies,

and standard errors are clustered by firm. The results show that there is a

(eβ − 1) ∗ 100 = 19% gender wage gap.

To see if this result is mainly driven by between-firm or within-firm variation,

we run a similar regression adding firm fixed effects. The regression is then

of the form:

lnWageijt = βFemalei+γExpit+δExp
2
it+αEduit+ψChildrenit+θCentralityjt+µj+λt+εijt

where Wageijt is the daily wage of worker i working in firm j at time t,

Femalei is a dummy equal to one for female workers, Eduit is the number

of years of education for worker i at time t, Expit is the number of years of

labor market experience for worker i at time t and µj is the firm fixed effect.

Childrenit, Centralityjt and λt denotes the dummies for children, centrality

and year. The results are given in column 2 of Table 2, and show that the

gender wage gap remains strikingly constant.

We further run the same regression on the sample of exporters and non-
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Table 2: General gender wage gap

OLS FE
Female -0.228∗∗∗ -0.226∗∗∗

(-51.56) (-56.05)

Experience 0.0418∗∗∗ 0.0399∗∗∗

(74.80) (77.31)

Experience2 -0.000739∗∗∗ -0.000700∗∗∗

(-66.69) (-69.09)

Education 0.0590∗∗∗ 0.0509∗∗∗

(52.65) (44.95)

Children 0.0596∗∗∗ 0.0592∗∗∗

(33.64) (37.61)

Centrality 0.0757∗∗∗ 0.0727∗∗∗

(12.44) (6.04)
Sector*year Yes No
Year No Yes
N 3108444 3108444

t statistics in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Standard errors are clustered by firm.

exporters separately. The results are given in Table 3. Education seems to

give a slightly higher return in exporting firms, but most importantly for our

purposes, the gender wage gap is smaller in these firms.

A natural next step is to again look at the pooled sample, but add a dummy

equal to one if the firm exports, as well as an interaction between this and

the female dummy. The results from OLS and fixed effects regressions are

given in Table 4. The coefficient for working in an exporting firm is positive

and significant in the OLS regression. This confirms that there is a general

exporter wage premium.5

5The coefficient in the fixed effects regression is slightly harder to interpret, as this is
identified from firms switching status.
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Table 3: Gender wage gap for exporters and non-exporters

Non-exporters Exporters
Female -0.262∗∗∗ -0.220∗∗∗

(-59.55) (-43.83)

Experience 0.0430∗∗∗ 0.0410∗∗∗

(66.46) (60.39)

Experience2 -0.000799∗∗∗ -0.000718∗∗∗

(-57.38) (-53.99)

Education 0.0449∗∗∗ 0.0609∗∗∗

(42.95) (49.58)

Children 0.0618∗∗∗ 0.0598∗∗∗

(21.77) (29.92)

Centrality 0.0909∗∗∗ 0.0648∗∗∗

(14.68) (9.31)
Sector*year Yes Yes
N 676200 2432244

t statistics in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Standard errors are clustered by firm.

The results further show that gender wage gap is still significant and large.

The interaction term between being female and working for an exporting

firm is positive and significant, indicating that the is an extra exporter wage

premium for females.

4.3 Subsample analysis

4.3.1 Split on education

We have so far seen that there is a wage gap in the overall sample of workers,

but that the wage gap is slightly smaller for exporting firms. We now want
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Table 4: Gender wage gap – with export dummies

OLS FE
Export 0.0866∗∗∗ -0.00463∗∗∗

(17.45) (-4.25)

Female*Export 0.0387∗∗∗ 0.0398∗∗∗

(6.06) (28.05)

Experience 0.186∗∗∗ 0.184∗∗∗

(67.36) (487.23)

Education 0.794∗∗∗ 0.690∗∗∗

(46.96) (530.79)

Female -0.245∗∗∗ -0.245∗∗∗

(-49.66) (-191.14)

Children 0.0610∗∗∗ 0.0593∗∗∗

(34.19) (101.30)

Centrality 0.0720∗∗∗ 0.0752∗∗∗

(11.89) (75.22)

Sector*year Yes No
Year No Yes
N 3108444 3108444

t statistics in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Standard errors are clustered by firm.

to see if this holds across education levels, so we split the sample into workers

with and without college education.

4.3.2 Occupational codes

Another possible explanation for our findings is that even if men and women

have the same number of years of education and experience, they simply do

not perform the same kind of job. To get at this, we exploit the fact that,
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Table 5: Education split

College Non-college
Export 0.125∗∗∗ 0.0765∗∗∗

(12.70) (15.15)

Female*Export -0.0296∗∗∗ 0.0543∗∗∗

(-3.20) (8.09)

Experience 0.262∗∗∗ 0.174∗∗∗

(66.93) (62.87)

Education 1.646∗∗∗ 0.583∗∗∗

(39.57) (45.40)

Female -0.169∗∗∗ -0.259∗∗∗

(-20.18) (-50.52)

Children 0.0704∗∗∗ 0.0593∗∗∗

(17.66) (32.07)

Centrality 0.0883∗∗∗ 0.0644∗∗∗

(8.94) (11.79

Sector*year Yes Yes
N 539685 2440776

t statistics in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Standard errors are clustered by firm.

beginning in 2003, the Norwegian employment register contains an occupa-

tional classification. This is a four-digit code describing the type of job the

individual has, divided into 10 categories.6

We run our basis regression on each of the subsamples, and report the results

in Table 6. We see that across all occupations, there is a statistically signif-

icant gender wage gap. This gap is larger for the low-skilled group. When

6We leave out two categories for expositional reasons. They are categories 0 (Armed
forces and unspecified) and 6 (Skilled agricultural and fishery workers). These are not
relevant categories for our analysis, and naturally contain very few observations.
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it comes to the gender export premium pattern we found when splitting on

number of years of education, it is confirmed by these results. For the three

first categories, the Female ∗ Export interaction is negative, but not statis-

tically significant except for the Professional category.

For the blue-collar workers, however, the interaction term is positive, and

statistically significant for the categories with the most observations. This

indicates that for the blue-collar workers, the gender wage gap is relatively

smaller in the exporting firms, while for the white-collar workers, the gender

wage gap is relatively larger in exporting firms.

4.4 Oaxaca-Blinder decomposition

Another common way of analyzing the gender wage gap is by using the de-

composition method deleloped by Blinder (1973) and Oaxaca (1973). In

contrast to the wage regression approach, this method allows the coefficients

to differ between groups. It provides a measure of the extent to which the

difference in outcomes (wages) between the two groups is due to differences

in average endowments (human capital), or differences in returns to these

endowments.

Resuls to be added.

4.5 Sorting

So far, the analysis has focused on controlling for observables, like education

and experience. We have shown that – conditional on the number of years of

education and experience, and even within the same occupations – females

are paid less than males. We have also seen that this gender wage gap is on

average smaller in exporting firms. We argue that this is due to

One might, however, worry that this is due to selection on unobservables

– that the exporting firms hire a different type of females. If the women

attracted to exporting firms are in some systematic, but unobservable, way
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different, we might not be comparing apples with apples.

To get at this, we follow the widely cited method proposed by Abowd et al.

(1999) (henceforth AKM). We estimate wage equations adding worker and

firm fixed effects to control for unobservable characteristics. We run a re-

gression of the form:

lnwit = δi + ΨI(i,t) + xitγ + εijt

where δi is the worker fixed effect, lnwit is the nominal wage for worker i at

time t, measured in logs and relative to its’ grand mean, ΨI(i,t) is the fixed

effect for the firm employing worker i at time t, denoted by the indicator

function I(i, t), xjt is a vector of time-varying characteristics of individual

j, measured relative to their grand means. The time-varying observables in-

cluded in the xjt vector are: years of labor market experience, this variable

raised to the power of two, and four, and year dummies.

As is standard in the literature, we then proceed to see how the worker and

firm fixed effects are correlated. In theory, this correlation could be positive,

negative or zero. If it is positive, it implies that there are complementarities

between firm and worker productivity. If it is negative, it means that they

are substitutes. The basic correlation results are given in Table 7, and show

a negative correlation.

This is in line with several other studies. Lopes de Melo (2013) provides a

list of correlations of worker and firm fixed effects from various countries.

Table 8 shows the estimates stated in Lopes de Melo (2013), to see how our

results (given in the last column) compare.7 Our result is identical to the

one provided for Germany, and indicate that worker and firm productivities

are substitutes in the production function.

7Details on where the different numbers come from and about their construction is
provided in Lopes de Melo (2013).

13



The correlations for our other subsamples are negative as well. What is strik-

ing is how these correlations differ between exporters and non-exporters, as

shown in Table 9. For the exporters, both correlations are negative, but

small. For the non-exporters, the correlations are large and negative for

both genders, and even a bit larger for male workers. So there is a rela-

tively better correlation between unobservable firm and worker productivity

for females in exporting, which might explain some of the lower wage gap in

exporting firms.

To be completed.
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Table 7: Correlation beteen worker FE & firm FE
Worker FE Firm FE

Worker FE 1

Firm FE -0.1920 1

Table 8: Correlation of worker and firm FE
US FR GE IT DK BR NO

Corr -0.03 -0.28 -0.19 0.04 0.00 0.04 -0.19

Table 9: Correlation beteen worker FE & firm FE
Exporters Non-exporters

Female FE -0.03 -0.42

Male FE -0.03 -0.47
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5 Robustness and Econometric Issues

5.1 Large firms

It is well-known that exporting firms are more productive and larger than

other firms. Any difference in wages between exporters and non-exporters

may be driven by this, so we need to control for this to make sure we are not

only capturing a firm size effect.

We approach this from two angles. The first is to add firm size (number of

employees) as a control variable in the wage regressions. The results from

this regression are given in Table 10. We see that while firm size enters sig-

nificantly, the coefficient is very close to zero, and the gender wage gap is

still present. We have controlled for firm size in all our regressions, and none

of the results change.

The second way of dealing with this is to add a dummy for firms with more

than 250 employees, and interact this with the female dummy. The results

are given in Table 11. The large firm dummy is significant and large, as is

the interaction term. But the gender wage gap remains, and there is still an

exporter premium for females.

5.2 Econometric Issues

Lopes de Melo (2013) in addition shows that the zero or slightly negative

correlation between worker and firm fixed effects found in most studies is not

compatible with the fact that there is a positive correlation between the fixed

effect of a worker and the average fixed effect of his coworkers. He reports

this correlation to be between 0.17 and 0.52, and we find it to be 0.16. This

is suggestive that there is some positive sorting going on.

In a seminal paper, Eeckhout and Kircher (2011) show that the AKM method-

ology suffers from even more serious shortcomings. The assumption underly-
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Table 10: Gender wage gap with firm size

OLS
Female -0.228∗∗∗

(-54.58)

Experience 0.0415∗∗∗

(78.20)

Experience2 -0.000735∗∗∗

(-68.85)

Education 0.0577∗∗∗

(52.15)

Children 0.0604∗∗∗

(34.46)

Centrality 0.0685∗∗∗

(12.31)

Employees 0.0000419∗∗∗

(5.16)
N 3108444

t statistics in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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ing the fixed effects framework is that a more productive firm pays a higher

wage, which means that the fixed effect can be used to rank the firms. Eeck-

hout and Kircher (2011) demonstrate that this is inconsistent with a stan-

dard Becker (1973) model, and also the frictional search model of Shimer and

Smith (2000). In stead of having a monotone relationship between firm pro-

ductivity and wages, the authors find that these models predict an inverted

U-shaped curve.

While this obviously has implications for the validity of the AKM results,

there is no consensus in the literatureon how to deal with this. We therefore

stick to the standard specifications for the time being.
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Table 11: Large firm dummy

OLS
Female -0.261∗∗∗

(-55.51)

Exporter 0.0617∗∗∗

(13.52)

Female*Exporter 0.0196∗∗∗

(3.68)

Experience 0.0412∗∗∗

(77.54)

Experience2 -0.000732∗∗∗

(-68.69)

Education 0.0574∗∗∗

(50.47)

Children 0.0614∗∗∗

(36.23)

Centrality 0.0631∗∗∗

(11.73)

Large 0.0747∗∗∗

(10.08)

Female*Large 0.0389∗∗∗

(4.91)
N 3108444

t statistics in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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6 FDI results

To be added.

7 Conclusions

To be added.
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