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Theoretical research in international trade
increasingly focuses on �rm heterogeneity
in di¤erentiated product markets following
Melitz (2003). A key implication of this
line of research is that �rms are unevenly af-
fected by trade liberalization: low productiv-
ity �rms exit, intermediate-productivity do-
mestic �rms contract, and high-productivity
exporting �rms expand. More recent theo-
retical research has provided conditions un-
der which �rm wages vary with �rm rev-
enue, which opens up a new channel for trade
to a¤ect wage inequality. Trade liberaliza-
tion that enhances the dispersion of revenues
across �rms also increases wage inequality
across workers and �rms.

One line of research assumes competitive
labor markets, so that all workers with the
same characteristics are paid the same wage,
but wages can di¤er across �rms because
of di¤erences in workforce composition (e.g.
Verhoogen 2008 and Yeaple 2005). Another
line of research introduces labor market fric-
tions, so that workers with the same charac-
teristics can be paid di¤erent wages by dif-
ferent �rms. Potential sources of such la-
bor market imperfections include search and
matching frictions (e.g. Davidson and Ma-

� Akerman: Stockholm University, Department
of Economics, Stockholm, SE-106 91, Sweden, an-
ders.akerman@ne.su.se. Helpman: Harvard Univer-
sity and CIFAR, Department of Economics, 1805
Cambridge Street, Cambridge, MA 02138, ehelp-
man@harvard.edu. Itskhoki: Princeton University, De-
partment of Economics and WWS, Princeton, NJ 08544,
itskhoki@princeton.edu. Muendler: UC San Diego, De-
partment of Economics, 9500 Gilman Dr MC 0508, La
Jolla, CA 92093-0508, muendler@ucsd.edu. Redding:
Princeton University, Department of Economics and
WWS, Princeton, NJ 08544, reddings@princeton.edu.
Acknowledgements: Helpman, Itskhoki and Redding
thank the National Science Foundation for �nancial sup-
port. Akerman thanks the Jan Wallander and Tom
Hedelius�Foundation and the Swedish Research Coun-
cil for �nancial support. We are very grateful to Itzik
Fadlon for excellent research assistance. The usual dis-
claimer applies.

tusz 2009 and Helpman et al. 2010) and ef-
�ciency or fair wages (e.g. Amiti and Davis
2012 and Egger and Kreickemeier 2009).
This class of theoretical models receives

strong empirical support. Helpman et al.
(2012) develop an extension of the struc-
tural model of �rm heterogeneity and trade
in Helpman et al. (2010) and estimate it us-
ing Brazilian employer-employee and trade
transactions data. They show that the ex-
tended model provides a good �t to the ob-
served distributions of wages and employ-
ment across �rms. More broadly, Helpman
et al. (2012) highlights a number of stylized
facts that support the mechanism of �rm-
based variation in wages within sectors and
occupations.
In this paper, we show that many of

the same stylized facts are observed using
Swedish employer-employee and trade trans-
actions data. Since Brazil and Sweden are
countries with di¤erent technologies and in-
stitutions, the similarity of the results in
these two di¤erent settings suggests that the
stylized facts are systematic features of the
data. Nonetheless, we do �nd some di¤er-
ences between Brazil and Sweden, which are
consistent with the view that Sweden�s labor
market institutions dampen wage dispersion
between �rms.
The remainder of the paper is structured

as follows. Section I summarizes the data.
Section II presents evidence on the sources
of wage inequality within and between sec-
tors and occupations. Section III shows that
similar results hold controlling for observed
worker characteristics. Section IV exam-
ines the relationship between �rm wages and
trade participation. Section V concludes.

I. Data Description

We use linked employee-employer data
from Statistics Sweden from 2001-7. The
data contain a unique identi�er for each
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worker and employer, as well as information
on each worker�s annual wage, occupation,
education and demographics (age, gender
and labor market experience). We concen-
trate on the manufacturing sector for which
theories of �rm heterogeneity and trade are
likely to be applicable. Since we are in-
terested in wage inequality within and be-
tween �rms, we focus on �rms with �ve
or more employees. We restrict attention
to workers earning at least 175,000 Swedish
Krona (SEK) per year to exclude part-time
workers. We merge this linked employee-
employer data with trade transactions data
on �rm export participation.

We distinguish �ve occupational cate-
gories (Professional and Managerial, Skilled
White Collar, Unskilled White Collar,
Skilled Blue Collar and Unskilled Blue Col-
lar) and 112 detailed occupations. We con-
sider 14 two-digit sectors (e.g. Textiles and
Apparel, Chemicals) and 274 detailed sec-
tors. Finally, we distinguish 21 counties and
290 municipalities.

Table 1 reports some descriptive statistics
on employment shares, mean log wages and
export participation across the 14 two-digit
sectors. In the fourth and �fth columns,
we de�ne an exporter based on sales of at
least one Swedish Krona outside Sweden.
In the �fth and sixth columns, we de�ne
an exporter based on sales of at least one
Swedish Krona outside the European Free
Trade Association (EFTA) and European
Union (EU). Wage dispersion across sec-
tors is smaller in Sweden than in Brazil.
In contrast, exporting is more prevalent in
Sweden than in Brazil, even when we con-
sider exporting to non-EFTA/EU countries.
On average across sectors, exporters to non-
EFTA/EU countries account for 45 percent
of �rms and 79 percent of employment.

II. Wage Inequality Within and
Between Sector-Occupations

To explore the sources of wage inequality,
we begin by decomposing overall wage in-
equality into within and between-group com-

ponents as follows:
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where workers are indexed by i and time by
t; ` denotes groups; N`t and Nt denote the
number of workers in each group and over-
all; wit, �w`t and �wt are the log worker wage,
the average log wage within each group and
the overall average log wage. We use the
log wage for the decomposition, because this
ensures that its results are not sensitive to
units for wages and allows the inclusion of
controls for worker observables.
In Table 2, we report the results of

the decomposition. Each row corre-
sponds to a di¤erent de�nition of groups:
occupations, sectors, sector-occupations,
detailed-sector-detailed-occupations, sector-
occupation-counties and sector-occupation-
municipalities. The �rst and second columns
report results for the level (2001) and change
(2001-7) of wage inequality respectively.
Across each of the rows of the table, we �nd
a substantial contribution for wage inequal-
ity within groups. Around 59 percent of
the level of wage inequality is within sector-
occupations and 52 percent is within sector-
occupation-municipalities.

III. Worker Observables and Residual
Inequality

We now show that these �ndings are ro-
bust to controlling for observed worker char-
acteristics. To do so, we estimate the follow-
ing Mincer regression for log wages:

(1) wit = z0it#t + �it;

where zit is a vector of observable worker
characteristics; #t is a vector of returns to
worker observables; and �it is a residual. We
estimate this regression separately for each
year to allow the returns to worker observ-
ables to change freely over time.
Using the parameter estimates from the

regression (1), we �rst decompose overall
wage inequality (var(wit)) into the contribu-

tions of worker observables (var
�
z0it#̂t

�
) and
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the residual (var(�it)). We next decompose
residual inequality (var(�it)) into within and
between-group components using the decom-
position from the previous section.
As reported in Table 3, we �nd that resid-

ual wage inequality accounts for over two
thirds of overall wage inequality, and that
the vast majority of residual wage inequal-
ity is within sector-occupation. This �nding
that residual wage inequality is even more
concentrated within sector-occupations than
overall wage inequality is consistent with the
fact that much of the variation in worker ob-
servables occurs across sector-occupations.
It is also in line with theories of �rm hetero-
geneity and trade that emphasize di¤erences
in wages within sectors for workers with sim-
ilar observed characteristics.

IV. Trade Participation and
Between-�rm Inequality

To examine the extent to which residual
wage inequality within sectors occurs be-
tween �rms, we augment our Mincerian wage
regression with �rm e¤ects ( jt):

(2) wit = z0it#t +  jt + �it;

where j indexes �rms. We estimate this re-
gression separately for each year and each
sector, which allows the �rm e¤ects to
change over time, as implied by models of
�rm heterogeneity and trade in which �rm
wages change with �rm revenue. The esti-
mated �rm wage components ( ̂jt) capture
both wage premia for workers with iden-
tical characteristics and unobserved di¤er-
ences in workforce composition (including
average match e¤ects). We focus on both
these sources of wage variation because dif-
ferent models within the heterogeneous �rm
literature place di¤erent degrees of emphasis
on each source.
Using the parameter estimates from the

regression (2), we decompose wage in-
equality within each sector (var(wit)) into
the contributions of worker observables
(var

�
z0it#̂t

�
), between-�rm wage inequality

(var
�
 ̂jt

�
), the covariance of worker ob-

servables and between-�rm wage inequality

(covar
�
z0it#̂t;  ̂jt

�
) and the residual within-

�rm wage inequality (var(�̂it)).
In Table 4, we report this decomposition

as well as an analogous decomposition of un-
conditional wages into within and between-
�rm components. We �nd that the between-
�rm component accounts for around 20 per-
cent of the level of wage inequality within
sectors, both unconditionally and after con-
trolling for worker observables.1 This con-
tribution is substantially smaller than in
Brazil (around 40 percent), which could re-
�ect the in�uence of Swedish labor mar-
ket institutions in dampening wage varia-
tion between �rms. Worker observables ac-
count for around 16 percent of the variation
in wages within sector occupations; the co-
variance between worker observables and the
�rm wage component contributes around 1
percent, with the remainder attributable to
the residual within-�rm wage inequality.
The between-�rm wage component pro-

vides a new channel through which trade can
a¤ect wage inequality. As shown in Help-
man et al. (2010), the opening of the closed
economy to trade necessarily raises within-
industry wage inequality within a class of
heterogeneous �rm models in which (a) �rm
wages and employment are power functions
of productivity, (b) only some �rms export
and exporting raises the wage paid by a �rm
with a given productivity, (c) productivity
is Pareto distributed. In this class of mod-
els, the wage and employment of �rms can
be expressed in terms of their productivity
('), a term capturing whether or not a �rm
exports (�(')), the zero-pro�t cuto¤ pro-
ductivity ('d), and parameters:

l(') = �(')�l ld

�
'
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;

w(') = �(')�wwd

�
'
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��w
;

where ld and wd are employment and wage of
a �rm with productivity 'd; �(') = �x >
1 for ' � 'x; �(') = 1 for ' < 'x; 'x

1This �nding is broadly in line with the plant-
level results not controlling for occupation in Nordström
Skans et al. 2009.
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is the exporting productivity threshold; and
�x is the exporter revenue premium given
�rm productivity.
In Figure 1, we display the empirical dis-

tributions of log employment and the log
wage component ( ̂jt) for exporters to any
destination, exporters to outside EFTA/EU,
and non-exporters. Consistent with the
class of models above, exporters are on av-
erage larger and pay higher wages than
non-exporters, and these di¤erences become
even more pronounced once we focus on ex-
porters outside EFTA/EU. In contrast to
the predictions of the class of models above,
there is substantial overlap in the employ-
ment and wage distributions of exporters
and non-exporters. Additionally, the in-
crease in probability densities at low values
for both wages and employment is more con-
sistent with a log normal distribution than a
Pareto distribution.
Helpman et al. (2012) develop an exten-

sion of the above class of models that ac-
counts for these features of the data. Het-
erogeneity in �xed exporting costs across
�rms generates overlap in the wage and em-
ployment distributions of exporters and non-
exporters. Heterogeneity in the costs of
screening worker abilities across �rms gener-
ates an imperfect correlation between wages
and employment even conditional on ex-
port status. Estimating the extended model,
they �nd that it has substantial explanatory
power for the distribution of wages across
�rms and workers. Counterfactual changes
in trade openness result in quantitatively
relevant changes in wage inequality across
workers through the mechanism of di¤er-
ences in wages between �rms.

V. Conclusions

Analysis of Swedish manufacturing data
con�rms many of the stylized facts about
wage inequality found in Helpman et al.
(2012) using Brazilian manufacturing data.
A substantial component of wage inequality
is within sectors across workers with similar
observed characteristics. One notable di¤er-
ence is a smaller contribution from between-
�rm di¤erences in wages in Sweden, which
could re�ect the in�uence of Swedish labor

market institutions in dampening the scope
for variation in wages between �rms through
collective wage agreements.

REFERENCES

Amiti M. and D. R. Davis (2012) �Trade,
Firms, and Wages: Theory and Evidence,�
Review of Economic Studies, 79(1), 1-36.
Bernard, A. B. and J. B. Jensen (1995)
�Exporters, Jobs, and Wages in US Man-
ufacturing: 1976-87,�Brookings Papers on
Economic Activity: Microeconomics, 67-
112.
Davidson, C. and S. Matusz (2009) Inter-
national Trade with Equilibrium Unemploy-
ment, Princeton University Press, forth-
coming.
Egger, H. and U. Kreickemeier (2009)
�Firm Heterogeneity and the Labour Mar-
ket E¤ects of Trade Liberalization,� Inter-
national Economic Review, 50(1), 187-216.
Helpman, E., O. Itskhoki and S. Redding
(2010) �Inequality and Unemployment in
a Global Economy,� Econometrica, 78(4),
1239�1283.
Helpman, E., O. Itskhoki, M. Muendler and
S. Redding (2012) �Trade and Inequality:
From Theory to Estimation,�NBER Work-
ing Paper, 17991.
Melitz, M. J. (2003) �The Impact of Trade
on Intra-Industry Reallocations and Aggre-
gate Industry Productivity,�Econometrica,
71, 1695-1725.
Nordström Skans, Oskar, Per-Anders Edin
and Bertil Holmlund (2009) �Wage Disper-
sion Between and Within Plants: Sweden
1985-2000,�in (eds) Edward P. Lazear and
Kathryn L. Shaw, The Structure of Wages:
An International Comparison, Chicago:
University of Chicago Press.
Verhoogen, E. (2008) �Trade, Quality
Upgrading and Wage Inequality in the
Mexican Manufacturing Sector,�Quarterly
Journal of Economics, 123(2), 489-530.
Yeaple, S. R. (2005) �A Simple Model of
Firm Heterogeneity, International Trade,
and Wages,�Journal of International Eco-
nomics, 65, 1-20.



VOL. VOL NO. ISSUE SOURCES OF WAGE INEQUALITY 5

Table 1� Contribution of the Within Component to Log Wage Inequality

Exporter
Relative Exporter non-EFTA/EU

Emp. Mean Share Share Share Share
Industry Share Log Wage Firms Emp. Firms Emp.
Chemicals 6.5 0.15 91.2 98.9 71.5 96.5
Coke & Re�ned Petroleum 0.5 0.20 77.8 98.8 61.1 96.4
Electrical & Optical Equip. 12.0 0.12 71.4 95.5 54.9 91.6
Food, Beverages & Tobacco 7.6 -0.06 41.5 86.8 19.1 69.4
Machinery & Equipment 14.2 0.01 72.3 93.9 52.7 88.8
Manufacturing n.e.c. 5.0 -0.19 72.9 95.1 36.4 82.0
Metal Products 15.2 -0.06 51.1 83.0 26.0 68.3
Non-metallic Minerals 2.5 -0.03 65.0 93.4 33.2 63.6
Publishing 5.4 0.03 55.3 69.7 21.2 39.0
Pulp & Paper 5.9 0.05 92.1 99.6 64.2 95.2
Rubber & Plastic 3.4 -0.07 85.6 96.8 54.5 80.2
Textiles & Apparel 1.2 -0.13 86.8 94.7 59.5 83.0
Transport Equipment 15.7 0.01 76.8 97.9 47.2 92.2
Wood Products 4.9 -0.10 57.2 85.5 23.4 57.6
Average across sectors 71.2 92.1 44.6 78.8

Notes: Columns are share of manufacturing-sector employment; log wage minus average log
wage in manufacturing sector; share of �rms that export; employment share of exporters.

Table 2� Contribution of the Within Component to Log Wage Inequality

Overall Wage Inequality Level 2001 Change 2001-7
Within occupation 62 71
Within sector 95 74
Within sector-occupation 59 66
Within detailed-sector-detailed occupation 48 51
Within sector-occupation-county 56 65
Within sector-occupation-municipality 52 61

Notes: Table reports the results of within and between-group decompositions. Data include
�ve occupations; fourteen sectors; 112 detailed occupations; 274 detailed sectors; 21
counties; and 290 municipalities.

Table 3� Worker Observables and Residual Log Wage Inequality

Overall Wage Inequality Level 2001 Change 2001-7
(percent) (percent)

Residual wage inequality 70 87
within sector-occupation 83 79

Notes: The unreported contribution of worker observables equals 100 percent minus the
reported contribution for residual wage inequality. The second row reports the within
sector-occupation component of residual wage inequality.
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Table 4� Contribution of the Within Component to Log Wage Inequality

Wage Inequality within Sectors Unconditional Worker Observables
Log Wage Firm Fixed E¤ect,  ̂jt

Level Change Level Change
2001 2001-2007 2001 2001-2007

Between-�rm wage inequality 21 14 19 15
Within-�rm wage inequality 79 86 65 76
Worker observables 16 10
Covar observables-�rm e¤ects 1 0

Notes: All entries in percent. Decomposition of the level and growth of wage inequality
within sector-occupations (employment-weighted average of the results for each
sector-occupation).

Figure 1. Distributions of Employment and Log Wages for Exporters and Non-exporters
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