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Abstract

The aim of this paper is to study the relationship between offshoring, or international
fragmentation of production, and relative domestic wages. The existing empirical
literature on offshoring and wages has primarily considered a measure of industry
level offshoring in general, and have not been able to distinguish between offshoring
to different countries or within-industry differences in offshoring activity. We utilize
novel firm level customs data to investigate the link between offshoring and wages,
having data that enable us to also incorporate the geographic dimension of imports.
We provide evidence for Norway on offshoring and wages that is comparable to ex-
isting evidence for other western countries, statistically significant and economically
insignificant. In addition, we show that controlling for the geographical dimension
of offshoring actually has little effect on the results.
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1 Introduction

An important feature of the ongoing globalization process is the integration of markets

by the disintegration of production into different parts conducted at different locations.

As a result, firms are increasingly engaged in offshoring, either by importing intermedi-

ate inputs from suppliers abroad, or by relocating parts of their production to affiliates

abroad.1 Along with the documented increase in offshoring, there has also been a marked

trend in several countries of increased wage and income inequality.2 A pertinent question

has been to what extent offshoring can explain rising within-country inequality, or more

generally, how offshoring affects labour markets in the offshoring countries. In this paper

we document the development in earnings inequality among Norwegian full-time manu-

facturing workers, and investigate to what extent changes in offshoring activities among

manufacturing firms in Norway has any effect on the wages of manufacturing workers.

From a theoretical point of view, the potential effects of offshoring on labour market

outcomes are not obvious. Relocating parts of production abroad will ceteris paribus

reduce employment at home, but the associated cost savings may make the offshoring

firms more competitive, increase their market shares and hence increase employment and

wages. Theoretical models that distinguish between skilled and unskilled labour could,

depending on assumptions, produce both increasing and decreasing wage inequality as a

result of offshoring tasks that are low-skill intensive. Feenstra and Hanson (1996) set up

a model where a final good is produced by a continuum of tasks that each vary in its

required skill intensity, but all require capital together with labour to perform the task.

Firms in skill intensive (rich) countries will offshore the least skill intensive tasks to (poor)

countries that are abundant in low skilled labour. An increase in the capital stock of the

poor country that makes offshoring easier from the rich country will increase the skill

threshold of offshored tasks and result in decreased relative demand for unskilled labour

1Among others, David Hummels and Yi (2001) and Feenstra and Hanson (2003) provide evidence of
this development for several countries.

2For a survey and debate of the trends in the U.S., see David H. Autor and Kearney (2008). Similar
trends are found for the UK and other anglophone countries, as documented by Machin and Reenen
(2007). Several developing countries have also seen a rise in income inequality, see Goldberg and Pavcnik
(2007).
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in the offshoring country and hence an increase in wage inequality.3 In Grossman and

Rossi-Hansberg (2008)’s model of trade in tasks the authors introduce costs of offshoring

tasks to a foreign country. A reduction in the cost of offshoring tasks that are performed

by low skilled workers acts as an increase in the productivity of low skilled labour. Such a

cost reduction will benefit the low skill intensive sector more than the high skill intensive

sector and this will increase the economy-wide demand for low skilled labour and hence

increase low skilled wages and reduce wage inequality. The positive productivity effect on

low skilled wages could, in the large country case, be overturned by a lower relative price

of the final product due to the productivity effect.

The models of trade in tasks by Feenstra and Hanson (1996) and Grossman and Rossi-

Hansberg (2008) are based on assumptions of competitive labour and product markets.4

Examples of alternative models of outsourcing with imperfect markets and firm level

bargaining between firms and unions can be found in Kramarz (2008) and Lommerud,

Meland, and Straume (2009). In Kramarz (2008) firms and unions bargain over both

employment and wages in a two stage game where the firms decide on the level of offshoring

in the first stage. In this model, offshoring reduces the rents the firm has to share with the

unions in the bargaining process, and hence the model predicts that firms who face strong

unions should outsource more than firms facing weak unions in order to discipline workers.

The result is that increased outsourcing reduces employment in the firm while the effect

on wages could be both positive and negative. Kramarz (2008) tests his model using

detailed firm and worker level data from France, and finds evidence consistent with its

predictions. Interestingly, using a similar model Lommerud, Meland, and Straume (2009)

conclude that lower union power leads to increased outsourcing, and that outsourcing has

a positive effect on the wages for those workers remaining in-house.5

3The main point in Feenstra and Hanson (1996) is to show that increased offshoring also increases wage
inequality in the poor country, as the newly offshored tasks are more skill intensive than previous tasks,
and therefore increase the relative demand for skills. This result is in contrast to the standard Heckscher-
Ohlin model that predicts that trade in goods would increase income inequality in rich countries and
reduce inequality in poor countries.

4For a recent review of the literature on the link between trade and inequality, where trade is defined
not only in terms of offshoring, see ?

5The main reason for the diverging predictions of Kramarz (2008) and Lommerud, Meland, and
Straume (2009) lies in whether the costs of imports are included in the profits at the stage of bargaining
between the firm and its workers. In Kramarz’ model outsourcing has the effect of reducing the rents that
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As the theoretical models generate different predictions concerning the links between

offshoring and labour market outcomes, this leaves the floor open for the empiricists.

Numerous empirical studies concerning wage differentials caused by offshoring have been

published, and they seem to fall into three broad categories; the macro approach: es-

timating industry level production or cost functions, using the estimated elasticities as

a description of the labor market implication of offshoring;6 the micro wage approach:

estimating mincer-type equations on individual wages treating industry level offshoring

indices as a shift parameter;7 and the micro elasticity approach: estimating labor demand

elasticities from firm level cost functions and studying their relation to offshoring.8 Com-

mon among these studies is that they usually find small effects of offshoring on demand

for labor, that is, statistically significant, albeit economically almost insignificant effects.

Apart from the Swedish study conducted by Ekholm and Hakkala (Ekholm and Hakkala,

2008), none of the above mentioned empirical studies have had the opportunity to take

advantage of the geographic variation in offshoring. Arguably trade induced by differ-

ences in factor abundances may have different labor market impacts than trade induced

by scale economies or love of variety, in essence trade between different countries may

have a different impact than trade between similar countries. Using very detailed cus-

toms data, we are able to distinguish between offshoring to high income and low income

countries. A few recent studies having access to firm level trade data also explore the

geographical dimension of offshoring. Andersson and Karpaty (2007) use firm level data

from Swedish manufacturing and find that the relative demand for high skilled labor is

positively affected by service offshoring and offshoring of goods to Asia, but negatively

affected by offshoring to high income countries. Medium skilled lose some on average and

the demand for low skilled workers actually increase offshoring to Eastern Europe.9 Hum-

mels, Jorgensen, Munch, and Xiang (2010) use Danish matched employer employee data

the firm shares with its workers, while in Lommerud, Meland, and Straume (2009) outsourcing increases
the rents to be shared, and as stronger unions are able to get a larger share of this rent increasing its
outsourcing is not profitable for firms with strong unions.

6See e.g. Feenstra and Hanson (1996), Hijzen, Görg, and Hine (2005), and Ekholm and Hakkala
(2008).

7See e.g. Geishecker and Görg (2008) and Munch and Skaksen (2009).
8See e.g. Senses (2010).
9They have firm level data on the number of employees by skill group.
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with firm level import and export information to investigate the effect of shocks to exports

and imports on wages and employment at the firm and worker level. In their empirical

approach they utilize very detailed country and product patterns of danish manufacturing

firms to investigate the effects on workers. They find that among workers in firms that

increase their imports; wages of college educated workers increase while wages of remain-

ing workers who stay in the firm fall and the employment of high school educated workers

contracts.

The rest of the paper is structured as follows. Section 2 offers an overview of previous

empirical literature on offshoring and various labour market outcomes. In section 3 we

present our empirical methodology, while section 4 presents the data we use in our analysis.

We present our results in section 5, and conclude in section 6.

2 Related literature: to be completed

The empirical literature looking at the labour market effects of offshoring originated from

the twin observation of increases in the skilled/unskilled wage-gap and the trend of in-

creasing fragmentation of production across borders. The early empirical papers often

start from the empirical specification suggested by Berman et al. (1994), where the rep-

resentative firm is assumed to have a translog cost function where capital is fixed and

labour of different types are variable inputs. From such a specification one can arrive at

an estimating equation where the wage-bill share of each skill group is a function of capi-

tal, output and wages for the different skill groups, and a measure of offshoring intensity.

This approach is employed by, among others, Feenstra and Hanson (1996). The men-

tioned studies all use industry level data of wage-bill shares, costs hares and offshoring.

Crino (2009) reviews this strand of the literature. Typical results are that high skilled

workers seem to benefit from offshoring, but the effect is relatively small, and contributes

only to explaining a small part of the increased wage-gap documented in , for instance,

the US.

A later strand of the literature utilizes firm level data on wage or employment shares,

combined with industry level measures of offshoring based either on aggregate trade data
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or input-output tables (or a combination of the two sources of data).

Geishecker and Görg (2008) have individual wage data from the German socioeconomic

household panel and estimate wage equations with industry level offshoring measures

constructed from input-output tables. They find that outsourcing reduced the real wage

for workers in the lowest skill categories while it increased real wages for high-skilled

workers over their sample period from 1991 to 2000.

The most recent trend in the empirical offshoring literature is the utilization of firm

level trade data, either with firm level data on skillshares wageshares or employment. Our

paper uses firm level trade data comined with matched employer employee data, this type

of data has previously been used by Kramarz (2008) and Hummels, Jorgensen, Munch,

and Xiang (2010). Kramarz (2008) investigates how wages and employment of French

manufacturing workers are affected by the sourcing strategies of their employing firms.

He focuses on the period when the Single Market Program of the European Community

was implemented (1986-1992). The aim of the SMP was to create a single market within

the EC by reducing tariffs and other barriers to trade. Hence, during this period French

manufacturing faced increased competition and outsourcing options. Kramarz (2008)

starts with a theoretical model of bargaining between workers and firms, where (according

to French bargaining institutions) the parties bargain over both wages and employment

in the second stage of the game. Firms make their outsourcing decisions in the first

stage given the expected outcome of bargaining with the unions in the second stage.

The threat point of the firm when bargaining with the union is taken to be profits from

pure outsourcing, ie imports of final goods, when no local employment is necessary. One

prediction from the model is that firms facing strong unions will outsource a larger share of

its production than firms facing weaker unions. More outsourcing reduces the quasi-rents

to be shared with workers by increasing the threat point of the firm in its negotiations with

the unions. This effect depresses wages, while since the costs of outsourcing does not enter

the profits to be shared at the bargaining stage the final effect on wages could be positive

or negative, while the model predicts lower employment as a result of outsourcing.10

10These results are under the condition that the elasticity of substitution between imports and local
labour is larger that the demand elasticity.
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Kramarz finds that workers in firms with strong unions are not affected by the firm’s own

imports, but are strongly negatively affected by imports of competitors. He also shows

that firms facing strong unions increased their imports of final goods (what Kramarz

calls offshoring) and hence reduced employment over the analysis period, in line with the

predictions of his model.

Hummels, Jorgensen, Munch, and Xiang (2010) use Danish matched employer em-

ployee data with firm level import and export information to investigate the effect of

shocks to exports and imports on wages and employment at the firm and worker level.

They limit their sample of firms by only including firms with substantial amounts of

imports (each year) roughly equal to the wages of two manufacturing workers, thus the

main focus is on the effect of changes in the intensive margin of imports, not the extensive

margin. Their empirical specification relies on within firm variation in trade, and they

point out that there is substantial variation in the value of imports over time within firms.

In the paper, the authors start with a production function with capital, and a composite

input consisting of labour and imported inputs. In this framework an increase in im-

ported inputs reduces the marginal product of labour (roughly) as long as there is some

substitutability between imports and labour. This effect would cp decrease both employ-

ment and wages. But since the increase in imports also increases the marginal product

of capital, the firm would want to adjust all its inputs. Thus, the authors distinguish

between the wage elasticity depending on whether capital is constant or allowed to ad-

just (which they call elasticity inclusive of the productivity effect). From the model they

predict that types of labour that are highly substitutable with imports will experience

decreased demand and hence falling wages as a response to increased imports. Increased

demand for the product (proxied by shocks to exports) will increase demand for all labour

types. Based on this production function framework Hummels, Jorgensen, Munch, and

Xiang (2010) estimate individual wage equations using spell-fixed effects, thus unobserved

effects specific to the match between a worker and a firm is removed from the equation,

and effects on wages of changes in the intensive margin of outsourcing is identified by time

variation in outsourcing within firms. As the choice of outsourcing is likely to be corre-
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lated with wage setting and employment, Hummels, Jorgensen, Munch, and Xiang (2010)

construct instruments for firm level outsourcing. They find that an exogenous increase in

imports is associated with lower employment, primarily because of lower employment of

low-skilled workers. They also find that high skilled workers get higher wages while low

skilled workers receive lower wages as a result of increased imports (after the firms are

allowed to adjust their other inputs), thus widening the wage gap.

Moser, Urban, and di Mauro (2010) examine the effects of offshoring on employment

using German establishment level data. They start by pointing out that the effects of off-

shoring on employment could either be negative due to relocation of production (what they

call the direct downsizing effect), but potential productivity gains from offshoring could

result in increased employment as firms become more competitive (called the indirect

productivity effect). The aim of the paper is to disentangle these two effects empirically.

Moser, Urban, and di Mauro (2010) do not have access to firm level data on the value of

imports and exports. The data set used for the analysis is the the German IAB panel of es-

tablishments covering the years 1998-2004. This data set contains a survey question about

whether firms have not at all, partly or predominantly received intermediate inputs from

abroad, this question was asked in 1998, 2000 and 2002. The authors use the answers to

this question to construct a binary offshoring value that takes the value one if firms state

that they have increased their share of intermediate inputs from abroad from one survey

to the next. This is the treatment variable, and the authors use a difference-in-differences

matching technique to control for the endogeneity of of offshoring, or the selection into

treatment. The variables included in the selection equation are plant size, average wage,

share of high skilled workers and plant technology prior to the change in offshoring. In

addition foreign ownership, time, industry and region dummies are included in the selec-

tion equation. The analysis then proceeds in four steps. First they find that the overall

effect of offshoring on employment is positive, suggesting that any negative direct effects

from downsizing are compensated by positive indirect productivity effects. The next step

is to identify whether the treated firms increase their offshoring primarily by relocating

own production abroad or by replacing domestic suppliers with foreign suppliers. They
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do this by taking as their outcome variable the share of total intermediate inputs in total

turnover (remember they cannot observe the imported intermediate input share directly

in their data) and argue that if this share increases this is evidence of offshoring through

relocation, while replacing domestic suppliers with foreign ones should not induce changes

in this outcome variable. Their results point towards the latter type of offshoring, as the

treated plants have no significant increase in the the share of total intermediate inputs in

total turnover. This also indicates that the direct downsizing effect in treated plants is

small, explaining the positive employment effect found in the first step.

3 Empirical Strategy

Adopting the familiar Mincerian wage equation setup (Mincer, 1974), regressing log wages

on various controls including individual information as well as information on the firms

employing the individuals, we follow in line with the recent empirical literature on the

topic utilizing micro data. Regressing individual outcomes on firm level controls and im-

portantly firm level offshoring intensities. The benchmark population regression function

can be expressed as the following:

yijt = µi + µj + µt + βxXijt + βzZjt + θOjt + εijt, (1)

where the dependent variable y is the log yearly wages for individual i in firm j, year t.

With fixed effects for individuals, firms, and time. The main explanatory variable is O

and depending on specification contains the relevant measures of offshoring, with θ being

the corresponding parameter vector. Other controls are collected in the vectors X and

Z, for individual level controls and firm level controls respectively, with corresponding

parameter vectors βx and βz. εijt is the usual error term, although arguably exhibiting

within cluster correlation. Equation (1) nests the different fixed effects equations that are

being estimated, defining the relevant vector of covariates according to the specification.

The general setup no less applies, and equation (1) serves as a good starting point.

Applying fixed effects transformations on the data to control for firm and individual
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fixed effects we eliminate differences between individuals, and this may have important

implications on the variation identifying the parameters of the model. The offshoring

intensities are firm specific and time varying, which ensures identification of the parameter

of interest. However, as we are demeaning the data and hence focusing on deviations

from means, there is reason to believe that there is relatively modest variation for firm

loyal employees and that movers (individuals changing firms) may experience a higher

degree of variation and hence drive the results. The offshoring intensities in Geishecker

and Görg (2008) are at 2-digit industry level and they argue that the share of workers

changing sectors in their data is so low that it is not of concern. However, using firm level

offshoring intensities, we are not so fortunate that we ex-ante can disregard the problem.

Temporary solution: Exclude movers as a robustness check. Albeit, removing movers

does on the other hand leave us with another problem, identification of firm fixed effects:

movers are fundamental in estimating firm and individual fixed effects.

One solution to the potential problem of increased variation in offshoring intensities

among movers is to use spell fixed effects. Instead of estimating both individual and firm

fixed effects, we control for job spell unobserved characteristics, nesting both individual

and firm unobservables. The firm fixed effects are identified by movers in the basic

framework, that is individuals changing employers. As we are not interested in the firm

fixed effects per se; we are merely trying to control for firm unobservables, focusing on

job spells will not make the expression less general.

4 Data

4.1 Data sources

We use three different annual data bases for the years 1996-2007, all of which are censuses

that can be linked to each other by firm or plant identifiers. All the data sources are

administered by Statistics Norway. Our starting point is the Norwegian Manufacturing

Statistics, which is collected at the plant level. We then link the administrative files

containing the whole population of residents aged 16-74 to the plant level data. The

10



administrative files contain, among other things, information on age, gender, identification

of current employer, weekly work-hours, annual earnings and detailed education codes.11

Weekly work-hours are recorded as a categorical variable in four groups, with the longest

work-hours being 30 hours or more per week. Our intention is to restrict the analysis to

full-time workers, we therefore restrict our sample in the following way. After matching

workers to the plants in the Manufacturing statistics, we drop workers who never work

full-time and workers earning less than the 10th percentile 80% or more of their years

in a manufacturing plant. We then keep only plants that employ at least two full-time

workers each year. In order to reduce the possible mistakes from discrepancies between

the plant identification numbers in the manufacturing statistics and individual data, we

drop plants with large differences between the number of matched workers and the number

of employees as recorded in the manufacturing statistics (more than 400). We also drop

plants where the change in number of employees from one year to the next is very different

depending on whether we calculate this according to the number of matched individuals

or according to the information about the number of employees in the manufacturing

statistics (more than 300).

Finally, we use the Norwegian customs data that record all customs declarations above

1000 NOK. The customs declarations gives information about imports and exports at the

firm level by country and product code. Note that the customs data is at the firm level,

while the manufacturing statistics is at the plant level. We have firm identifiers in the

manufacturing statistics that enable us to link the imports and exports of a firm to each

of its plants, but unfortunately we cannot identify the imports and exports of single

plants of multi-plant firms. We therefore choose to aggregate the manufacturing statistics

to the firm level.12 In the plant sample we are left with after the cleaning procedures

associated with linking plants and workers, 27% of the plants in our sample are part of

multi-plant firms, and these account for 45% of total productionover the sample period.

Our data after these procedures consists of a firm-level panel with 11 855 different firms

11See Møen et al. (2004) for documentation of the Norwegian linked employer-employee data sets.
12This seems to be in line with the analysis of Kramarz (2008) and Hummels, Jorgensen, Munch, and

Xiang (2010) who also have firm level trade data for France and Denmark, respectively.
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giving 81 000 firm-year observations. These firms employ in total over the period 440

000 different workers giving rise to 2,5 million worker-year observations. The firms in the

panel account for around 80% of total manufacturing production and employment over

the sample period.13 Table 1 shows for each year the total number of firms and workers in

our sample as well as the minimun, average and maximum firm size (in terms of matched

workers).

Table 1: Firms, workers and firm size

Firm size
Firms Workers Min Mean Max

1996 6 469 209 710 2 32 3878
1997 6 626 221 849 2 33 3897
1998 6 910 230 129 2 33 3825
1999 6 732 228 891 2 34 3636
2000 6 914 223 615 2 32 3506
2001 6 814 222 197 2 33 3345
2002 6 828 215 394 2 32 3326
2003 6 780 206 476 2 30 3161
2004 6 783 203 336 2 30 2823
2005 6 809 204 827 2 30 2759
2006 6 817 210 781 2 31 4091
2007 6 604 210 042 2 32 4391

4.2 The wage gap in Norwegian manufacturing

As mentioned in the introduction, one of the main issues in the empirical literature on

offshoring has been to what extent offshoring is related to the increasing wage gap be-

tween low-skilled and high-skilled workers observed in many countries during the last two

decades. The Norwegian labour market is, compared to most other countries, character-

ized by a compressed wage structure (OECD 2008). In manufacturing there is centralized

bargaining with additional firm level wage hikes on top of the centrally negotiated agree-

ments. Traditionally, centralized bargaining has ensured a relatively compressed wage

structure. Evidence on the development of wage inequality in Norway during our sample

period is provided in detail by Dale-Olsen and Misje Nilsen (2009). They conclude that

the spread in earnings in Norway has clearly increased from 1995 to 2006, as measured

13The cleaning procedures do not seem to hit disproportionally in certain years or certain industries.
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by the ratio of the 95th to the median of the earnings distribution. This holds whether

one measures earnings as hourly wages or annual earnings, but the increase in inequality

is moderate compared to the development in the US and the UK. In our data we have

information about annual labour earnings, and figure 1 shows that also within manufac-

turing there has been an increase in earnings dispersion, particularly at the top of the

distribution. If we look at earnings ratios of skilled to unskilled workers where the groups

Figure 1: Earnings inequality: percentile ratios
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of workers are divided by the number of years of education, we do not see such a clear

picture of an increase in the wage gap, see figure 2. Figure 2 shows that the employment

share of workers with 12 or more years of education doubled from 1996 to 2007; from 7

to around 14%.

4.3 Offshoring

Using the import data from the customs declarations we can calculate both firm- and

industry-level offshoring measures following the definition of narrow offshoring coined by

Feenstra and Hanson (1996). According to this definition, used widely in the offshoring

literature, narrow offshoring is defined as imports of goods from industry j abroad relative

13



Figure 2: Skilled to unskilled wage- and employment-ratios
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Skilled workers defined as workers with 12 or more years of schooling

to domestic production of industry j:

Onar
jt =

impjt
prodjt

. (2)

Most of the empirical work on offshoring rely on input-output tables to calculate the

offshoring measures at industry level, e.g. Feenstra and Hanson (1996), Geishecker and

Görg (2008), and a few more. In this paper we use the customs data to calculate the

nominator of equation 2 and the production values in the manufacturing statistics to

calculate the denominator of equation 2.14 Given our firm level trade data, we are also

able to calculate the narrow offshoring measure for each firm according to

Onar
ijt =

impijt
prodijt

, (3)

where i indexes the firm.

For both the industry and firm level we also calculate a measure of offshoring that

14We use a correspondence from Statistics Norway which gives the product codes in the customs data
a Nace code. We use the 2-digit Nace level. In the manufacturing statistics we have Nace codes at the
plant level. We aggregate to the firm-level based on the Nace code with largest production value for
multi-plant firms.
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capture imports not from the same industry,

Obro
jt =

∑N
n6=j impnt

prodjt
, (4)

Obro
ijt =

∑N
n 6=j impint

prodijt
, (5)

where j is the domestic industry, or in the case of the firm level measure, the industry of the

importing firm, and imports are summed over all products apart from those corresponding

to industry j. Note that our definition of broad offshoring does not include narrow as a

part of broad. That is, in our study narrow + broad = total manufacturing offshoring

whereas the common definition is that broad = total manufacturing offshoring ( e.g.

Feenstra and Hanson (1996) and Geishecker and Görg (2008)). Kramarz (2008) also

distinguishes between same industry and all other imports; he calls same-industry imports

for offshoring (of final goods) and remaining imports for outsourcing (of intermediate

inputs).15

Figure 3 shows the development in aggregate offshoring for Norwegian manufacturing,

both for narrow offshoring and total offshoring (imports). In line with the trend in many

other other countries, narrow offshoring has increased also in Norway, from around 11%

in 1996 to 14% in 2007. The level of offshoring seems a bit higher than what Geishecker,

Görg, and Munch (2007) report for Denmark, Germany and the UK.16

Since our data contains information about the country of origin for imports, we show

in figure 4 the development of narrow offshoring to OECD and non-OECD countries,

respectively. The figure shows that allthough the level of offshoring to countries outside

the OECD, the increase from 1996 to 2007 has been much larger for offshoring to countries

outside the OECD.

Moving to the offshoring activities of individual firms, there is large between firm

15Kramarz (2008) divides the former by total sales of the firm, while the latter is divided by total input
purchases of the firm. We return to the issue of measuring offshoring in our robustness checks. Horgos
(2009) discusses the impact of measurement of offshoring on results in studies of labour market effects of
offshoring.

16Note that the offshoring measures in Geishecker, Görg, and Munch (2007) are based in data from
input-output tables.
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Figure 3: Aggregate offshoring ratios in Norwegian manufacturing
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Figure 4: Narrow offshoring: OECD vs non-OECD
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variation in offshoring intensities. Figure 5 shows firm level measures of narrow offshoring

calculated according to equation 3. In terms of narrow offshoring, the median firm in

our sample has no narrow offshoring during our sample period. For firms in the higher

percentiles of the annual distribution of offshoring intensities, figure 5 shows both a clear

increase in offshoring intensities, and large between-firm heterogeneity in offshoring.17

Figure 5: Firm level narrow offshoring: by percentile of firm-year distribution
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Table 2 shows the distribution of firms across different patterns of offshoring activity.

In the upper panel of table 2 we define a dummy saying that firms are offshoring if their

imports are above NOK 500 000. We see that a large share of firms (41%) never import

above this threshold during their time in our sample, while almost 8% import above this

threshold every year.

5 Results

We start with presenting the results from basic log wage regressions in order to see the

basic relationship between wages and offshoring intensities. Table 3 presents results from

OLS regressions in the first two columns, individual fixed effects in columns three and four,

and spell fixed effects in the last to columns. Within each estimation regime we test for the

17Similar figures for the 3 largest 2-digit industries show a similar pattern of heterogeneity, thus the
variation in figure 5 is not only driven by differences in offshoring activity between industries.
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Table 2: Simple patterns: Offshoring above 500K

Pattern No. of firms Percent
Offshoring: above 500K total

Never 4,883 41.19
Always 943 7.95
Other 889 7.50
Starter 598 5.04
Stopper 155 1.31
Alive 4 or less 4,387 37.01
Total 11,855 100

Offshoring: above 500K inside oecd
Never 4,986 42.06
Always 891 7.52
Other 883 7.45
Starter 556 4.69
Stopper 152 1.28
Alive 4 or less 4,387 37.01
Total 11,855 100
Offshoring: above 200K outside oecd

Never 6,410 54.07
Always 123 1.04
Other 512 4.32
Starter 348 2.94
Stopper 75 0.63
Alive 4 or less 4,387 37.01
Total 11,855 100
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effect of including input usage in total, highlighting the possibility of using bad controls

in specification as noted by Hummels, Jorgensen, Munch, and Xiang (2010). As input

usage naturally is related to offshoring, there is some surprise seeing that it has only some

small effect on the point estimate of narrow offshoring on wages, although not significantly

altering the estimates. Columns 1 and 2 show that, on average, and not controlling for

individual and firm unobservables, increased offshoring is associated with higher wages.

The OLS estimates only tell us the correlation between wages and offshoring, controlling

for some individual characteristics and firm size, a correlation that is significantly positive

albeit in monetary terms marginal; a 100 percentage point increase in offshoring will lead

to, on average, 0.25 percent decreased wages. Other controls, such as gender, age, full time

status, and tenure all behave as expected and are strongly significant in all specifications

(apart from gender, which cannot be identified in the fixed effects specifications).

Columns 3 through 6 show us that the association between offshoring and wages

become less precise when controlling for individual and firm unobservables using individual

and spell fixed effects. The minuscule changes when using spell fixed effects as opposed

to individual fixed effects indicate that movers either do not dominate the identification

of the offshoring parameter, or that changes in offshoring intensities predominantly affect

workers within the firm compared to individuals moving between firms with differing

offshoring intensities.

Next we focus on the geographical dimension of offshoring, breaking up the offshoring

intensities into offshoring to countries in the OECD and to countries outside OECD. In

table 4 columns one and three are the same as columns four and six in table 3, whereas

columns two and four use the same specification only defining offshoring as outside and

inside OECD instead of using the total. The regression results indicate that offshoring

outside and inside OECD are differing somewhat in association to domestic wages using

individual fixed effects, where it seems as if offshoring inside OECD makes the workers

better off while offshoring outside OECD makes them worse off. However, these effects are

only just significant on the 10 % level. Using spell fixed effect and distinguishing between

high and low income countries renders the impact of offshoring imprecisely estimated.
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Table 3: OLS, Individual fixed effects, and spell fixed effects

(1) (2) (3) (4) (5) (6)
OLS OLS PID PID SPELL SPELL

w inputs w inputs w inputs
narrow 0.00228∗∗ 0.00254∗∗ 0.00221 0.00228 0.00226 0.00269∗

(2.28) (2.55) (1.52) (1.57) (1.42) (1.69)

production 0.0000149∗∗∗ 0.0000348∗∗∗ 0.00000810∗∗∗ 0.00000945∗∗∗ 0.0000109∗∗∗ 0.0000214∗∗∗

(125.23) (64.46) (28.15) (6.95) (32.69) (15.77)

inputs -0.0000259∗∗∗ -0.00000172 -0.0000128∗∗∗

(-37.09) (-1.03) (-7.80)

female -0.235∗∗∗ -0.235∗∗∗

(-365.20) (-365.73)

age 0.0614∗∗∗ 0.0613∗∗∗ 0.127∗∗∗ 0.127∗∗∗ 0.131∗∗∗ 0.131∗∗∗

(249.00) (248.84) (209.21) (209.21) (155.46) (155.28)

age sq -0.000667∗∗∗ -0.000666∗∗∗ -0.000908∗∗∗ -0.000908∗∗∗ -0.000937∗∗∗ -0.000936∗∗∗

(-229.54) (-229.33) (-130.91) (-130.91) (-121.02) (-120.96)

med skill 0.0832∗∗∗ 0.0834∗∗∗ 0.0362∗∗∗ 0.0362∗∗∗ 0.0365∗∗∗ 0.0365∗∗∗

(123.90) (124.23) (20.25) (20.25) (19.78) (19.77)

high skill 0.382∗∗∗ 0.381∗∗∗ 0.262∗∗∗ 0.262∗∗∗ 0.258∗∗∗ 0.258∗∗∗

(396.32) (396.10) (39.23) (39.23) (37.59) (37.58)

ten 0.000575∗∗∗ 0.000569∗∗∗ 0.000448∗∗∗ 0.000447∗∗∗ 0.000347∗∗∗ 0.000347∗∗∗

(63.37) (62.74) (25.22) (25.17) (7.60) (7.59)

ten sq -0.00000142∗∗∗ -0.00000141∗∗∗ -0.00000162∗∗∗ -0.00000162∗∗∗ -0.00000177∗∗∗ -0.00000178∗∗∗

(-55.09) (-54.91) (-31.40) (-31.38) (-31.00) (-31.09)

cons 9.430∗∗∗ 9.433∗∗∗ 7.230∗∗∗ 7.230∗∗∗ 8.633∗∗∗ 8.637∗∗∗

(92.26) (92.27) (24.40) (24.40) (220.33) (220.39)
N 1957046 1957046 1957046 1957046 1957046 1957046

t statistics in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
robust standard errors

Table 4: Comparison: ind and spell FE, offs. tot and oecd break down

(1) (2) (3) (4)
Fixed effect PID PID SPELL SPELL
Geography Total OECD Total OECD
narrow 0.00228 0.00269∗

(1.57) (1.69)

nar oecd 0.00290∗ 0.00235
(1.95) (1.44)

nar nonoecd -0.0139∗ 0.0119
(-1.73) (1.42)

cons 7.230∗∗∗ 7.230∗∗∗ 8.637∗∗∗ 8.637∗∗∗

(24.40) (24.40) (220.39) (220.39)
N 1957046 1957046 1957046 1957046

t statistics in parentheses
robust standard errors
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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So far the regressions have not interacted offshoring and skill, making the estimated

effects simply average effects across skill levels. Table 5 shows the results from individual

and spell fixed effects regressions with and without the geographical break down. Initially

it can be observed that the specifications with worldwide offshoring yield insignificant

results also when interacting with skill. There is some indication however, that medium

skill labor are adversely affected by increases in offshoring outside OECD, both in the

individual fixed effects and in the spell fixed effects specifications.

Table 5: interacting off and skill. tot and oecd break down

(1) (2) (3) (4)
Individual FE Individual FE Spell FE Spell FE

Total OECD Total OECD
narrow 0.00195 0.00425

(0.63) (1.26)

M sk narroww 0.000483 -0.00239
(0.13) (-0.58)

H sk narrow 0.0000912 0.00000358
(0.02) (0.00)

oecd 0.000891 0.00269
(0.28) (0.79)

M sk oecd 0.00288 -0.000523
(0.75) (-0.13)

H sk oecd -0.000262 -0.000326
(-0.06) (-0.07)

nonoecd 0.0173 0.0369∗∗

(1.19) (2.39)

M sk nonoecd -0.0582∗∗∗ -0.0462∗∗∗

(-3.56) (-2.72)

H sk nonoecd 0.0452∗ 0.0389
(1.77) (1.47)

cons 7.230∗∗∗ 7.230∗∗∗ 8.637∗∗∗ 8.637∗∗∗

(24.40) (24.40) (220.02) (220.54)
N 1957046 1957046 1957046 1957046

t statistics in parentheses
robust standard errors
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

In a last effort to find some effects of offshoring on labor demand we estimate skill

specific regressions in order to completely control for heterogeneous impacts of all control

variables and of offshoring. These results are presented in table 6. In this case the

negative effect on the medium skilled disappears, while the high skilled seem to benefit

from offshoring both outside and inside OECD in this specification.18

18As a robustness check we also included broad offshoring in the last specification without any alteration
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Table 6: separate regressions for each skill level

(1) (2) (3) (4) (5) (6)
LOW skill LOW skill MED skill MED skill HIGH skill HIGH skill

Total OECD Total OECD Total OECD
narrow 0.00557 0.00210 0.00971∗∗∗

(1.56) (1.07) (3.03)

nar oecd 0.00524 0.00191 0.00803∗∗

(1.46) (0.95) (2.46)

nar nonoecd 0.0136 0.00718 0.0553∗∗∗

(0.75) (0.69) (2.75)

cons 8.382∗∗∗ 8.382∗∗∗ 8.816∗∗∗ 8.816∗∗∗ 8.534∗∗∗ 8.524∗∗∗

(120.10) (120.10) (309.07) (309.05) (68.72) (69.41)
N 403287 403287 1253990 1253990 299769 299769

t statistics in parentheses
robust standard errors
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

6 Concluding remarks

In this paper we seek to shed light on the discussion concerning increasing international

production fragmentation and its relation to domestic labor demand, and more specifically

its relation to domestic wages and wage inequality between workers of different skill.

Utilizing detailed employer-employee data we find a very weak indication of increasing

wages for high skilled workers from offshoring, both to high and low income countries. As

well, as has often been the case in the literature, the effects of offshoring on domestic wages

are modest; a 100 percentage points increase in the offshoring intensity (that is, more than

the entirety of the production value is being sourced from abroad) leads to wage increases

in the region of 1-6 %. Translating this into observed changes in offshoring, changes in

the scale of maybe 10 percentage points, one can see that this is not the main driver in

terms of wage development.

to the results.
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