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Abstract

This paper examines the impacts of offshoring by analyzing how it affects firms’
allocation of resources across activities. We address three key questions. First, we
use detailed new data to provide a clear measure of offshoring and to document how
it relates to firms’ trading decisions. Offshoring firms tend to produce and import
the same products, even after offshoring begins. Second, we show that new industry
measures of offshoring based on a firm’s imports of goods that it produces domesti-
cally differ markedly from measures based on imported goods that the importer does
not produce. Standard measures of import competition contain both types of imports,
thereby confounding the effects of import competition and offshoring. Third, we exploit
these differences between offshoring and import competition to identify the impact of
offshoring on firms’ decisions to reallocate labor away from direct production work
towards technology-related occupations. This reallocation of workers is accompanied
by increases in offshoring firms’ product development and R&D spending. Firm re-
organization highlights the importance of a new channel in which offshoring affects
innovation, and may ultimately affect economic performance and growth as well.
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1 Introduction

A growing number of studies conclude that low-wage imports, and Chinese imports in par-
ticular, are reducing US manufacturing employment (Autor et al., 2013, 2014; Pierce and
Schott, 2016). A potential puzzle for these papers, however, is that even as manufacturing
employment has declined, real value added has continued to rise at about the same rate
as GDP. Moreover, this output growth has occurred in some of the same sectors in which
import penetration has been rising. One potential explanation for the role of trade in the
divergence between manufacturing employment and output is that imports reflect not only
the import competition channel emphasized in the papers above, but also foreign sourc-
ing and production fragmentation decisions made by US firms that continue their domestic
operations.

In this paper, we study the effects of offshoring by analyzing how it relates to import-
ing and its effects on firms’ remaining domestic activities. First, we use detailed new data
to provide a clear measure of offshoring and to document how it relates to firms’ trading
decisions. Offshoring firms tend to produce and import the same products, even after off-
shoring begins. Second, we show that new industry measures of offshoring based on a firm’s
imports of goods that it produces domestically differ markedly from measures based on im-
ported goods that the importer does not produce. Standard measures of import competition
contain both types of imports, thereby confounding the effects of import competition and
offshoring. Third, we exploit these differences between offshoring and import competition
to identify the impact of offshoring on firms’ decisions to reallocate labor away from direct
production work towards technology and innovation-related occupations.

We measure a firm’s offshoring decision using novel data from a survey in which Danish
firms were directly asked whether they relocated their core activity to a foreign location be-
tween 2001 and 2006. This relocation could occur within or outside the boundary of the firm
and explicitly covers only those activities that were previously performed in Denmark. The

survey was administered in 2007 by Statistics Denmark and sent to all private firms with at



least 50 employees, and to firms with 20-50 employees in selected industries. We combine
these data with information on firm employment, sales, production, input usage, R&D ex-
penditure, imports, and exports to create a rich new dataset for studying the ramifications
of offshoring.

The data show that almost ten percent of surveyed Danish firms relocated their core
activity to a foreign region between 2001 and 2006. Among these offshorers, countries that
most recently joined the European Union, collectively referred to as the EU12, were the most
popular destinations. 54 percent of Danish offshoring firms located to these EU12 countries.
One third of the offshoring firms relocated their core activity to China, making it the second
most popular destination. We use the new offshoring data to assess the extent to which
offshoring is associated with importing. Not surprisingly, we find that the majority of firms
that relocate production to a particular region also import from that region. When we delve
into importing further, however, we find that only one quarter to one third of the offshoring
firms that import are importing inputs into their production process. In contrast, imports
of goods that are also produced domestically are more common, with well over half of the
offshoring firms importing products that they produce in Denmark. In addition, offshoring
firms’ total import share of goods that they also produce domestically grows significantly
over the offshoring period.

An important contribution of the paper is to show how the decision to offshore relates to
a firm’s innovative activities. To assess this relationship, we first provide descriptive evidence
that shows offshoring firms increase their share of technology workers from around 0.15 in
1999 to over 0.25 by 2009. In contrast, non-offshorers’ share of technology workers remains
below 0.15 for the same interval. While this evidence is suggestive of an important role for
offshoring in a firm’s allocation of resources towards R&D and innovation, it is unclear what
drives the relationship. Firms that want to re-focus their domestic attention on innovation
may relocate their core activity to a foreign region to facilitate this transition. Alternatively,

firms that face new challenges and competition from imports may select into offshoring as



a way to lower costs and remain competitive. These firms may also plan to cut back on
innovation as a way to shore up resources and avoid exit altogether.

To address these issues, we implement an instrumental variables (IV) strategy in which
we identify changes in a firm’s offshoring decisions due to factors external to both the firm
and Denmark. Specifically, we exploit the fact that the 12 new EU member states underwent
significant productivity and therefore comparative advantage growth during the offshoring
period due to internal changes required for accession to the EU. We measure variation in their
comparative advantage growth across detailed product categories using changes in six-digit
HS product export shares by the EU12 countries to the rest of the world (ROW), excluding
Denmark. We use changes in EU12’s export shares rather than changes in levels to rule out
growth that might be driven by aggregate demand or technology shocks that could increase
demand for particular products across all countries. We assign these product-level shocks to
firms based on the firm’s pre-period production shares across products.

Our IV strategy identifies firms that began offshoring to the EU12 as a result of improved
productivity in products relevant to the firm. The key identifying assumption is that the
common within product component of the relative increase in regional productivity is due to
increases in EU12 productivity. The exclusion restriction requires that the foreign region’s
increased productivity only affects a firm’s innovative activities through its impact on the
offshoring decision. This restriction would be violated if improvements in EU12 comparative
advantage also led to increased competition from the EU12, and that increased competition
directly affected firms’ innovative activities (e.g., as in Bloom et al., 2015). We therefore
construct a comparable measure of import competition from the EU12 into Denmark in the
firm’s pre-period products. All specifications are run in first differences and also include
industry fixed effects, which capture broad industry-level increases in import competition.
Our identification strategy thus precisely exploits the variation we document in the first
part of the paper on the important distinctions between imports of products the firm also

produces domestically (i.e., offshoring) and import competition.



The IV estimates point to a positive impact of offshoring on firms’ share of technology
workers. They suggest that a ten percentage point increase in the share of EU12 imports of
goods also produced domestically leads to a 2.8 point increase in the firm’s share of technology
workers. This represents about a 15 percent increase relative the average offshoring firm’s pre-
offshoring technology worker share. The IV results also show that offshoring firms increase
their share high skilled workers (those with at least a Bachelor’s degree), and that they
increase the number of new domestically-produced goods relative to non-offshorers. These
results are indicative of an important role for offshoring in firms’ allocation of resources
towards innovative activities.

This paper contributes to two distinct literatures. An extensive body of work documents
a role for trade and offshoring in increased inequality (Feenstra and Hanson, 1996, 1999) and
in decreased employment and wages (Bernard et al., 2006; Ebenstein et al., 2014). The most
closely related paper is by Hummels et al. (2014), who show that increased firm-level imports
increase demand and wages for high-skill workers and decrease wages for low-skill workers.
We find similar results in terms of increased shares of high skill labor and decreased shares of
low skill labor in response to offshoring. We build on their work by highlighting the fact that
the effects of offshoring are distinct from those of increased import competition. We also
show that offshoring leads firms to shift their workforce composition into technology-related
occupations, and that this change in worker occupations is associated with increased product
development and R&D expenditures.

The paper also contributes to work that studies a firm’s joint decision to engage in
international trade and invest in new technology. Several papers analyze firms’ joint decisions
to exploit new export markets and invest in new technology (Melitz and Constantini, 2008;
Lileeva and Trefler, 2010; Bustos, 2011). This paper is more closely related to Boler et al.
(2015), who document increased foreign sourcing by Norwegian firms that had increased their
R&D activities due to an exogenous policy shock. The key theoretical channel in all these

papers is a firm scale effect, in which technology and trade both require fixed cost payments



and also increase profitability. We provide evidence that offshoring to EU12 countries induces
a firm to reallocate workers to technology-related activities, and that this occurs even when
controlling for changes in firm sales over the offshoring period.

In related work, Bloom et al. (2015) show that increased import competition from China
led European firms to upgrade their technology and innovate. Bloom et al. (2014) provide a
theoretical explanation for this finding in which import competition leads to a reallocation
of “trapped factors” within the firm. Given the flexibility of Danish labor market, it seems
less likely that firms cannot fire workers, though the implications for future growth from in-
creased innovation in that model are still relevant for our results. An alternative explanation
for the reallocation of workers to technology occupations is that offshoring may have lowered
the returns to production work, and therefore the opportunity cost to innovate. This theo-
retical mechanism was first highlighted by Rodriguez-Clare (2010), who shows that worker
reallocation can lead to higher aggregate productivity and growth in a dynamic setting. Our
paper is one of the first to provide empirical evidence on this channel.

The rest of the paper proceeds as follows. In section 2 we describe the new offshoring data
and provide descriptive statistics on how it relates to firms’ import behavior and employment
changes. Section 3 discusses how we exploit the productivity changes within EU12 countries
to identify the effects of offshoring. We present results from this analysis in 4, and in section
5 show that offshoring is also associated with new product development and increased R&D

spending. The last section concludes.

2 Data

In this section, we describe our novel measure of offshoring. We combine this measure with
information from several other sources to construct a rich dataset of firm and employee

characteristics.



2.1 Offshoring survey

We use a 2007 offshoring survey run by Statistics Denmark that asked firms about their
offshoring decisions between 2001 and 2006. The survey was part of a larger effort designed
by Eurostat to assess European firms’ global production decisions. While the original Eu-
rostat survey was aimed at all private sector firms with at least 100 employees, Statistics
Denmark surveyed all firms with more than 50 employees that existed in 2005, and firms
with 20-50 employees in selected industries.! The Danish survey achieved a response rate of
approximately 98 percent, which translates to 4,161 firms.

The survey asked firms about their decisions to relocate, either in part or entirely, nine
different business functions: core activity; distribution and logistics; marketing; sales and
after sales services (including help desk and call center); ICT services; administrative and
management functions; engineering work and other technical services; R&D; facility man-
agement (cleaning, security, food, etc...); other functions. We focus on a firm’s decision to
offshore its core business activity to a foreign location.

The specific language in the survey asked firms whether they moved a particular activity

to one or more of seven distinct regions.?

We emphasize that this offshoring definition
includes only those functions that were previously performed domestically, either by the firm
itself or by another domestic firm. It does not include foreign locations of newly undertaken
activities, which are asked about in another part of the survey.

The survey also asked firms to identify the country or regions to which they offshored. The
survey used the following breakdown of sourcing by location: “Old” EU countries (EU15);
“New” EU countries (EU12)3; other European countries; China; India; other Asian countries

and Oceania; US and Canada; Central America; and Africa. Firms were also asked to

identify whether they offshored their core activity to new and/or existing firms within the

!Certain industries, such as government services were deemed less relevant for measuring offshoring.

2The actual Danish language is “...udflytning...”, which literally translates to “move out.” The precise
question is presented in the online appendix.

3EU12 countries are Poland, Hungary, Bulgaria, Romania, Slovakia, Czech Republic, Cyprus, Slovenia,
Estonia, Latvia, Lithuania, and Malta.



same business group, or to separate firms.

The survey therefore provides a direct measure of a firm’s decision to begin offshoring
in the period from 2001 to 2006. We focus solely on the relocation of the firm’s activity
to a foreign country, regardless of whether this relocation occurred within or outside the
boundary of the firm. In practice, the survey suggests that both integrated and outsourced
offshoring are important. Approximately 44 percent of firms that offshored their core activity
did so to other foreign companies (with no ownership or less than 50 percent ownership).

The remaining offshored to a partner with shared ownership.

2.2 Additional data sources

We combine the offshoring survey data with a number of different data sources on Danish
firms. We use the Firm Statistics Register (FirmStat), which is based on Value-Added
Tax (VAT) administrative data, to gather information on firm sales, value added, material
expenditures, capital, total employees, and industry (six-digit NACE). We use these data,
which are available for the population of Danish firms, to construct a firm-level panel from
1996 to 2012. This time frame and coverage allow us to analyze potential selection into the
offshoring survey, as well as any differential trends for offshoring versus non-offshoring firms.

We augment the VAT data with product-level information about the values and quantities
of firm production from manufacturing production surveys (ProdCom). These quarterly
surveys are available beginning in 1995 and cover all manufacturing firms with at least ten
employees. They provide information on the value of production by six-digit Harmonized
System (HS) product codes. We also exploit new data on manufacturing firms’ purchases of
intermediate inputs. These data are available for all manufacturing firms with at least 10
employees. In principle these data are also available at the same HS6 level of aggregation,
though in practice firms often report at the more aggregated HS4 level.

We also link our data set to the Danish Foreign Trade Statistics Register. The trade data

are based on Customs declarations and cover all international trade transactions of Danish



firms by product and destination/origin. A benefit of the Danish data is that products in the
trade data are classified using the same HS codes as the production and input use data. This
facilitates comparisons of Danish firms’ production, input purchase, and trade decisions.

A critical element in our analysis is to exploit detailed information about the population
of Danish individuals over the period 1991 to 2012. To do so, we use data extracted from
Integrated Database for Labor Market Research (IDA). These data cover the universe of
the Danish population aged 15-74, including the unemployed and those outside of the labor
force. They provide information on workers’ gender, age, experience, tenure, wage, education
level, and occupation. Workers are linked to the plant and firm where they are employed.
The dataset also provides a six-digit NACE industry code for the economic activity of each
worker’s plant.

We use the IDA data to define worker occupation groups. Following Bernard et al. (2017),
we determine the number of workers for five different occupational categories: managers;
technology workers (R&D workers and technicians); support activities; sales activities; and
line workers. We further decompose line workers into two separate categories: those involved
in transport and warehousing (line 1) and the others, mostly involved in the production
process (line 2).1

We also add data from R&D surveys that span the period from 1998 to 2010. These
surveys are only available for between 3,500 and 4,500 firms depending on the year. Firms
surveyed are supposed to represent the universe of potential innovators, which means in
practice that specific innovative sectors and firms above a certain size threshold are targeted.
While the full set of questions in each survey varies by year, we construct a panel of the
share of R&D expenditure in total revenue, as well as the share of R&D workers in total

employment.

4See the online data appendix for the definition of these groups based on the ISCO code.



2.3 Descriptive evidence

In this subsection, we provide summary statistics of the new offshoring data and descriptive

evidence on how it relates to firms’ employment composition.

2.3.1 Summary statistics about offshoring

We first describe the distribution of offshoring activities across sectors. Figure 1 shows
two views of the distribution of offshoring across broad sectors. The industries are sorted
by the share of firms that offshore in the sector between 2001 and 2006 - the solid blue
columns. More than 30 percent of the firms in the textile and apparel sectors offshore their
main activity. The striped red columns show the share of that industry in total offshoring.
Fabricated metals (labeled iron and metal in panel (a)) is the largest broad manufacturing

sector in Denmark and accounts for the largest share of offshoring firms.

Figure 1: Industry distribution of offshoring firms

o~ 4 ]
; ]
]
|
|
] __
- ] ]
] ]
— _ ] ]
] ] ] ]
| | — =] | |
| | | | |
o4

& & & & & &
S S . & & &
¢ 2 & & ) o
@ & o & <) &
L § (&) X & Y
N ,Z}\Q NS ,bc'? 5
(€ e&b N X
W
‘ I share of offshorers in industry [0 Industry share of offshorers| ‘ I share of offshorers in industry [0 Industry share of offshorers|
(a) Across Broad Sectors (b) Within Fabricated Metals

Notes: Figure plots the share of technology workers over total employment for firms in the offshoring survey.
Offshoring firms are those that relocated their core activity to a foreign country between 2001 and 2006.

Panel (b) of figure 1 shows how firms are distributed across industries within the Fab-
ricated Metals sector. Offshoring firms comprise about 30 to 12 percent of firms in each
industry. Machinery and equipment hosts the largest share of offshorers, with over 20 per-

cent of all offshoring firm being classified in that industry. Figure 13 in the data appendix



Table 1: Offshoring of core activity by region

Region Firm count Share
EU-12 205 0.54
China 126 0.33
EU-15 109 0.29
Other Asian countries and Oceania 60 0.16
Other European countries 46 0.12
India 30 0.08
US and Canada 25 0.07
Total offshoring firms 380 0.091

Notes: Locations to which firms relocated their core activity.

Table 2: Number of locations to which firms offshore core activity

Total Firm
No. of regions Count Percent
1 229 60.26
2 97 25.53
3 36 9.47
4+ 18 4.74

Notes: Regions are defined in Table 1

shows similar patterns at the worker level. The maind difference for workers is that the share
of workers at offshoring firms within industries in the fabricated metals sector ranges from
20 to over 60 percent.

The data show that about nine percent of firms in the survey relocate their core activity
to a foreign country between 2001 and 2006. Table 1 presents the count of firms that offshore
to each region, along with the fraction of total offshoring firms that they represent. EU12
is the most popular offshoring location, with over half of Danish offshorers relocating their
main activity there. One third of the offshoring firms relocate their core activity to China,
making it the second most prevalent location. While the majority of firms that offshore do
so to only one region, Table 2 shows that about one quarter of the offshoring firms relocate
their core activities to two regions, and over ten percent do so to three or more regions.

We also examine the relationship between offshoring and importing. Offshoring is often
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equated with imported intermediates, but offshoring can take place in a variety of forms. It
is not evident that a firm that relocates its main activity to a foreign country will necessarily
import intermediates. In fact, offshoring need not entail any importing by the firm back to
the home country. Many firms offshore assembly of the final product, and others offshore
the entire production activity of a product.’

To analyze the relationship between offshoring and importing, we define a firm as an
importer from a particular region if that firm has positive imports during the period of
2001 to 2006. Table 3 shows that the vast majority of firms that report relocating their
core activity to a particular region also have positive imports from that region during the
period. Among firms that offshore their main activity to the EU12 region, 93 percent also
import from one or more of those countries. For firms that offshore to China, the comparable
number is 96 percent.

Table 3: Share of firms that import from the region to which they offshore

EU-12 0.93
China 0.96
EU-15 0.89
Other Asian countries and Oceania 0.93
Other European countries 0.95
India 0.82
US and Canada 1.00
All offshoring firms 0.95
All non-offshoring firms 0.70

Notes: Offshoring firms are defined as those that relocated their
core activity to a foreign region between 2001 and 2006. Inputs
and final production based on the firm’s values in 2000. A firm
is considered to import from a region if we observe any positive
imports between 2001 and 2006.
For the top two sourcing locations, EU12 and China, we also analyze the types of goods
imported by offshoring versus non-offshoring firms. We use survey data from the input survey

described above to identify whether a firm’s imports constitute intermediate inputs. We

classify all imported products of the firm as intermediate inputs if the firm lists that product

For example, firms may engage in platform FDI, as modeled in Tintelnot (forthcoming).
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as a purchased input. We use the production survey to identify a firm’s production and
label all imports that the firm also produces as imports of final goods. These classifications
need not be mutually exclusive since a firm could both produce a particular product and
also purchase it as an input. In this analysis, we examine firms’ import behavior in both
2000 and 2007.

The first column in Table 4 shows an increase between 2000 and 2007 in the share of
firms that started importing from the region to which they offshored between 2001 and 2006.
Of the firms that relocated production to EU12, the share that also imported from EU12
rose only mildly by 4 percentage points, from 0.80 in 2000 to 0.84 in 2007. For firms that
offshored to China, that share that also imported increased from 0.63 to 0.99. However, the
increases for non-offshoring firms are comparable, remaining stable for EU12 and increasing
by 24 percentage points for China. Offshorers are more likely to import from the destinations
both before and after they move their primary activity abroad.

While the vast majority of offshoring firms do import from the region to which they have
relocated production, column 2 shows that only a small fraction of these importers import
intermediate inputs. By 2007, just under a quarter of firms that offshored to EU12 imported
any intermediates from that region. For firms that offshored to China, about a third also
imported intermediates. Final good imports are more common. Over half of the firms that
began offshoring to EU-12 imported final goods from the region, and three quarters of China
offshorers imported final goods from the country.

Not only does the number of offshoring firms that imports goods also produced domes-
tically increase, so does the importance of these final good imports. Figure 2 shows that
the share of final good imports from a particular region increases significantly from 2001 to
2006, but only for firms that offshore to that region.

We also assess the extent to which imports of goods produced by the firm prior to
offshoring replace domestic production. Figure 3a shows that offhsoring firms’ share of

these final good imports over their current year production of these goods grows over the
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Table 4: Share of offshoring firms’ that import by region and good type

Any Share that imports
Imports Inputs  Final Goods

Panel A: 2000
Offshore to EU12

No 0.50 0.01 0.13

Yes 0.80 0.06 0.39
Offshore to China

No 0.27 0.02 0.07

Yes 0.63 0.14 0.32

Panel B: 2007
Offshore to EU12

No 0.50 0.09 0.19

Yes 0.84 0.24 0.59
Offshore to China

No 0.51 0.08 0.17

Yes 0.99 0.36 0.72

Notes: Offshoring firms are defined as those that relocated their
core activity to a foreign region between 2001 and 2006. Columns
2 and 3 report the shares of importing firms that import input and
final goods from those regions, respectively. Analysis based on the
subset of firms for which production and input data are available.

Figure 2: Final good imports from offshoring region over total imports
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Notes: Figure plots the share of final good imports from EU12 (panel a) and China (panel b). Final goods
are defined as products the firm produced in Denmark in 2000 and 2001.
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offshoring period from less than 10 percent to over 15 percent. In contrast, non-offshorers do
not significantly change their share of final good imports over production. Panel (b) shows
that this change is not driven by declining domestic production at offshoring firms. Instead,

offshoring firms’ domestic production stays relatively flat.
Figure 3: Final good imports and domestic production

Final Good Imports over Final Good Production Average Domestic Production Per Firm
By Firms' Offshore Status By Firms' Offshore Status
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Notes: Panel (a) plots the share of imports of goods that the firm produced domestically in 2000 and 2001
over domestic production of those same goods. Panel (b) plots average domestic production by firms.

The richness of these data provides novel evidence on the relationship between offshoring
and importing. While it has become common to equate a firm’s decision to relocate produc-
tion to a foreign country with a decision to import intermediates, we show that offshorers
tend to import the same goods that they produce domestically. In future drafts, we plan to
show that import penetration measures based on imports of goods the firm also produces
domestically are a good metric of offshoring, that they differ markedly from measures based
on goods that firms do not produce domestically, and that standard import penetration

measures are a mix of both.

2.4 Offshorer premia

Firms that engage in international activities such as exporting, importing and foreign direct

investment are well know to be significantly different from purely domestic firms. They
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are usually larger, more productive, more skill- and capital intensive. Given the different
definition of offshoring used in this paper, in this section we compare offshoring Danish firms
to their non-offshoring counterparts in the year before offshoring activity begins.

Column 1 of Table 5 reports premia from a simple regression of the (log) characteristic
in 2000 on a future offshoring dummy. Column 2 adds industry fixed effects, and column 3
includes industry fixed effects and an importer dummy. Offshorers are substantially larger
in terms of sales and employment than non-offshoring firms in the same industry. They also
have greater capital-labor ratios and are more likely to either export or import. Surprisingly,
labor productivity, measured as sales per worker and value added per worker, is not different
at offshoring firms compared to non-offshorers. These results are broadly consistent with the
characteristics of firms that engage in foreign markets more generally, with the exception of
the lower labor productivity. The latter suggests that offshoring firms are not necessarily
more profitable, and that the offshoring decision may reflect selection driven by negative
shocks.

Table 5: Offshorer premia in 2000

Offshorer Premia in 2001
No Controls Ind FEs +Imp dummy

log FTE 0.467%** 0.57F** (). 4]%%*
log Sales 0.467%** 0.62F**  (.41%%*
log Sales/Worker -0.03 0.06 0.00
log VA /Worker -0.03 -0.03 -0.05*
log Capital/Worker —0.25%** 0.22%**  (0.15*
Importer 0.33%%* 0.18%**
Exporter 0.35%** 0.19%%*  (.04%**

Notes: Each entry is the estimated coefficient from regressing
the variable in column 1 on an indicator for whether the firm
offshored its primary activity between 2001 to 2006. The col-
umn “No Controls” is a bivariate regression with no controls.
The column “+ Ind Fes” includes industry fixed effects. The
column “4 Imp dummy” includes industry fixed effects and an
indicator for whether the firm imports in 2000.

Table 6 shows the changes in these same firm characteristics from 2001 to 2006, the period

15



when the offshoring is undertaken. Employment growth is significantly lower at offshorers
while sales growth is lower, although not significant when firm import status is added as a
control. Sales per worker does rise at offshoring firms, as does their import intensity.

Table 6: Changes in firm characteristics from 2001-2006, by offshore status

Changes in firm characteristics from 2001-2006

No Controls Ind FEs +Imp dummy

log FTE -0.26%** S0 17K 0. 1Tk
log Sales -0.14%** -0.08* -0.07
log Sales/Worker 0.08%* 0.08%%  0.08%*
log VA /Worker -0.01 0.00 0.00

log Capital/Worker 0.13** 0.07 0.07
Importer -0.04* -0.02 -
Exporter 0 .00 -0.01 0.00
Imports/Sales 0.027%4* 0.0244%  0.02%**

Notes: Each entry is the estimated coefficient from regressing the change
from 2001 to 2006 in the variable in column 1 on an indicator for whether
the firm offshored its primary activity between 2001 to 2006. The col-
umn “No Controls” is a bivariate regression with no controls. The col-
umn “+ Ind Fes” includes industry fixed effects for the firm’s industry.
The column “+ Imp dummy” includes industry fixed effects and an
indicator for firms that began importing in the period 2001 to 2006.

2.4.1 Offshoring and employment composition

There has been considerable attention paid to the employment effects of offshoring. Table 7
presents summary statistics of the labor composition at offshoring firms. The top Panel A
shows that offshoring firms have seen a relatively larger decline in their share of less-educated
workers. These workers fell from 40 percent of the workforce at offshoring firms in 1998, to
30 percent in 2008. In contrast, the share of these workers at non-offshorers stayed almost
constant, going from 39 to 38 percent over the same period.

Panel B of Table 7 presents similar information on labor composition by occupations.
The most notable difference between offshoring and non-offshoring firms is in their shares
of technology workers. Offshorers start with technology workers comprising 15 percent of

their workforce in 1998, but the share climbs about 60 percent to 24 percent of the workforce
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Table 7: Labor force characteristics by offshoring status

1998 2001 2006 2008
Panel A: Education
Offshoring firms
Education - low 0.40 0.37 0.32 0.30
Education - middle 0.55 0.57 0.58 0.59
Education - high 0.05 0.06 0.10 0.11
Non-offshoring firms
Education - low 0.39 0.38 0.39 0.38
Education - middle 0.54 0.55 0.53 0.52
Education - high 0.06 0.07 0.08 0.09
Panel B: Occupations
Offshoring firms
Managers 0.04 0.03 0.04 0.04
Production workers 0.55 054 043 0.38
Blue non production workers 0.07 0.07 0.06 0.06
Tech workers 0.15 0.17 0.22 0.24
Support workers 0.14 0.13 0.17 0.18
Sales workers 0.05 0.05 0.07 0.08
NEC 0.01 0.01 0.01 0.01
Non-offshoring firms
Managers 0.04 0.04 0.04 0.04
Production workers 0.31 032 0.25 0.22
Blue non production workers 0.09 0.09 0.11 0.10
Tech workers 0.12 0.13 0.14 0.14
Support workers 0.30 0.27 0.28 0.28
Sales workers 0.12 0.13 0.18 0.21
NEC 0.02 0.02 0.01 0.01

Notes: Offshoring firms are defined as those that relocated their core activity to

a foreign region between 2001 and 2006.
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by 2008. In contrast, technology workers increase from 12 to 14 percent of the workforce
for non-offshorers over the same decade. Both types of firms see their production worker
shares decline, with slightly larger declines for offshorers. While offshorers decrease their
technology worker shares relatively more, non-offshorers see bigger increases in their share of
sales workers. Sales worker shares increase by 60 percent (3 percentage points) at offshorers,
compared to a relative 75 percent (11 points) at non-offshorers.

Figure 4 plots the average number of workers at offshoring and non-offshoring firms for
a balanced panel of firms from 1998 to 2008. First, it is clear that firms in the offshoring
survey are significantly larger than the average firm in Denmark. The average non-offshorer
has about 125 employees in 1999. Offshoring firms are almost twice this size, with about 250
employees in 1999. Although offshoring firms start larger, their trends in average firm size
are similar from 1998 to 2001. Starting in 2001, however, the offshoring and non-offshoring
firms’ behavior diverges significantly. The average offshoring firm size drops sharply from
2001 to 2005 and then flattens out. In contrast, non-offshorers display a slight upward trend
in their average firm size.

In the two panels of Figure 5, we show the comparable path for a balanced panel of firms
that offshores to the EU12 and to China. The overall pattern of employment changes remains
the same. Offshoring firms reduce their employment substantially, while non-offshorers have
rising employment levels.

An important contribution of this paper is to show how offshoring relates to a firm’s
allocation of resources — and in particular employees — towards innovative activities. Figure
6 plots the share of technology workers in total employment for offshoring and non-offshoring
firms. Offshoring firms start with slightly higher shares of technology workers, but their
share diverges from non-offshoring firms’ technology worker share over the offshoring period.
While offshoring firms’ tech worker growth rate increases in 2002, non-offshorers’ growth
rate flattens out in about 2003. Figure 7 shows that the same patterns are evident for firms

that offshore to EU12 and to China.
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Figure 4: Average firm employment by firm’s offshoring status
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Notes: Figure plots average firm employment for firms in the offshoring survey. Offshoring firms are those
that relocated their core activity to a foreign country between 2001 and 2006.

Figure 5: Average firm employment by offshore region
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Notes: Figures plot average firm employment for firms in the offshoring survey. Offshoring firms are those
that relocated their core activity to a foreign country between 2001 and 2006.

2.5 Margins of worker adjustment

Offshoring firms are reallocating their activities away from those performed by production
workers towards those performed by technology workers. These changes may mask a large
amount of churning of workers inside the firm. Figure 8 shows that the shares of technology

workers in firm hires and separations are both higher and increasing from 1998 to 2008 for
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Figure 6: Share of technology workers by firm’s offshoring status
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Notes: Figure plots the share of technology workers over total employment for firms in the offshoring survey.
Offshoring firms are those that relocated their core activity to a foreign country between 2001 and 2006.

Figure 7: Share of technology worker employment by offshore region
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Notes:Figure plots the share of technology workers over total employment for firms in the offshoring survey.
Offshoring firms are those that relocated their core activity to a foreign country between 2001 and 2006.

offshoring firms. In figure 8a, we show that offshoring firms are increasing their hiring of
technology workers relative to overall hires during the period, while non-offshoring firms
have relatively constant hiring shares of technology workers. Similarly, Figure 8b shows that
separations at offshorers are disproportionately in technology workers, and that prevalence

is rising during the period. For non-offshorers, the share of tech workers in separations is

20



lower and constant.

Figure 8: Tech worker shares of hires and separations by offshore status
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Notes: Figure plots the share of technology worker hires over total hires and share of technology worker
separations over total separations for firms in the offshoring survey. Offshoring firms are those that relocated
their core activity to a foreign country between 2001 and 2006.

We also examine the composition of workers employed at the same firm from year ¢ to t+1.
Figure 9 shows that for workers that remain at the firm, the share of technology workers
is higher and steadily rising at offshorers. This stands in sharp contrast to the pattern
in non-offshorers, where the share of retained workers in technology occupations remains
relatively constant over the period. Most interestingly, preliminary results indicate that
approximately one third of the increase in the share of technology stayers over total stayers
consists of workers who switched their occupation from a non-technology to a technology
occupation within the firm.

The descriptive evidence here is suggestive of a relationship between offshoring and a
firm’s allocation of resources towards innovative activities. In the next section, we discuss
potential theoretical channels that might drive this evidence and outline an empirical strategy

to analyze the relationship more rigorously.
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Figure 9: Share of tech worker stayers by offshore status
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Notes: Figure plots the share of continuing technology worker over all continuing workers for firms in the
offshoring survey. Offshoring firms are those that relocated their core activity to a foreign country between
2001 and 2006.

3 Theoretical motivation and empirical approach

In this section, we first describe potential theoretical channels through which offshoring and
innovation may be related. We then discuss several challenges to documenting a causal re-
lationship between a firm’s decision to relocate its core activity to a foreign country and its
decision to reorganize domestic production towards R&D. Finally, we present an identifi-
cation strategy to address these issues and to provide information on the various potential

channels.

3.1 Theoretical channels for offshoring and innovation

One way in which offshoring may affect innovation is to allow for increased gains from spe-
cialization. A number of early papers focus on the possible efficiency gains from this type
of fragmentation of production (e.g., Deardorff, 2001; Jones and Kierzkowski, 2001; Kohler,
2004). More recent work conceptualizes production as a combination of different tasks that

can be performed in distinct geographic locations (Grossman and Rossi-Hansberg, 2008,
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2012). In these papers, decreases in the costs to offshore certain tasks lead to productiv-
ity gains that imply offshoring sectors may expand their remaining domestic activities. A
distinct but related link between offshoring and innovation can be found in the work of
Rodriguez-Clare (2010). In that paper, increased offshoring lowers the production worker
wage in high wage countries, thereby decreasing the opportunity cost for workers in those
countries to engage in innovation-related activities. In our context, when Danish firms re-
locate activities in which they are relatively less productive (e.g., production work) to a
foreign country, they may enjoy gains to specialization as they re-focus domestic resources
on R&D-related activities.

Another channel through which offshoring and innovation may be related is the focus
of work that considers a firm’s decisions to trade with other countries and to invest in new
research and technology. Melitz and Constantini (2008), Lileeva and Trefler (2010), and
Bustos (2011) present endogenous technology adoption models in which a trade shock may
induce some firms to upgrade their technology so that they grow enough to pay the fixed
cost to trade. In a related paper, Boler et al. (2015) develop a model in which there are
strong complementarities between firms’ sourcing decisions and their R&D investment. In
their model, trade and technology are complementary activities because they both lead firms
to become more profitable and thus cover associated fixed costs. Analogously in our work,
if firms find offshoring more profitable, this may facilitate an increase in their innovative
activities. One way to assess whether this channel drives our results is to see whether our
estimates are affected by controlling for changes in firm sales over the offshoring period. If
the impact of offshoring on innovation is due to a firm scale effect, we would not expect to
find significant results once we control for changes in firm sales.

Offshoring and innovation may also be related if they are both a firm’s optimal response
to increased competitive pressure from abroad. Bloom et al. (2014) present a framework in
which firms that face increased import competition reallocate “trapped” resources within the

firm towards R&D activities. In that model, increased competition lowers the opportunity
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cost to innovate so that firms decrease production and shift workers into innovative activities.
A key feature of their theoretical channel is the presence of labor market frictions that
make it infeasible (or suboptimal) for the firm to fire workers in response to the increased
competition. Import competition may also lead firms to innovate by reducing x-inefficiencies
(Schmitz, 2005), or by changing managerial incentives (Schmidt, 1997; Aghion et al., 2005).
It seems unlikely that Danish firms face these types of firing frictions, so that trapped factors
probably do not drive our results. Import competition more generally, however, has clear
potential implications for firm innovation. We therefore focus on empirical specifications in
which we control for industry-level import penetration separately from a firm’s decision to
offshore.

Offshoring and innovation may also be related if firms’ decisions to relocate overseas
increase their access to new ideas or inputs. A number of papers document an important
role for imported intermediates in improving firm productivity (Amiti and Konings, 2007;
Goldberg et al., 2010; Halpern et al., 2011), and for imports in spreading ideas across coun-
tries (Coe and Helpman, 1995; Acharya and Keller, 2009). These channels may be quite
important for offshoring by developing countries to more developed countries, but are likely
to be less important when considering Danish firms’ offshoring decisions to low wage coun-
tries, such as China and EU12 countries. In addition, we focus on Danish firms’ decision
to offshore their main activity, which is potentially distinct from the decision to offshore I'T

and R&D activities.

3.2 Empirical approach

An important contribution of this paper is to show that offshoring leads firms to reallocate
their domestic workers towards innovative activities. A primary concern with estimating this
relationship is that a firm’s decision to offshore may be part of a larger, long-term strategy
to reorganize the firm. One might expect a downward bias on the estimated coefficient of

the effect of offshoring on innovation if firms start offshoring as part of a bigger strategy
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to reduce costs. In this scenario, firms may seek to lower costs not just by relocating
production offshore, but also by reducing domestic expenditure on higher wage occupations.
Alternatively, one might expect an upward bias on the OLS estimates if firms offshore their
main activities so that they can re-orient domestic resources towards innovation. To address
these issues, we implement an instrumental variables (IV) strategy in which we identify
changes in a firm’s offshoring decisions due to factors external to both the firm and Denmark.

In order to exploit the most detailed product-level data available, and to control for broad
industry changes, we do not use the offshoring dummy in this section. Instead we rely on the
evidence in the first part of the paper documenting the strong relationship between changes
in a firm’s import share of domestically produced goods and its offshoring decision to use
the former as a proxy of the latter. The benefit of using changes in firm’s final good import
shares is that these can be measured at the detailed six-digit product level. Figure 10 shows
that this measure is indeed a good predictor of offshoring to EU12, while increased shares
of non-final goods are not.

Figure 10: Average marginal effects of import shares on predicted offshoring to EU12
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Notes: Panel (a) plots the average marginal effects of growth in a firm’s final good imports over total imports
share from 2001 - 2006 on its predicted probability of offshoring. Panel (b) plots a comparable figure for
non-final good import share growth. Final goods are defined as goods produced domestically by the firm in

2000 or 2001.

With this detailed product-level measure of offshoring in hand, we can exploit the fact
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that the 12 new EU member states underwent significant productivity and therefore compar-
ative advantage growth across products during the offshoring period due to internal changes
required for accession to the EU. We measure variation in their comparative advantage
growth across detailed product categories using changes in six-digit HS product export shares
by the EU12 countries to the rest of the world (ROW), excluding Denmark. This approach
is similar to Hummels et al. (2014), though we use changes in EU12’s export shares rather
than changes in levels to rule out growth driven by aggregate demand or technology shocks
that increase demand for particular products across all countries.

The export share growth rates are a product-level measure, but we require a firm-level
instrument to predict changes in offshoring. Since offshoring involves imports of goods also
produced domestically by the firm, we use each firm’s production across six-digit HS products
in 2000 and 2001 to assign the product-level shocks to the firm. Specifically, we aggregate
the change in the export share in product k, AEzpS hareiom_%%, to the firm level according

to:

Shock?%01~2006 — Z shiwAExpShare201=2006, 1)

kei
where sh;;, is firm i’s share of production of product k in 2000 and 2001.% Single product
firms will therefore be assigned their unique products’s change in EU12 productivity, while
multi-product firms, which comprise the majority of the sample, will have a firm-specific
shock based on the distribution of their pre-offshoring production.

We assign these product-level shocks to firms based on the firm’s pre-period production
shares across six-digit products. Table 8 presents statistics on the average number of HS6
products and the average median and mean value shares of production across these HS6
products, by firms’ EU12 offshore status. The average offshoring firm produces 5.3 unique
products, while non-offshorers produce 3.41. The last two columns present the average of

the firm-level mean and median value shares across these products, which show that within

6We use production data in two years to ensure that we do not miss pre-offshoring production of lumpy
goods.
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a particular firm, the average or median product value share is about 50 percent. These
statistics illustrate that firms tend to product multiple goods so that our instrument is firm

rather than simply industry-specific.

Table 8: Average multi-product firm statistics by EU12 offshore status

Offshore Num HS6 Value Share of Firm-level

to EU12 Products Mean Median
No 3.41 0.60 0.57
Yes 5.30 0.51 0.48

Our 1V strategy identifies firms that began offshoring to the EU12 as a result of improved
productivity in products relevant to the firm. The key identifying assumption is that the
common within product component of the relative increase in regional productivity is due to
increases in EU12 productivity. The exclusion restriction requires that the foreign region’s
increased productivity only affects a firm’s innovative activities through its impact on the
offshoring decision. This restriction would be violated if improvements in EU12 comparative
advantage also led to increased competition from the EU12, and that increased competition
directly affected firms’ innovative activities (e.g., as in Bloom et al., 2015). We therefore
construct a comparable measure of import competition from the EU12 into Denmark in the
firm’s pre-period products. Our identification strategy thus precisely exploits the variation
we document in the first part of the paper on the important distinctions between offshoring
and import competition. In our first stage, we estimate how 2001 to 2006 changes in a firm’s
final good imports from EU12 over total imports are predicted by EU12 export share growth

in the firm’s pre-offshoring product mix:
AFG ImpS hf}%)}];;m = a+BsnAShock 52 % + Brimp AImpComping 1,224 Bilog sales? ™ 420012006

(2)
where AImpComp?e1;7°% is a firm-specific measure of changes in the import penetration

from EU12 in a firm’s pre-period product mix. Note that estimation of equation (2) is similar
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to a first differences approach since we exploit changes in foreign comparative advantage
to identify changes in a firm’s offshoring decisions. We control for initial firm size since
offshorers are significantly larger on average. All specifications also include two-digit NACE
industry fixed effects. Since the regressions are in differences, these fixed effects capture
broad industry-level changes in import competition. We weight the regressions by firm
employment and winsorize the top and bottom one percent of outliers.

In the second stage regressions, we estimate how employment and workforce composition

change in response to a firm’s offshoring decisions according to:

Ay 208 = 04 B AFG ImpSh?%%IQQOOG—i—/B[mpAImpC’omp?g?}l}QO%—I—ﬁslog sales??! 4g2001 2008,

(3)
These specifications also include industry fixed-effects to control for broad sectoral changes
over time. We weight the regressions by firm employment and winsorize the top and bottom

one percent of outliers.

4 Employment Allocation

In this section, we present results from estimating Equation (3 via OLS and when instrument-
ing for offshoring decisions using the instrument described in section 3.2. We also present
the reduced-form results from regressing the instrument described in equation (?7?) directly

on the firm-level employment outcome variables.

4.1 Second stage results

Table 9 presents OLS results for the IV sample for offshoring to the EU12. The offshoring
variable is negative, though not significant for the firm’s total employment. The results also
suggest that offshoring increases the firm’s share of technology workers and its share of highly

educated workers, while it decreases the share of low education (less than a high school
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degree) workers. The estimated coefficient on the number of new domestically produced

goods introduced by the firm over the period is positive, though not statistically significant.

Table 9: OLS results for offshoring to EU12 and workforce changes

Dependent variable is 2001-2008 change in :

log Tech Edu Hi  Edu Low Num
empl Share Share Share Prods
AFGimpShi%y 5™ -0.214  0.054%%  0.057F%% 0. 121%** 0.171
(0.226)  (0.026)  (0.015)  (0.027) (2.124)
log Sales?"%! -0.027*F*  0.003**  0.005%**  -0.001 0.858%**
(0.012)  (0.001)  (0.001)  (0.001) (0.105)
AImpPen 53" -0.71 0.088 0.003 -0.026 -4.637
(0.470)  (0.055)  (0.031)  (0.056) (4.928)
Constant 0.431*  -0.044 -0.070%**  -0.016 ~14.755%%*
(0.235)  (0.027)  (0.015)  (0.028) (2.130)
R2 0.08 0.1 0.21 0.1 0.18
Observations 1,148 1,148 1,148 1,148 1,026

* p<0.10, ** p<0.05, *** p<0.01
Regressions weighted by employment and include 2-digit NACE industry fixed effects.

Before presenting the IV results, Table 10 presents the reduced-form results. The results
are quite reassuring. Most interestingly, the instrument has a positive and significant rela-
tionship with a firm’s employment growth, while increased import penetration into Denmark
has a negative and significant relationship.

Table 11 presents the results from estimating equation (3), while instrumenting for
changes in the firm’s share of final good imports using growth in the EU12’s export shares
in the firms’ pre-offshoring product mix. The IV estimates point to a positive impact of
offshoring on firms’ share of technology workers. They suggest that a ten percentage point
increase in the share of EU12 imports of goods also produced domestically leads to a 2.8
point increase in the firm’s share of technology workers. This represents about a 15 percent
increase relative the average offshoring firm’s pre-offshoring technology worker share. The
IV results also show that offshoring firms increase their share high skilled workers (those

with at least a Bachelor’s degree), and that they increase the number of new domestically-
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Table 10: Reduced-form results for offshoring to EU12 and workforce changes

Dependent variable is 2001-2008 change in :

log Tech Edu Hi  Edu Low Num
empl Share Share Share Prods

AEzportShi)i;?  0.108%%  0.014%F%  0.008***  -0.003 1.134%%%
(0.045)  (0.005)  (0.003)  (0.005) (0.406)

log Sales?"%! -0.031F%F 0.004%*%  0.005%**F  -0.003**  (.853%**
(0.011)  (0.001)  (0.001)  (0.001) (0.099)
AImpPen 13" -0.866%  0.098* 0.018 -0.069 -5.911
(0.463)  (0.054)  (0.030)  (0.056) (4.894)
Constant 0.462**  -0.061** -0.086™**  0.016  -15.152%%*
(0.227)  (0.026)  (0.015)  (0.028) (2.034)
R2 0.09 0.10 0.20 0.08 0.18
Observations 1,148 1,148 1,148 1,148 1,026

* p<0.10, ** p<0.05, *** p<0.01
Regressions weighted by employment and include 2-digit NACE industry fixed effects.
AFEzportS h%ogll;zmﬁ excludes EU12 exports to Denmark.

produced goods relative to non-offshorers. These results are indicative of an important role

for offshoring in firms’ allocation of resources towards innovative activities.

4.2 Robustness

In future drafts, we plan to assess the robustness of the results to controlling for initial log
firm sales, the growth rate of firm imports from 2001-2006, the change in log firm sales from
2001-2006, and pre-trends using the change in the dependent from 1996-2001. A remaining
concern with our empirical approach is that industry-level technology shocks may have led
firms to hire more technology workers, and also lowered the coordination costs of offshoring
(for example, as in Fort, forthcoming). If these technology shocks also led to productivity
gains in EU12 countries, the exclusion restriction would be violated. We plan to address this

possibility in future drafts by controlling directly for changes in firm-level technology.
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Table 11: IV results for offshoring to EU12 and workforce changes

Dependent variable is 2001-2008 change in :

log Tech Edu Hi  Edu Low Num
empl Share Share Share Prods

AFGimpShigy 3™ 2107+ 0.275%%*  0.155%%%  -0.052 20.778%**
(0.906)  (0.104)  (0.057)  (0.104) (7.693)

log Sales?0% -0.059%** 0 0.003***  -0.002 0.537%**
(0.017)  (0.002)  (0.001)  (0.002) (0.157)

AlmpPen; Q3 -1567%*  0.007 -0.033 -0.052 -10.555%*
(0.582)  (0.066)  (0.037)  (0.067) (5.497)

Constant 0.428 -0.068 -0.085 -0.04 -13.255%*
(0.864)  (0.099)  (0.055)  (0.099) (7.426)
FS F-stat 78.59 78.59 78.59 78.59 87.27
Observations 1,148 1,148 1,148 1,148 1,026

* p<0.10, ** p<0.05, *** p<0.01
Regressions weighted by employment and include 2-digit NACE industry fixed effects.

5 Innovation

In this section, we provide descriptive evidence suggesting that the reallocation of workers
towards technology-related occupations is related to innovative activities at the firm. We
first show that offshoring is associated with relatively more new products. We also exploit
R&D survey data, available for a subset of firms, to show that offshoring firms increase their

R&D expenditures.

5.1 Offshoring and product development

To assess what offshoring firms may be doing differently, relative to non-offshorers, we com-
pare changes in their product-level margins. To do so, we focus on the subset of manu-
facturing firms, since production data are available for this sector. Table 12 shows that in
2000, offshorers produce an average of 4.85 distinct products, compared to only 2.89 by non-
offshorers. The difference is even larger by 2007, with offshoring firms producing 6.26 new
products relative to only 3.05 for non-offshorers. The right panel shows that this dispropor-

tionate increase in new products by offshorers is driven by the fact that almost half of their
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products in 2007 are new, while less than one third of the products sold by non-offshorers

are new introductions post 2000.

Table 12: Product switching by offshore status

No. of Products

Product changes from 2000-2007

2000 2007 Continued Dropped Introduced
R Ty
prent 5 6% e o
L

Notes: There are 1,220 firms (207 offshorers) with production data.

The evidence in table 12 suggests that product development may be an important new

activity for offshorers. Since offshorers are more concentrated in certain industries, we also

calculate within-industry statistics for product counts. Table 13 presents average product

counts by offshore status, normalized by each firm’s industry average. In both 2000 and 2007,

non-offshorers produced fewer products than the average firm in their industry. In contrast,

offshorers produced just over a quarter more products than their industry average in 2000,

and almost 50 percent more by 2007. As in the raw count data, new products represent the

most important margin of adjustment for these differences. While non-offshorers introduced

only 0.81 percent of their industry average, offshoring firms introduced almost twice as many

new products over the period.

Table 13: Product switching by offshore status, relative to firm’s industry average

No. of Products

Product changes from 2000-2007

2000 2007 Continued Dropped Introduced
Non-offshorers  0.94 0.90 0.95 0.91 0.81
Offshorers 1.28 1.46 1.22 1.46 1.94
Total 1.00 1.00 1.00 1.00 1.00

Notes: There are 1,220 firms (207 offshorers) with production data.



5.2 R&D Expenditure

We conclude this section with simple descriptive evidence on firms’ R&D expenditures.
Figure 11 plots average R&D expenditure in thousands of Danish Kroner by firms’ offshore
status. Beginning in 2004, there is a clear divergence in R&D spending trajectories, as
offshoring firms significantly increase their expenditures, both in level terms and relative to
non-offshorers. These results provide reassuring evidence that firms’ shift in their workforce
composition towards technology workers is indeed related to changes in their innovative
efforts.

Figure 11: Average R&D expenditure
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Notes: Figure plots average R&D expenditure for firms in the offshoring and R&D surveys. Offshoring firms
are those that relocated their core activity to a foreign country between 2001 and 2006.
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We further exploit the richness of the R&D survey information to shed light on which
types of expenditures drive these changes. Figure 12 plots firms’ average R&D expenditures
broken apart by product versus process R&D. The left panel shows that offshoring firms
begin increasing their process innovation around 2004 and continue to do so through 2007.
This suggests that offshoring entails changes in firms’ physical production process which
require additional research to implement. These changes appear to be short-lived however,

as expenditure on process R&D falls sharply from 2007 through 2012. In contrast, the
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right panel of figure 12 shows that expenditure on product innovation increases somewhat
during the initial offshoring years, and then grows significantly from 2007 to 2012. Product
R&D by offshorers seems to replace their process innovation after 2007, and differs markedly
from R&D expenditure by non-offshoring firms. This evidence supports the premise that
offshoring allows firms to reallocate both workers and financial resources towards innovation,
and highlights its potential to increase future growth with the advent of potentially more

and better varieties of goods.

Figure 12: Average product and process R&D expenditure
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Notes: Figure plots average product and process R&D expenditure for firms in the offshoring and R&D
surveys. Offshoring firms are those that relocated their core activity to a foreign country between 2001 and
2006.

6 Conclusion

This paper exploits new information on Danish firms’ offshoring to construct a rich dataset
on firms’ global production decisions. We use these data to analyze how firms’ decisions to
relocate their primary activities to foreign countries affect not only their aggregate employ-
ment, but also their employment across activities. We find that over time, offshoring firms
change their employment composition significantly so that they ultimately employ a much

higher share of technology and research-related workers.
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The results in this paper point to important long-term implications of offshoring. We
show that firms that relocate their main activities to a foreign country are more likely to shift
their domestic resources into innovative activities. Since innovation is a major determinant of
future performance, this shift has important potential implications for the long-term effects

of offshoring on productivity and growth.

A Data appendix

A.1 Definition of core activity

The survey asks firms to identify their core activities. In doing so, they can choose the follow-
ing general descriptions: regular manufacturing; subcontractors; factoryless goods producers;
construction; regular services; design and R&D services; or other services. Figure 13 shows

how workers are distributed across offshoring firms.

Figure 13: Industry distribution of offshoring firm workers
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Notes:Figure plots the share of technology workers over total employment for firms in the offshoring survey.
Offshoring firms are those that relocated their core activity to a foreign country between 2001 and 2006.
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