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ABSTRACT

Offshoring and backshoring are essential components of firms’ internationalization strategies and influence the
spatial organization of global value chains (GVCs). This paper examines how such strategies affect the wage
development of incumbent workers in multinational firms across urban and rural labor markets. First, we
develop a theoretical framework that extends standard urban wage models by incorporating GVC-induced
productivity and cost effects, yielding spatially differentiated wage responses to firms’ strategic choices. Sec-
ond, we empirically estimate the relationship between wage dynamics and GVC reorganization combining data
on offshoring and backshoring activities by Danish firms with linked employer-employee register data for the
period 2001-2016. Methodically, we apply a difference-in-difference type treatment model with international-
ization strategies as treatment variables. The results show GVC-related wage growth heterogeneity across space.
Offshoring raises wage growth by 2.4 % in urban areas but by roughly 30 % in rural areas relative to average
wage growth of incumbent workers in non-internationalizing firms. In contrast, backshoring increases wage
growth vis-a-vis comparison workers by 10 % in urban areas compared to 1.5 % in rural areas. Together with the
theoretical model predictions, these findings indicate that cost-driven gains from offshoring accrue dispropor-
tionately to peripheral regions, while productivity gains from recombining production stages through back-
shoring are concentrated in dense urban environments, where agglomeration economies and knowledge
spillovers amplify returns.

1. Introduction

fragmented value chains, which have been increasingly exposed to
disruptions and uncertainties in production and logistics (Gentili, 2021;

Offshoring of production and other business functions to exploit
gains from the spatial disintegration of value chain activities has been a
prominent trend over the last decades (Grossman and Rossi-Hansberg,
2006; Kano et al.,, 2020; Schmeisser, 2013). More recently, back-
shoring, i.e., the relocation of previously offshored value chain activities
to the firm’s home country, has gained increasing attention as a coun-
tervailing trend especially in the United States, several European econ-
omies, and parts of Asia (Di Mauro and Ancarani, 2022; Pedroletti and
Ciabuschi, 2023; Vandenbussche et al., 2022). While the decision to
reintegrate value chain activities in the home country may result from
strategic shifts in internationalization activities or signal performance
shortcomings in the offshore destination (Bals et al., 2016), another
driver of backshoring is the growing vulnerability of globally
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Sneader and Singhal, 2021).! For Denmark, which is the focus of this
paper, earlier evidence provided by Nassimbeni et al. (2019) indicates a
notable increase in backshoring activities since 2014 similar to de-
velopments in Norway and Germany.

Here, we provide new evidence on the location-specific wage effects
of offshoring and backshoring activities for incumbent workers, i.e.
workers remaining employed through offshoring and backshoring de-
cisions, in Danish multinational firms. Studying this group of workers
allows us to understand how GVC decisions affect wages and career
paths for those not displaced, which is often overlooked in the literature
but may provide policy advice on how changes in firm internationali-
zation strategies affect local labor markets. GVC decisions may have
important implications for urban development trajectories (Potlogea,
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! Such developments in global value chains (GVCs) have recently intensified by the COVID-19 pandemic and geopolitical conflicts associated with energy price
shocks. Consequently, they have amplified risks associated with long-distance supply chains (Antrds, 2020; Barbieri et al., 2020; Friedt and Zhang, 2020; Kejzar et al.,
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2018) that potentially contribute to an uneven spatial development
reflecting the organizational configurations of global production net-
works and moderate employment effects from import competition
within and outside agglomerations (Coe and Yeung, 2019; Park et al.,
2014). Accordingly, this study focuses on wage growth effects of GVC
decisions through offshoring and backshoring in urban versus rural
areas for incumbent workers, thereby drawing on the literature on the
urban wage premium.

Previous studies have examined how changes in organizational
configurations, such as offshoring and backshoring, affect firm produc-
tivity in general. According to Grossman and Rossi-Hansberg (2008),
tasks that are more easily offshored tend to exhibit stronger productivity
gains, and reductions in offshoring costs allow these gains to extend to a
broader set of tasks. Moreover, productivity effects may vary across
locations depending on the presence of a density premium, whereby
firms in denser regions benefit from higher productivity due to
agglomeration effects (Békés and Harasztosi, 2013). However, the
empirical literature does not find uniform or clear-cut productivity ef-
fects of offshoring across business and spatial contexts (Amiti and Wei,
2009; Gorg et al., 2008; Olsen, 2006; Schworer, 2013). Similarly, first
studies on the productivity effects of backshoring provide mixed
firm-level evidence (Pedroletti and Ciabuschi, 2023; Stentoft et al.,
2018). While backshoring is found to lead to re-industrialization of
regional manufacturing sectors, with possible reinforcing positive pro-
ductivity effects (Capello and Cerisola, 2023), the employment dy-
namics of this effect is found to be highly dependent on the regional
context (Capello and Cerisola, 2024).

Besides productivity effects the question arises if wage effects from
GVC decision are equally ambiguous. Considerably less evidence is
available here. Wage effects from offshoring across skill-levels vary by
types of tasks reorganized internationally and knowledge sourcing and
automation-induced backshoring may increase the skill-premium and
inequality (Capello et al., 2025; Hummels et al., 2014; Johansson et al.,
2019; Krenz et al., 2021). A first meta-study on this subject does, though,
not find systematic evidence for wage effects from offshoring (Cardoso
et al., 2021). This calls for more research. Based on an extended model of
urban-rural wage differences and Danish linked employer-employee
panel data for 2001-2016, we first provide new insights into the wage
effects for incumbent employed in off- and backshoring firms vis-a-vis
non-internationalizing firms, while not differentiating by origin of
employed (Ottaviano, Peri and Wright, 2013). Second, we analyze the
underlying economic geography of GVC decisions in terms of spatial
wage differences, hitherto not considered.

Spatial wage differences have been analyzed in several earlier con-
tributions (examples include Eliasson and Westerlund, 2023; Farrokhi
and Jinkins, 2019; Gould, 2007; Hirsch et al., 2020; Yankow, 2006),
though, not in the context of reorganizing GVCs. Baldwin and Venables
(2013) associate internationalization from unbundling production
chains with centripetal and centrifugal forces. Antras and De Gortari
(2020) point to the importance of geography for the location of different
stages in GVCs if transport costs are proportional to the gross value being
transported. Glaeser and Kohlhase (2003) similarly point to the location
of manufacturing in low density areas due to transport cost in urban
economies, while services should be located in areas with higher den-
sity. The intersection of these two spatial dimensions, i.e., urban-rural
wage differences and reorganizing GVCs, is at the heart of our
investigation.

We first develop a stylized model of wage growth differences across
firm locations in the spirit of Glaeser and Mare (2001), emphasizing the
role of location-specific productivity and cost-related aspects of off-
shoring and backshoring activities that may contribute to urban-rural
wage differences through local productivity and cost implications of
GVC reorganizations. We then use linked employer—employee register
panel data for Danish firms during the period 2001-2016 matched with
survey data on firms’ offshoring and backshoring decisions to study
wage effects of GVC decisions empirically. Our estimation approach
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applies difference-in-difference (DiD) regressions comparing incumbent
employees in firms that offshore and/or backshore with those in
non-internationalizing firms that do not, allowing treatment effects to
vary between urban and rural locations. We account for observable
characteristics and worker, industry and time fixed effects. This differs
from earlier studies for Denmark which rely on trade data to identify
offshoring effects on wages (Andersen, 2020; Hummels et al., 2014; Park
et al., 2014). Using trade data, though, implies a broader concept of
offshoring and may include activities not previously produced in
Denmark (Andersen, 2020). This study uses exact information on off-
and backshoring activities of Danish firms through questionnaire-based
data.

Results indicate that in rural areas offshoring increases wage growth
for incumbent workers by approx. 30 % compared to average wage
growth for incumbent workers in non-internationalizing firms, while the
effect in urban areas is more moderate (2,4 %). Backshoring on the other
hand increases wage growth by approx. 10 % in urban areas and only by
1.5 % in rural areas vis-a-vis comparison workers in non-
internationalizing firms. While these results generally speak in terms
of positive returns for incumbent workers in GVC reorganizing firms,
spatial differences need to be interpreted in the context of location-
specific productivity and cost effects from offshoring and backshoring
in urban and rural areas. We further consider different channels through
skill levels of incumbent workers, scale effects in firms, offshoring des-
tinations and functions being offshored or backshored that affect wage
differences in urban and rural areas differently. This additionally con-
tributes to an understanding of the complexities that prevail in assessing
effects of offshoring and backshoring on wages in general, and the urban
and rural divide in particular.

The remainder of this analysis is organized as follows: Section 2
presents a stylized model on the effects of GVC reorganization in terms
of offshoring or backshoring on urban and rural wages. Data are pre-
sented in Section 3, while Section 4 presents the empirical strategy and
baseline results. Section 5 provides evidence on the different channels in
terms of skill and scale effects as well as effect heterogeneity of GVC
activities by destination country and business functions. Final Section 6
offers a discussion.

2. Spatial wage differences from GVC reorganization

Glaeser and Maré (2001) present a model of spatial wage differences
that captures both static and dynamic agglomeration effects, accounting
for workers’ skill levels in efficiency units, e;, and location-specific
productivity, A;, which reflects knowledge and technology spillovers.
Building on this framework, we analyze how firms’ offshoring and
backshoring decisions generate wage effects that differ across urban and
rural locations, giving rise to additional spatial wage disparities. Section
2.1 presents the baseline Glaeser-Maré type setup, while Section 2.2
extends it to incorporate productivity and cost effects associated with
firms’ GVC decisions.

2.1. Basic setup

As in Glaeser and Maré (2001), we consider a worker indexed by k
who is endowed with ey efficiency units representing the worker’s skill
level. The nominal wage per efficiency unit in location i is w;, and the
local price level faced by a worker in that location is P;. The real wage for
worker k in location i is then

- wie
=5

Wik

In the absence of frictions, workers are indifferent across locations i
and j in terms of real purchasing power, which implies wy = oj.
Nominal wage differences across locations therefore arise from differ-
ences in local prices for a given skill level ;. Aggregation across workers
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considers geometric means of efficiency units. We write e; as the geo-

metric mean of efficiency units in location i and ¢; is the corresponding
mean in location j.

Location-specific productivity varies across locations due to factors
such as knowledge spillovers, learning, and coordination among
workers and firms. Let 4; denote this baseline productivity. The nominal
wage in location i can be expressed as

w; = Al{ MPL(LI, Gi)7

where A is baseline productivity, y > 0 measures the responsiveness of
wages to location-specific productivity, and MPL(L;, G;) is the marginal
product of labor given local labor L; and intermediate inputs G;. We first
assume that these factors are identical across locations. Following the
logic in Glaeser and Maré (2001), the (log) difference in nominal wages
between locations i and j can be expressed as worker skill differences,
local prices and baseline productivity differences as

Inw; — Inw; = Ing; — Ing; + InP; — InP; + y(In4; — Ink)) @
—_—— — o —
worker skills local prices productivity spillover

Eq. (1) provides a baseline for spatial wage differences, which we
extend in the following section to incorporate productivity and cost ef-
fects from offshoring and backshoring.

2.2. Productivity and sourcing costs from GVC decisions

While Section 2.1 captures baseline wage differences including
agglomeration effects, it does not explain how firms’ global value chain
(GVCQ) decisions affect local productivity and wages. Firms reorganize
production across locations through offshoring and backshoring and we
argue that these decisions influence wages through two main channels: a
productivity channel, operating via the domestic allocation of tasks, and
a cost-efficiency channel, operating via sourcing frictions and the
effective use of intermediate inputs. Let s; € [0, 1] denote the domestic
share of production tasks, capturing the extent of international reloca-
tion. Location-specific productivity is then
Ai = A/‘[: S;’,
where 7 > 0 captures productivity gains from recombining production
stages locally. This specification nests the basic setup from Section 2.1 if
s; = 1. A reduction in s; (offshoring) reduces local co-location and may
dilute these productivity effects, while an increase in s; (backshoring)
strengthens local task recombination, amplifying productivity beyond
the baseline location-specific factor ;. This defines the GVC-based
productivity channel:

Si—=>Ai—W;.

In addition to this productivity channel, firms face sourcing frictions
associated with fragmenting and coordinating production across loca-
tions. These sourcing costs reflect the organizational and contractual
complexities of international production, including search, contracting,
monitoring, and integration costs, as well as differences in factor prices
across locations. Contractual and hold-up frictions underlying these
costs are consistent with, for instance, Antras and Helpman (2004),
while the role of stage-specific coordination and the allocation of pro-
duction tasks across countries has been pointed out in Antras and Chor
(2013) among others.

Let C% ¢ denote sourcing cost, where d indicates sourcing mode

d € {offshoring, backshoring}, i is the firm’s location, c¢ the foreign
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country if applicable, and f the business function. For tractability, the
detailed task-, country-, and business function-specific costs Cfc f(Gi) are

aggregated into a single location-level index C;, which can be inter-
preted as a weighted combination of the micro-level costs:*

InG; = > "a.;InCl.;(Gy),
cfd

where weights af,  reflect expenditure shares across sourcing margins.

Sourcing costs affect production by altering the efficiency with
which intermediate inputs (G;) are utilized. When production is frag-
mented across locations, a portion of resources is absorbed by coordi-
nation and transaction activities, reducing the effective contribution of
inputs to output. We capture this by defining effective intermediate in-
puts as

=~ G
G‘:E with ¢ > 0,

so that higher sourcing costs reduce the amount of effective input ser-
vices obtained from a given bundle of intermediates. Intuitively, even if
firms employ the same nominal quantity of inputs, higher coordination
frictions imply that fewer of these inputs translate into productive use.
Firms maximize profits

II; = AF(L;, 61) = wilL;,

where F() denotes the production function.

The first-order condition with respect to labor yields
w; = A;-MPL(L;, Gy),
where MPL denotes that marginal product of labor. This defines the
GVC-based cost-efficiency channel:

Cl-—>ai —MPL;—-w;,

whereby sourcing frictions affect wages by shaping the efficiency with
which intermediate inputs are transformed into output and, conse-
quently, the marginal productivity of labor. This interpretation is
consistent with task-based trade models such as Grossman and
Rossi-Hansberg (2008), in which reductions in offshoring costs operate
as productivity-enhancing shocks through the reorganization of pro-
duction and the more efficient allocation of tasks.

Offshoring and backshoring affect this channel through opposing
forces. Offshoring can reduce production costs by providing access to
lower-cost inputs, but it also increases coordination and unbundling
costs associated with geographically dispersed production. Backshoring,
in turn, reduces such coordination frictions but may involve higher
factor costs. The net effect on C; therefore reflects the balance between
cost savings and coordination losses, determining how global value
chain reorganization translates into effective input use and wages.

Taking logs and comparing locations i and j, the difference in nom-
inal wages, conditional on the baseline determinants in Eq. (1), can be
extended by two GVC-based explanatory factors

Inw; —lnw; = -+ 7 (Ins;—Ins;) — ¢(InC; — InG))

GVC cost efficiency channel

(2

GVC productivity channel

Eq. (2) highlights the two core transmission mechanisms. The pro-
ductivity channel captures how changes in the domestic task share affect
local productivity through recombination effects. The cost-efficiency
channel captures how the net balance of factor cost savings and costs
from coordination losses influence wages by affecting the efficiency of

2 We return to a disaggregated view on sourcing costs during the empirical
estimations.
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intermediate inputs and thereby the marginal product of labor. While
the productivity channel operates through the location of tasks, the cost-
efficiency channel operates through the efficiency with which
geographically dispersed tasks are combined.

The interaction of these two channels with local agglomeration
conditions generates heterogeneous spatial equilibrium effects. Off-
shoring reduces the domestic task share s;, weakening productivity
through reduced task recombination while potentially lowering sourc-
ing costs C; and improving input efficiency. The net wage effect depends
on the relative strength of these opposing forces and on the local pro-
ductivity environment. In rural areas, where baseline agglomeration
economies and knowledge spillovers are weaker, wages are more sen-
sitive to cost-efficiency gains. If offshoring leads to substantial re-
ductions in sourcing costs, the resulting improvement in effective input
utilization may dominate the loss in task-based productivity, implying
relatively stronger positive wage effects compared to urban locations. In
contrast, urban areas are characterized by strong agglomeration econ-
omies and dense production networks, which support high levels of task
complementarities and productivity from local recombination. In such
settings, reductions in s; are more likely to generate productivity losses
that offset cost-efficiency gains, leading to weaker or more muted wage
responses to offshoring compared to rural locations.

Backshoring increases the domestic task share s;, strengthening
productivity through enhanced task recombination and raising marginal
productivity. These gains are further amplified in urban areas, where
knowledge spillovers, input-output linkages, and labor market pooling
reinforce the productivity impact of reintegrated production stages. In
rural areas, weaker agglomeration forces limit the extent to which
increased task co-location translates into productivity improvements,
resulting in comparatively smaller wage effects of backshoring. Table 1
summarizes these potentil spatial heterogeneities in wage responses to
offshoring and backshoring.

3. Data and stylized facts

Location-specific wage differences due to variation in productivity
and skill levels have been studied using regional outcome data, where
observed wage premia are interpreted as reflecting location-specific
productivity advantages and differences in human capital composition
(Glaeser and Maré, 2001; Moretti, 2004; Combes, Duranton and Over-
man, 2005; D’Costa and Overman, 2014). Our approach differs in two
ways. First, we focus on individual wage outcomes for incumbent
workers in firms that reorganize through offshoring or backshoring,
considering both urban and rural locations of firms. Second, we use
employee-employer linked register panel data, emphasizing wage ef-
fects at the individual level rather than regional averages in Eq. (1) and
its extended version in Eq. (2).

Analyzing these spatial dimensions, i.e., i) urban versus rural loca-
tions of firms combined with ii) international offshoring or backshoring
over time, requires detailed spatio-temporal data. Previous studies have
used register data (e.g., Matano and Naticchioni, 2016) and firm-level
GVC participation data (e.g., Wan et al., 2019). Our data cover all
Danish employees during the period 2001-2016, including information
on wages, employment status, occupation, and tenure. Employee data
are linked to employer information on firm size, location and other firm
demographics. Firm locations are defined by 98 municipalities, classi-
fied into urban (“city” and “middle/urban™) and rural (“rural” and
“periphery”) following Kristensen et al. (2006), capturing the first
spatial dimension of urban-rural variation. In a European comparison,
Danish municipals correspond to Local Administrative Units (LAU level
2).

Information on GVC activities in terms of offshoring or backshoring
activities by firms are obtained from three surveys conducted by Sta-
tistics Denmark in the years 2007 (for offshoring/backshoring activities
between 2004 and 2006), 2011 (for offshoring/backshoring activities
between 2009 and 2011) and 2016 (for offshoring/backshoring
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Table 1
Expected location-specific wage effects of offshoring and backshoring.

GVC Location Main
decision type transmission

Mechanisms Expected
wage effect

channel

Decline in C; Positive
increases effective and
inputs G;; weaker relatively
baseline strong
complementarities
(low returns to s;)
limit productivity
losses from reduced
task recombination.
Reduction in s;
lowers A; through
weaker task
recombination; cost-
efficiency gains are
attenuated as
coordination
frictions remain
relevant in complex
production
networks.

Increase in s; raises
A;, but gains from
recombination are
limited; changes in
C; reflect a trade-off
between lower

Offshoring Rural Cost-efficiency
channel

(Ci—G;—MPL;)

Weak or
ambiguous

Offshoring Urban Productivity
channel

(si—Ai)

Weak or
ambiguous

Combined
channels

Backshoring ~ Rural

coordination costs

and higher domestic

production costs.

Increase in s; Positive
strengthens task and
recombination and relatively
productivity; strong
reductions in

coordination costs

lower C;, increasing

effective input use

G;; both effects are

amplified by

agglomeration

economies.

Combined
channels

Backshoring ~ Urban

activities between 2014 and 2016). The data are population data for all
private firms located in Denmark with 50 or more employees. In addi-
tion, firms with 20-49 employees in manufacturing (NACE: 15-37) and
business services (NACE: 72-74) were given the opportunity of volun-
tary participation in the survey.> When matching the linked employer-
employee data with the firm surveys on GVC decisions, we accord-
ingly restrict our sample to the employees in firms with at least 20
employed. Offshoring and backshoring related questions from the sur-
vey ask firms about their specific internationalization activities, e.g.
“Have you offshored business functions?”, “Have you backshored previously
offshored business functions?”, “What business functions were offshored or
backshored?”, “What was the destination country of your offshoring activ-
ity?” Questions were retrospective with a small number of time gaps, e.
g. the three waves asked for GVC activities throughout 2001-2006,
2009-2011 and 2014-16. This information has been used to code binary
treatment dummies indicating the timing and duration of GVC activities

3 For further reference and detailed documentation on the Danish Interna-
tional organization and outsourcing data (VOUT), see https://www.dst.dk/en
/Statistik/dokumentation/documentationofstatistics/international-organisat
ion-and-outsourcing.
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by firms (see Section 4 for details).”

Table 2 provides an overview of the total number firms covered by
each survey wave together with the number firms actively participating
in GVC activities over the time periods in terms of offshoring or back-
shoring activities. Firms are grouped according to their location in urban
and rural areas. A substantial number of firms have participated in GVC
activities by offshoring production at some point during the sample
period, providing sufficient variation to control for time-varying firm
characteristics. In Denmark, nearly every fourth firm has actively done
some offshoring activity and the number of offshoring firms in urban
areas nearly doubled from 315 in 2007 to 588 in 2016, compared with
growth of over 40 % in rural areas. Firms in both urban and rural areas
have become increasingly active in GVCs through offshoring, while
backshoring has also risen—particularly in urban areas, where it
increased by a factor of over 3.6, compared to about 2.0 in rural areas.”

The data provides insights into firms’ participation in GVCs covering
the period of the Global Financial Crisis (2007-2009). This raises the
question of whether Danish firms’ GVC activity responded differently to
such shocks, particularly through reduced foreign sourcing. Harmonized
cross-country data on firms sourcing abroad are difficult to obtain;
however, Eurostat statistics on enterprises sourcing abroad (Fig. 1) offer
a useful reference. Trade data could serve as an alternative, though it is
less closely aligned with the measures used here.

Denmark is compared with the EU average and two similarly small,
open economies, namely Sweden and the Netherlands. Danish firms
remain highly active in sourcing abroad until 2012, suggesting limited
immediate effects of the Global Financial Crisis, though international
sourcing drops sharply in 2018 and 2021, possibly reflecting reduced
international exposure. EU firms rely less on foreign sourcing due to

Table 2
Offshoring and backshoring activity of Danish firms by location.
Period GVC activity Urban Rural
2001-2006 Offshoring 315 (17 %) 185 (16 %)
Backshoring 36 (2 %) 34 (3 %)
Total 1867 1184
2009-2011 Offshoring 535 (25 %) 281 (23 %)
Backshoring 98 (4 %) 67 (5 %)
Total 2180 1233
2014-2016 Offshoring 588 (27 %) 263 (21 %)
Backshoring 132 (6 %) 68 (6 %)
Total 2404 1230

Source: Firm internationalization questionnaire data (VOUT) matched to
employed register data from Statistics Denmark. See https://www.dst.dk/en
/Statistik/dokumentation/documentationofstatistics/international-organisat
ion-and-outsourcing and the text for a detailed description. Percentage numbers
is brackets report the share of offshoring or backshoring firms in all Danish firms
covered in the VOUT data.

4 As with other business surveys, we cannot assign offshoring and back-
shoring at the corporate level to individual workplaces within a corporate
structure or family businesses with several subsidiaries in different Danish
municipalities, which underlie the urban-rural typology. However, Danish
municipalities are geographically large entities and aggregating them into
urban or rural areas may solve this problem, as more workplaces within the
same corporate structure would be included in the same typology. Also, most
firms in Denmark are small or medium-sized and may be more inclined to set up
new subsidiaries or acquire other businesses in the same or neighboring mu-
nicipalities. Finally, controlling for firm size may also help to alleviate the
caveat.

5 The number of firms backshoring for any given observational period in
Table 2 is comparably small. Firms that both offshore and backshore at any
given point in time will accordingly be even smaller. This limits our ability to
give more detailed information following given the rules of using this type of
data.
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Fig. 1. Share of entreprises sourcing abroad (in % selected countries and the
EU). Source: Eurostat, Entreprises sourcing abroad, variable egi_sol. https://ec.
europa.eu/eurostat/databrowser/product/page/EGI_SO1. Notes: EU aggregate
is changing according to context. Specifically, number of countries participating
changes over time, with 13 countries in 2007, 15 countries in 2021, 16 coun-
tries in 2018 and 17 countries in 2021. Also, participation for enterprises
is voluntary.

larger domestic markets. Compared to Sweden and the Netherlands,
Denmark’s 2012-2018 decline suggests a lagged Global Financial Crisis
response, while Sweden’s share rises then falls and the Netherlands
declines continuously. Overall, it is unclear whether Danish firms
responded immediately to the Global Financial Crisis or whether later
reductions reflect other global events.

Noteworthy, there are some specific aspects to the data used in this
study: First, as already indicated above, we focus on wage effects for
incumbent workers in firms, i.e., those who do not leave or enter the
respective firm during the sample period, rather than all workers. We do
this to avoid confounding wage dynamics with factors that are not
attributable to the firm’s offshoring or backshoring. While this reduces
the number of person-year observations available for the estimations
(see Table 3 for detailed summary statistics), we argue that it improves
the internal validity of our analysis by reducing wage growth volatility
due to job mobility among firms. Second, the consecutive survey waves
have some time gaps, which we interpolated in the construction of the
treatment dummies for offshoring and backshoring. That is, a firm which
reported to have offshored some business tasks during the period
2001-2006 is also assumed to continue this activity until new infor-
mation from the next survey wave in 2009 is available. Arguably, this
may bias estimated effects downward, yielding more conservative wage
impacts than assigning offshoring and backshoring events to only one
specific period with such GVC activities, given controls for time trends
and firm characteristics. Voluntary participation of firms with 20-49
employees in manufacturing (NACE: 15-37) and business services
(NACE: 72-74) could further reduce observed differences between off-
shoring and non-offshoring firms, reinforcing the conservative
interpretation.

Despite these limitations, the register-based panel data (linked
employer-employee plus GVC survey) offer advantages over trade-based
approaches to measure GVC participation. Seminal studies (Andersen,
2020; Hummels et al., 2014; Park et al., 2014) use trade data to infer
offshoring effects, but this broad definition may include goods and
services not previously produced in Denmark (Andersen, 2020). Our
approach directly examines wage effects from firms’ discrete decisions
to participate in GVCs through offshoring and backshoring over time.

Finally, Table 3 summarizes our sample data with a total of approx.
3.9 million person-year observations and about 50 thousand firm-year
observations. On average, this amounts to about 250 thousand incum-
bent per year that do not switch their employer during the sample period
2001-2016. About 20 % of all person-year observations cover workers
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Table 3
Summary statistics for sample of incumbent workers in Danish firms during
2001-2016.

@ (2) 3
Unit of Firm location Total Urban Rural
Obs. locations locations
PERS Wage growth rate (1 = 0.028 0.029 0.027
100 %) (0.159) (0.160) (0.157)
PERS Occupation, top 0.052 0.054 0.047
management (binary (0.222) (0.227) (0.211)
dummy)
PERS Occupation, management 0.131 0.164 0.0661
(binary dummy) (0.338) (0.370) (0.249)
PERS Occupation, 0.175 0.197 0.132
administration (binary (0.380) (0.398) (0.339)
dummy)
PERS Occupation, vocational 0.505 0.460 0.596
trained (binary dummy) (0.500) (0.498) (0.491)
PERS Occupation, unskilled 0.089 0.081 0.103
(binary dummy) (0.284) (0.273) (0.304)
PERS Occupation, others (binary ~ 0.048 0.044 0.056
dummy) (0.213) (0.204) (0.229)
PERS Tenure in number of days 358.442 357.672 359.985
employed (36.454) (38.746)) (31.299)
FIRM Offshore (binary dummy) 0.210 0.219 0.194
(0.407) (0.414) (0.396)
FIRM Backshore (binary 0.041 0.038 0.046
dummy) (0.198) (0.192) (0.209)
FIRM Employment share in firm  0.126 0.162 0.064
of (top) management (0.210) (0.237) (0.130)
FIRM Share of firms offshoring 0.201 0.210 0.187
in municipality (0.075) (0.073) (0.075)
FIRM Share of firms backshoring ~ 0.023 0.022 0.024
in municipality (0.019) (0.017) (0.023)
FIRM Employment share in firm  0.177 0.200 0.139
of administration (0.182) (0.196) (0.147)
FIRM Employment share in firm  0.473 0.424 0.556
of vocational trained (0.282) (0.289) (0.250)
FIRM Employment share in firm  0.096 0.087 0.111
of unskilled (0.157) (0.151) (0.166)
FIRM Employment share in firm 0.066 0.061 0.073
of others (0.134) (0.129) (0.141)
FIRM Firms size 207.735 229.977 170.066
(821.443)  (899.351) (667.461)
FIRM SME (20-250 employed, 0.854 0.832 0.890
binary dummy) (0.353) (0.374) (0.313)
Number of observations — 3937,084 2626,844 1310,240
by individual persons
Number of observations — 46,959 29,525 17,434

by firms

Note: PER = person-level; FIRM = firm-level. Mean and standard deviation,
where last is reported in parenthesis. Mean and standard deviation over indi-
vidual and years for variables defined by individual or over firms and years for
variables defined over firms. SME is defined as less than 250 employed in the
firm following the EU definition in EU recommendation 2003/361.

in firms during a period of offshoring activities and about 4 % person-
year observations cover the equivalent case of backshoring.

The average annual wage growth rate for all incumbent workers in
the sample period is about 3 %. This variable is used as outcome variable
in the empirical estimation approach. Table 3 further shows summary
statistics for the set of control variables at person and firm level.

4. Empirical strategy and baseline results
4.1. Estimation approach

We use annual wage growth as outcome variable in our empirical
model to directly capture the dynamic effects of offshoring and back-
shoring on location-specific labor market outcomes. Wage levels are
determined by long-run equilibrium factors such as initial productivity,
worker composition, and price levels, whereas wage growth reflects
temporal changes that result from firm decisions, productivity
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spillovers, and sourcing cost adjustments over time. This focus aligns
with empirical studies in urban and labor economics that similarly
emphasize wage dynamics rather than static wage level comparisons to
isolate dynamic agglomeration and adjustment processes (see, e.g.,
D’Costa and Overman, 2014).

In terms of estimation, we apply panel estimators with a multi-level
fixed effects structure. This allows us to account for unobservable
characteristics, specifically, individual worker, industry (firm-specific
sectors) and time fixed effects to counter biasing results on offshoring
and backshoring from unobservable heterogeneity.

As outlined in Section 3, a firm’s decision to engage in GVC activities
(offshoring, backshoring) is measured by two binary treatment variables
for any person k employed in firm m located in municipality i
(V k € m in t). The binary dummy offshoring (offshoren, ) is measured at
the firm level and takes as value of 1 if firm m located in municipality i
(denoted as m(i)) has offshored business activities in time period t and is
zero otherwise. Person k is then linked to this firm, and the dummy
varies unisono for all persons employed in m. Values for offshore,, are
specifically based on the survey question to firms about functions
sourced abroad asking “Which activities has the firm outsourced in the
period X to firms abroad?”, where X varies across the surveys with
respectively values for the period 2001-2006, 2009-2011 and
2014-2016 for the surveys in 2007, 2011 and 2016 respectively. Firm m
is then taken to have offshored if one or more functions have been
relocated internationally (either inside the boundaries of the firm or via
outsourcing). Similarly, an indicator for backshoring (backshorem,t)
takes value 1 if firm m in region i has backshored activities in time period
t and zero otherwise. The underlying question in the survey is “Has the
firm relocated activities from abroad to Denmark in the period X?”,
where X takes the same values as in the offshoring question. Note that
the answer categories are here only “Yes” or “No” and not by function.

One further has to note that we treat offshoring and backshoring as
unrelated events, as we cannot precisely associated backshoring to a
specific previous event of offshoring, given that these events potentially
relate to different stages of the GVCs (see Section 5.2) and since previous
offshoring activities relative to a reported backshoring event may have
taken place prior to our observational period starting in 2001.

Given the definition of our key treatment variables, the baseline
econometrics specification is:

In(Awage) = a + 5-Xi, + p-offshore,, + 0-backshore,

4+ Yme + ﬂ-Zm(i),t + ¥+ Ym(s) + 7 + Exme

kmt

3

where In(Awage), ,,, is the log-transformed annual growth rate in wage
income of a worker k employed in firm m located in i for time ¢,
offshoren is the indicator variable for individual k being employed in
firm m located in i that decides to offshore in time t and backshore,,,
along similar veins is an indicator of having backshored activities in time
t. Furthermore, X , are observable job characteristics of worker k at time
tlike tenure or occupation type, Y, are observable characteristics of the
firm m at time t like firms size and share of vocationally trained
employed in the firm, Z, , is a control for knowledge on GVCs in the
spatial surroundings of firm m in location i, y, are individual worker
fixed effects, 7, are industry fixed effects measuring the association of
the firm to sector s and y, are time fixed effects, while &, is the model’s
error term with standard properties. Our main interest is to estimate the
effects of offshoring () or backshoring () activities on wage growth.
A caveat in Eq. (3) is that wage dynamics may result from factors
other than a firm’s decision to offshore or backshore. For instance,
person k might change jobs, leading to information frictions for a new
employer, or the new employer may engage in offshoring/backshoring
while the initial employer did not. In such cases, Eq. (3) could produce
biased estimates, capturing general wage effects from job changes rather
than the firm’s GVC decisions in time t. As outlined above, we restrict
the sample to incumbent workers who remain with the same firm
throughout the period. This also ensures that workers do not switch
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between firms in different urban or rural areas, so that wage effects can
be attributed cleanly to the firm’s GVC decisions, without confounders
from firm relocation or job moves across urban/rural boundaries.

Additional variation in firm location across Danish municipalities
may reflect productivity spillovers among local firms from participation
in GVCs. We capture this by including the share of firms engaged in
offshoring or backshoring at time ¢t in the municipality i where the firm is
located as a control, denoted by Z;, in Eq. (3). This reflects that local
productivity A; in Eq. (1) is influenced by knowledge spillovers from
nearby firms. We note that it also goes some way in controlling for other
spillovers, such as a higher share of firm offshoring or backshoring in
municipality i leading to changes in local labour demand, which would
also affect wages in firm m located in i, where person k is employed. As
such, it controls for the net effects of these two forces. In this setup, Y,
further captures firm-specific characteristics.

4.2. Baseline results

Table 4 presents estimates of the wage growth effects of offshoring
and backshoring based on equation (3). Following the theoretical
framework in Section 2, wage growth may be affected through the
productivity and cost channels introduced in Section 2.2. We present
estimation results for the full sample (Column (1)) as well as for sub-
samples where firms’ locations i are classified as an urban or rural
municipality (see Figure A1 in the online appendix) in Columns (2) and

Table 4
Effects of offshoring and backshoring on spatial differences in wage growth.
Specification 1) @ 3
Dependent Variable Wage Wage Wage
growth growth growth
Sample Full sample Urban Rural
Offshore 0.003%** 0.0007 0.008***
(8.15) (1.88) (12.61)
Backshore 0.003*** 0.003*** 0.0004
(3.86) (3.90) (0.34)
Occupation, top management 0.011%** 0.011%** 0.010%**
(9.75) (8.34) (5.44)
Occupation, management 0.008*** 0.009%** 0.007***
(8.03) (7.19) (4.17)
Occupation, administration 0.008*** 0.009%** 0.007***
(8.81) (8.62) (4.17)
Occupation, vocational trained 0.0077*** 0.009%** 0.006%**
(9.60) (8.76) (4.54)
Occupation, others 0.011%** 0.011%** 0.011%**
(10.30) (8.21) (6.32)
Tenure in number of days employed =~ —0.038%** —0.034%** —0.050%**
(log) (—34.23) (—28.06) (—19.63)
Share of firms offshoring in 0.010%** 0.004 0.001
municipality (3.80) (0.32)
Share of firms backshoring in —0.034%** —0.020*
municipality (—5.05) X (-2.12)
Employment share in firm of (top) 0.018%** 0.014** 0.029%**
management (4.99) (3.22) (4.45)
Employment share in firm of 0.002 —0.001 0.008
administration (0.66) (-0.23) (1.17)
Employment share in firm of 0.001 —0.001 0.001
vocational trained (0.29) (-0.16) 0.17)
Employment share in firm of 0.020%** 0.019%** 0.018**
unskilled (5.58) (4.36) (2.92)
Employment share in firm of others ~ 0.012%** 0.014%** 0.008
(3.50) (3.31) (1.26)
Firms size (log) —0.002%** —0.002%** —0.001*
(-3.70) (3.94) (—2.04)
Number of observations 3937,084 2626,844 1310,240
Person fixed effects v v v
Industry fixed effects v v v
Time fixed effects v v v

Notes: t statistics in parentheses, * p < 0.05, ** p < 0.01, *** p < 0.001. Sample of
employed in firms with 20 or more employed. See text for further information on
variable definitions. The reference group for occupations is employment without
further information, which is distinct from “Occupation, others.

Global Challenges & Regional Science 6 (2026) 100030

(3), respectively. Using a multidimensional fixed effects structure en-
sures that identification strictly relies on within-worker variation over
time. Wage growth effects are thus identified from workers who remain
employed in a firm while its GVC strategy changes, and/or when
occupational changes interact with firm-level offshoring or backshoring
decisions. Results show that workers in offshoring firms experience a
statistically significant increase in wage growth of 0.003, i.e., 0.3
%-points. This effect reflects the net impact of the GVC-related pro-
ductivity and cost efficiency channel outlined in Section 2.2.
Disaggregated by location, the effect is insignificant in urban areas
(0.07 %-points) but larger and statistically significant in rural areas (0.8
%-points). Relative to average wage growth of 2.7 % in rural areas and
2.9 % in urban areas in our data sample, this translates into a roughly 30
% increase in rural wage growth, compared with about 2 % in urban
areas (which is, however, statistically insignificant at the 10 % level).
These different effects patterns can be given the following interpre-
tation in terms of our theoretical predictions: In rural areas, where
baseline task complementarities are weaker, the cost-efficiency channel
dominates, so reductions in sourcing costs translate more directly into
higher effective input use and wages. In contrast, in urban areas with
strong agglomeration economies, the productivity channel becomes
more important, and the loss of task recombination due to offshoring
offsets potential cost advantages, leading to muted net wage effects.
Based on the channels presented in Eq. (2), backshoring is expected
to have larger wage effects in urban areas if specialized production and
dense knowledge networks amplify productivity gains from recombin-
ing activities locally. Table 4 shows that backshoring has a statistically
significant positive effect on wage growth in the full sample (Column 1)
and a positive effect of 0.3 %-points in urban areas (Column 2), corre-
sponding to roughly a 10 % increase relative to average urban wage
growth. In rural areas, the effect is not statistically significant. This
pattern potentially reflects the asymmetric operation of the two chan-
nels discussed in Section 2.2, In urban areas, increases in the domestic
task share s; raise productivity through enhanced recombination effects,
while reductions in coordination frictions may further improve effective
input use. In rural areas, by contrast, weaker agglomeration forces limit
productivity gains from recombination, and any cost changes associated
with backshoring (i.e., higher domestic production costs) offset poten-
tial efficiency improvements, resulting in negligible net wage effects.
Overall, the results give empirical support for the framework in Eq.
(2), where wage effects reflect the relative strength of productivity and
cost-efficiency channels across locations. Offshoring primarily operates
through the cost-efficiency channel in rural areas, while backshoring
generates productivity-driven wage gains in urban areas. The remaining
controls in Table 3 highlight additional mechanisms shaping wage
growth. Higher tenure in the same job, for example, is associated with
lower wage growth, possibly reflecting differences in occupational hi-
erarchy and promotion dynamics. The results indicate that both off-
shoring and backshoring affect wage growth, but effects vary by
location, occupational type, and firm participation in GVCs. Interna-

tional sourcing costs (Cfc f) may further generate heterogeneity across

countries and business functions, as production stages may be optimally
located closer to or further from central markets (Antras and De Gortari,
2020; Baldwin and Venables, 2013). The next section examines these
mechanisms in greater detail.

5. Channels of GVC effects on spatial wage differences

This section examines how the GVC-related productivity and cost-
efficiency channels potentially translate into heterogeneous wage ef-
fects across worker and firm characteristics depending on type of loca-
tion of firm. Different mechanisms through which offshoring and
backshoring affect wages are analyzed along skill and scale dimensions
in sub-Section 5.1, while sub-Section 5.2 examines heterogeneity across
foreign sourcing regions and business functions.
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5.1. Skill levels and scale effects

Two strands of the literature highlight the importance of skill het-
erogeneity for wage dynamics. One concerns the effects of internation-
alization on wages by skill level (Andersen, 2020; Hummels et al., 2014;
Johansson et al., 2019; Krenz et al., 2021), while the other emphasizes
the role of skills in explaining urban-rural wage differences (Eliasson
and Westerlund, 2023; Gould, 2007; Hirsch et al., 2020; Rouwendal and
Koster, 2025; Yankow, 2006). Within the framework of Eq. (2), skill
heterogeneity influences how strongly workers are exposed to the pro-
ductivity channel and the cost-efficiency channel. The impact of these
channels is likely to differ across skill groups, as some workers are more
directly involved in coordinating fragmented production processes,
while others benefit more from productivity gains associated with task
recombination. In particular, higher-skilled workers are more likely to
be complementary to task recombination and coordination activities,
implying stronger exposure to productivity gains from backshoring and
potentially smaller gains from cost reductions under offshoring. In
contrast, lower-skilled workers are more likely to benefit from
cost-efficiency improvements that increase effective input use and labor
demand.

To capture these dynamics empirically in our empirical wage growth
model, we include interactions between individual skill levels and firm
offshoring/backshoring indicators in Eq. (3). Two main skill categories
are considered: (1) white-collar and (2) blue-collar occupations, with
unskilled & other occupations serving as the reference group. White-
collar aggregate managerial, top-management, and administrative oc-
cupations, while blue-collar (vocational) combines vocationally trained
and semi-skilled occupations. This classification reflects differences in
task content and expected exposure to GVC-related productivity and
coordination mechanisms. Table 5 reports the main results, with the
lower part summarizing the combined wage effect of offshoring or
backshoring, skill levels, and their interactions. A full set of results is
provided in Table A1 of the online appendix.

The results indicate that offshoring particularly benefits white-collar
workers in both urban and rural areas. The effect is largest in rural areas
(1.3 %-points). This pattern is consistent with the theoretical prediction
that white-collar workers are more strongly exposed to the cost-
efficiency channel, as they are more likely to be involved in coordi-
nating and integrating fragmented production stages, particularly in
environments where cost reductions translate into higher effective input
use. Conversely, backshoring reduces the value of coordination-
intensive skills in rural areas, as spatially compact value chains lower
the need for inter-location coordination.

For blue-collar workers, offshoring only produces positive wage
growth in rural areas (0.6 %-points), whereas the conditional effect in
urban areas is statistically insignificant. This is consistent with blue-
collar workers being more closely linked to production tasks that
benefit from cost-efficiency improvements in low-agglomeration envi-
ronments, where reductions in sourcing costs translate more directly
into higher labor demand through improved input -efficiency.
Conversely, backshoring has positive and significant effects for blue-
collar workers in urban areas (0.9 %- points), while effects in rural lo-
cations are insignificant. This reflects stronger productivity gains in
urban areas, where reintegration of production stages increases the
marginal product of labor through enhanced task complementarities
and dense production linkages.

Overall, these results demonstrate that skill heterogeneity, firm GVC
activities, and location jointly shape wage dynamics, consistent with the
predictions of the theoretical framework. The identified patterns indi-
cate that offshoring and backshoring affect skill groups differently
depending on urban-rural context and the interaction between firm GVC
strategies and worker tasks. Wage growth for unskilled and other blue-
collar workers is less sensitive to either offshoring or backshoring,
highlighting that exposure to both the productivity channel and the cost-
efficiency channel increases with task complexity and coordination
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Table 5
Skill channel of GVC reorganization on spatial differences in wage growth.
Specification (@) (2) 3)
Dependent variable Wage Wage Wage
growth growth growth
Sample Full sample Urban Rural
Offshore 0.0007 —0.003** 0.009%**
(0.70) (—2.63) (4.78)

Offshore x White-Collar 0.007%** 0.008%** 0.007***
Occupations (6.21) (6.36) (3.44)

Offshore x Blue-Collar Occupations —0.002 —0.00004 —0.004*
(-1.75) (—0.03) (—2.43)
Backshore 0.007*** 0.005%* 0.005%*
(4.11) (2.249) (2.00)
Backshore x White-Collar —0.008%** —0.006* —0.008***
Occupations (-3.99) (-2.37) (-2.59)
Backshore x Blue-Collar —0.002 0.002 —0.004
Occupations (-1.41) (0.92) (-1.62)
White-Collar Occupations —0.0005 —0.0002 —0.002
(-0.60) (-0.15) (-1.61)
Blue-Collar Occupations 0.002** 0.002** 0.002
(2.92) (2.59) (1.55)
Person fixed effects v v v
Industry fixed effects v v v
Time fixed effects v v v
Additional controls v v v
Combined:

(Offshore + White-Collar + Offshore ~ 0.007*** 0.005%** 0.013%***
x White-Collar) (8.12) (4.57) (8.57)
(Backshore + White-Collar + —0.001 —0.001 —0.005*
Backshore x White-Collar) (—0.96) (—0.65) (—2.18)
(Offshore + Blue-Collar + Offshore 0.001 —0.001 0.006%**
x Blue-Collar) (1.23) (—1.00) (4.56)

(Backshored + Blue-Collar + 0.007*** 0.009%** 0.003
Backshored x Blue-Collar) (6.23) (6.84) (1.57)
Number of observations 3937,084 2626,844 1310,240

Notes: t statistics in parentheses, * p < 0.05, ** p < 0.01, *** p < 0.001. White-
collar aggregates managerial, top-management, and administrative occupations,
while blue-collar combines vocationally trained and semi-skilled occupations.
Unskilled & other occupations serving as the reference group. Table 5 reports the
reduced results leaving out the controls not related to internationalization and
skill. The full model can be found in Table Al in the online appendix.

intensity.

Section 2 Larger firms may more easily coordinate GVC activities and
face lower international sourcing costs than small and medium-sized
enterprises (SMEs), which may experience different internationaliza-
tion effects (Chandra et al., 2020). SMEs located outside urban areas
often face distinct institutional, resource, and market conditions,
complicating access to customers and suppliers (Dabic et al., 2020). As a
result, SMEs encounter different efficiency and cost structures that are
not fully captured by local price variation, and higher coordination and
unbundling costs may arise. Olsen (2006) similarly emphasizes the
importance of firm characteristics in analyzing internationalization
effects.

Table 6 reports results for Eq. (3) augmented by interaction terms
between a binary SME dummy and the offshoring/backshoring in-
dicators, while Table A2 in the online appendix presents the full set of
results. SMEs are defined as firms with fewer than 250 employees,
following EU Recommendation 2003/361. SMEs generally exhibit lower
wage growth compared to larger firms in both urban and rural locations,
with significant effects in urban areas (—0.3 %-points) and marginally
significant effects in rural areas (—0.2 %-points). This is consistent with
the idea that smaller firms are less able to exploit scale economies in
GVC organization, which limits their ability to reduce sourcing costs and
to internalize productivity gains from task recombination.

Considering offshoring, the combined effects reported in the lower
part of Table 6 show that SMEs in urban areas experience larger negative
impacts (—0.4 %-points) than those in rural areas (—0.2 %-points),
suggesting that small firms are less able to leverage scale advantages
from offshoring. This pattern reflects weaker transmission through both
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Table 6
Scale channel of GVC reorganization on spatial differences in wage growth.
Specification (€D) (2 3)
Dependent variable Wage Wage Wage
growth growth growth
Sample Full sample Urban Rural
Offshore 0.003*** 0.001* 0.010%**
(9.78) (2.52) (14.53)
Offshore x SME —0.004*** —0.002* —0.010%**
(-6.12) (—2.21) (-8.51)
Backshore 0.005%** 0.004*** 0.003*
(6.08) 4.71) (2.03)
Backshore x SME —0.006*** —0.004* —0.005**
(—4.78) (—2.30) (—2.66)
SME —0.003%** —0.003** —0.002
(—3.63) (—3.04) (-1.94)
Person fixed effects 4 v v
Industry fixed effects v v v
Time fixed effects v v v
Additional controls v v v
Combined:
(Offshore + SME + Offshore x —0.003*** —0.004** —0.002
SME) (—4.33) (—3.76) (-1.59)
(Backshore + SME + Backshore x —0.004** —0.002 —0.004*
SME) (-3.06) (-1.34) (—2.45)
Number of observations 3937,084 2626,844 1310,240

Note: t statistics in parentheses, * p < 0.05, ** p < 0.01, *** p < 0.001. Table 6
reports the reduced results leaving out the controls not related to internation-
alization and skill. The full model can be found in Table A2 in the online ap-
pendix. SME is defined as less than 250 employed in the firm following the EU
definition in EU recommendation 2003/361.

channels: SMEs face higher effective sourcing costs limiting cost-
efficiency gains, and weaker capacity to reorganize production effi-
ciently across locations, dampening productivity effects. Being a small,
specialized firm in an urban ecosystem may further constrain opportu-
nities to capture scale-related gains from international production.

For backshoring, SMEs in rural areas face particularly negative ef-
fects relative to large firms, indicating that larger firms are generally
better equipped to reorganize and internalize previously offshored ac-
tivities. These patterns underscore the importance of skill and scale ef-
fects, which complement the mechanisms in Section 2, where the
framework is stylized and does not fully account for firm size hetero-
geneity and occupational heterogeneity.

5.2. Destination countries and business functions

Following Baldwin and Venables (2013) and Antras and de Gortari
(2020), the costs of offshoring reflect a trade-off between factor cost
advantages, which arise when factor intensities can be substituted across
locations, and unbundling costs, which capture coordination, commu-
nication, and shipping frictions. Within the framework of Eq. (2), these
frictions are captured by Cfc s> Which varies systematically across

destination countries and business functions and determines the
strength of the cost-efficiency channel. These costs differ along the value
chain, with downstream and market-proximate functions more likely to
be located closer to final demand, particularly in urban areas.

Two mechanisms are therefore central for wage determination: (i)
variation in factor price differentials across destination countries, and
(ii) variation in the type of business function offshored or backshored
along the GVC. These mechanisms jointly shape how the cost-efficiency
channel interacts with local productivity conditions, as different sourc-
ing destinations and functions imply different degrees of input substi-
tution and coordination intensity.

Factor cost advantages are particularly relevant for offshoring to
Asia, where labor-intensive production can benefit from lower wages
compared to Western economies such as North America or Europe. Ac-
cording to BLS (2012), hourly manufacturing compensation in 2011 was
USD 51.67 in Denmark, USD 35.53 in the US, USD 18.91 in the Republic
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of Korea, and USD 2.01 in the Philippines. These large cross-country
wage differentials directly affect Cﬁc s and therefore the magnitude of

potential cost-efficiency gains in Eq. (2), particularly through reductions
in unit production costs in labor-intensive tasks. Grouping destination
countries by factor costs thus captures differences in wage effects that
interact with local sourcing and unbundling costs in urban versus rural
areas.

Table 7 presents results by destination country of offshoring. Only
the offshoring coefficients by destination are reported here (see full
models in Table A3 of the online appendix). Backshoring is reported only
at the aggregate level across all country groups due to limited country-
specific observations that would otherwise weaken identification and
reduce estimation precision.

Offshoring to China produces spatially heterogeneous effects: it
significantly reduces wage growth in rural areas (—0.5 %-points) but has
no significant effect in urban areas. This pattern reflects variation in the
cost-efficiency channel, driven by differences in factor prices embedded
in ¢, - Lower production costs in China reduce Cfc £ but the resulting

substitution of domestic labor appears to dominate in rural areas, where
workers are more exposed to direct displacement effects and where
productivity gains from task recombination are weaker. In principle,
these cost advantages could reduce sourcing costs and support local
wages through efficiency gains in intermediate input use, consistent
with our theoretical considerations. However, in this case, substitution
effects associated with relocation of production stages dominate,
generating downward pressure on rural wages, as shown in Table 7.
Offshoring to the US/Canada has positive effects in both urban and
rural areas, with stronger effects in urban locations. This likely reflects
that these countries have relatively high wages and highly skilled labor,
so factor cost differences are smaller and the scope for pure cost sub-
stitution is limited. Within the framework of Eq. (2), this implies that
variation in C%, ;s driven less by factor price differentials and more by

differences in coordination and integration costs, which translate into
relatively stable or modest changes in the cost-efficiency channel across
locations.

In contrast, offshoring to India produces a sizeable positive and
significant effect in rural areas, but smaller effects in urban areas. Ac-
cording to OECD (2015), India has high trade facilitation costs, indi-
cating that even among countries with similar factor cost advantages

Table 7
Factor cost channel of offshoring and backshoring on spatial wage differences.
Specification (€8] 2) 3)
Dependent variable Wage growth Wage growth Wage growth
Sample Full sample Urban Rural
Offshore, China —0.002 0.001 —0.005%**
(—2.41) (1.12) (—3.50)
Offshore, India 0.008%** 0.006%** 0.015%**
(21.33) (11.56) (19.15)
Offshore, EU-15 0.004*** 0.002** 0.007***
(6.92) (2.72) (6.94)
Offshore, EU-12 —0.003*** —0.004*** 0.001
(—6.41) (—6.36) (0.33)
Offshore, other Europe 0.009%*** 0.003** 0.016***
(12.54) (3.02) (16.65)
Offshore, US/Canada 0.009%** 0.009%** 0.005*
(7.94) (6.85) (2.33)
Offshore, other countries —0.016%** —0.020%** —0.012%%*
(—20.37) (—21.56) (—7.48)
Backshore 0.006 0.002** —0.002
(0.92) (2.84) (-1.92)
Person fixed effects v v v
Sector-firm fixed effects v v v
Time fixed effects v v v
Additional controls v v v
Number of observations 3937,084 2626,844 1310,240

Notes: t statistics in parentheses, * p < 0.05, ** p < 0.01, *** p < 0.001. For full
results see Table A3 in the online appendix.
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(such as China and India) differences in coordination and shipping costs

Cgcf'

through the same cost-efficiency channel in Eq. (2), by altering the ef-
ficiency with which intermediate inputs are transformed into production
services. This highlights that spatial wage differences from interna-
tionalization depend not only on factor prices but also on heterogeneity
in coordination frictions embedded in sourcing costs.

A second source of heterogeneity relates to business functions in
GVCs, as downstream activities tend to locate closer to large markets due
to transport costs (Antras and De Gortari, 2020). This spatial allocation
affects international sourcing costs, since downstream functions in
urban areas are less frequently offshored and involve stronger market
proximity constraints. Table 8 presents results by type of business
function offshored or backshored, while the full set of estimates are in
Table A4 of the online appendix. Offshoring downstream activities in
distribution and marketing have significant but heterogeneous effects
(Column 1, Table 8). For marketing activities, effects differ markedly
between urban and rural areas (Columns 2 and 3). In urban areas, off-
shoring marketing has no significant impact on wage growth, consistent
with the idea that these activities are already efficiently co-located in
specialized urban environments, where marginal changes in Cfc y have

(unbundling costs) potentially affect These differences operate

limited effects on the cost-efficiency channel.

By contrast, in rural areas, offshoring marketing significantly in-
creases wage growth. This reflects that reallocating downstream func-
tions alters sourcing costs differently across space: when such functions
are relocated away from rural firms, cost savings in coordination and
input sourcing may dominate, increasing effective input use and wages
via the cost-efficiency channel. However, this effect depends on the
extent to which rural firms are integrated into urban-centered markets,
implying heterogeneous exposure to Cflc s across locations. Table 8

Table 8
Wage growth effects of offshoring and backshoring by business functions.
Specification @ (2) 3)
Dependent variable Wage Wage Wage
growth growth growth
Sample Full sample Urban Rural
Offshore, core business 0.003*** 0.002%** 0.005%**
(6.51) (4.02) (6.77)
Offshore, distribution and —0.011%** —0.009*** —0.016%**
logistics (-10.75) (—7.69) (—8.29)
Offshore, marketing 0.006%** 0.001 0.021***
(6.69) (1.28) (11.16)
Offshore, IT or administration 0.0002 —0.0007 0.003***
(0.48) (—1.66) (11.16)
Offshore, R&D 0.007*** 0.005%** 0.008***
(10.38) (6.12) (7.50)
Offshore, other functions 0.012%** 0.013%** 0.005**
(11.95) (11.91) (2.75)
Backshore, core business 0.003*** 0.001 0.006%**
(4.83) (1.46) (5.90)
Backshore, distribution and 0.011%** 0.024%%* 0.004
logistics (4.93) (7.19) (1.29)
Backshore, marketing —0.009** —0.018%*** 0.006
(—3.65) (-5.07) (1.32)
Backshore, IT or administration —0.003* 0.002 —0.017%%*
(-2.12) (1.13) (—4.15)
Backshore, R&D 0.008*** 0.007%* 0.002
(3.73) (2.78) (0.41)
Backshore, other functions —0.009%** —0.002 —0.009*
(—3.47) (—0.47) (—-2.32)
Person fixed effects v v v
Industry fixed effects v v v
Time fixed effects v v v
Additional controls v v v
Number of observations 3937,084 2626,844 1310,240

Notes: t statistics in parentheses, * p < 0.05, ** p < 0.01, *** p < 0.001. For full
models see Table A4 in the online appendix. We note the number of observations
is reduced, as more detailed information on offshoring and backshoring is not
available in all instances.

10

Global Challenges & Regional Science 6 (2026) 100030

suggests that rural firms face stronger adjustments in factor intensity
and coordination requirements when downstream activities are offsh-
ored, reinforcing the role of sourcing costs as the key transmission
mechanism.

Backshoring marketing activities produces significant negative ef-
fects in urban areas but is insignificant in rural locations. Offshoring
distribution and logistics has negative and significant effects in both
urban and rural areas, with slightly larger impacts in rural locations.
These functions often span multiple stages of the value chain and
combine coordination, transport, and inventory management tasks. As a
result, they are closely linked to the cost-efficiency channel, since
changes in their location directly affect sourcing costs Cfc s and the ef-

ficiency with which intermediate inputs are integrated into production.
The negative wage effects suggest that offshoring these activities may
increase coordination frictions and reduce effective input use, thereby
lowering the marginal product of labor.

Backshoring distribution and logistics yields strong positive wage
effects in urban areas, but not in rural areas, likely reflecting efficiency
gains from denser logistics networks and stronger input-output linkages
in urban centers. This is consistent with stronger reductions in sourcing
cost translating into higher effective input utilization and productivity in
locations where coordination infrastructure and agglomeration econo-
mies amplify the cost-efficiency channel.

Overall, the results highlight the importance of multiple underlying
channels shaping spatial wage differences. While the framework ab-
stracts from richer substitution patterns and firm-level scale heteroge-
neity, the evidence suggests that participation in GVCs affects wage
structures differently across urban and rural locations with implications
for wage inequality among incumbent workers.

6. Discussion and conclusion

Our findings show that participation in GVCs through offshoring or
backshoring is a driver of urban-rural differences in wage growth. These
effects operate through two core channels arriving from our theoretical
framework: (i) a productivity channel, and (ii) a cost-efficiency channel.
Skill composition and firm scale further mediate these effects, producing
heterogeneous wage outcomes across urban and rural locations. For
empirical estimations, we have exploited a large Danish panel dataset
(2001-2016) combining linked employer-employee register data with
survey information on firms’ offshoring and backshoring decisions and
their urban or rural locations. This allowed us to track individual-level
wage growth while observing both firm location and GVC reorganiza-
tion over time. Focusing on workers who remain with the same firm
enabled a difference-in-difference identification strategy, isolating the
impact of offshoring and backshoring on wages from other job-to-job
mobility effects.

Our analysis extends the urban wage premium framework of Glaeser
and Maré (2001) by incorporating spatially heterogeneous effects of
GVC participation (Baldwin and Venables, 2013; Antras & De Gortari,
2020). Relative to comparison workers in non-internationalizing firms,
offshoring increases wage growth by roughly 30 % in rural areas and 2.4
% in urban areas, potentially indicating a stronger transmission through
the cost-efficiency channel in rural economies, where reductions in
sourcing costs more directly translate into higher effective input use.
Backshoring raises wage growth by about 10 % in urban areas and 1.5 %
in rural areas, potentially pointing at relative productivity gains from
enhanced task recombination in dense urban production environments,
where the productivity channel is stronger due to agglomeration
economies.

We also document heterogeneity across skills, firm size, offshoring
destinations, and GVC functions. Offshoring disproportionately benefits
white-collar managerial and administrative workers, particularly in
rural areas, reflecting their stronger exposure to coordination-intensive
tasks and therefore greater gains from changes in the cost-efficiency
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channel. Backshoring, by contrast, tends to increase wages for blue
collar workers in urban areas, while effects in rural areas are weaker,
consistent with stronger productivity gains from task recombination in
urban labor markets. Firm size matters as well. SMEs generally experi-
ence lower wage growth than larger firms and capture fewer gains from
both offshoring and backshoring. For example, SMEs in urban areas
benefit less from offshoring than larger firms, while backshoring has
negative effects in rural SMEs, reflecting limited capacity to internalize
both productivity gains from task reorganization and efficiency gains
from reduced sourcing costs.

Differences across destination countries further shape wage impacts.
Offshoring to low-wage countries during the period considered such as
China reduces wage growth in rural areas, while offshoring to India has
significant positive effects in rural areas, highlighting that cross-country
variation in sourcing costs reflects not only factor price differences but
also heterogeneous unbundling and coordination costs, which directly
shape the cost-efficiency channel. For higher-wage destinations such as
the US and Canada, offshoring yields positive effects in both urban and
rural areas, with stronger gains in urban locations of firms where labor is
more specialized and substitution effects are weaker. Finally, wage ef-
fects vary by GVC function. Offshoring downstream activities in mar-
keting increase rural wage growth but have negligible effects in urban
areas, whereas backshoring marketing reduces wages in urban locations
but is insignificant in rural areas. Distribution and logistics offshoring
generally reduces wage growth, particularly in rural areas, while
backshoring these functions increases wage growth in urban areas,
consistent with stronger productivity and cost-efficiency complemen-
tarities in dense urban logistics and production networks.

Overall, our results demonstrate that GVC participation shapes
spatial wage differences through the interaction of productivity and
cost-efficiency channels, producing stronger offshoring effects in rural
areas and stronger backshoring effects in urban areas. This highlights
the importance of considering productivity, task allocation, skill
composition, firm size, destination, and function-level heterogeneity
when assessing the wage implications of GVC reorganization.
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