HEIRN

UNITED NATIONS
9\@2 INDUSTRIAL DEVELOPMENT ORGANIZATION
S<L

Inclusive and Sustainable Industrial Development Working Paper Series
WP 10 | 2019

INDUSTRY 4.0 AND THE CHANGING TOPOGRAPHY OF
GLOBAL VALUE CHAINS



DEPARTMENT OF POLICY, RESEARCH AND STATISTICS

WORKING PAPER 10/2019

Industry 4.0 and the changing topography of global

value chains

Bernhard Dachs
AIT Austrian Institute of Technology

Adnan Seric
UNIDO

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna, 2019



This is a Background Paper for the UNIDO Industrial Development Report 2020: Industrializing
in the Digital Age

The designations employed, descriptions and classifications of countries, and the presentation of the
material in this report do not imply the expression of any opinion whatsoever on the part of the Secretariat
of the United Nations Industrial Development Organization (UNIDO) concerning the legal status of any
country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or
boundaries, or its economic system or degree of development. The views expressed in this paper do not
necessarily reflect the views of the Secretariat of the UNIDO. The responsibility for opinions expressed
rests solely with the authors, and publication does not constitute an endorsement by UNIDO. Although
great care has been taken to maintain the accuracy of information herein, neither UNIDO nor its member
States assume any responsibility for consequences which may arise from the use of the material. Terms
such as “developed”, “industrialized” and “developing” are intended for statistical convenience and do not
necessarily express a judgment. Any indication of, or reference to, a country, institution or other legal entity
does not constitute an endorsement. Information contained herein may be freely quoted or reprinted but
acknowledgement is requested. This report has been produced without formal United Nations editing.



Table of Contents

1 INEFOTUCTION .ottt bbbttt 1
2 RECENE HTEIALUIE ...ttt ettt b e sr e neene s 1
2.1 The growth of global value Chains ...........c.ccceeiciiii i 1
2.2 BACKSNOIING. .. ettt 2
2.3 Information and communication teChNOlOGIES..........ccccvvvieiiiiiie i 5
3 QUESEIONS OF TNE PAPET ...ttt ettt neene s 6
4 The development of global value chains: macroeconomic evidence ........c..ccocvvvevevecienns 7
5  Firm-level evidence on offshoring and backshoring...........cccccevevviieii i, 12
5.1 Descriptive statistics of the SamMPIe .........ccooiiiii e 13
5.2 Firm characteristics of offshoring and backshoring firms..............cccocoviiiinniene. 16
5.3 Measuring INAUSEIY 4.0 ......ooiiiiiiiiiiee e 20
6 MUILIVArIAte ANAIYSIS ....c.viiviiicc et s ras 22
T CSE STUMIES ...ttt bbb bbbt b bt bbb bt n e 26
7.1 NBIBEAriNGS EUIOPE ...coveviiiice ettt sttt st e be e s 27
7.2 OFDBA ..ttt 28
S T 1= g o SRRSO 29
T4 BANCO.... ittt 30
7.5 LESSONS ACTOSS T CASES.....eiuiitiriiieiieieieieeie ettt sttt 32
S 14011 1= L [o] PRSPPSO 33
L C T =) T SRRSO 36

List of Figures

Figure 1: Reasons for the backshoring of production activities, 2013 — mid-2015....................... 4
Figure 2: Foreign value-added content in manufacturing exports, regression coefficients and
confidence INtervals, 20002014 .......ccooiieeoeeiie ettt e e e e e e ettt e e e s e ae e eeesesnaannes 7
Figure 3: Foreign value-added content in manufacturing exports for high-technology, medium-
technology and low-technology industries, 2000—2014..........cc.ccoooeiiiiieriiieennseeenns 8
Figure 4: Share of backshoring firms by various partner countries, 2013-2015 ...........cccceunee. 14

Figure 5: Motives for backshoring from emerging economies and high-income countries, 2013—



List of Tables

Table 1: Employment in U.S. affiliates abroad, 2009-2016, business sector, 1,000 persons..... 10
Table 2: Employment in EU affiliates abroad, 2010-2016, business sector, 1,000 persons....... 11

Table 3: Combinations of backshoring and offshoring, 2013-15........c.ccccoceviviiiievie e, 13
Table 4: Firm characteristics of backshoring and offshoring firms, 2013-15...........ccccceiiiinnne 17
Table 5: Valuation of strategic factors of backshoring and offshoring firms, 2013-15.............. 19
Table 6: Firm strategies of backshoring and offshoring firms, 2013-15 ........ccccoviiieiiiiinnns 20
Table 7: Technologies used to construct an index of 14.0 technologies..........c.ccoccevveiieiiinennene, 20
Table 8: Example for the calculation of the 14.0 INAEX ........ccccvvvviiiiciiiiic e 21
Table 9: Descriptive statistics for backshoring, offshoring and the Industry 4.0 index.............. 22
Table 10: Definition of Variables............coooiiiiiiiiii s 23
Table 11: REGreSSION FESUILS ........cviiiiiiieieiie e e 25



Abstract

The paper explores how new digital production technologies, also known as Industrial Internet,
or Industry 4.0 (14.0), could shape global value chains (GVCs). We argue that Industry 4.0 is one
of the drivers of backshoring, i.e. the movement of production back to home countries. 14.0 offers
firms some of the flexibility that was lost in complex production chains, and higher productivity
and quality to neutralize the labour cost advantages of offshoring locations. We test this
hypothesis using firm-level data and find corroborating evidence for it. Moreover, evidence from
case studies of firms in the Basque Country indicates a positive relationship between investments

in digital production technologies and backshoring.
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1 Introduction

The paper aims to explore the intersection of two topics that have garnered some attention in
industrial policy over the last years: first, the diffusion of new production technologies, also
known as Industrial Internet, or Industry 4.0 (14.0). The goal of 14.0 is to achieve a highly
productive and at the same time, highly flexible manufacturing process. Second, we focus on the
stagnation of global value chains (GVCs) and the backshoring of production. An increasing
number of case studies from various countries document that firms are moving production from

Asia and other emerging economies back to the U.S. and Europe.

We argue that 14.0 is one of the drivers of backshoring. It offers firms some of the flexibility that
was lost in complex production chains, and higher productivity and product quality to neutralize
the labour cost advantages of offshoring locations. We test this hypothesis using data from the
European Manufacturing Survey, a large-scale study of manufacturing firms, and find evidence
corroborating it in case studies of firms in the Basque Country.

2 Recent literature

In the following section, we develop the paper’s main line of reasoning based on recent literature.
In particular, we look at GVCs, off- and backshoring, and what explains the various motives and
drivers for backshoring. We also review the literature on the relationship between 14.0, GVCs and
backshoring.

2.1 The growth of global value chains

One of the most important developments in world trade over the last 40 years has been the
fragmentation of once purely national value chains and the development of GVCs (Timmer et al.,
2014; Baldwin, 2016). Firms offshored various stages of production to locations abroad to benefit
from differences in factor cost, most important in labour costs, and other locational advantages.
This development led to the emergence of GVCs. International expansion first took place in
Europe and in the U.S.; after 2000, the attention of multinational firms began to turn to Asian
markets. In 2017, inflows of foreign direct investment (FDI) to Asia were already higher than FDI
inflows to the U.S. and the European Union (EU) (UNCTAD, 2018).

International business theory explains why firms expand their operations to foreign markets.
Dunning’s eclectic paradigm (Dunning, 1981, 1988, 2001) describes the international expansion
as the result of ownership, location and internalization advantages (OLI advantages). Enterprises
will prefer foreign own production over other modes of international exploitation of firm-specific

assets such as exporting or licensing when three conditions are met:



» Ownership advantage: The asset must provide the MNE with some advantages over

incumbent competitors in foreign markets allowing the firm to enter the market.

» Location advantage: Foreign production must offer advantages over a concentration of
production in the home country, in particular factor cost differences between various

locations, which open an opportunity for labour arbitrage.

» Internalization advantage: Enterprises must gain an advantage from exploiting the asset
internally as compared to exporting or licensing another firm. This may reflect the
transferability and some public good characteristics of their assets, principal-agent
problems or other forms of asymmetric information that can be avoided by internalization.

GV Cs grew fast between 1990 and the onset of the global financial crisis of 2008/09; their growth
has recently come to a halt (Timmer et al., 2016; UNCTAD, 2018). Market saturation and a lack
of promising opportunities have played their part in this development; however, some studies also
indicate that firms are actively moving back production and other activities to their home
countries, a strategy known as ‘backshoring’ or ‘reshoring’ (Ellram et al., 2013; Gray et al., 2013;
Fratocchi et al., 2016).

2.2 Backshoring

Backshoring grabbed the attention of practitioners and policymakers first; in the last 10 years, it
has also become a topic of interest for academic research in international business (Stentoft et al.,
2016; Barbieri et al., 2018) and international economics. There is no explicit theory on
backshoring; within the framework of Dunning’s eclectic paradigm, backshoring can be
interpreted as the revision of a previous offshoring and internationalization decision (Ellram et
al., 2013; Gray et al., 2013; Forstl et al., 2016). Thus, backshoring decisions are the result of
changes in the ownership, internalization or location factors described above, or the result of an
incorrect assessment of these factors in the internationalization process. Baldwin and Venables
(2013) point out that offshoring is a discontinuous process, and produces a systematic tendency
to ‘overshoot’, followed by subsequent reshoring. In their aim to cut costs, firms have built
supplier networks that are too complex and decreasingly tolerant of delays. Backshoring can be
seen as a correction of overshooting offshoring decisions, which may be an explanation for the
stagnation of the growth of GVCs. A low quality of goods produced abroad, for example, is one

frequent motive for backshoring (see below).



In the OLI framework, this means that the firm was not able to utilize its ownership and
internalization advantages — how its products and technologies compare with those of other firms
and how well the firm is able to turn this advantage into economic benefits at the foreign location.
It may also be that the firm did not correctly assess the full costs of production at the given
location. For example, excessively high coordination costs as the reason for backshoring indicates
that the firm underestimated the transaction, holdup and monitoring costs of a wholly-owned

subsidiary against other entry modes such as exports, licensing or a joint venture.

The issue has been raised in the literature whether backshoring should be considered as the
correction of a failure in the preceding offshoring decision, or as a managerial adjustment to
changing external and internal conditions. The literature seems to endorse the latter view (Di
Mauro et al., 2018). Baldwin and Venables (2013) speak of ‘snakes’, value chains in which the
sequence of production steps is determined by technological constraints and the costs associated
with a fragmentation of these production steps. They see an ‘overshooting’ of offshoring, which

is followed by corrections of offshoring decisions.

The literature also addresses the motives for backshoring (Foerstl et al., 2016; Wiesmann et al.,
2017; Di Mauro et al., 2018). In a recent survey of the literature, Di Mauro et al. (2018) find a
diverse mix of motives (42 in total!), relating to the internal as well as external environment of
the firm, and to cost efficiency as well as to consumer orientation, but with no information about
what the most frequent reasons are. The European Manufacturing Survey (EMS) provides a
ranking of these motives (see Figure 1). Accordingly, the lack of flexibility and product quality
are the most frequent reasons, both of which are the cause of about half of all backshoring
decisions. Within the OLI framework, flexibility and quality can be explained as erroneous
assessments of internalization and ownership advantages and the costs of putting these advantages
into practice in foreign locations. Unused capacity utilization at home, by contrast, only plays a
minor role with regard to location advantages and can mainly be explained by the sluggish

recovery from the crisis of 2008/09 and 2011 in Europe.



Figure 1: Reasons for the backshoring of production activities, 2013 — mid-2015
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It is also surprising that a loss of know-how and weak linkages between foreign production and
R&D at home are only relevant for a minority of backshoring firms. The separation of production
and R&D—identified by Pisano and Shih (2012) and others as one of the reasons for long-term
losses of innovative capacity in offshoring firms—is only considered a relevant problem by a

small minority of backshoring firms surveyed in the EMS.

Based on the survey of Di Mauro et al. (2018), we can add three more important reasons for
backshoring to this ranking. The first is the ‘Made-in’ effect: customers value the production of
various goods in a particular European country as a sign of quality. Examples are Italy and France
for fashion, Germany for machinery, etc. Another factor are trade barriers such as customs for re-
imports and exchange rate fluctuations, which become more important with rising complexity and
an increasing number of countries involved in GVCs. Third, Di Mauro et al. also identify closing
gaps in labour costs and increased productivity at home as reasons for backshoring, which are not
directly addressed in the EMS.

When considering motives for backshoring, we also have to look at the basic distinction between
market-seeking and efficiency-seeking offshoring. The models of Baldwin and Venables (2013)
or Hums et al. (2012) only implicitly refer to efficiency-seeking offshoring. In practice, however,

many decisions on international expansion may be driven by a mix of the two motives. For



market-seeking offshoring, which serves clients in the host country, changes in factor cost
differences may be a less important motive for backshoring than for efficiency-seeking

offshoring.

2.3 Information and communication technologies

Another main driver of growth of GVCs, besides market opening and factor cost differences, are
new technologies. New technologies and multinational firms have an intimate relationship:
multinational firms are responsible for a large amount of business R&D activities worldwide and
shape countries’ competitive advantages to a considerable degree; ownership advantages from
innovation are often the reason why firms become multinational. In the past, the telegraph, the
steamboat, railways or container shipping accelerated communications, radically reduced
transport costs and resulted in a multiplication of world trade (Baldwin and Martin, 1999). Today,
the technological basis for the growth of GVCs are information and communication technologies
(ICTs).

ICTs allow the coordination of production and flows of goods within companies and between
suppliers and customers in real time. This makes it easier for management to monitor, control and
coordinate the activities of subsidiaries and suppliers abroad (Alcacer et al., 2016). The ability to
“orchestrate” and link knowledge and production globally becomes crucial for the
competitiveness of MNEs (Dunning and Lundan, 2008). Thus, ICTs can increase the geographical
scope of firms and reduce their transaction costs — the costs of entering, fulfilling and enforcing
contracts. Transaction costs explain why some transactions are organized within firms, while

others are performed at markets, and low transaction costs can boost economic growth.

Hence, the international division of labour increases at different stages of the value chain (Timmer
et al., 2014). Today, it seems that a new step in the evolution of ICTs is taking place, based on a
variety of digital production technologies (e.g. sensors, actuators, horizontally and vertically
integrated production, robots, additive manufacturing), and new tools for production management
(e.g. real-time enterprise resource planning and production control, data analytics, applications of
artificial intelligence). In the manufacturing context, this development is often labelled as the
Fourth Industrial Revolution—following mechanization, electrification and automation—or
Industry 4.0. A thorough discussion on 14.0 can be found in the IDR 2020.



3 Questions of the paper

This background paper investigates the linkages between 14.0, backshoring, and GVCs in general.
As laid out above, the literature generally assumes that ICTs foster fragmentation by reducing the
costs of unbundling of production and improving coordination in GVCs. However, 14.0 may have
the opposite effect; we assume that 14.0 aims to attain a highly flexible and at the same time highly
efficient manufacturing process, which allows for the production of individualized goods under
the economic conditions of a mass producer (Lichtblau et al., 2015). This has two implications
for GVCs:

e First, increases in productivity and capacity utilization associated with 14.0 make labour
arbitrage between high-income countries and offshoring locations less appealing, and thus
create an incentive for backshoring. Regaining economies of scale in production in Europe
and more proximity to R&D and innovation may offer additional incentives.

e Second, a higher flexibility and quality of the production process enables customized
production in small batches at very low marginal cost. This may open new market segments
to firms, particularly in developed countries. These new opportunities can only be
successfully approached if the customized goods can also be delivered quickly, calling for
minimal time between order and delivery. In times of Amazon, no customer is willing to wait

for a product order longer than a couple of days.

Both factors may contribute to more backshoring. Thus, this paper explores whether a positive
relationship exists between 14.0 and backshoring in manufacturing firms. Moreover, we try to
substantiate the existence of such a relationship and to gain further insights into it from a number

of case studies involving manufacturing firms in the Basque Country.

The assumption that technology is related to increased backshoring is new to the international
business and international economics literature, and only very recent contributions consider this
relationship: Laplume et al. (2016) and Strange and Zucchella (2017) discuss how additive
manufacturing may lead to more GV Cs; De Backer et al. (2018) investigate the impact of robotics
on GVCs. There is, however, a lack of empirical evidence. The only exception is a study by the
McKinsey Global Institute (2019), which estimates that global goods trade will drop by 10 per

cent by 2030 due to artificial intelligence, automation and additive manufacturing.



4 The development of global value chains: macroeconomic evidence

Backshoring may reduce the imports and exports of goods used as production inputs, if these
inputs are moved across borders. Hence, if backshoring has become more widespread, we should

find at least some evidence for this development in international trade statistics.

We use data from the OECD Trade in Value-Added (TiVA) database for our analysis. TiVA
includes data for 64 economies and 36 industries. Data from national input-output figures is linked
to imports and exports at industry level to allow an analysis of change in demand, production
structure, etc. across countries. We calculate an indicator of vertical specialization that measures
the foreign value-added share in the production of exports, expressed as a share of gross exports.
The higher this indicator is, the more foreign value added is needed for the production of exports

and, thus, the higher the degree of product fragmentation in GVCs.

To depict the trend of vertical specialization over time, we regress the foreign value-added content
as a share of gross exports in manufacturing on time and country dummies. We omit the dummy
for the year 2008, so the dummies show the statistical deviation from that base category 2008.

Figure 2 depicts the coefficients for the years 2000 to 2014.

Figure 2: Foreign value-added content in manufacturing exports, regression coefficients and
confidence intervals, 2000-2014
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Source: Calculated as described above based on the OECD TiVA database and attached nowcasting estimates by the
OECD.



The foreign value-added content in exports dropped sharply in 2008/09 and rebounded thereafter.
Six years after the crisis, the average foreign value-added content in exports was still below the
level of 2008. The confidence interval indicates that we cannot be certain that the level for 2014
is different from the 2008 level.

From a sectoral perspective, fragmentation rebounded more slowly in high-technology industries
such as machinery or automotive since the crisis than in medium- and low-technology industries.
In Figure 3 we calculate the average foreign value-added content in exports from high-technology,
medium-technology and low-technology industries. Medium-technology industries comprise
around 58 per cent of total exports, followed by low-technology (27 per cent) and high-technology
industries (15 per cent). The values are unweighted averages for 64 countries. For a better

comparison, the values have been normalized with 2008=100.

Figure 3: Foreign value-added content in manufacturing exports for high-technology, medium-
technology and low-technology industries, 2000-2014
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Source: OECD TiVA database.



Differences in fragmentation between high-technology, medium-technology and low-technology
industries decreased in the years after 2008, because fragmentation decreased in high-technology
industries, while low-technology industries were less affected by decreases in fragmentation
compared to the other two industries. Differences in foreign value-added content were lower in
2014 than they were in 2000.

One factor that might explain this development is sluggish demand for investment goods relative
to non-tradeable services, which has been identified as a main reason for the stagnating imports
of goods and services relative to world GDP since the crisis (IMF, 2016). The share of high-
technology goods in total exports dropped by 1.5 percentage points between 2008 and 2014.
Sluggish demand and unused capacity utilization in the home countries may have detained further
fragmentation of value chains. Figure 1 provides some support for this assumption, because

unused capacity utilization at home are an important reason for backshoring.

A second important factor is a lower level of fragmentation in Chinese manufacturing (Timmer
et al., 2016). China’s share in global demand has been growing rapidly; however, the country
today requires fewer imports since more and more products are being produced domestically. This
is not necessarily a sign for backshoring, because it may also be that foreign firms are substituting

exports by producing in China.

The IMF (2016) finds in an analysis of international trade after 2008/09 that the fragmentation of
GVCs indeed stopped after 2011. However, this halt was not the decisive factor for the trade
slowdown. Timmer et al. (2016) confirm that the fragmentation of international production has
stalled since 2011 but claim that this halt plays a larger role for the trade slowdown than asserted
by the IMF.

The assumption that 14.0 is related to a stagnation of GVCs implies an increasing use of
technology in GVCs, and we therefore looked at the labour share in GV Cs for additional evidence.
A shrinking labour share may point to a substitution of labour by capital and an increased use of
technology. Chen et al. (2018) look at factor incomes in GVCs and find a decreasing labour share
for the period 1997-2008, but no change between 2010 and 2014. That is, capital intensity

remained stable in the period we are interested in.

For additional evidence, we also looked at foreign affiliates statistics (FATS) administered by
Eurostat and data on the activities of multinational enterprises published by the US Bureau of
Economic Analysis (BEA). Both data sources collect information on the economic activities of

affiliates of domestically owned (EU and U.S.) firms abroad.



The BEA data clearly show no sign of de-globalization (see Table 2); employment in U.S.
affiliates abroad has increased overall and in all world regions between 2009 and 2016, as well as
between 2011 and 2016. The trend for manufacturing and for all industries is similar. If there was
a stagnation in GVCs, it did not affect employment in U.S. affiliates outside the U.S. One
explanation might be that the activities that contributed to this growth operated in foreign markets

for those particular markets and were only loosely integrated in GVCs.

Table 1: Employment in U.S. affiliates abroad, 2009-2016, business sector, 1,000 persons

Country/ Region 2009 2010 2011 2012 2013 2014 2015 2016
Canada 1,009 1102 1,135 1,193 1,176 1290 1267 1,321
Europe 4,747 4598 4,726 4,701 4,684 5212 5249 5312

Latin America, other 2,602 2,751 2,818 2,887 2951 3384 3414 3,370
Western Hemisphere

Africa 228 248 254 287 323 320 329 339
Middle East 129 139 140 144 148 186 178 184
Asia and Pacific 4224 4657 4681 4871 5026 6,010 6,202 6,215

Total manufacturing, 5424 5548 5,735 5724 5792 6,445 6,495 6,383
all countries

All countries total 13,029 13,496 13,753 14,084 14,308 16,401 16,639 16,739

Source: Bureau of Economic Analysis
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Table 2: Employment in EU affiliates abroad, 2010-2016, business sector, 1,000 persons

Country/Region 2010 2011 2012 2013 2014 2015 2016

Africa 1,244 1,223 1,323 1,441 1,276 1,304 1,334

Total America c 6,223 c 6,738 6,477 6,180 6,232
Canada c 376 389 379 339 329 345

United States | 3,328 3,255 3,322 3,534 3,300 3,060 3,133

Total Asia 4,187 4,187 c 4,923 4,930 4,825 4,988
China 1,244 1,616 1,770 1,755 1,806 1,734 1,798
Japan c 187 179 177 177 176 192
Rep. of Korea 110 111 c 91 90 85 85
India 995 886 1,081 1,139 1,136 1,180 1,258

Total manufacturing, 5,017 5,424 5,630 5,693 5,580 5,341 5,515
all countries

All countries 13,638 13,963 15,024 15,703 14,794 14376 14,629

Note: Data only includes activities of firms from EU member states outside the European Union. Data for 2010-2012
only; does not include Croatia as an EU member state; c: confidential

Source: EUROSTAT FATS Database

Empirical evidence from EUROSTAT for the activities of EU firms outside the European Union
is mixed; for the period 2010-2015, we see employment growth in EU affiliates in the U.S. and
in North America in general. The development in Asia is divided between growth in China and
India, and stagnation or even employment decline in Japan and the Republic of Korea. Overall,
EU overseas employment rose between 2010 and 2016, but decreased slight decrease was evident
between 2012 and 2016, which would support the assumption of de-globalization. However, we
have to be careful with conclusions here, because the decrease may also be the result of
disinvestment. For example, the sale of an EU-owned firm in Japan to a U.S. multinational is a

financial transaction that does not necessarily lead to lower GVC integration of Japan.

Finally, digitalization also leads to dematerialization, when flows of physical goods are
substituted by flows of data. It may be that we do not observe de-globalization, but the trend
shows that inputs are becoming increasingly intangible due to digitalization. They are partly
visible in the form of services, and partly vanish from trade statistics because they are given away

for free such as in the case of many digital services. It is difficult to test this hypothesis with our

11



data, but nevertheless, it is a feasible assumption given the intangible zero marginal cost-character

of many digital goods.

5 Firm-level evidence on offshoring and backshoring

We will now move from the macroeconomic level to the firm level. The analysis in this chapter
is based on the European Manufacturing Survey (EMS), a cross-European survey of
manufacturing firms. EMS focusses on factors such as technical modernization, the introduction
of new organizational concepts, international offshoring and backshoring of production and R&D
activities, new business models and service innovation. In addition, EMS includes detailed
information on innovation input and output, the qualifications of employees, and a number of
control variables, such as firm size, exports, the position of the firm in the value chain, or

characteristics of the main product and of the production process.

This section uses the 2015 edition of EMS, which covers the years 2013-2015. This data has
already been used in another paper on offshoring (Dachs et al., 2017), while EMS data from
previous editions has been included in the studies of (Kinkel et al., 2010; Dachs and Zenker,
2014).

The data set includes 2,926 manufacturing firms with at least 20 employees from Germany,
Austria, Switzerland, the Netherlands, Spain, Slovenia, Croatia and Serbia. We assume that
backshoring requires previous offshoring, so we set all observations with no imports of
intermediate goods or no foreign production as missing. This reduces the number of observations
to 2,450. Germany and Switzerland account for the largest number of firms in the sample. The

results are unweighted.

The data covers two forms of backshoring; first, backshoring of own production activities from
abroad; second, backshoring from foreign suppliers. Firms with no imports or no foreign
production have been removed from the data. Backshoring from foreign suppliers fits with the
de-fragmentation trend we observed in the macroeconomic data, while backshoring of own
production activities abroad does not necessarily indicate lower imports of inputs, because foreign

production may serve foreign markets as well.
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5.1  Descriptive statistics of the sample

The data reveals that backshoring is still a rare phenomenon; only 4.3 per cent of all firms in the
sample have backshored (105 firms in total). 2.2 per cent of all firms backshored their own
production activities, while 1.6 per cent brought back activities from foreign suppliers to the home

country.

Offshoring is more frequent: 12.2 per cent of all firms have offshored production activities, 7.6
per cent of all firms have offshored to own firms abroad, while 5.5 per cent of all firms have
chosen to offshore to foreign suppliers. Only three firms engaged in both modes of backshoring.
For every backshoring firm in the sample, we find three offshoring firms. Surprisingly, a large
proportion of backshoring is done by firms that also offshored production activities in the same
period (see Table 3 and also Table 4). Thus, backshoring does not mean that firms completely
withdraw from abroad; it is rather a strategy that withdraws activities from a particular location,

while expanding in another country.

Preliminary data from the Austrian EMS 2018 suggest an upward trend for backshoring and a
downward trend for offshoring: 7.1 per cent of all firms have backshored (EMS, 2015: 5.9 per
cent), while 10.2 per cent have offshored (EMS, 2015: 16.9 per cent).

Table 3: Combinations of backshoring and offshoring, 2013-15

Group Total  Share on valid
answers
Total backshoring 105 4.3%
Total offshoring 334 12.2%
Backshoring and offshoring 42 1.7%
Only backshoring 63 2.6%
Only offshoring 283 11.6%
No backshoring or offshoring 2,060 84.1%
Total 2,448 100%

Source: EMS, 2015

The share of backshoring and offshoring firms is quite homogenous across countries. We find the
highest share of backshoring firms in Austria (5.9 per cent), and the lowest share in Germany (3.5
per cent). The highest shares of offshoring firms are found among Swiss and Dutch firms (18 per

cent), while 4 per cent of firms in Slovenia, Croatia and Serbia offshored. More than half of the
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backshoring firms have moved back production activities from the EU-15 countries (Figure 4).
One quarter of the backshoring activities originate from China and other Asian countries, and
around 20 per cent from the EU-13 countries and the rest of Europe. In the last decade, China and
other Asian countries as well as the EU-13 countries were the main target countries for production
offshoring of European firms. Backshoring from China and other Asian countries has gained
momentum compared to the findings of the 2012 EMS survey (Dachs and Zenker, 2014).
However, backshoring by European firms still takes place primarily between high-income
countries and within Europe. Taken together, emerging economies in Asia, South America and
Africa account for about one-fourth of all backshoring.

The question for partner countries in backshoring consists of multiple answers, which also
provides some information on multiple backshoring. Seventy-nine firms or around three-quarters
of the sample of backshoring companies provided information on partner countries. Sixty-nine
firms—the vast majority—have offshored from one country only, six firms from two, and one

firm from three countries. Thus, we assume that multiple backshoring is not frequent.

Figure 4: Share of backshoring firms by various partner countries, 2013-2015
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Source: EMS, 2015
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The data also allow separating the motives for backshoring from emerging economies and
comparing them with the motives of firms that backshored from Europe or North America (Figure
5). Sample sizes for this comparison, however, are very small, since only one-fourth of all
backshoring firms moved production back from emerging economies to the countries represented

in the sample.

The most striking result is that no firms that backshored from an emerging economy reported
excessively high labour costs as the reason for this move. However, one-fourth of all firms that
backshored from high-income countries did complain about labour costs. This result is a strong

indication that the labour cost advantages of emerging economies are still intact.

The big challenge for foreign production in emerging economies is the lack of flexibility. A
significantly higher share of 70 per cent of all backshoring firms with valid answers report this
obstacle in connection with emerging economies, compared to only 44 per cent related to high-
income countries and 51 per cent for the entire sample. This confirms an observation from case
studies (Di Mauro et al., 2018) that backshoring from geographically distant countries is driven

by issues such as lead times, costs and the flexibility of transport and logistics.

Another significant difference is the way backshoring firms perceive unused capacity utilization.
This is an issue related primarily to high-income countries, most likely because firms expect
higher growth in emerging economies. Transport costs are also more important for backshoring

decisions from emerging economies.

Surprisingly, backshoring firms have a better perception of the infrastructure in emerging
economies compared to high-income countries. This could be explained by a selection effect.
Greenfield investments in emerging economies often take place in locations with well-developed
infrastructure as part of a larger package of locational advantages. It could also be that firms that
invest in emerging economies have a higher tolerance level because they already ex-ante expect

a lower level of service from infrastructure.

There is no significant difference in factors related to knowledge. This is also true for know-how
loss, which seems to be a minor problem in both sub-samples despite a higher share among firms

that backshored from emerging economies.
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Figure 5: Motives for backshoring from emerging economies and high-income countries, 2013-2015
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5.2  Firm characteristics of offshoring and backshoring firms

Offshoring and backshoring firms reveal some characteristics that distinguish them from other
firms. Table 4 documents some of these characteristics. First, there is strong relationship between
off- and backshoring and firm size. Large firms are more likely to offshore and backshore, as the
average number of employees in back- and offshoring firms indicates. The propensity to offshore
and backshore is highest in firms with over 1,000 employees. Thirty-six per cent of these firms
offshored and 10 per cent backshored production activities in the period 2013-2015.

Second, the share of high-technology firms is significantly higher among both backshoring and
offshoring firms. The lowest share of offshoring and backshoring firms, by contrast, are found in
low-technology industries. The share of low-technology firms among backshoring firms is 15 per
cent, compared with 28.4 per cent for non-backshoring firms. This is in line with international
business theory, which asserts that firms with valuable intangible assets will try to exploit them
in foreign markets. However, innovation activities are one way to develop these assets.
Accordingly, we also find a higher share of innovative firms among backshoring and offshoring

firms compared to all other firms.
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In Table 4 we also used an alternative sectoral classification, namely the technological regime
suggested by Marsili and Verspagen (2002). Technological regimes represent an aggregation of
industries according to knowledge base and the prevailing mode of production in the industry.
The taxonomy distinguishes between five technological regimes: continuous process (food,
beverages, textiles, paper, wood, printing, mineral products, basic metals), fundamental process
(petrol, chemicals), complex systems (automotive), science-based (pharmaceuticals, electronics)
and product-engineering (metal products, machinery, electrical products). In the context of this
paper, technological regimes are an interesting alternative to the classification according to
technology intensity since we are interested in the relationship of production technologies and

economic outcomes.

Table 4 presents T-tests for differences between backshoring and offshoring firms and their
counterfactuals for the science-based and the continuous process regime. The share of firms in
the science-based regime is significantly higher among offshoring and backshoring firms, which
reflects the innovativeness of these industries and the existence of internally transferrable assets
in the form of scientific knowledge and innovation practices. The high share of science-based
firms among backshoring firms could be explained by the ties lost to the science base of their
home countries, which leads to backshoring. Continuous p