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Abstract

The study examines how policy tools, economic fundamentals, and automation are linked
to reshoring-related outcomes across sectors. It uses EU manufacturing data organised by
country, sector, and year from 2010 to 2023. Because reshoring is rarely recorded as a direct
statistical event, the analysis relies on four proxy indicators: domestic value-added intensity,
imported-input dependence, the EU-sourced share of imported intermediates, and the non-
EU share of imported intermediates. These indicators make it possible to see whether value
creation is becoming more domestic, whether reliance on imported inputs is changing, and

whether firms are sourcing more from EU suppliers.

The results suggest a pattern of selective change rather than large scale reshoring. Domestic
value-added intensity rose only modestly, while imported-input dependence did not fall for
manufacturing. The stronger pattern is not full reshoring, but a shift towards sourcing more
imported inputs from within the EU, with several sectors showing a shift in the composition
of imported intermediates towards EU suppliers. The regression results suggest a positive
association between sector-targeted State aid and domestic value-added intensity, but not a
clear pattern for import replacement. Higher energy costs appear to weaken EU-based
sourcing. The evidence on automation is more limited. When advanced digital intensity is
used as a proxy for automation, the study does not find strong statistical evidence that

automation makes reshoring easier across EU manufacturing.

The dissertation concludes that reshoring is more effective when used selectively, as a
targeted policy tool for specific sectors. It can support resilience when policy incentives,

productivity conditions, strategic priorities, and technological feasibility are aligned.

However, the evidence does not indicate a broad replacement of global value chains. The
stronger pattern is selective domestic value creation and a shift towards EU-based suppliers.
The main contribution of the study is to provide a framework for understanding when
reshoring is feasible, what form it is likely to take, and how policy can support supply-chain

resilience without overstating the case for reshoring.
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H IToArtikoowovopukn Avvapikn tov Eravomrotpiopov g

[Tapaymwyng oe po Katokeppatilopevn Hoykoopa Owkovopio,
Koalavting I'ewpyrog

Iepiinyn

H epyaocia eetdlel Tov TpOTO e TOV 0MOoi0 TO Epyareia TOMTIKNG, Ol PACIKOL OIKOVOUIKOL
OEIKTEG, KOl 1] CVTOWATOTOINGT CLUVOEOVTOL LIE TO ATOTEAEGILOTO TOV ENXAVOTATPIGLOD TNG
TAPOYOYNG G€ SLAPOopPoLg Topeic. Xpnoomotel ototyeio amd TOV HETATOMTIKO TOUEN TNG
EE tawvounuéva avd yopo, topéo kot £€to¢, amd to 2010 éwg to 2023. Emedn o
EMAVATATPIGUOG TNG TAPOYDYNG OTAVIO KATAYPAPETOL OC AUEGO GTOTIGTIKO YEYOVOC, M
avdAivon Poacileton og TE60EPIG EPPECOVG OEIKTES: TNV £VIAON TNG EYXDPLOG TPOSTIOEUEVNS
aflag, v e€&dpmmon amd eloayOUEVEG TPAOTEG VAEG, TO UEPIOO TOV EGAYOUEVOV
eEVOLOUEC®V TTPOidVTV oL Tpoépyovtal and v EE, kot 10 pepidio twv gicoyodpeveov
EVOLIUEC®V TPOTOVT®V OV TTPpoépyovtal amd yopeg ektog EE. Ot deikteg avtol kabiotodv
duvatd va dametbel edv 1 dSnpovpyia a&iog yiveror OAo Kot TEPIGGHTEPO EYYDPLA, EAV T
e€apmon amd eloayoueveG TPAOTEG VAEC HETOPAAAETOL, Kol €0V Ol EMLXEPNOELS

npounBedovror tepiocdtepo and tpoundevtéc g EE.

Ta amoteléopoto vTOONA®VOLV &va HoTifo EMAEKTIKNG METABOANG Kol Oyl €VOG
EMOVOTOTPICHOV gvupeiag kAMpaxag. H évtaon tng eyyodpiag tpootifépevng atiog avénonke
LOVOo ELAPPDS, EVOD M EAPTNOT OO EIGOYOUEVEG TTPATES VAEG OV LELOONKE GTOV TOUEN TNG
petamoinong. To mo évtovo potifo dev givar 0 TANPNG EMOVATATPIGHOG TNG TOPAYMYNG,
OAAGL LLOL GTPOPT) TPOG TNV TPOUNOELN TEPIGGOTEPWOV EICAYOUEVOV TPMOTM®V VADV OO EVTOC

¢ EE.

Ta amotedéopoto ™G TOAVOPOUNGCNG VTOINAMVOLY OeTik) ovoYETIoN UETOED TMV
KPOTIKOV EVICYVOEMV TOV GTOXEVOLV GE GLYKEKPUYLEVOLG TOUEIC Kol TNG £VINONMG TNG
eyyoplag mpootifépevng asioc, Oumg dev dapaivetal cagéc potifo 6Gov apopd v
VITOKOTACTOOT TOV loaymydv. Emiong, 1o vynlotepo evepyelakd kOGTOG QoiveTon va

AmodVVOU®OVEL TIG TpopunOeteg omd Kataokevaotég evidg g EE. Ta otoyeio oyetkd pe
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Vv ovtopatonoinon eival wo mepropicpéva. Otav n €viaomn TG TPONYUEVNS YNPLOKNG
TEYVOLOYIOG XPNOUOTOLEITAL G EUUEGOS OEIKTNG YO TNV QUTOUOTOTTOINGT, 1 HEAETN dgv
evtomilel 10yLVPA OTATIOTIKA OTOEID 7TOL VO VTOONAMVOLV OTL 1] OVTOUOTOTOINGM

SLEVKOADVEL TNV EXAVATATPIGUO G€ OAOKANPO ToV peTamonTikd topéa g EE.

H epyaoia katolyel 610 cuumépacua OTL O EXAVATATPIOUOG EIVOL TO ATOTEAEGLOTIKOG
OTaV YPNGYLOTOLEITOL WG EPYALEID TOATIKNG EMAEKTIKA Y10 GUYKEKPIUEVOLG TOopElc. Mmopel
Vo EVIGYVOEL TNV avOEKTIKOTNTA OTOV TA TOMTIKA KiviTpo, Ol cuVONKES Tapay®YNS, Ot

OTPOTNYIKES TPOTEPUOTNTEG KO 1] TEXVOAOYIKT dSuvaTOHTNTA EIVOIL EVAPLOVIGUEVA.

Qo1660, To OTOLXEID OEV VTOJEIKVOOVV 0L EVPEID OVIIKATAGTOON TMV TOYKOGULOV
alvcidwv a&log. H mo évrovn tdon sivor 1 emdextikn yydpla onovpyio alog kot 1
otpopn mpog tpoundevtég pe £dpa v EE. H xdpia cuppoin g epyaciog eitvar n mopoyn
evOdg mAouciov yuwo TNV KATOVONOT TOV TOTE O EMAVATATPICUOS TOPOYOYIKOV
OPACTNPOTATOV Elvol EPIKTOC, Mol HopeY| €ival Thavo va AAPel, Kot TAOC Ol TOAITIKEG
EMAOYEG UTOPOVV VO GTNPIEOVY TNV AVOEKTIKOTNTA TG EPOJIACTIKNG AAVGIdNG XWPIg va.

VREPEKTYLOVVTOL TO EXLYELPTLOTA VITEP TOV EMOAVOTATPIGHLOD TG TAPOYMOYNG.

Aggag — Kiewowa

Enavonatpiopdc mapaywyng I[Moaykdoueg olvoideg moapaymyns, AvOexTikOTNTO NG
€QOOLOTIKNG aAvcidag;, Bilopmyoavikn moAltikn; AvTopatomoinon Kol ynelomoinon;

Meranoinon otnv Evponaikn 'Evoon
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1. Introduction and Study Overview

1.1 Introduction

Since the global financial crisis (GFC) of 2008, the global economy has become more
unstable. Recurring shocks, geopolitical tensions, and growing scepticism towards
economic integration have challenged the assumptions underpinning globalisation and
economic integration. Before the crisis, global value chains (GVCs) expanded through
international specialisation, cost arbitrage, and trade liberalisation. The financial crisis, the
COVID-19 pandemic, and rising trade tensions exposed the vulnerabilities of long and
geographically fragmented supply chains, changing the environment in which multinational
firms operate, particularly in advanced economies such as the European Union (Clancy et

al., 2024).

In response, reshoring and related strategies such as nearshoring, friend-shoring,
diversification and regionalisation have become important strategic priorities. Governments
often present these strategies as the means of strengthening supply-chain resilience,
reducing external dependencies, and supporting economic and national security. Such
policy goals are now linked to strategic autonomy and to rebuilding domestic or regional
capacity in sectors considered as economically or geopolitically sensitive (Kazancoglu et

al., 2024).

To avoid any conceptual ambiguity, the typology of strategies used in this dissertation is
listed in Table 1. These terms are used throughout the dissertation in a narrow analytical

sense, as defined in the table.

Strategy Meaning

Reshoring Return of production or sourcing to the home country.

Nearshoring Relocation of production or sourcing to geographically nearby
economies.

Friend-shoring Relocation of production or sourcing to politically aligned or trusted
economies.

Diversification Use of multiple suppliers, countries, or regions to reduce
concentration risk.
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Regionalisation Greater concentration of production or sourcing within a regional
bloc, such as the EU.

Localisation Broader policy aim of strengthening domestic or regional capacity
(albeit, not necessarily brining production back to the home country)

Table 1 - Conceptual typology of supply-chain reconfiguration strategies

For firms, recent shocks have made decisions on production-location depend not only on
wages, but also on transport costs, regulatory risk, inventory needs, and proximity to
customers. (Kudrenko, 2024). Automation and digitalisation may reduce the importance of
labour costs, yet they require capital and skills. Therefore, reshored production may be more

automated and create less jobs than political debates sometimes imply (Kudrenko, 2024).

As aresult, the economic case for reshoring is not straightforward. Localisation can improve
perceived resilience, but it can also raise prices, or reduce output as a result of weakening
competition and productivity (Clancy et al., 2024). The dissertation examines reshoring as
the combined result of policy incentives, economic feasibility, and sector-specific

conditions. (Gereffi et al., 2021).

The academic motivation for this study stems from the fact that reshoring is explained in
different ways. Comparative advantage emphasises the efficiency of international
specialisation. Research on resilience focuses on diversification and risk reduction.
Industrial policy debates, by contrast, place more emphasis on security and strategic
autonomy. The evidence is also fragmented, as macroeconomic studies, firm-level

relocation cases, and sector-specific analyses often measure different outcomes.

This dissertation focuses on EU sectoral evidence because the EU combines a large internal
market with strategic-autonomy objectives. As a result, changes in supply-chain may appear
either as stronger domestic value creation or as greater reliance on EU-based sourcing.
Reshoring is also difficult to measure directly, since official statistics rarely record
relocation decisions. It therefore has to be inferred cautiously from proxy indicators such as
domestic value-added intensity, imported-input dependence, and the regional composition

of imported intermediates (Gereffi et al., 2021; Grossman et al., 2021).
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1.2 Problem Statement

Recent disruptions have made cross-border sourcing less reliable, especially for critical
inputs. Dadush (2023) links this concern to more frequent and severe GVC shocks, which
have contributed to shortages, delays, and inflation. In the EU, this has strengthened the
policy of Open Strategic Autonomy and the aim of reducing excessive external
dependencies (Clancy et al., 2024). The US-China rivalry has also made location decisions
part of a broader contest over technology and economic power (Gur & Dilek, 2023).
However, these pressures do not necessarily produce a straightforward reversal of
globalisation. Research on GVC governance shows that trade policy can trigger supplier
switching, multi-sourcing, regionalisation, and relocation of selected stages, rather than

repatriation of entire value chains (Gereffi et al., 2021).

The policy lesson is not that all production should return home. GVCs still remain efficient,
and their resilience may be the result of multiple suppliers, spare capacity, or targeted
localisation of critical stages (Dadush, 2023). Therefore, treating reshoring as a single,

uniform response would give an inaccurate picture of how firms usually adjust.

At firm level, firms take account of shipping costs, inventories, tariffs, regulations,
disruption exposure, and speed to market (Kudrenko, 2024). Automation may reduce the
labour-cost gap, but in advanced economies it can also mean fewer jobs, and its feasibility
varies by sector (Gur & Dilek, 2023). Automation is not equally feasible across industries.
In labour-intensive sectors, practical real-world constraints limit the scope for relocating
production to advanced economies (Barcia de Mattos et al., 2021). As a result, the economic

and social effects of reshoring are likely to vary systematically across sectors.

How firms respond to pressures for reshoring creates trade-offs across the economy (e.g.
employment vs inflation) that policymakers must address. Localisation agendas are pursued
through subsidies, investment incentives, standards, compliance requirements, and other
regulatory measures that can indirectly limit imports (Clancy et al., 2024). Yet EU efforts
to reshape supply chains and bring selected activities closer to home are moving faster than
the evidence needed to assess sector-specific trade-offs and to design coherent policy
responses. Economy-wide studies may estimate aggregate effects, but they often overlook
how sector mechanisms and policy instruments are combined in practice (Clancy et al.,

2024).
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The resulting problem is that firms and policymakers lack a clear framework for identifying
which combinations of policy instruments and economic factors can strengthen resilience
without excessive costs or unintended supply-chain reconfiguration. Firm-level relocation
models help managers compare offshoring, nearshoring, and reshoring, yet they are usually
built around individual cases and do not always link operational choices with economic
outcomes (Kazancoglu et al., 2024). This dissertation addresses that gap by linking policy
tools, economic fundamentals, automation, and sectoral conditions in one analytical
framework, while recognising that reshoring cannot be observed directly and must therefore
be inferred from proxy outcomes. The key issue is not only whether reshoring occurs, but

in which form or configuration it appears under different policy and sector conditions.

1.3 Research Questions

The dissertation asks how policy measures and economic conditions shape reshoring and
wider supply-chain organisation across industries during a period of global fragmentation.
This focus reflects the evidence that recent shocks have exposed GVC vulnerabilities

without necessarily triggering a withdrawal from cross-border production (Dadush, 2023).

The analysis also starts from the observation that policy pressure does not usually move
whole value chains back home. Firms may switch suppliers, regionalise sourcing, or relocate
selected stages, (Gereffi et al., 2021). The study therefore examines sectoral patterns in the

EU, including differences between sectors more and less exposed to policy intervention.

Automation is treated separately because it can change the labour-cost calculations,
reorganise production, and alter employment effects, but only where the sectoral and
technological conditions make this feasible (Gur & Dilek, 2023; Barcia de Mattos et al.,
2021). The research questions are therefore structured around the three explanatory
dimensions developed in the conceptual framework: policy tools, economic fundamentals,

and automation, while at the same time preserving its sectoral focus.

The empirical analysis of RQ1 is deliberately narrower than the broader discussion of policy
tools in Chapter 2. This practically means that, while Chapter 2 discusses tariffs, export

controls, sanctions, and standards as part of the policy environment, Chapter 4 is using only
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sector-targeted State aid as the comparable country-sector-year proxy for direct policy
support. The RQ1 results should therefore be read as evidence on direct support, not on the

full range of policy tools.

Research Question (RQ) 1: How does sector-targeted policy support affect outcomes

associated with reshoring across different sectors?

Research Question (RQ) 2: How do economic fundamentals (e.g., labour costs, energy

prices) influence outcomes associated with reshoring across sectors?

Research Question (RQ) 3: Does automation make reshoring more feasible by reducing

the importance of labour-cost differences?

1.4 Contribution of the Study

This dissertation contributes to the reshoring and supply-chain resilience debate by linking
policy instruments that influence where firms organise production, with the economic
fundamentals that determine what firms can feasibly change in their supply chain. Existing
research shows that repeated shocks and geopolitical shifts have changed how firms balance
risk, while at the same time they have encouraged governments to pursue localisation
agendas. Yet, it does not always provide an explanation of how policy instruments and
economic fundamentals interact to determine reshoring outcomes (Dadush, 2023; Grossman

et al., 2021; Kazancoglu et al., 2024).

Conceptually, the dissertation treats reshoring as one possible outcome within a wider set
of supply-chain adjustments. It builds on evidence that trade-policy shocks and geopolitical
uncertainty often lead firms to adjust their networks through partial relocation, and
regionalisation. It also shows how policy instruments, such as subsidies, and economic
fundamentals, including labour costs, energy costs, and technological capability, can shape

outcomes such as reshoring, nearshoring, and diversification (Gereffi et al., 2021).

Empirically, the dissertation compares how reshoring-related indicators have changed
across EU manufacturing since the global financial crisis. This addresses a limitation in the
existing debate. Some studies examine the effects of localisation policies on the economy,

while many industry- and firm-level studies remain case-specific, making systematic cross-

Postgraduate Dissertation 5



OPEN

HELLENIC Georgios Kazantzis, The Economics and Policy Dynamics of
B UNIVERSITY Reshoring in a Fragmenting Global Economy

sector comparison difficult (Clancy et al., 2024; Barcia de Mattos et al., 2021). The sectoral
approach used in this dissertation helps align the research questions, methodology and

results, while avoiding claims that cannot be supported by aggregate data alone.

Automation is also separated from the other drivers because its effect differs across
industries and is often associated with capital-intensive production and limited job creation

(Kudrenko, 2024; Barcia de Mattos et al., 2021).

1.5 Structure of the Dissertation

The dissertation proceeds in five chapters. Chapter 1 introduces the background, problem,
research questions, and contribution. Chapter 2 reviews the literature and develops the
framework linking policy tools, economic fundamentals, automation, and supply-chain
reconfiguration. Chapter 3 explains the sectoral research design, data sources, variables, and
proxy indicators. Chapter 4 presents the empirical results for EU manufacturing, focusing
on policy exposure, economic feasibility, automation, and sectoral variation. Chapter 5
draws the findings together, discusses policy and managerial implications, states the

limitations, and identifies areas for future research.
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2. Literature Review

2.1 Theoretical Foundations

2.1.1 GVCs and comparative advantage

The literature reviewed treats GVCs as cross-border production networks in which different
stages of production are distributed across countries and coordinated through trade,
investment, and firm organisation. Broecke (2024) describes this as the international
restructuring of activities through outsourcing and offshoring, while Dadush (2023) shows
that GVCs can still generate efficiency gains when suppliers remain connected through

comparative advantage.

Comparative advantage is therefore the starting point for the analysis. Firms offshore
production to access lower costs and access specialised capabilities. These gains came with
exposure to shocks, adjustment costs, and political pressure, particularly where the benefits
of globalisation were not evenly distributed. (Broecke, 2024; Clancy et al., 2024). Reshoring
debates arise from this tension between efficiency and the demand for resilience, security,

and domestic capacity.

Gerefti et al. (2021) provide the most useful GVC framework for this study. They show that
firms facing trade-policy shocks often switch production, markets, or suppliers, or upgrade
into higher-value activities. This supports the dissertation’s treatment of reshoring as one

possible form of reconfiguration, rather than as the automatic response to disruptions.

2.1.2 Supply-chain resilience, supply risk, and diversification

Kazancoglu et al. (2024) define supply-chain resilience as the capacity to prepare for
disruption and to recover while maintaining continuity of operations. In this view, reshoring
is only one option for resilience. Nearshoring, supplier diversification, and alternative

sourcing arrangements can serve the same purpose.
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Grossman et al. (2021) make this distinction clearer by asking whether policy should
promote diversification or domestic sourcing. Their model shows that the welfare effects
depend on risk exposure and demand conditions, and that diversification can sometimes
provide resilience at lower cost than reshoring. This point is important because resilience

and localisation should not be treated as identical.

Dadush (2023) argues that risk should be assessed across firm and value-chains. Supply
chains with many alternative suppliers are easier to stabilise than those based on specialised
knowledge, proprietary capabilities or regulated processes. The feasibility of reshoring

therefore depends on supply risk, value-chain complexity, and supplier concentration.

2.1.3 Industrial policy, techno-nationalism, and strategic autonomy?

The literature also links reshoring to the resurgence of industrial policy. Gereffi et al. (2025)
argue that industrial policy has shifted from a prosperity-driven agenda associated with
global integration toward a security-driven agenda under geopolitical fragmentation®. In
advanced economies, economic security is increasingly pursued through instruments such
as tariffs, sanctions, due diligence requirements, and chokepoint avoidance, which may

encourage reshoring, nearshoring, or bringing strategic activities under direct firm control.

This security-oriented logic is especially visible in techno-nationalism?*. Gur and Dilek
(2023) interpret reshoring as part of US-China economic rivalry and analyse neo-
protectionism and smart automation as interrelated strategies intended to reduce dependence
on China and strengthen domestic manufacturing. They argue that protectionism and
automation are unlikely, on their own, to restore competitiveness or generate broad
employment gains. These measures need to be supported by a wider policy framework,
including industrial policy, technology policy, taxation, R&D, and workforce training.
Cieslik and Zamojska (2025) similarly caution that techno-nationalism may weaken GVC
resilience, whereas diversification of supply sources and regional cooperation can help

reinforce it.

Z Strategic autonomy refers policies to secure critical inputs and reduce excessive external dependence.
3 The economic relations based on political and security priorities making trade, investment and sourcing
less predictable.

4 policies that protect and promote national capabilities in strategic sectors.
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Industrial policies change the incentives firms face, but they cannot dictate the final
outcome. Firms may relocate selected stages, switch suppliers, internalise strategic
functions, or regionalise production while still relying on their international networks
(Gerefti et al., 2021; Gereffi et al., 2025; Gur & Dilek, 2023). This is why the empirical

analysis links policy measures to several possible outcomes rather than to reshoring alone.

2.1.4. Firms’ relocation decision: cost, risk and capability

Tsai and Urmetzer (2024) review several frameworks for explaining relocation decisions,
including the resource-based view and transaction cost economics. These perspectives help
explain how coordination costs, ownership advantages, and location advantages shape
firms’ relocation decisions. However, they also have limitations. Transaction cost
economics may underestimate resilience and political pressure, while the resource-based

view may underestimate geopolitical shocks.

Reshoring decisions are increasingly made under uncertainty. Kudrenko (2024) shows that
firms assess total cost beyond labour, including productivity, energy, transport, tariffs,
supplier reliability, and flexibility. Kazancoglu et al. (2024) describe GVCs as complex
systems where disruption can spread through the network. Reshoring is therefore shaped by

cost and risk, not by cost minimisation alone.

Firm capabilities and knowledge also matter. Skilled labour, specialised knowledge,
supplier ecosystems, and technological capability affect whether reshoring is practical and
what form it takes (Dadush, 2023; Kudrenko, 2024). This keeps the theoretical focus aligned
with the dissertation’s empirical variables: policy tools, economic fundamentals,

automation, and sectoral conditions.

2.1.5. Synthesis and research gap

The reviewed theories show that reshoring is shaped by GVC structures, comparative
advantage, resilience considerations, industrial policy, firm capabilities, risk exposure, and
technological feasibility. However, these explanations are often treated separately. Macro-
level studies identify the output and inflation effects of localisation but do not fully capture
sectoral differences (Clancy et al., 2024). Firm-level relocation studies explain decision-

making but they do not always link those decisions to broader policy outcomes (Tsai &
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Urmetzer, 2024). Resilience research identifies alternative strategies but does not always
show how policy instruments and economic fundamentals interact across sectors (Grossman

et al., 2021; Kazancoglu et al., 2024).

The research gap addressed by this dissertation is therefore more relevant. There is limited
longitudinal evidence at EU sector level on how policy exposure, economic feasibility, and
automation jointly shape reshoring-related outcomes. Since reshoring is not directly
observed in the available datasets, the dissertation operationalises it through proxy
indicators of domestic value creation, imported-input dependence, and the EU versus non-

EU sourcing composition of imported intermediates.

2.2. Concept and Evolution of Reshoring

Rather than a simple reversal of globalisation, the evolution of reshoring should be seen
against the earlier expansion of offshoring, the subsequent reassessment of supply-chain
risk, and the growing tendency of firms to reconfigure value chains rather than fully

repatriate production.

2.2.1. From offshoring to strategic relocation

Reshoring is best understood against the history of offshoring and GVC expansion. Firms
originally spread production across countries to benefit from lower costs and greater
efficiency gains, especially through cheaper, specialised suppliers, and large-scale
production networks (Broecke, 2024; Friebel et al., 2025). In this sense, reshoring is better
understood as a reassessment of earlier location decisions in response to changing costs,

new technologies, risks, and policy conditions (Tsai & Urmetzer, 2024; Broecke, 2024).

Recent shocks have made this reassessment more visible. Dadush (2023) links the renewed
attention to reshoring to more frequent disruptions caused by geopolitical tensions, climate-
related risks, and global economic instability. Kudrenko (2024) shows that reshoring
decisions are shaped by a broader set of concerns, including vulnerability, responsiveness,
inventory costs, tariffs, and proximity to markets, rather than wage comparisons alone.

Friebel et al. (2025) describe the VUCA environment as a trigger for reassessment, while
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also stressing that reshoring remains dependent on industry, product type, and operational

complexity.

At policy level, reshoring is linked to concerns about strategic dependencies and the role of
industrial policy. In Europe, Open Strategic Autonomy reflects concern about excessive
reliance on external suppliers and the objective to strengthen domestic or regional capacities
(Clancy et al., 2024). Yet the literature does not suggest a general collapse of globalisation.
Instead, Cieslik and Zamojska (2025) show that technological GVCs can remain resilient
without full decoupling, while Friebel et al. (2025) interpret reshoring more as strategic

adaptation rather than wholesale de-globalisation.

2.2.2. Selective reshoring and GVC reconfiguration

Policy research warns against reading disruption as evidence that GVCs are simply
shrinking. Dadush (2023) argues that domestic production is not automatically more
efficient or safer, and that resilience can depend on multiple suppliers, spare capacity, and
targeted localisation of critical stages. Kolev and Obst (2022) treat reshoring as one
resilience strategies, alongside diversification, stockpiling, and adjusted delivery times.
Grossman et al. (2021) further show that diversification can, in some cases, deliver

resilience at lower cost than reshoring.

Sectoral and technological constraints reinforce this view. Automation and Industry 4.0 may
reduce the importance of low-wage labour, but their effects vary across sectors. Kudrenko
(2024) highlights the investment and workforce requirements linked to automation, while
Bércia de Mattos et al. (2021) show that basic manual tasks in the apparel industry remain
difficult to automate. Reshoring therefore depends on the specific tasks, technologies, and

supplier ecosystems within each industry.

The key point is that reshoring should not be treated as a binary outcome. A more useful
approach is to examine which activities are relocated, which remain international, and
whether firms respond through domestic relocation, EU regional sourcing, or

diversification.
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2.3. Economic Drivers of Reshoring

Although wage arbitrage was an important driver of early globalisation, recent disruptions
have shifted attention towards broader cost factors, operational frictions, and the value of
resilience (Broecke, 2024; Dadush, 2023; Friebel et al., 2025). The relevant drivers therefore
include labour and energy costs, productivity, transport and inventory costs, capital

requirements, and technological feasibility (Kudrenko, 2024; Tsai & Urmetzer, 2024).

Labour-cost differences still matter, but their role is now more conditional. Broecke (2024)
notes that firms offshored not only to reduce labour costs, but also because of shortages in
labour and skills at home. As wages and compliance costs have risen in some offshore
locations, partial reshoring or regionalisation can become more attractive (Broecke, 2024;
Tsai & Urmetzer, 2024). However, higher labour costs in advanced economies still constrain
reshoring unless they are offset by productivity, technological, or gains in logistics

(Kudrenko, 2024).

This is why the literature shifts from wage comparison to total cost of ownership. Kudrenko
(2024) shows that production-location decisions depend on productivity, energy costs,
transport, tariffs, supplier reliability, flexibility, and inventory needs, rather than labour
costs alone. Shorter supply chains can reduce buffer stocks and improve responsiveness,
which may partly offset higher domestic costs. In labour-intensive supply chains, transport
costs and lead times also matter, especially when demand is volatile and products change

quickly (Barcia de Mattos et al., 2021).

The same logic applies to the variables used in the empirical analysis. A higher domestic
value-added share does not mean that the entire value chain has returned. It may simply
indicate that selected stages have become more local while other inputs continue to be
sourced from abroad. Similarly, a fall in foreign input dependence may reflect

diversification or regional sourcing rather than full reshoring.

For Europe, productivity and the cost of energy are particularly important. Domestic or
regional production becomes feasible when productivity gains can offset higher costs, and
less feasible when energy or labour costs remain high. This is why economic fundamentals

are treated as explanatory variables rather than as background conditions.

Economic fundamentals also matter at the macroeconomic level. Clancy et al. (2024) show

that euro-area localisation policies can raise inflation and reduce output if they weaken
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competition or productivity. During the adjustment period, higher domestic costs and real
exchange-rate effects may also reduce competitiveness. Reshoring should therefore not be
treated as cost-neutral, since it may generate inflationary pressures and transition costs

(Clancy et al., 2024; Dadush, 2023).

2.4. Policy and Institutional Factors

The literature presents reshoring as part of broader state strategies which are aimed at
strengthening economic security, resilience, and strategic autonomy. The key question is
not only whether governments support reshoring, but how policy measures influence the

way firms actually respond.

Gereffi et al. (2025) describe current industrial policy as being more concerned with
strategic supply chains, economic security, and resilience. Reshoring is therefore not only a
firm response to costs or disruption risks; it is also an effort to reduce dependencies and
regain control over selected strategic activities. This logic is also visible in US-China rivalry
and in EU debates on strategic autonomy. Gur and Dilek (2023) link reshoring to
technological competition through neo-protectionism and smart automation, but they also
warn that these measures are unlikely to deliver productivity gains or jobs without broader
investment and labour-market policies. In Europe, Clancy et al. (2024) link localisation to

Open Strategic Autonomy and the production of key inputs.

Policy tools extend beyond tariffs. They include subsidies, procurement rules, standards,
certification requirements, export controls, sanctions, and other non-tariff measures.
Broecke (2024) notes that many countries pursue reindustrialisation rather than explicit
reshoring policies, with reshoring emerging as one possible outcome. Clancy et al. (2024)
model localisation through stricter regulatory standards, showing how non-tariff measures

can reduce imports without taking the form of traditional protectionism.

Firm strategy also matters. Gereffi et al. (2021) argue that trade-policy shocks often lead to
adaptive reconfiguration rather than direct reshoring, as firms change suppliers, relocate
selected stages, switch markets, or upgrade activities. Policymakers must also take into

account competition and productivity effects. Clancy et al. (2024) caution that reduced
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foreign competition can increase markups, add to inflationary pressure, and weaken output

gains.

2.5. Impacts and Implications

The literature suggests that tariffs, subsidies, export controls, standards, and other policy
measures alone, do not determine outcomes. Their effects depend on how firms reassess
total costs, risks on disruption, technological capability, access to markets, and alternative
sourcing. In capital-intensive sectors, automation and digitalisation may reduce labour-cost
differences and make production closer to end markets more viable. In labour-intensive
sectors, automation may remain limited and supplier ecosystems may matter more than
political pressure to relocate (Barcia de Mattos et al., 2021; Kudrenko, 2024). The
employment effects of reshoring are also likely to be limited where returning production is

highly automated (Gur & Dilek, 2023; Stihl et al., 2025).

Another implication is that reshoring involves important macroeconomic trade-offs. Clancy
et al. (2024) show that localisation policies can be inflationary, weaken competition, and
reduce long-run output, while Dadush (2023) cautions that domestic production is neither
inherently more efficient nor a guarantee against future disruption. Resilience strategies
should therefore be tailored to sector characteristics and supported by coordinated policy
action. The key problem is how policy can reduce strategic vulnerabilities while preserving
the efficiency gains of GVCs and international specialisation (Clancy et al., 2024; Kolev &
Obst, 2022; Cieslik & Zamojska, 2025).

Sector comparisons should not treat reshoring as a single observable event, but should look
for patterns across policy exposure, domestic value-added intensity, imported-input
dependence, cost conditions, and automation capacity. The literature implies that the
strongest evidence of reshoring is likely to appear only where policy pressure aligns with

economic fundamentals and technological feasibility.

Reshoring should consequently be treated as a policy tool for sectors with high strategic

importance, limited supplier alternatives, and high disruption risk.
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2.6. Conceptual Framework

The research problem examines how policy measures and economic conditions are
associated with the reorganisation of production across sectors in Europe. This framework
reflects the dissertation’s central argument: reshoring-related outcomes are associated with
the interaction of policy tools, economic fundamentals, and automation, while sectoral
characteristics and value-chain conditions help explain differences in the strength, direction,

and form of that relationship.

2.6.1. Analytical approach

The conceptual framework organises the dissertation around the relationship between the
explanatory variables identified in the literature, and observable reshoring-related outcomes.
It specifies how policy tools influence firms’ incentives, how economic fundamentals shape
feasibility, and how automation can strengthen or weaken the case for relocation (Gereffi et

al., 2021; Grossman et al., 2021).

The dependent variable is defined broadly. It captures whether production returns to the
home country, but also the extent to which firms reorganise production and sourcing
locations. The explanatory side of the framework has three main variables. The first is policy
tools, such as State aid. The second is economic fundamentals, especially labour costs,
productivity, and energy costs. The third is automation, which is treated separately because
it changes the relevance of labour costs differently across sectors (Kudrenko, 2024; Barcia

de Mattos et al., 2021; Gur & Dilek, 2023).

2.6.2. Policy tools

Policies shape the incentives faced by the firms when deciding where to source and produce.
They may encourage localisation through subsidies or import restrictions; but they might
also lead firms to switch suppliers, move selected stages of production, or relocate

regionally. (Gereffi et al., 2021; Broecke, 2024).
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2.6.3. Economic fundamentals

Reshoring decisions cannot be explained by wage differences alone. Firms assess the total
cost of ownership, taking into account productivity, energy costs, transportation, tariffs,
inventories, supplier reliability, and lead times. Kudrenko (2024) shows that domestic and
offshore production need to be compared within this broader cost framework, which can

either support or weaken policy incentives for localisation.

Even where governments support localisation, reshoring remains unlikely if domestic
production involves higher total costs that cannot be offset by productivity gains, logistics
advantages, or lower risks. Reshoring becomes more viable when the offshore cost
advantages diminishe, for example because of rising wages, stricter environmental rules, or
higher transport costs. The OECD evidence reviewed by Broecke (2024) supports this

conditional relationship.

2.6.4. Automation

The third explanatory variable is automation. The literature treats it not just as a productivity
factor, but as one of the determinants in firms’ location decisions. It can reduce the
importance of labour-cost differences, change skill requirements, and serve as a catalyst for
productivity gains, while remaining technically difficult or economically unattractive in

others.

Kudrenko (2024) associates Industry 4.0 technologies with higher efficiency and better
supply-chain optimisation, but also with high investment costs and strong demand for
skilled workers. Gur and Dilek (2023) similarly link smart automation to reshoring
strategies, while arguing that automation alone cannot restore competitiveness or create

large numbers of jobs.

Automation therefore affects the role of labour costs in reshoring decisions. Where
production can be standardised and automated, higher domestic wages may matter less.
Where automation is limited, labour costs and supplier ecosystems remain decisive, as

shown by Barcia de Mattos et al. (2021).
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2.6.5. Sectoral and value-chain characteristics

The literature reviewed in Sections 2.1-2.5 shows that the same policy or economic factors
can produce very different outcomes across industries. The framework therefore includes
sectoral and value-chain characteristics as background conditions that help explain how the
three main explanatory variables relate to reshoring decisions. Dadush (2023) shows that
vulnerability depends on value-chain complexity and the concentration of specialised

knowledge.

Within the framework, these characteristics help explain why the effects of policy tools,
economic fundamentals, and automation differ across sectors, and why supply-chain
reconfiguration may take different forms. Sectors dependent on concentrated supplier
ecosystems, for example, may respond through nearshoring rather than reshoring (Dadush,

2023; Barcia de Mattos et al., 2021; Friebel et al., 2025).

2.6.6. Conceptual framework and analytical expectations

Figure 1 below represents the conceptual model of reshoring and supply-chain

reconfiguration:

Policy tools

Reshoring outcome /

Economic - o :
Firm’s decision process supply chain

fundamentals

reconfiguration

Sectoral, and
Automation value-chain
context

Figure 1 - Conceptual model
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Policy tools and economic fundamentals jointly define the incentive environment in which
firms reassess production locations. Automation modifies this environment by changing the
role of labour costs and the technological feasibility of relocation, while sectoral and value-
chain conditions help explain whether firms adopt reshoring or alternative forms of supply-

chain reconfiguration.

The outcome is therefore not as a binary reshoring/non-reshoring decision but as a range of
location and sourcing adjustments consistent with the literature on adaptive reconfiguration
and resilient globalisation (Gereffi et al., 2021; Friebel et al., 2025; Cieslik & Zamojska,
2025).

The framework guides the empirical analysis by focusing on sector-level policy exposure,

cost and productivity conditions, automation-related capability, and sector characteristics.

2.6.7. Linking the framework to the research questions

The framework directly supports RQ1 by showing that sector-targeted policy support is only
one part of the policy environment. The empirical test focuses on whether direct support is
associated with reshoring-related outcomes across sectors (Gereffi et al., 2021; Gereffi et

al., 2025; Broecke, 2024).

The framework also supports RQ2, which asks how economic fundamentals influence
reshoring across sectors. These fundamentals are not treated simply as control variables.

They also help determine whether relocation is feasible.

Finally, the framework supports RQ3, which asks whether automation makes reshoring
more feasible by reducing the importance of labour cost differences. The framework implies
a conditional answer. Automation may support reshoring where production can be
standardised and where capital can substitute for labour. However, its effects cannot be
assumed to apply uniformly across sectors (Barcia de Mattos et al., 2021; Gur & Dilek,

2023; Kudrenko, 2024).
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3. Research Methodology

3.1. Methodology Overview

This chapter outlines how the dissertation examines the relationship between policy
measures, economic fundamentals, automation, and supply-chain reconfiguration in EU
manufacturing. Since the dissertation focuses on sectoral patterns over time, the research
design is comparative, longitudinal, and it is based on secondary data. Case studies are
useful to understanding how individual firms make decisions, but they are less suitable for
comparing how policy exposure, costs, and technology vary across sectors and over time

(Kazancoglu et al., 2024; Tsai & Urmetzer, 2024.

The analysis combines two types of evidence. First, it identifies policy interventions from
secondary sources. Second, it links these policy indicators to economic and technological
variables across manufacturing sectors, labour costs, energy costs, productivity, and
technological capability. This allows the study to examine whether reshoring-related
indicators change over time, and whether these changes are associated with policy exposure,

economic fundamentals, or technological capability.

The approach is explanatory rather than purely descriptive. RQ1 is examined through policy
exposure, RQ2 through labour costs, energy costs, productivity, and related economic
fundamentals, and RQ3 through the extent to which automation may reduce the importance

of labour-cost differences.

The unit of analysis is the country-sector-year observation. This level is appropriate for the
dissertation’s sectoral focus on manufacturing, because it captures variations in policy
exposure and economic conditions across countries, sectors, and time more effectively than

an aggregate EU-level approach.
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3.2. Research Design

The research design uses a country-sector dataset for EU manufacturing covering 2010 to
2023, in line with the FIGARO data used in Chapter 4. This period captures the years after
the global financial crisis and includes the years in which reshoring, strategic autonomy, and

resilience became more prominent.

The FIGARO tables (Full International and Global Accounts for Research in Input-Output
analysis) are appropriate because their inter-country input-output structure tracks how
industries use EU, and non-EU inputs. This makes them more appropriate than simple trade

data for examining value-chain dependence and sectoral input patterns.

The study focuses on manufacturing sectors for which comparable data are available on
sectoral input-output structure, imported-input dependence, labour and energy costs, and
technological capability. The aim is not to cover every industrial activity, but to examine
specific sectors consistently across the research questions. This sectoral focus is necessary
because Chapters 1 and 2 show that reshoring differs by industry, and that the same policy
measure can lead to different outcomes depending on technologies, input structures, and

supplier ecosystems (Dadush, 2023; Tsai & Urmetzer, 2024; Friebel et al., 2025).

For this dissertation, a policy intervention is any government measure that changes the
relative cost, feasibility, or risk of offshore production compared with domestic or regional
production in a given sector. The study treats policy interventions as a change in the
incentive environment that may result in domestic relocation, EU regional sourcing, supplier

switching, or other forms of reconfiguration.

The dependent variable is reshoring intensity, defined as the degree to which production or

sourcing moves towards domestic or closer locations.

3.3. Data Collection
The dissertation uses secondary data from four categories:

e trade and value-added datasets,
e production and cost statistics,

e technology and automation indicators, and
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e standardised policy indicators from the OECD, European Commission, and Eurostat.

This combination is necessary because reshoring is not captured in a single dataset. It
appears partly in value-added patterns, in imported-input dependence, and in production and

cost conditions, that change the firms’ incentives.

Policy exposure is identified using publicly available standardised indicators. These
indicators make it possible to compare the timing and relative intensity of policy measures

across sectors and years.

Since official statistics do not directly record firm-level reshoring decisions, the dependent
variables are constructed from proxy indicators. Such indicators capture changes in the share
of value® created domestically or regionally, and changes in dependence on imported

intermediate inputs.

The explanatory variables have been selected in line with the total-cost logic of Chapter 2.
Labour cost is evaluated in combination with labour productivity, energy costs, and
exposure to imported inputs. This allows the analysis to assess whether higher domestic
costs are offset by productivity gains, rather than considering wages as the only determinant

of reshoring (Kudrenko, 2024; Dadush, 2023).

Automation is measured through proxy indicators that reflect the ability of production to
rely on capital- and technology-intensive processes, rather than to depend solely on low-
cost labour. In Chapter 4, advanced digital intensity is used as a proxy for automation
because there are no sector-specific automation data available for the full sample. This

limitation is acknowledged in the interpretation of RQ3.

Digital intensity should not be confused with robotics or production-line automation. It can
indicate a sector’s general digital readiness, but it does not directly measure whether firms

use automation technologies in production.

5 Value-added content
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3.4. Data Analysis

The data analysis in Chapter 4 is organised around the dissertation’s three research questions
and uses four common outcome indicators throughout: domestic value-added intensity,
imported-input dependence, the EU-sourced share of imported intermediates, and the non-

EU share of imported intermediates (see Table 2 below).

| Reshoring-related outcome

Definition
indicator
Domestic value-added The share of gross output generated as domestic value-added, in a given
intensity country, sector, and year. (A higher value indicates stronger domestic

value creation.)

Imported-input dependence  The share of total intermediate inputs from foreign suppliers. (A higher

value indicates greater reliance on imported intermediate inputs.)

EU-sourced share of The share of imported intermediate inputs sourced from suppliers in EU.

imported intermediates (A higher value indicates stronger regional or EU-based sourcing)

Non-EU-sourced share of The share of imported intermediate inputs sourced from suppliers

imported intermediates outside the EU. (A higher value indicates greater reliance on non-EU
suppliers.)

Table 2 - Reshoring-related outcome indicators

These indicators are based on the European Union’s inter-country supply, use and input-
output tables, also referred to throughout this dissertation as FIGARO tables (Eurostat,
2025). Section 4.1 uses descriptive statistics and trend charts to establish whether the
evidence is more consistent with domestic value creation, regional rebalancing, or continued

reliance on imported inputs.

The analysis then estimates ordinary least squares (OLS) regressions aligned with each
research question rather than one single model containing all explanatory variables at the
same time. Section 4.2 addresses RQ1 by using sector-targeted State aid, measured as a
percentage of gross output, as the policy variable. Each of the four reshoring-related
indicators is used separately as the dependent variable, with country, sector, and year
dummy variables included to account for differences across Member States, manufacturing

sectors, and years. The full construction of this model is reported in Appendix B.
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Section 4.3 addresses RQ2 by combining descriptive comparisons, correlation analysis, and
OLS dummy-variable regression. Labour compensation per hour, real labour productivity
per hour, and non-household electricity prices are used as economic fundamentals shaping
relocation feasibility. Separate regressions are again estimated for the four common
outcome indicators, with country, sector, and year dummy variables included. Appendix C

reports the full variable construction.

Section 4.4 addresses RQ3 by testing whether automation-related digital capability changes
the relationship between labour costs and reshoring-related outcomes. Because the available
Digital Intensity Index is measured at manufacturing country-year level, the variable for
automation is advanced digital intensity rather than a direct measure of robotics or
production-line automation. The model is estimated for the restricted sample of 2021 and

2023 described in Appendix D.

The formal regression equations and notation for Sections 4.2, 4.3, and 4.4 are reported in

Appendices B, C, and D, respectively.

Across all Chapter 4 models, the coefficients are interpreted as conditional associations
rather than causal effects. Statistical significance is assessed using t-statistics and p-values.
It should be noted that the final interpretation does not solely rely on estimating the
coefficients, descriptive patterns, correlations, and regression results are read together with
the conceptual framework in Chapter 2. This keeps the interpretation focused on selective
domestic value creation and regional rebalancing, rather than treating the findings as

evidence of large-scale reshoring.
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4. Results and Discussion

4.1. Descriptive Overview of Reshoring Patterns in EU Manufacturing

4.1.1. Data scope and analysis

This section introduces the empirical results by presenting the evidence on reshoring-related
data across EU manufacturing sectors. Its purpose is not to test causality or to estimate the
impact of policy, economic, or automation initiatives. Instead, it establishes the broad

empirical landscape before the regression analysis in Sections 4.2, 4.3, and 4.4.

The section uses the following four common reshoring-related outcome variables as proxy
measures of domestic value creation, import dependence, and regional rebalancing (see

Table 2, above)
1. Domestic value-added intensity;
2. Imported-input dependence;
3. the EU-sourced share of imported intermediates; and
4. the non-EU share of imported intermediates.
The detailed variable construction is kept in Appendix A.

Appendix A also outlines the data source (Eurostat, 2025), unit of observation (country-

sector-year), ratio construction, and assumptions.

4.1.2. Reshoring indicators and aggregate trends

Table 3 compares the early period (2010-2014) of the available Eurostat (2025) sample with
the later period (2019-2023) of that sample. The values are average annual EU27

manufacturing ratios (percentage indicators — see Appendix A.4).
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Outcome variable 2010-2014 2019-2023 Change
average average (pp)
Domestic value-added intensity (%) 28.21 29.42 1.21
Imported-input dependence (%) 38.09 39.69 1.60
EU-sourced share of imported intermediates 48.79 51.77 2.98
(%)
Non-EU-sourced share of imported 51.21 48.23 -2.98
intermediates (%)

Table 3 - EU27 manufacturing outcome profile, early and later periods

The aggregate pattern is mixed. Domestic value-added intensity increased from 28.21 per
cent in 2010-2014 to 29.42 per cent in 2019-2023, a rise of 1.21 percentage points. This
suggests some increase in domestic value creation within EU manufacturing. However,
imported-input dependence also increased, from 38.09 per cent to 39.69 per cent. This
means the descriptive evidence does not show broad import replacement. Instead, domestic
value creation and the use of imported intermediate increased in relative terms. Analytically,
this combination points to partial reshoring or selective localisation. Some value-adding
stages appear to have strengthened domestically, while firms still depend on imported

components and production materials.

The sourcing indicators point more clearly to regional rebalancing. The EU-sourced share
of imported intermediates rose by 2.98 percentage points, while the non-EU share declined
by the same amount. This pattern, however, should be interpreted as regional
reconfiguration rather than reshoring in the narrow domestic sense, because the overall

dependence on imported intermediates did not fall.

The yearly trend charts reinforce the same interpretation. Domestic value-added intensity
and imported-input dependence (see Figure 2, below) do not move in a single reshoring
pattern. The sourcing-share chart (see Figure 3, below) shows stronger movement between
EU and non-EU import composition, but this is not equivalent to a general return of
production to the domestic economy. The descriptive evidence therefore supports the
dissertation’s view that any reshoring-related change should be understood as selective and

conditional.
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EU27 manufacturing outcome, 2010-2023
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Figure 3 - EU27 sourcing composition of imported intermediates, 2010-2023
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4.1.3. Sectoral variations in reshoring outcomes

The sector-level comparison shows stronger variation than the aggregate figures. Table 4

ranks the 19 manufacturing sectors by the change in domestic value-added intensity between

the early and later periods.

Sector name Change in Change in Change in Change in
Domestic Imported- EU-sourced non-EU-
value-added input import share sourced
intensity (pp) dependence (pp) import share

(rp) (rp)

Computer, electronic and 12.308 0.160 2.913 -2.913

optical products

Coke and refined petroleum 2.795 -3.274 -0.978 0.978

products

Chemicals and chemical 1.625 2.007 -0.438 0.438

products

Wood and products of wood 1.264 3.650 1.814 -1.814

and cork, except furniture;

articles of straw and plaiting

materials

Textiles, wearing apparel, 0.844 1.682 -0.379 0.379

leather and related products

Motor vehicles, trailers and 0.519 3.023 -1.939 1.939

semi-trailers

Basic pharmaceutical products 0.260 10.090 -1.517 1.517

and pharmaceutical

preparations

Furniture and other 0.118 3.059 0.048 -0.048

manufacturing

Paper and paper products 0.060 1.294 -1.282 1.282

Machinery and equipment -0.122 2.343 0.963 -0.963

n.e.c.

Other non-metallic mineral -0.254 3.257 0.586 -0.586

products

Other transport equipment -0.602 7.497 0.109 -0.109

Food products, beverages and -0.614 3.888 1.434 -1.434

tobacco products

Rubber and plastic products -0.672 2.499 0.818 -0.818

Repair and installation of -0.723 3.478 3.962 -3.962

machinery and equipment

Basic metals -0.744 -0.015 0.186 -0.186

Printing and reproduction of -0.864 3.626 -0.531 0.531

recorded media
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Fabricated metal products, -1.130 2.217 1.899 -1.899
except machinery and
equipment
Electrical equipment -2.352 4.878 0.116 -0.116

Table 4 - Sector-level changes in reshoring-related outcomes

The sectoral results confirm that the pattern is not uniform. Nine of the 19 manufacturing
sectors recorded an increase in domestic value-added intensity, which is fewer than half of
the sectors in the sample. The strongest increase appears in computer, electronic and optical
products, while the largest decline appears in electrical equipment. This indicates that

domestic value creation increased in some manufacturing activities but weakened in others.

The imported-input-dependence column is even less consistent. Only two sectors, coke and
refined petroleum products, and basic metals reported a fall in imported-input dependence.
Most sectors became more dependent on imported intermediate inputs. This does not
support a general claim that EU manufacturing replaced foreign inputs with domestic

production during the sample period.

By contrast, the sourcing-share indicators show evidence of a regional rebalancing. Twelve
sectors recorded an increase in the EU-sourced share of imported intermediates. This
suggests that the main adjustment is not a full return of production to the home economy,
but a shift towards EU suppliers in many sectors. This pattern is consistent with selective

nearshoring, supplier switching, and regional substitution.

4.2. Policy Tools and Reshoring-Related Outcomes (RQ1)

4.2.1. Policy Support and reshoring outcomes

This section moves from the descriptive evidence in Section 4.1 to a more structured test of
RQI. Policy is treated as altering the incentive environment in which firms and sectors
reorganise production. The purpose is to examine whether stronger policy support is
associated with reshoring-related outcomes once differences across countries, sectors, and

years are taken into account.
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The policy-exposure variable used in the main model is the sector-targeted State aid
measure, expressed as a percentage of gross output. It is used as the proxy for direct policy
support. The full procedure, sample structure, and variable construction are reported in
Appendix B. This means that the empirical test focuses only on direct support that can be
measured consistently. Tariffs, export controls, sanctions, and standards are therefore not

treated as directly measured explanatory variables.

Positive sector-targeted policy exposure appears only in 717 of the 7,182 observations (9.98
per cent), so the results should be read as evidence on targeted direct support rather than

evidence on industrial policy.

The model estimates each outcome separately with country, sector, and year dummy
variables; Appendix B reports the full equation, notation, dummy variables, and

assumptions.

4.2.2. Regression results

Table 5 presents the regression results for RQ1. Each column corresponds to one of the four

reshoring-related outcomes. The main coefficient of interest is the association between

policy exposure and each outcome after country, sector, and year effects have been included.

Statistic Domestic value- Imported-input EU-sourced share = Non-EU share of
added intensity dependence of imported imported
intermediates intermediates
Policy exposure 0.3833 0.2208 -0.3188 0.3188
coefficient
Standard error 0.1731 0.2284 0.1745 0.1745
t-statistic 2.2149 0.9665 -1.8277 1.8277
p-value 0.0268 0.3338 0.0676 0.0676
Adjusted R- 0.5323 0.6068 0.7839 0.7839
squared
Observations 7167 7167 7165 7165

Table 5 - Associations between sector-targeted State aid exposure and reshoring-related outcomes

Three points follow from Table 5. First, policy exposure is positive and statistically
significant in the domestic value-added equation (f = 0.3833, p =0.0268). Holding country,
sector, and year effects constant, a one-percentage-point increase in sector-targeted State

aid relative to gross output is associated with a 0.38 percentage-point increase in domestic
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value-added intensity. This is the clearest result in the table and is consistent with stronger

domestic value creation in sectors receiving more intensive direct policy support.

Second, the coefficient in the Imported-input dependence equation is positive but
statistically insignificant (f = 0.2208, p = 0.3338). The regression therefore does not support
the view that stronger direct policy support is associated with lower dependence on imported

intermediates.

Third, the sourcing-composition equations do not provide positive evidence of regional
substitution within the European Union. The coefficient on the EU-sourced share of
imported intermediates is negative and only marginally significant (B =-0.3188, p=10.0676),

while the mirror coefficient on the non-EU share is positive by construction.

Statistically, Table 5 supports one clear policy-related inference. Policy exposure is
significantly associated with domestic value-added intensity, but the results for imported-
input dependence and sourcing composition are not strong enough to support claims of

policy-driven import substitution.

4.2.3. Interpretation for RQ1

The estimates suggest a limited policy effect. Stronger direct support is associated with some
evidence of domestic value creation, but not with a fall in imported-input dependence and
not with a strong move towards EU-based sourcing. This is important for the dissertation’s
conceptual framework. Section 2.6 argues that policy pressure increases the likelihood of

reconfiguration, but it does not predetermine which form that reconfiguration will take.

The results in Table 5 support a more cautious interpretation of policy exposure. The
coefficient for domestic value-added intensity suggests that stronger direct support is
associated with some strengthening of domestic production. However, the absence of a
statistically clear negative result for imported-input dependence means that the evidence
does not support a broader claim of general import replacement. The table does also not

provide equally strong evidence of a systematic shift towards EU-based sourcing.

The answer to RQ1 is therefore conditional and narrower than the broader policy discussion
in Chapter 2. Stronger sector-targeted policy support is associated mainly with higher

domestic value-added intensity, while the broader structure of foreign sourcing remains
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largely intact. For this reason, the evidence in Section 4.2 is more consistent with selective
domestic relocation of specific stages than with broad reshoring. This is also consistent with
the literature reviewed in Chapter 2, especially the argument that policy intervention tends
to reshape rather than fully reverse global value-chain organisation (Gereffi et al., 2021;

Clancy et al., 2024; Dadush, 2023).

4.3. Economic Fundamentals and Relocation Feasibility (RQ2)

4.3.1. Economic fundamentals and reshoring outcomes

This section addresses RQ2 by examining whether reshoring-related outcomes are stronger
where domestic production appears more economically feasible. In line with the conceptual
framework developed in Chapter 2 and the methodology set out in Chapter 3, economic
fundamentals are treated as central conditions influencing the extent to which policy
pressure and supply-chain risk can translate into domestic value creation, lower imported-

input dependence, or regional sourcing within the European Union.

The four outcome indicators are the same as in Sections 4.1 and 4.2. Section 4.3 tests
country-level manufacturing cost and productivity conditions while controlling for sector

differences. Appendix C contains the full variable construction and assumptions.

The regression uses labour compensation, real labour productivity and non-household
electricity prices with country, sector, and year dummy variables. Full model details are

provided in Appendix C.

4.3.2. Descriptive and correlation results

Table 6 first summarises the direction of change in the available economic variables by
comparing the early part of the sample with the later period used in Section 4.1. The figures
are simple averages across the 27 EU Member States. They are therefore descriptive
indicators of the cost environment rather than measures of aggregate EU manufacturing

costs.
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Variable 2010-2014 average 2019-2023 average Change
Labour compensation per hour (EUR) 18.13 23.19 5.05
Real labour productivity per hour (2015=100) 91.37 113.02 21.64
Nominal unit labour cost (2015=100) 102.66 115.09 12.43
Electricity price (cent/kWh) 9.74 13.35 3.61

Table 6 - Economic fundamentals, early versus later sample averages

The descriptive evidence shows that the economic environment changed substantially over
the sample period. labour compensation per hour increased by 5.05 euros between the two
periods, while real labour productivity per hour rose by 21.64 index points. Nominal unit
labour cost also increased. Electricity prices rose by 3.61 cents per kilowatt-hour, indicating

a more expensive energy environment in the later period.

Table 7 reports simple correlations between the economic variables and the four reshoring-
related outcome indicators. These correlations are descriptive only. They do not control for

country, sector, or year effects and therefore serve mainly as a first indication of the direction

and strength of the relationship before the regression results are considered.

Economic variable Domestic Imported- EU-sourced Non-EU
value-added  input share of share of
intensity dependence imported imported

intermediate  intermediates
s

Labour compensation per hour -0.0202 -0.0181 -0.0257 0.0257

(EUR)

Real labour productivity per hour 0.0775 0.0886 -0.0240 0.0240

(2015=100)

Nominal unit labour cost -0.0983 0.0591 0.0539 -0.0539

(2015=100)

Electricity price (cent/kWh) -0.0022 0.0626 -0.1787 0.1787

Table 7 - Correlations between economic fundamentals and reshoring-related outcomes

The simple correlations are generally weak. Labour compensation per hour shows almost
no simple two-variable relationship with domestic value-added intensity or imported-input
dependence. Real labour productivity per hour is positively correlated with both domestic
value-added intensity and imported-input dependence, although the relationships remain
modest. Nominal unit labour cost is negatively correlated with domestic value-added

intensity. This suggests that sectors or countries with higher labour costs relative to
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productivity tend to show weaker domestic value-added intensity, which is consistent with

the idea that weaker cost advantage can make domestic production less attractive.

The clearest relationship is between electricity prices and sourcing composition. Higher
electricity prices are associated with a lower EU-sourced share and a higher non-EU share
of imported intermediates. This suggests that energy prices may affect where firms source

their inputs, rather than the firms’ overall reliance on foreign inputs.

4.3.3. Regression results
Table 8 reports the main regression results for RQ2. Each column corresponds to one of the
four common reshoring-related outcomes. The coefficients on labour compensation, real

labour productivity, and electricity prices are estimated while holding constant country,

sector, and year dummy variables. Full model inputs are reported in Appendix C.

Statistic Domestic Imported- EU-sourced share Non-EU share of
value-added input of imported imported
intensity dependence intermediates intermediates
Labour compensation -0.0935 -0.2774 0.2466 -0.2466
per hour (EUR)
coefficient
Standard error 0.0692 0.0915 0.0698 0.0698
t-statistic -1.3512 -3.0314 3.5309 -3.5309
p-value 0.1767 0.0024 0.0004 0.0004
Real labour 0.0945 0.0959 -0.0169 0.0169

productivity per hour
(2015=100) coefficient

Standard error 0.0111 0.0147 0.0112 0.0112
t-statistic 8.4793 6.5082 -1.5007 1.5007
p-value <0.0001 <0.0001 0.1335 0.1335
Electricity price -0.0898 0.0472 -0.3321 0.3321
(cent/kWh) coefficient

Standard error 0.0495 0.0654 0.0500 0.0500
t-statistic -1.8150 0.7219 -6.6462 6.6462
p-value 0.0696 0.4704 <0.0001 <0.0001
Country dummies Yes Yes Yes Yes
Sector dummies Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes
Adjusted R-squared 0.5367 0.6092 0.7854 0.7854
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Observations 7167 7167 7165 7165

Table 8 - Economic fundamentals and reshoring-related outcomes

Three results are relevant for RQ2. First, labour compensation per hour is not statistically
significant in the domestic value-added equation (B =-0.0935, p=0.1767). This means that,
once country, sector, and year effects are included, higher manufacturing labour
compensation is not clearly associated with weaker domestic value-added intensity. The
coefficient is negative, but the estimate is not precise enough to support a strong conclusion.
However, labour compensation is negatively and significantly associated with imported-
input dependence (B =-0.2774, p = 0.0024) and positively associated with the EU-sourced
share of imported intermediates (f = 0.2466, p = 0.0004). These results do not show that
imported inputs are being replaced by domestic production. They only suggest that higher
labour costs appear to be less import-dependent and more oriented towards EU-based

sourcing.

Second, real labour productivity per hour is positively and statistically significantly
associated with domestic value-added intensity (B = 0.0945, p <0.0001). This is the clearest
result in the table. A one-point increase in productivity is associated with a 0.09 percentage-
point increase in domestic value-added intensity, holding the other variables and dummy
controls constant. This supports the dissertation’s argument that higher labour costs must be
interpreted together with productivity. Productivity also has a positive and significant
coefficient in the imported-input-dependence model (B = 0.0959, p < 0.0001). This means
that productivity should not be interpreted as automatically reducing reliance on imported
inputs. Instead, some manufacturing sectors may create more domestic value while still

depending on imported intermediate goods

Third, electricity prices are not statistically significant in the imported-input dependence
model, but they are strongly associated with the imported intermediates. A one-cent increase
in the electricity price is associated with a 0.33 percentage-point lower EU-sourced import
share and a 0.33 percentage-point higher non-EU share, holding other factors constant. This
does not prove that electricity prices cause firms to source outside the EU. However, it
suggests that higher energy costs in the domestic or regional production environment may
weaken the relative attractiveness of EU-based sourcing. The RQ2 model provides stronger
evidence for the role of productivity and energy costs on the composition of sourcing, than

for the role of labour compensation. Since the coefficient for labour compensation in the
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domestic value-added equation is not statistically significant, its sign should not be

interpreted as evidence that labour costs reduce domestic value creation.

4.3.4. Interpretation for RQ2

The answer to RQ?2 is therefore conditional and limited by the available data. The results do
not show that higher labour costs alone prevent reshoring-related outcomes. The strongest
evidence relates to productivity. Higher manufacturing productivity is associated with
stronger domestic value-added intensity, which suggests that domestic production becomes

more viable once efficiency gains partially offset higher costs.

This finding fits the total-cost logic discussed in Chapter 2 and the methodology in Chapter
3, where reshoring feasibility depends on the overall balance between labour costs,

productivity, energy costs, and supply-chain risk rather than on wage levels alone.

At the same time, the results do not indicate broad import replacement. Imported-input
dependence remains positively associated with productivity and is not significantly reduced
by higher electricity prices. The EU manufacturing appears to be characterised by selective
reconfiguration rather than a general return of production to domestic locations. Sectors and
countries with higher productivity may increase the domestic share of value creation while

continuing to rely on imported intermediates.

The results on electricity price add a further qualification. Energy costs appear to influence
the geographic origin of imported inputs (EU, versus non-EU), rather than whether sectors
depend on imported inputs in general. Higher electricity prices are associated with a higher

non-EU share, and a lower EU-sourced share of imported intermediates.

Overall, the evidence suggests that economic fundamentals influence relocation feasibility,
but their effects are selective and not always straightforward. Where regional production
costs are high, firms may continue to rely on external suppliers rather than shifting sourcing
within the EU. However, neither finding supports a simple interpretation in which economic

fundamentals alone produce reshoring.
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4.4. The Interaction Between Automation and Labour-Cost (RQ3)

4.4.1. The effects of automation and labour-cost

This section addresses RQ3 by testing whether automation capability changes the
relationship between labour costs and reshoring-related outcomes. In line with the
conceptual framework in Chapter 2, automation is not treated as a universal driver of
reshoring. The purpose is to examine whether stronger digital capability helps sectors offset

higher labour costs.

The automation analysis is constrained by the available Eurostat Digital Intensity Index,
(Eurostat, n.d.-a). The proxy is observed at manufacturing country-year level rather than for

the 19 detailed sectors, and the comparable sample is limited to 2021 and 2023.

The proxy that is used is advanced digital intensity, interpreted as automation-related digital
capability rather than data on robotics or production-line automation; Appendix D contains

the full construction, interaction term, and sample restrictions.

The model estimates each outcome with labour compensation, advanced digital intensity
and their interaction, while controlling for country, sector, and year effects. Appendix D

reports the full equation and notation.

4.4.2. Descriptive and correlation results

Table 9 summarises the automation and labour-cost variables used in the analysis. The
average share of manufacturing enterprises with high or very high digital intensity index
(DII) rises from 20.62 per cent in 2021 to 23.17 per cent in 2023. The broader “at least
basic” digital intensity measure also increases, from 53.82 per cent to 56.03 per cent. Labour
compensation per hour rises from 23.42 euros to 25.48 euros, while real labour productivity

per hour also increases slightly.

Variable 2021 2023 Change 2021 country 2023 country
average average observations observations

Advanced digital intensity 20.6238 23.1748  2.5510 26 27

(% of enterprises with high

or very high DII)

At least basic digital 53.8219 56.0337  2.2118 26 27

intensity (% of enterprises)
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Labour compensation per 23.4154 254778  2.0624 26 27
hour (EUR)

Real labour productivity 113.7817  116.1699  2.3882 26 27
per hour (2015=100)

Table 9 - Descriptive automation and labour-cost profile

Table 10 reports simple correlations between the main Section 4.4 explanatory variables and

the four reshoring-related outcomes. The correlations are descriptive only. They are

included to show the unconditional pattern before the regression results are interpreted.

Variable Domestic Imported- EU-sourced share of Non-EU share of

value-added input imported imported
intensity dependence intermediates intermediates

Advanced digital 0.0442 0.0639 -0.0644 0.0644

intensity

Labour -0.0396 -0.0184 0.0188 -0.0188

compensation per

hour

Labour cost x -0.0069 0.0173 0.0002 -0.0002

advanced digital

intensity

Table 10 - Correlations between automation, labour cost and reshoring-related outcomes

The simple correlations are weak. Advanced digital intensity is positively correlated with
domestic value-added intensity, but the value is small. It is also positively correlated with
imported-input dependence and with the non-EU share of imported intermediates. These
signs do not indicate a clear reshoring pattern. Labour compensation per hour also has only

weak unconditional relationships with the four reshoring-related outcomes.

4.4.3. Regression results

Table 11 reports the regression results for RQ3. Each column corresponds to one of the four

common reshoring-related outcomes. The coefficient most relevant to the analysis is the

interaction between labour compensation per hour and advanced digital intensity.

Statistic Domestic Imported- EU-sourced share Non-EU share of
value-added input of imported imported
intensity dependence intermediates intermediates
Labour 0.1640 -0.0976 -0.5003 0.5003
compensation per
hour (EUR)
coefficient
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Standard error 0.3969 0.5111 0.3946 0.3946
t-statistic 0.4132 -0.1910 -1.2679 1.2679
p-value 0.6795 0.8485 0.2051 0.2051
Advanced digital 0.1487 -0.1096 0.0443 -0.0443
intensity coefficient

Standard error 0.1714 0.2207 0.1704 0.1704
t-statistic 0.8677 -0.4965 0.2601 -0.2601
p-value 0.3858 0.6196 0.7948 0.7948
Labour-cost X -0.0018 0.0029 0.0001 -0.0001
advanced digital

intensity coefficient

Standard error 0.0049 0.0063 0.0049 0.0049
t-statistic -0.3662 0.4508 0.0245 -0.0245
p-value 0.7143 0.6523 0.9805 0.9805
Country dummies Yes Yes Yes Yes
Sector dummies Yes Yes Yes Yes
Year dummy Yes Yes Yes Yes
Adjusted R-squared 0.5463 0.6444 0.7782 0.7782
Observations 1005 1005 1005 1005

Table 11 - Automation, labour cost and reshoring-related outcomes

The results do not provide clear statistical evidence that advanced digital intensity is
associated with stronger reshoring-related outcomes. The coefficient on advanced digital
intensity is positive in the domestic value-added equation, but it is not statistically
significant. It is negative in the imported-input-dependence equation, but again not
statistically significant. The equations on import-source composition also show no
statistically meaningful association between advanced digital intensity and the EU or non-

EU composition of imported intermediates.

The interaction term is also not statistically significant in any of the four outcome equations.
In the domestic value-added equation, the coefficient on the labour-cost x advanced digital
intensity term is slightly negative and statistically insignificant. In the imported-input-
dependence equation, it is slightly positive and statistically insignificant. In the EU and non-
EU sourcing-share equations, the interaction is effectively zero. These results do not support
the proposition that higher digital capability weakens the role of labour costs in the observed

reshoring-related outcomes.

Postgraduate Dissertation 38



OPEN

HELLENIC Georgios Kazantzis, The Economics and Policy Dynamics of
B UNIVERSITY Reshoring in a Fragmenting Global Economy

Statistically, because the main and interaction effects are not significant, the model cannot

distinguish a genuine automation effect from random variation in the available sample.

4.4.4. Interpretation for RQ3

The answer to RQ3 is therefore cautious and limited by the available data. The regression
results do not show that automation-related digital capability makes reshoring more feasible
by reducing the importance of labour-cost differences. More specifically, the available
evidence does not show a statistically significant effect of advanced digital intensity, nor

does it show a statistically significant labour-cost x digital-intensity interaction.

This does not mean that automation is irrelevant to reshoring. Rather, it means that the
available data do not allow this dissertation to demonstrate this statistical relationship. The
main limitation is that automation is measured at a broader level than the reshoring
outcomes. The Digital Intensity Index is available only for manufacturing as a whole in each
country and year, while the reshoring outcomes are measured by country, sector, and year.
The model therefore cannot observe whether a specific sector such as computer, electronic
and optical products, textiles, or machinery has a higher or lower automation level in a

particular country and year.

Sections 4.1 to 4.3 already showed that domestic value creation, imported-input
dependence, and regional sourcing do not move in a single uniform direction. Section 4.4
adds that, within the restricted automation proxy, there is no clear evidence that digital

capability alone changes the labour-cost constraint.

The safest conclusion is that automation may remain relevant to the reshoring logic
discussed in the literature, but the available data do not provide a strong statistical basis for
claiming that it makes reshoring more feasible across EU manufacturing by reducing the
importance of labour-cost differences. Within the limits of the available data, the empirical

answer to RQ3 is therefore negative.

4.5. Synthesis of Findings
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4.5.1. Empirical evidence and conceptual interpretation

This final section brings together the empirical evidence presented in Sections 4.1 to 4.4. Its
purpose is to interpret the results of Chapter 4 and to assesses whether they support the
conceptual argument developed in Chapter 2. That is, the argument that treats reshoring as
conditional, selective, and embedded in broader supply-chain reconfiguration, rather than a

simple reversal of globalisation.

The chapter began with a descriptive overview of the four common reshoring-related
outcome indicators: domestic value-added intensity, imported-input dependence, the EU-
sourced share of imported intermediates, and the non-EU share of imported intermediates.
Section 4.1 showed that the aggregate EU27 manufacturing pattern was mixed. The
descriptive evidence suggested that the empirical question was not whether EU
manufacturing had consistently reshored, but which types of reconfiguration were visible
and under what conditions. Sections 4.2 to 4.4 then examined the three explanatory variables
identified in the research questions: sector-targeted policy support, economic fundamentals,

and automation.

Taken together, these sections suggest that reshoring does not follow a single, uniform
direction. The evidence instead suggests that each indicator captures a different aspect of
supply-chain reconfiguration. The results are more consistent with the conceptual

framework than with a simplistic explanation of reshoring.

4.5.2. Research questions: interpretation of results

For RQI, Section 4.2 found that sector-targeted State aid, relative to gross output, was
positively and significantly associated with domestic value-added intensity. However, it was
not significantly associated with lower imported-input dependence or with a robust shift
towards EU-sourced imported intermediates. The interpretation should therefore remain
narrow. Direct policy exposure is associated with some domestic value creation, but not

with comprehensive reshoring or systematic import replacement.

This is consistent with the literature reviewed in Chapter 2, which treats policy as a factor
that shapes the firms’ incentive rather than a determinant of a single response (Gereffi et al.,

2021; Clancy et al., 2024). It is also important to note that the policy variable in Section 4.2
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(State aid), does not cover tariffs, regulatory standards, or procurement rules, discussed in

the literature.

For RQ2, Section 4.3 showed that economic fundamentals affect the feasibility of
relocation. Labour compensation per hour was not statistically significant in the domestic
value-added equation. Therefore, the results do not show that higher labour costs
significantly reduce domestic value-added intensity. The stronger result was the positive
association between real labour productivity per hour and domestic value-added intensity.
This supports the total-cost logic of Chapter 2. Higher wages need to be interpreted

alongside productivity, as productivity can partly offset higher labour costs.

Additionally, Section 4.3 did not show broad import replacement. Productivity was also
positively associated with imported-input dependence, which suggests that more productive
manufacturing environments can remain highly integrated into cross-border supply chains.
Effectively, higher productivity may strengthen domestic value creation while firms
continue to rely on imported intermediate inputs. The evidence therefore supports the idea

that domestic value creation and global or regional sourcing can coexist.

Energy costs added a further constraint. Electricity prices were strongly associated with the
composition of imported intermediates. Higher electricity prices were associated with a
higher share sourced from outside the EU, and a lower share of imported intermediates
sourced from the EU. This suggests that high cost for regional production may weaken the

relative attractiveness of EU-based sourcing.

For RQ3, Section 4.4 provided the most cautious result in the chapter. The regression did
not find statistically significant evidence that advanced digital intensity was associated with
stronger reshoring-related outcomes. It also did not find a statistically significant interaction
between labour compensation and advanced digital intensity. Within the available data,
automation-related digital capability does not provide sufficient evidence that labour-cost

constraints are weakened or make reshoring easier across EU manufacturing.

However, Section 4.4 could not test the sector-specific dimension because the Digital

Intensity Index used in the model is only available at the manufacturing country-year level.
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5. Conclusions and Policy Recommendations

5.1. Concluding Overview

This chapter concludes the dissertation by bringing together the conceptual and empirical
insights from Chapters 1 to 4. The study examined reshoring in a fragmenting global
economy, where disruption, geopolitical tension, policy intervention, and changing
economic conditions have encouraged firms and governments to reconsider how GVCs are

organised.

The central aim was to examine how sector-targeted policy support, economic
fundamentals, and automation are linked to reshoring-related outcomes across EU
manufacturing sectors. Chapter 4 addressed this objective through a comparative country-
sector-year analysis. For this purpose, it used four proxy indicators: domestic value-added
intensity, imported-input dependence, the EU-sourced share of imported intermediates, and
the non-EU share of imported intermediates. These indicators made it possible to distinguish

between domestic value creation, import replacement, and regional rebalancing.

5.2. Conclusions by Research Question

5.2.1. RQ1: Policy support

RQ1 asked how policy support affects outcomes associated with reshoring across different
sectors. The main conclusion is that direct support, measured through sector-targeted State
aid can support domestic value creation, but it does not automatically produce broad

reshoring or import replacement.

This suggests that direct policy support may strengthen domestic production activity in
supported sectors. However, the same policy measure was not associated with a clear fall in
imported-input dependence or with strong evidence of a systematic shift towards EU-

sourced imported intermediates. This conclusion is limited to the proxy used in the empirical
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analysis and should not be generalised to every policy tool discussed conceptually in

Chapter 2.

The answer to RQI is therefore conditional. Policy tools can change the incentive
environment in which firms reorganise production, but they cannot determine the outcome.
Policy support may increase domestic value creation where it aligns with economically

viable production conditions.

5.2.2. RQ2: Economic fundamentals

RQ2 asked how economic fundamentals influence reshoring-related outcomes across
sectors. The main conclusion is that they matter, but not simply because of labour costs. The
results do not suggest that labour costs alone explain reshoring-related outcomes. Labour
compensation per hour was not statistically significant in the domestic value-added
equation. Productivity was more important. Real labour productivity per hour was positively
associated with domestic value-added intensity. This supports the total-cost logic developed
in Chapter 2, because higher wages are less likely to discourage domestic production when

they are offset by higher productivity.

At the same time, productivity was also positively associated with imported-input
dependence. Productive manufacturing environments can therefore strengthen domestic
value creation while remaining integrated into cross-border supply chains. Energy costs
added a further qualification: higher electricity prices were associated with a higher non-EU
share of imported intermediates and a lower EU-sourced share. The overall answer to RQ2
is therefore that the feasibility of reshoring depends on the broader balance between
productivity, cost conditions, energy prices, and value-chain structure, rather than on wages

alone.

5.2.3. RQ3: Automation and conditional reshoring
RQ3 asked whether automation makes reshoring more feasible by reducing the importance
of labour-cost differences. The empirical answer is cautious and limited by the available

data.

The Chapter 4 regression that used advanced digital intensity as a proxy to automation, did

not find statistically significant evidence that automation-related digital capability
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strengthens reshoring-related outcomes. Also, it did not find any significant interaction
between labour compensation and advanced digital intensity. Therefore, within the limits of
the proxy for automation and the available sample, the study cannot demonstrate that

automation makes reshoring more feasible across EU manufacturing.

This, however, does not mean that automation is irrelevant. The literature reviewed in
Chapter 2 suggests that automation can reduce the importance of labour-cost differences in
some sectors, especially where production is standardised and demands high capital

expenditures.

The available data did not allow to directly test sector-specific automation. Automation may
therefore support reshoring in some sectors, but it cannot be treated as a general solution for

offsetting labour-cost differences across EU manufacturing.

Overall, the evidence does not show a broad reversal of globalisation. Instead, it is linked to
selective domestic value creation, continued dependence on imported inputs, and partial
regional reconfiguration. Reshoring should therefore be understood as a tool within a

broader resilience strategy, rather than as a general policy objective.

5.3. Policy Recommendations

The policy recommendations follow from the study’s findings and from the literature
reviewed in Chapter 2. They do not assume that reshoring is always beneficial or that GVCs
are inherently problematic. Instead, they focus on how policy can reduce strategic
vulnerabilities while preserving the efficiency gains of international specialisation where

these gains remain important.

5.3.1. Reshoring as a resilience strategy
Recommendation 1: Policymakers should use reshoring selectively and treat diversification,
nearshoring, and regional sourcing as valid resilience strategies alongside domestic

relocation.

Chapter 4 did not find evidence of broad reshoring across EU manufacturing. Instead,

domestic value-added intensity increased only modestly at aggregate level, while imported-
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input dependence also increased. At sector level, the pattern was mixed, as some sectors

exhibited stronger domestic value creation, while others did not.

Reshoring can be a viable option where a product or input is strategically important, its
supply is exposed to disruption risks, and its production is economically feasible
domestically or regionally. Firms should also recognise that resilience can also be achieved
in other ways. Grossman et al. (2021) show that diversification can strengthen resilience at
a lower cost than reshoring. Dadush (2023) and Gerefti et al. (2021) similarly show that
firms often respond through supplier switching, regionalisation, or selective reconfiguration

rather than full repatriation.

Policy success should not be defined only as production returning to the home country. It
can also mean reducing dependence on a single supplier or country, finding alternative

sources, or by shifting sourcing to the EU or neighbouring regions when this is feasible.

5.3.2. Policy support for productivity
Recommendation 2: Public support for domestic capacity should be linked to productivity,
technological capability, and competitiveness; while avoiding protectionism or long-term

dependence on subsidies.

This recommendation follows from the findings for RQ1 and RQ?2. State aid was associated
with domestic value-added intensity, rather than broad import replacement. Productivity
also showed a stronger relationship with domestic value-added intensity than with labour

costs.

Subsidies and incentives for investment should support the capabilities that make domestic
production sustainable. These include advanced manufacturing, production efficiency,
workforce skills, digital capability, and process improvement. This is consistent with Clancy
et al. (2024), who caution that localisation policies can reduce output or increase inflation if

they weaken productivity or competition.

Reshoring that depends only on subsidies may prove unsustainable when support ends.
Reshoring supported by productivity gains is more likely to be sustained over time. Policy
support should therefore have clear objectives and scope, and be linked to improvements in

capacity, supply security, or technological capability.
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5.3.3. Energy costs and industrial policy
Recommendation 3: Industrial policy and energy policy should be treated together,

especially in sectors where energy costs affect production and sourcing decisions.

This recommendation follows from the RQ2 evidence on electricity prices. Chapter 4 found
that higher electricity prices were associated with a higher non-EU share and a lower EU-
sourced share and of imported intermediates. This does not prove that high electricity prices
cause firms to source outside the EU, but it does suggest that high energy costs may make

EU-based sourcing less attractive.

The policy implication is that reshoring cannot be considered separately from the cost
environment in which firms operate. If energy-intensive production returns to Europe while
energy prices remain high, firms may face cost pressures. In such cases, subsidies alone may
not be enough to make production sustainable. Support for domestic or regional production
in strategic sectors therefore needs also to consider the availability of competitive energy

prices.

5.3.4. Realistic policies for automation
Recommendation 4: Policy should support automation and digital capability where they can
improve productivity, but it should not present automation as a guaranteed solution to

reshoring or job creation.

This recommendation follows from the cautious answer to RQ3. Chapter 4 did not find
statistically significant evidence that advanced digital intensity strengthened reshoring-
related outcomes, or that it weakened the labour-cost constraint. This result, however, is

limited by data availability.

The literature reviewed in Chapter 2 points in the same direction. Kudrenko (2024) argues
that automation and Industry 4.0 technologies can reduce the importance of low-wage
labour, but they require capital investment and skilled workers. Barcia de Mattos et al.

(2021) show that automation is not equally feasible across all sectors.
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Support for automation should therefore be linked to skills, training, and sectoral
assessment. In sectors where automation is technically feasible, it may improve productivity

and make local production more viable.

5.4. Managerial and Strategic Implications

The findings also have implications for managers. The main implication is that reshoring
should be assessed as one option within a wider supply-chain strategy, alongside

nearshoring, supplier diversification, regional sourcing, and continued global sourcing.

Managers should consider the total cost, not just labour cost. The dissertation finds that
labour compensation by itself does not explain domestic value-added intensity. Productivity
and energy costs also matter. Comparing a firm’s options for location should therefore
include labour productivity, energy costs, transport, supplier reliability, tariffs, and

regulatory requirements.

Firms should also be aware of their dependence on imported intermediates. Chapter 4
showed that domestic value creation and imported-input dependence can rise at the same
time. A firm may therefore create more value domestically while still relying on foreign

suppliers.

Managers should compare reshoring with other possible responses. If the main risk is
dependence on one supplier or country, adding alternative suppliers may be more effective
than bringing production back home. If the problem is delivery time or proximity to clients,
nearshoring may be more suitable. If a product is critical but relocation is not economically

feasible, stockpiling or backup supply agreements may be preferable to reshoring.

Automation may support reshoring where production is standardised and firms have the
capital, skills, and technical capability to use it effectively. However, this dissertation
showed that digital capability does not automatically reduce labour-cost constraints across

all sectors.

Overall, resilience requires a portfolio approach. The best strategy is carefully considering

cost, risk, technology, and policy conditions.
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5.5. Limitations of the Study

This dissertation has several limitations. Nevertheless, these limitations do not undermine
the value of the study, they rather define the boundaries within which the findings should
be interpreted.

The first limitation concerns measurement and level of analysis. Reshoring is not observed
directly in the available data, therefore the study used proxy indicators: domestic value-
added intensity, imported-input dependence, EU-sourced imported intermediates, and non-
EU-sourced imported intermediates. These indicators are suitable for identifying reshoring-
related patterns at country-sector level, but they do not show whether a specific firm moved

a specific part of its production activity back to the home economy.

The second limitation concerns causality and policy measurement. The regression models
in Chapter 4 identify conditional associations, not causal effects. In addition, the policy
variable that was used in Section 4.2 was sector-targeted State aid as a percentage of gross
output. This can be a useful proxy for policy support, but it does not capture all policy tools
discussed in Chapters 1 and 2, including tariffs, sanctions, export controls, procurement

rules, regulatory standards, and informal political pressure.

The third limitation concerns data granularity. Labour compensation, productivity, and
electricity prices were available at manufacturing country-year level for the 19
manufacturing sectors. The model therefore cannot estimate detailed sector-specific cost or
productivity conditions within each Member State. The variable for automation has a similar
limitation. Advanced digital intensity is a proxy for digital capability, not a direct measure
of robots, automated machinery, or production-line automation. In the available data it

varies by country and year, rather than by sector.

A further limitation concerns omitted variables. The models do not include the firms’
investment, supplier concentration, inventory practices, transport costs, exchange rates,
demand shocks, or product-level criticality. As a result, some of the statistical relationships
identified in the models may partly reflect factors that are not directly observed. This is why

the coefficients are interpreted as conditional associations, not as causal estimates.
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5.6. Future Research on Firm and Product-Level Evidence

5.6.1. Firm and product-level data

Future research could extend the methodology by using data that observe firms, products,
or specific production stages more directly. Firm-level panel data would make it possible to
track whether individual firms relocate production, change suppliers, or increase domestic
capacity after policy interventions or supply-chain shocks. Product-level trade data would
allow researchers to identify whether particular inputs move from non-EU to EU sourcing,
or from foreign sourcing to domestic production. This would provide a more precise picture

than broad sector-level averages.

Future studies could also combine quantitative and qualitative methods. Interviews with
managers and policymakers would help explain why firms choose reshoring, nearshoring,
or they continue global sourcing. Case studies could show how relocation decisions are
made inside firms and how managers evaluate cost, risk, energy prices, and automation.

These approaches would complement the secondary-data design used in this dissertation.

5.6.2. Reconfiguration and automation

Future research would benefit from more detailed data that distinguish between different
forms of supply-chain reconfiguration. Relocation back to the home country, EU regional
sourcing, nearshoring outside the EU, friendshoring, diversification, and stockpiling are not
equivalent strategies. Treating them separately would make it easier to identify which

response firms adopt under different conditions.

More detailed automation data would also improve future research. Direct measures of
robotics, automated equipment, capital intensity, and sector-specific digital investment
would allow a stronger test of RQ3. Better data would allow researchers to test whether
automation has different effects in sectors such as electronics, machinery, textiles, motor

vehicles, and pharmaceuticals.

When reshored production is highly automated, it may create fewer jobs than policymakers

expect. However, another aspect of automation is that the jobs it creates may require
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different technical, digital, or engineering skills. Future research on these effects would help

connect policies on reshoring with education and training needs.

5.6.3. Final reflection

Reshoring should therefore be treated as a selective resilience instrument, rather than as a
general policy objective. In a fragmented global economy, firms and governments have to
balance security, cost, productivity, and competitiveness. The evidence from EU
manufacturing does not point to outright localisation, but to a more selective and conditional

reconfiguration of production and sourcing.

Governments should not seek to bring production back home regardless of cost. They should
focus on areas where domestic or regional capacity is strategically important and
economically feasible. At the same time, they should also assess whether other resilience

strategies could achieve similar goals in more efficient ways.

Over recent decades, GVCs have generated important efficiency gains. Recent disruptions,
however, have shown that resilience also matters. Resilience does not always mean
reshoring. The challenge for policymakers and firms is to improve the security of supply
without undermining competitiveness. Reshoring should be viewed as a means to an end,

not the end in itself.
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Appendix A: Methodology Appendix

A.l. Purpose and scope

This appendix explains the descriptive statistical analysis implemented in Section 4.1.

A.2. Data source and unit of observation

The data source is the European Union’s inter-country supply, use and input-output tables,
also referred to as FIGARO tables for 2010-2023 (Eurostat, 2025). The initial unit of
observation is a country—sector-year observation. The analysis covers 27 EU Member

States, 19 manufacturing sectors, and 14 years.

A.3. Construction of the Eurostat components

For each country ¢, sector s, and year ¢, the relevant Eurostat (2025) industry was selected.

The following components were then calculated from that industry.
Gross output.g = total sum for the relevant industry (A.1)

Total intermediate inputs.;; = sum of all industry rows

from the relevant industry (A2)

Gross value added_;; = compensation of employees + other taxes —

subsidies on production + gross operating surplus + gross mixed income (A.3)

Imported intermediate inputs_ g =

intermediate inputs purchased from all foreign supplier industries (A4)

EU sourced imported intermediate inputs g
= Iimported intermediate inputs purchased from supplier industries

located in EU Member States (A.5)

Non EU sourced imported intermediate inputs,g;

= imported intermediate inputs purchased from
supplier industries located outside the EU27 (A.6)
A.4. Construction of the four outcome variables

Using the components defined above, four outcome variables were calculated as follows.

Gross value added .5

Domestic value added intensity.;; = 100 X (A.7)

Gross output g
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. Imported intermediate inputs
Imported input dependence s, = 100 x —= P et

(A.8)

Total intermediate inputs g

EU sourced imported intermediate inputs g

EU sourced import share.,; = 100 X A.

p cst Imported intermediate inputs g ( 9)
Non EU sourced import share.g;; = 100 X
Non EU sourced imported intermediate inputs g ( Al 0)

Imported intermediate inputs s

A.5. Descriptive aggregation procedure

The Section 4.1 analysis uses three levels of descriptive aggregation. First, the country—
sector-year table Second, the EU27 manufacturing-year table. Third, the EU27 sector-year
table.

A.6. Statistical interpretation

The statistical analysis in Section 4.1 is descriptive. It uses ratios, averages, charts, and

rankings. The results therefore show patterns in the data rather than causal effects.

A.7. Working assumptions and limitations

The main working assumptions are as follows. First, the Eurostat (2025) tables are treated
as internally consistent enough to support comparisons across countries, sectors, and years.
Second, the four outcome variables are treated as proxy indicators of reshoring-related and
reconfiguration-related change, not as direct observations of firm-level relocation decisions.
Third, the period comparison is descriptive and does not isolate a single policy shock.

Fourth, ratios are calculated only where the relevant denominator is positive and observed.
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Appendix B: Methodology Appendix

B.1. Purpose and scope

This appendix explains the regression model implemented in Section 4.2 and sets out the

construction of all variables used in that section.

B.2. Regression sample and unit of observation

The regression sample is a country—sector-year panel covering 27 EU Member States, 19
manufacturing sectors, and the years 2010-2023. Each observation therefore refers to one
manufacturing sector in one Member State in one year. This preserves the panel structure
described in Chapter 3, while restricting the policy analysis to the data that could be matched

consistently across the uploaded sources.

B.3. Construction of the dependent variables from FIGARO

All dependent variables are derived from the Eurostat FIGARO industry-by-industry inter-
country input-output tables (Eurostat, 2025). For each country—sector-year observation, the
following quantities were first constructed from the industry column corresponding to that

country and sector.
Gross output g = total column sum for the relevant industry (B.1)

Total intermediate inputs.y; =

sum of all industry rows flowing into that same industry column (B.2)

Gross value added ;; = compensation of employees + other taxes —

subsidies on production + gross operating surplus + gross mixed income. (B.3)

Imported intermediate inputs .o =

intermediate inputs purchased from all foreign supplier industries (B.4)

EU sourced imported intermediate inputs g

= Iimported intermediate inputs purchased from supplier industries
located in EU Member States (B.5)

Non EU sourced imported intermediate inputs, g
= imported intermediate inputs purchased from supplier industries

located outside the EU27. (B.6)
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Using those components, the four common reshoring-related outcome variables were

defined as follows.

Gross value added .5

Domestic value added intensity.;; = 100 X (B.7)

Gross outputt g

Imported intermediate inputs g

Imported input dependence,.;; = 100 X (B.8)

Total intermediate inputs .

EU sourced imported intermediate inputs g;

EU sourced import share.;; = 100 X - — (B.9)
Imported intermediate inputs g
Non EU sourced import share g =
Non EU sourced imported intermediate inputs
100 x P PPt (B.10)

Imported intermediate inputs s

The last two variables are undefined where imported intermediate inputs are equal to zero.
This is why the sourcing-share regressions use two fewer observations than the first two
models.

B.4. Construction of the policy-exposure variable from the State Aid
Scoreboard

The explanatory variable used in Section 4.2 is based on the European Commission State

Aid Scoreboard disaggregated dataset. The construction followed four steps.
First, only EU Member States and expenditure years from 2010 to 2023 were retained.

Second, the inflation-adjusted aid element, measured in EUR million at constant 2024

prices, was used instead of nominal expenditure.

Third, State aid entries were matched to the Eurostat (2025) manufacturing sectors only
when the reported sector codes could be assigned to one Eurostat (2025) manufacturing

aggregate.

Fourth, the remaining aid entries were aggregated to the country—sector—year level and

converted into a relative policy measure.

Sector targeted State aid g

Policy exposure ., = 100 X (B.11)

Gross output g

This means that the regression captures direct support-type policy exposure only. It does not

measure all policy tools discussed in Chapter 2.
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B.5. Regression model and notation

Section 4.2 estimates the following dummy-variable multiple regression separately for each

of the four dependent variables.

Yese =@+ BPes + e+ Vs + A + Ecse (B.12)
where:

Y .5 1s one of the four outcome variables for country ¢, sector s, and year ¢.

P is policy exposure, measured as sector-targeted State aid as a percentage of gross

output.

U, represents country dummy variables.
¥ s represents sector dummy variables.
A, represents year dummy variables.
E.s¢ 18 the residual term.

B.6. Dummy variables

The country dummies absorb time-invariant differences across Member States, the sector
dummies absorb persistent differences across manufacturing activities, and the year
dummies absorb shocks that affect the full sample in a given year. This makes the coefficient
on policy exposure easier to interpret because it is estimated after accounting for these broad

structural differences.

B.7. Working assumptions and interpretation

The regression model is used here as an associative tool rather than as a causal identification
strategy. The main working assumptions are therefore kept at a level consistent with the

dissertation’s scope.

First, the relationship between the dependent variable and policy exposure is treated as

approximately linear within the observed range.

Second, each country—sector—year observation is treated as a distinct observation in the

regression table.
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Third, the policy variable and the FIGARO (Eurostat, 2025) outcomes are assumed to be

measured consistently enough to support comparison across countries, sectors, and years.
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Appendix C: Methodology Appendix

C.1. Purpose and scope

This appendix explains the regression model implemented in Section 4.3 and sets out the

construction of the economic-fundamentals variables used in that section.

C.2. Regression sample and unit of observation

The regression sample follows the same country—sector—year structure as Sections 4.1 and

4.2.

C.3. Dependent variables

The dependent variables in Section 4.3 are the same four indicators based on Eurostat
(2025): domestic value-added intensity, imported-input dependence, the EU-sourced share
of imported intermediates, and the non-EU share of imported intermediates. These variables

are using the same logic described in Appendix B.

Using the same dependent variables ensures that Section 4.3 remains directly comparable
with Sections 4.1 and 4.2. However, these variables remain proxy indicators. They capture
reshoring-related and reconfiguration-related patterns at country—sector level, not direct

firm-level relocation decisions.

C.4. Construction of the economic-fundamentals variables

The main explanatory variables are constructed at the country-year level and then matched
to each manufacturing sector in the Eurostat (2025) data. This is necessary because the
Eurostat economic-fundamentals data® provide manufacturing-wide country-year indicators

rather than the same 19 detailed manufacturing sectors used in Eurostat (2025).

The labour-cost variable is labour compensation per hour worked in manufacturing,
measured in euros and taken from Eurostat (n.d.-c). In the model, this variable is denoted

LC,,.

The productivity variable is real labour productivity per hour worked in manufacturing,
measured as an index with 2015 equal to 100. It is taken from Eurostat (n.d.-¢). In the model,

this variable is denoted PROD ;.

6 Eurostat (n.d.-e); Eurostat (n.d.-c); Eurostat (n.d.-b)
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The energy-cost variable is the electricity price for non-household consumers, using
consumption band ID, excluding VAT and other recoverable taxes and levies, measured in

euros per kilowatt-hour in Eurostat (n.d.-b). In the model, this variable is denoted ELEC .

C.5. Regression model and notation

Section 4.3 estimates the following dummy-variable multiple regression separately for each

of the four dependent variables:
Y(,'St =a-+ ﬂlLCCt + ﬂZPRODCt + BgELECCt + ”C + ys + lt + £CSt (C.l)
where:

Y s 1s one of the four reshoring-related outcome variables for country ¢, sector s, and year

t.
LC_;.is labour compensation per hour in manufacturing for country ¢ and year #.
PROD,, is real labour productivity per hour in manufacturing for country ¢ and year ¢.

ELEC_, is the non-household electricity price in cents per kilowatt-hour for country ¢ and

year t.

U, represents country dummy variables.
¥ s represents sector dummy variables.

A, represents year dummy variables.

&5t 18 the residual term.

C.6. Interpretation of coefficients

The coefficient #1 estimates the association between labour compensation per hour and the
outcome variable, holding productivity, electricity prices, and the dummy variables
constant. The coefficient 2 estimates the association between real labour productivity and
the outcome variable, holding the other variables constant. The coefficient 3 estimates the
association between electricity prices and the outcome variable, holding the other variables

constant.
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C.7. Working assumptions and limitations

The relationship between each explanatory variable and the dependent variable is treated as
approximately linear within the observed range. Each country—sector—year observation is
treated as a separate observation in the regression table. The residual term captures other

influences on reshoring-related outcomes that are not included explicitly in the model.

The most important limitation is that the economic variables do not vary by the Eurostat
(2025) manufacturing sectors. They vary by country and year and are therefore repeated
across sectors within each country-year. Sector dummy variables are included to control for
persistent differences across manufacturing sectors, but the model cannot estimate sector-
specific labour-cost, productivity, energy-cost, or logistics effects. This limitation narrows

the interpretation of RQ2.

Postgraduate Dissertation 62



OPEN

HELLENIC Georgios Kazantzis, The Economics and Policy Dynamics of
B UNIVERSITY Reshoring in a Fragmenting Global Economy

Appendix D: Methodology Appendix

D.1. Purpose and scope

This appendix explains the regression model implemented in Section 4.4 and sets out the
construction of the automation-related variable, the labour-cost variable, the interaction

term, and the final regression sample.

D.2. Regression sample and unit of observation

The regression sample follows the same country—sector—year logic used in Sections 4.2 and
4.3, but with a narrower time period. The regression sample covers 27 EU Member States,
19 manufacturing sectors, and the years 2021 and 2023. Each observation refers to one
manufacturing sector in one Member State in one year. The time period is restricted because
the Digital Intensity Index measure (Eurostat, n.d.-a) used in the regression is available in a

comparable version for 2021 and 2023 only.

D.3. Dependent variables

The dependent variables in Section 4.4 are the same four outcome indicators used
throughout Chapter 4: domestic value-added intensity, imported-input dependence, the EU-

sourced share of imported intermediates, and the non-EU share of imported intermediates.

The dependent variables remain proxy indicators. They capture reshoring-related and
reconfiguration-related patterns at country-sector level, not direct firm-level decisions to

relocate production.

D.4. Construction of the automation-related variable

The main automation-related variable is constructed from the Eurostat Digital Intensity
Index (Eurostat, n.d.-a) The Eurostat (n.d.-a) classifies enterprises according to the number
of digital conditions they meet. For the version used here, enterprises can be classified as

having very low, low, high, or very high digital intensity.

The variable used in the regression is Advanced Digital Intensity, defined as the percentage

of manufacturing enterprises with high or very high digital intensity. It is calculated as:
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Advanced Digital Intensity. =
At least basic digital intensity., — Low digital intensity,, (D.1)

Where this calculation is not possible, but the high and very high categories are directly

available, the variable is calculated as:
Advanced Digital Intensity. =
Hight digital intensity.. + Very high digital intensity,, D.2)

The variable is measured as a percentage of enterprises. It is used as a proxy for automation-
related and digital capability. It is not a direct measure of industrial robots, automated

machinery, or production-line automation.

D.5. Construction of the labour-cost and interaction variables

The labour-cost variable is labour compensation per hour in manufacturing, taken from the
Eurostat labour productivity and unit labour costs by industry (Eurostat, n.d.-d). It is

measured in euros and varies by country and year.

The interaction variable is constructed by multiplying labour compensation per hour by

advanced digital intensity:
Interaction,. =
Labour compensation per hour,, X Advanced digital intensity,, (D.3)

The purpose of this variable is to test whether the relationship between labour costs and
reshoring-related outcomes changes when manufacturing digital capability is higher. A
statistically meaningful interaction would suggest that labour costs and digital capability

should be interpreted jointly rather than separately.

D.6. Regression model and notation

Section 4.4 estimates the following dummy-variable multiple regression separately for each

of the four dependent variables:
Yoo = a+ B1LC. + B2AUTO; + B3(LC.; X AUTO ) + pu. +¥s + A + €c5t (D4)
where:

Y .5t 1s one of the four reshoring-related outcome variables for country ¢, sector s, and year

L.
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LC_; is labour compensation per hour in manufacturing for country ¢ and year 7.
AUTO_; is advanced digital intensity in manufacturing for country ¢ and year .

LC. X AUTO; is the interaction between labour cost and advanced digital intensity.
U represents country dummy variables.

¥ s represents sector dummy variables.

A, represents year dummy variables.

&t 18 the residual term.

The coefficient f1 estimates the association between labour compensation per hour and the
outcome when advanced digital intensity is held constant. The coefficient #2 estimates the
association between advanced digital intensity and the outcome when labour compensation
is held constant. The coefficient #3 is the interaction coefficient. It is the key coefficient for
RQ3 because it shows whether the labour-cost association changes as digital intensity

Increases.

D.7. Dummy variables and reference categories

Country, sector, and year dummy variables are included to keep the model consistent with

Sections 4.2 and 4.3.

D.8. Working assumptions and limitations

The main working assumptions are the same as in Sections 4.2 and 4.3. The relationships
are treated as approximately linear within the observed range. Each country-sector-year

observation is treated as a distinct observation in the regression table.

The main limitation is that the automation-related variable does not vary across the 19
manufacturing sectors. It varies only by country and year. This means the model cannot test
whether automation has different effects in more standardisable or capital-intensive sectors

compared with sectors where automation is technically limited.

A second limitation is that the automation proxy is based on digital intensity rather than
direct automation. The Digital Intensity Index (Eurostat, n.d.-a) it is not a direct measure of

robots, automated production lines, or capital equipment used in manufacturing. For this
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reason, Section 4.4 states the results as evidence on automation-related digital capability,

not as direct evidence on automation itself.
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