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Abstract

In the recent years there has been an increased interest towards relocating manufacturing back to Europe. Consequently,
it becomes important to develop evaluation models of manufacturing location. We use secondary data to establish model
for European Union 27 (EU-27) countries. Findings reveal in pairwise model comparison, that larger European countries
seem to be the best locations in general (France, Germany, Italy, and Spain), however, few smaller countries perform high
as well (like Ireland, Sweden, Luxemburg and Finland). In general, small member countries have the lowest performance.
Typically, these are weak in population and severance pay terms. Lower-performing countries often also miss the larger
role of medical and pharmaceutical industry within exports. Results were compared to classical rank-based evaluation.
We did find some differences, and it could be said that larger countries lost their higher status, but Ireland and Sweden

were still in highest ranks.

Keywords Manufacturing relocation - Reshoring - Global supply chains - European Union - International business

1 Introduction

In the recent years, bringing manufacturing back to devel-
oped economies has become an increasingly prominent
topic in both academic and industry discussions since the
early 2010’s (Ellram et al. 2013; Ancarani et al. 2015).
This is often taking place in the context of global supply
chain disruptions and geopolitical uncertainties (Hilmola
2023; Zighan et al. 2023) as well as in the increased role
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of nation states and economic blocks in industrial sector
(through regulation and policies; see Mariotti 2024). This
trend, which is often attributed to the pursuit of supply chain
resilience, competitive advantage, and closer proximity to
markets (Benstead et al. 2017; Zighan and Dwaikat 2023).
In Europe, reshoring has been accelerated by multiple fac-
tors, including the coronavirus era, highlighted the weak-
ness of global supply chains, and companies have learnt
their lessons in a costly way, due to increasing freight rates,
availability issues and increased inventory holdings (Free
and Hecimovic 2021; Boehme et al. 2021; Zighan et al.
2023). Following the Russian invasion of Ukraine, which
has rendered some Eastern European manufacturing hubs
unstable and unreliable (Hilmola 2023). The automotive
industry, with its shift toward electric vehicles, exemplifies
these shifts and the EU’s increasing drive to reinvigorate
regional manufacturing capacity (Razmjoo et al. 2022).

In addition, technological development allows more dis-
tributed operations, which still can be run efficiently with
the ability to introduce new products fast to markets, pro-
vide short lead times and customization (Purvis et al. 2021).
However, it should be noted that reshoring back to devel-
oped economies is not entirely problem-free as cost issues
are constantly a threat (if the supply chain is also more based
there; Giinay et al. 2019), and getting used to manufacturing
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tensions is a challenge for all parties, like customers, manu-
facturer, and suppliers (Harper 2022). However, developed
economies might provide a better overall quality level and
framework for manufacturing companies to operate (Eng-
strom et al. 2018b). This reshoring development has been
supported since global financial crisis (post year 2008)
by more restrictive and regulatory policies of developed
nations, while liberalization policies have meanwhile been
hurt (Mariotti 2024).

Within this changing landscape, the debate around
reshoring has also highlighted the need for comprehensive
models that can assess and compare the suitability of dif-
ferent regions or countries as manufacturing locations. Key
drivers in this evaluation include labour costs, proximity
to markets, regulatory environments, and the availability
of resources and technology. The European Union, with its
27 diverse member states, offers a unique context in which
manufacturing favourability can vary significantly depend-
ing on these criteria. The impact of EU policies, such as
those promoting sustainability (Castillo-Diaz et al. 2024)
and technological innovation, further complicates these
location decisions (Engstrom et al. 2018a, b). However, the
relatively high operational costs in developed economies,
coupled with the pressures on companies to remain agile
and responsive to market demands, continue to pose chal-
lenges for reshoring efforts (Giinay et al. 2019).

Using Analytic Hierarchy Process (AHP) in the evalu-
ation and decisions of different branches has been popu-
lar since its introduction more than four decades ago.
Emrouznejad and Marra (2017) identified in their literature
review 8441 published articles in the period of 1979-2017.
Interestingly, only very few papers out of the large pool of
AHP articles concerned location problems (in total three).
One of these research works dealt with hospital location,
which is out of the scope of this research, however, one was
from textile manufacturing location evaluation (Ertugrul
and Karakasoglu 2008). Factors that were used in the evalu-
ation model as evaluation criteria include labour climate,
proximity to markets, community considerations (cost
and availability of utilities, taxes, regulation, development
support), quality of life, and proximity to suppliers and
resources. The third study identified was on location criteria
concerned warehouse location decision (Dey et al. 2017),
with evaluation model criteria such as transportation capac-
ity and modes, space availability and costs. Chou and Yu
(2013) also proposed an evaluation model for distribution
centers, which was rather similar to these former, but was
more detailed and deeper in its evaluation measures, and it
also incorporated investment conditions (such as tax issues,
restrictions and land availability). Sequeira et al. (2021) used
AHP in manufacturing reshoring decisions at the company
level (also one type of location decision), where cost was
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one important issue together with other criteria like qual-
ity, time, flexibility (Johansson and Olhager 2018), inno-
vation, and sustainability (similar emphasis on quality as
supplier selection model of Rodrigues et al. 2022). Panova
and Hilmola (2018) adopted a macro-economic approach in
manufacturing location selection and used logistical (prox-
imity to key markets and availability of e.g., seaport) and
economic measures (like price of electricity and energy) in
the evaluation too.

To address the research gaps, this paper develops a model
to compare the strengths and weaknesses of EU member
countries, to answer the following Research Questions
(RQs):

RQ1: What are the key criteria that determine manufac-
turing favourability across EU member countries?

RQ2: How do these criteria vary among EU-27 countries,
and what implications does this have for companies consid-
ering production relocation within Europe?

By answering these questions, we aim to provide valu-
able insights into the strengths and weaknesses of manufac-
turing in EU countries; to better understand, how they differ
in manufacturing favorability. This study is relevant not only
for macro-economic analysis of foreign direct investments
and trade, but also for companies and practitioners consider-
ing relocation. Furthermore, new product groups are located
in Europe (such as electrical vehicle components).

In the rest of the paper, research proceeds as follows: In
Sect. Literature review of reshoring is provided literature
review of reshoring of manufacturing back to developed
economies, and particularly processes concerning Europe.
Evaluation model and used data are introduced in Sect. Used
evaluation model and data. Thereafter, in Sect. Evaluation
model with strengths and weaknesses: results of EU-27
countries we provide pairwise analysis results of European
Union 27 (EU-27) countries. Analysis provides further dive
in the strengths and weaknesses of each country together
with the consideration of key export sectors. Findings are
compared to classical rank-based comparison in Sect. Rank-
based evaluation. We discuss research findings in Sect. 6
and conclude research work as well. Article ends with a pro-
posal of future research avenues in this area.

2 Literature review of reshoring

Finding the right manufacturing locations constitutes a vital
part of the manufacturing strategy implementation (Mohi-
uddin et al. 2019; Li et al. 2024; Uluskan et al. 2017). The
location decision must be aligned with the overall business
strategy and enable the firm to gain competitive advantages
in resources, markets, efficiency, or strategy assets (Dunning
1988, 1998). The most common manufacturing location
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strategy in recent decades has been offshoring, where firms
locate manufacturing in distant low-cost locations (Boffelli
and Johansson, 2020; Grappi et al. 2020; Johansson and
Olhager 2018; Nujen et al. 2018). A more recent manufac-
turing location strategy is reshoring, where firms instead
locate manufacturing in proximity to the market (Dachs et
al. 2019; Fel and Griette 2017; Hilletofth et al. 2019, 2021).
The reshoring manufacturing location strategy has received
significant attention in recent years by scholars, practitio-
ners, and policymakers (Barbieri et al. 2018; Di Mauro et
al. 2018; Dachs et al. 2019; Nujen et al. 2019). The research
topic is in its infancy, but is growing very rapidly (Fratocchi
and DiStefano, 2019; Li et al. 2024; Tate et al., 2014).

A large share of the available reshoring strategy literature
has a European perspective (Eriksson et al. 2021; Hilletofth
etal. 2019; Lampon and Gonzalez-Benito 2020; Panova and
Hilletofth 2017) and includes three main research streams:
reshoring decision-making (e.g., Wiesmann et al. 2017;
Engstrom et al. 2018a, b; Sirilertsuwan et al., 2019; Bof-
felli and Johansson, 2020), reshoring implementation (e.g.,
Zhao and Huchzermeier 2017; Boffelli et al. 2018; Lund
and Steen 2020) and reshoring outcomes (e.g., Uluskan et
al. 2017; Stentoft et al. 2018; Johansson et al. 2019). The
decision-making stream has by far received most attention
(Barbieri et al. 2018; Hilletofth et al. 2019; Stentoft et al.
2016). The majority of research in this stream has focused
on identifying and understanding the factors influencing the
decision-making, that is, the decision variables/factors/cri-
teria (e.g., Ellram, 2013; Foerstl et al. 2016; Wiesmann et al.
2017; Fratocchi and Di Stefano 2019; Johansson et al. 2019)
and the role the factors may have in the decision-making,
for instance, constituting a driver, barrier, or enabler (Foer-
stl et al. 2016; Engstrom et al. 2018a; Sirilertsuwan et al.,
2019). Understanding the decision factors is critical to make
well-informed decisions (Li et al. 2024).

Many decision factors have been proposed and they are
typically structured into decision content frameworks, occa-
sionally using a specific theoretical lens, such as Dunning’s
eclectic paradigm (Dunning, 1973, 1988, 1998) of cost-
seeking, market-seeking, resource-seeking and strategic-
asset seeking (Ancarani et al. 2015; Ellram et al. 2013). The
categorization used to classify decision factors varies. In
one research work, the factors are divided according to the
main goal (cost-efficiency or perceived-value) and the level
of analysis (internal or external) (Fratocchi et al. 2016). In
another one, the factors are divided into global dynamics,
host country, home country, supply chain and company-spe-
cific issues (Wiesmann et al. 2017). In other frameworks, the
factors are grouped based on competitive priorities, arguing
that firms relocate to increase competitiveness (Benstead
et al. 2017; Srai and Ané 2016). Scholars argue that previ-
ous decision content frameworks have not been as robust as

needed (Bailey and De Propris 2014; Stentoft et al. 2015)
and calls for more inclusive frameworks.

According to Dunning’s eclectic paradigm (Dunning,
1973, 1988, 1998), companies may relocate their manufac-
turing to access resources that are not available or easier to
access in a particular location, which are called resource-
seeking factors. In this category, labour related factors have
intensively been discussed by scholars within the EU manu-
facturing context. For instance, such are motivated, expe-
rienced and stable labour resources (Boffelli et al. 2018;
Rainnie 2021), labour cost (Ancarani et al. 2021; Dachs et
al. 2019), and labour productivity (Panova and Hilletofth
2017; Theyel and Hofmann 2021). Factors in the market-
seeking category allow companies to exploit market oppor-
tunities in a particular location. In this category, Dunning
(1979) noted macro-economic and macro-organizational
policies shape the industrial climate, subsequently influenc-
ing firms’ operations. Castillo-Diaz et al. (2024) have also
noted that economy plays a significant role in achieving
several sustainable development goals. Another important
factor related to macro-economics that affects companies in
reversing the offshoring decision is inflation, which raises
production costs and undermines profitability (Piatanesi
and Arauzo-Carod, 2019; Stentoft et al. 2016). Efficiency
seeking factors help to achieve cost-efficient and productive
manufacturing in a particular location. For example, the sta-
bility of the national economy can affect companies in mak-
ing decisions to a large extent, it is perceived as one source
of competitiveness for companies’ strategic realizations
(Bailey et al. 2018). Under the national economy category,
we can find factors such as population, size of the country,
and logistics performance (Rainnie 2021; Wan et al. 2019).
These four factors (macro-economy, labour, inflation and
national economy) will be discussed in the following sec-
tion, as they constitute the used evaluation model.

3 Used evaluation model and data

Manufacturing location decision framework is rather gen-
eral in this research, and it is not dependent or based on any
specific sub-industry and its special requirements. Frame-
work decision variables are divided in four different main
themes (see Fig. 1): (1) Macro-Economy, (2) Labour, (3)
Inflation and (4) National Economy. In overall, framework
consists of fourteen decision variables, and analysis is based
on two earlier research works, and methodology developed
further in these (it differs slightly from original AHP, called
as general choice algorithm (GCA), and it can compare
quantitative second-hand data; see Panova and Hilmola
2018; Panova et al. 2019). The applied framework and its
measures were disseminated for practitioners; CEOs and
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Fig. 1 Manufacturing location
decision variables in used the

Manufacturing location decision variables in EU-27

model
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senior managers of European manufacturing companies in a
joint-seminar held in Gévle, Sweden in February 2023 (all
of these companies had significant manufacturing opera-
tions in Sweden), and in follow-up seminar during Septem-
ber 2023. There was a high interest for this evaluation and
the measures were considered as interesting and relevant
for manufacturing location decisions (at macro-level) from
practitioner perspective. Based on the request and discus-
sions from first seminar, three further measures were added
(labour productivity, severance pay and dependency ratio).
These all were felt to be very important for industrial com-
panies making their location decision (as it is a long-term
and strategic decision; e.g., Joubioux and Vanpoucke 2016).
Original framework consisted of eleven measures, which is
mostly based on earlier research of manufacturing location
decision in one larger country (Panova and Hilmola 2018),
but also in parts to one large country evaluation concern-
ing e-commerce operations location (Panova et al. 2019).
Even if this used model with 14 different variables might
sound complex, it was felt among industrial participants of
seminar as interesting and useful as in the current complex
operating environments decisions are not based on one or
few measures alone.

In contrary to earlier models, we have included inflation
in the model with two different measures. This is due to the
reason that Europe has faced a rather big challenge with
inflation in 2021-22, where in a few countries consumer
inflation increased up to 20% and above. The model includes
inflation as an average measure from ten-year period of
2012-2021. Together with this, the model uses annual infla-
tion, which is gathered from these countries out of Decem-
ber 2022 (representing new inflation era with Ukrainian war
effects). There is a great contrast between these two data
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sets of inflation as in ten-year average data highest inflation
was 2.45%, and in the most recent it was 24.5% (both from
Hungary). The lowest inflation in ten-year period was nega-
tive (-0.13%, Greece), where lowest level in most recent
data was 5.4% (Luxemburg). It could be said that inflation
has been sudden new challenge, and manufacturing com-
panies have not dealt it within EU-27 area that much. It
can be noted that some measures are negative in dataset,
so they were rescaled to make them positive, where lowest
performance was very low positive one (otherwise pairwise
comparison would not have been possible). In practice this
meant that all values of different countries were increased
by 1% plus percent amount of Greece being in the nega-
tive territory (country having lowest performance in both
rescaled measures). Therefore, for GDP growth all coun-
tries had additional 1.57% and for inflation 1.13%. It is very
typical to rescale in pairwise comparisons used measures as
e.g., in AHP zero and negative values can not be used (Mil-
let and Schoner 2005). We also used a normalized max-min
approach for these two variables (e.g., Vafaei et al. 2020)
— differences to now used were rather small, and therefore
the first mentioned was decided to be used in this research.
As the framework was disseminated for the practitioners of
manufacturing companies, inflation was a current issue that
raised attention. In 2023 inflation was predicted to continue
to be high, and this was somewhat challenging in terms of
salaries increasing and higher cost of basic raw materials
(like steel). Companies tackled these with productivity ini-
tiatives and investments.

From the data we could draw the conclusion that EU-27
countries are not that homogenous group as could be
assumed in the first place. For example, highest share of
trade from GDP (351.27%; average from 2012 to 2021) and
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GDP per capita (115918.70 USD per person; average from
2012 to 2021) exists in Luxemburg as lowest share of trade
from GDP was detected to be in Italy (57.47%) and lowest
GDP per capita in Bulgaria (8770.40 USD per capita). GDP
growth rate in European countries has been in observed
decade (2012-2021) rather low, on the average 2.09%, but
there are countries, which perform well above this (Ireland,
7.89%) as well as having negative growth rate (Greece,
-0.57% and Italy, -0.2%). Situation is similar in other mea-
sures, like manufacturing labour cost, population, size of
country, labour productivity, severance pay and company
tax rates (see Table 1 for details). Only Logistics Perfor-
mance Index (LPI) is having rather consistent performance
throughout EU-27 countries — where highest performance
(also in world, year 2018) is that of Germany (4.2), and low-
est could be detected in Latvia (2.81). In addition, labour
force participation rate does not differ that much among
countries as does not inflation. Even if in some measures
differences (relative) are not that great, but their relevance
in practice is significant. In joint-seminar companies saw

difficulties to acquire labour for Swedish factories (which is
having highest labour force participation rate from Table 1).

Evaluation model uses pairwise comparisons (like AHP),
and in these all-potential manufacturing locations (EU-27)
are compared to each other (making a 27 times 27 matrix).
All used measures had equal weight and effect on the over-
all scoring of countries (in both approaches used, general
choice algorithm and rank-based evaluation). Question
of course arises, whether used evaluation criteria variable
should be seen as being better performance as showing
lower amounts (e.g., labour costs) or are higher values pref-
erable (like in LPI). In the evaluation model of this research
work following items were seen as being better and hav-
ing higher value: foreign trade from GDP, GDP growth,
GDP per capita, population, surface area, LPI index and
labour productivity. In turn following variables are better,
when they show lower value: labour force participation
rate, inflation, labour costs (LCI), company tax rate, recent
inflation rate, severance pay and dependency ratio. It is of
course debatable whether e.g., higher GDP per capita will

Table 1 Used fourteen variables and their performance in different EU-27 countries. Source (data): Eurostat (2023), World Bank (2023a), United

Nations (2023)
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Austria 104.8 0.9 49199.9 75.7 1.8 10.2| 8978929 83858 37.1 4.0 25.0 85.4 0.0 44.0
Belgium 161.5 1.3| 45736.0 67.7 1.6 10.4( 11631136 30528 41.1 4.0 25.0 119.7 0.0 41.9
Bulgaria 124.8 2.1 8770.4 69.2 1.4 16.9| 6838937 110912 6.5 3.0 10.0 16.1 4.3 45.7
Croatia 92.3 1.7| 14172.0 65.6 1.0 13.1| 3879074 56538 10.8 3.1 18.0: 24.2 14.4 46.3
Cyprus 142.3 1.7| 27736.2 72.8 0.1 7.9 904705 9251 17.3 3.2 12.5 37.3 0.0 32.7
Czechia 147.2 1.9| 21383.9 73.7 2.1 15.8| 10516707 78866 14.1 3.7 19.0 32.2 13.0 40.7
Denmark 104.9 1.8| 59788.5 77.5 0.9 8.7| 5873420 43094 45.3 4.0 22.0 126.1 0.0 42.7
Estonia 153.1 3.3] 21098.5 76.6 2.0 17.6/ 1331796 45100 13.6 3.3 20.0 32.1 4.3 42.2
Finland 75.6 0.7| 48239.9 75.8 1.1 9.1| 5548241 338145 33.8 4.0 20.0 84.3 0.0 44.7
France 61.2 0.9| 40380.6 71.1 1.0 5.9 67842582 551500 37.4 3.8 26.5 70.9 10.8 46.7
Germany 86.0 1.0/ 45878.0 77.8 1.4 8.6| 83237124 357022 36.7 4.2 30.0! 77.4 21.7 47.7
Greece 71.6 -0.6/ 19666.0 68.0 -0.1 7.2| 10603810 131957 16.9 3.2 22.0 29.6 26.0 52.8
Hungary 163.8 2.8| 14949.4 67.2 2.4 24.5| 9689010 93032 9.9 3.4 9.0! 33.2 13.0 39.4
Ireland 219.3 7.9] 69693.5 72.3 0.6 8.2| 5060005 70273 32.4 3.5 12.5 522.5 21.0 33.7
Italy 57.5 -0.2| 33565.2 64.1 0.9 11.6( 58983122 301318 29.7 3.7 24.0 60.0 0.0 56.5
Latvia 123.7 2.9 16357.6 75.5 1.5 20.8| 1875757 64600 10.5 2.8 20.0 24.8 13.0 48.8
Lithuania 146.4 3.4| 17565.0 74.2 1.9 21.7| 2805998 65300 10.1 3.0 15.0: 27.1 8.7 50.8
Luxembourg 351.3 2.4 115918.7 69.7 1.4 5.4 645397 2586 42.2 3.6 24.9 83.9 8.7 34.6
Malta 293.5 5.5| 27865.3 67.7 1.2 7.3 520971 316 16.8 2.8 35.0 42.0 0.0 33.7
Netherlands 152.8 1.3| 51052.9 79.4 1.7 9.6| 17590672 41528 37.4 4.0 25.8 104.8 14.3 44.9
Poland 98.3 3.4| 14452.7 68.2 1.8 16.6| 37654247 312685 11.0 3.5 19.0 30.2 13.0 40.2
Portugal 81.4 0.6| 21875.6 74.0 0.8 9.6 10352042 91982 15.7 3.6 21.0 29.9 17.1 54.1
Romania 83.4 3.2| 11092.7 65.9 2.4 16.4 19038098 238391 8.2 3.1 16.0 19.1 0.0 44.4
Slovakia 181.7 2.1| 18484.1 70.7 1.6 15.4 5434712 49033 13.4 3.0 21.0 27.9 13.0 39.0
Slovenia 150.9 2.1| 24345.1 72.3 1.1 10.3| 2107180 20256 19.9 3.3 19.0 43.2 10.8 46.7
Spain 64.4 0.5 284415 74.2 1.0 5.7| 47432805 505992 23.0 3.8 25.0 55.9 28.6 49.4
Sweden 85.0 1.9] 55688.2 81.4 1.0 12.3| 10452326 449964 37.3 4.1 20.6 91.5 0.0 37.3
Average 132.5 2.1| 34199.9 72.2 1.3 12.1| 16549215 153482 23.3 3.5 20.7 71.5 9.5 43.8
Min 57.5 -0.6 8770.4 64.1 -0.1 5.4 520971 316 6.5 2.8 9.0 16.1 0.0 32.7
Max 351.3 7.9| 115918.7 81.4 2.4 24.5| 83237124 551500 45.3 4.2 35.0 522.5 28.6 56.5
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lead to a preferable manufacturing location as a country.
There exist examples even among EU-27 countries, where
manufacturing is prospering despite having high GDP per
capita. For example, in Ireland GDP per capita is 69693.5
USD (second highest among EU-27 countries; Table 1).
Irish manufacturing jobs have increased from 2011 to 2020
by 55,017 (30.4% increase) and manufacturing value added
has increased in the same period by 240.7% (both statis-
tics by Eurostat 2023). Irish balance of trade has been posi-
tive for three decades (and surplus is growing), and inward
foreign direct investment to manufacturing sector of this
country shows continuous growth too (OECD 2023). Simi-
lar performance could be detected from such high GDP per
capita countries as Denmark and Netherlands too (with only
exception that manufacturing jobs are on decline or show
only slight growth, however, trade surplus, manufacturing
value added, and exports are increasing). However, there of
course exist countries in EU-27, which are having high GDP
per capita, but have shown lower performance in the previ-
ous decade (like Finland and Sweden).

4 Evaluation model with strengths and
weaknesses: results of EU-27 countries

The evaluation results with applied model are shown in
Table 2. In general, it could be said that large countries do
take most of the top positions (like France, Germany, Italy,
and Spain) and smaller countries are least favourable manu-
facturing location. However, being a small country, does
not necessarily mean that performance could not be high.
For example, Ireland, Sweden, Luxemburg, and Finland are
rather high in the evaluation, although being rather small in
population and geographical size. It is also notable that dif-
ferences in top positions as well as in the bottom are rather
small (e.g., Ireland is 2.18 times higher performance than
Latvia). Therefore, instead of ranks, Table 2 can be analyzed
based on groups where countries seem to be belonging into.

To understand results better, was performance of each
country analyzed further with spreadsheet concerning its
performance profile. For highest performing countries of
Table 3, these most valuable variables (strengths) were
population (France, Germany, and Italy) and geographical
size (Spain). As a weakness of most of these large coun-
tries was severance pay (France, Germany, and Spain) and
GDP growth (Italy). These strengths were having highest
co-efficient in the country profile and weaknesses were the
lowest value. Interestingly, top export items of France and
Germany (in 2020) were rather similar — medical industry
products and complex mechanical products. In Spain these
were automobiles (complex mechanical products) and
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petroleum products. As in Italy medical industry together
with petroleum products played important role in exports.

Although France is the largest country in geographical
size and Germany is the fourth largest among EU-27 coun-
tries, this was not considered as the main strength. Solution
could be explained with the nature of pairwise compari-
sons — in surface area difference of France to Spain is rather
small, and in addition, difference to other large countries is
rather small as compared to France’s population difference
to other countries. Co-efficient of France in surface area is
just lower than that of population (Table 2: 0.133 vs. 0.152).
Same applies to Germany, but with an exception that it is the
largest in the population among all EU-27 countries, and it
is easier to understand, why population is seen as its strength
(co-efficient in Table 1 is significantly larger). However,
Germany is also the highest performing in LPI index, but
as noted earlier, differences between countries are not that
wide in this variable, and therefore, it is natural that this is
not its main strength (co-efficient is so small in Table 2).
Spain is having similar situation with these two countries,
where its population is the fourth largest in Europe and most
recent inflation is the second lowest. Within surface area its
performance relative to these two is best, and having high-
est co-efficient, and therefore it was selected as the main
strength by the linear programming model.

Situation in high performing smaller countries is differ-
ent from earlier analyzed larger countries. Strength in Ire-
land (Labour productivity; see Table 3), Sweden (Surface
area), Luxemburg (GDP per capita) and Finland (Severance
pay) is not the same, and they are all somewhat different,
and they do differ from larger countries. Weaknesses of
Ireland (Severance pay), Sweden (Labour cost for LCI),
Luxemburg (Surface area) and Finland (Population) do
also differ, and do not hold any similar pattern, and differ-
ence remains to larger countries. In Ireland most important
export products are animal and microbial related together
with medical products. As in Sweden medical products also
hold importance together with petroleum products. In Lux-
emburg (mostly steel products) and Finland (petroleum and
forest products) main export products are more traditional.

Interestingly, three out of five in lowest performing coun-
tries show weakness in the severance pay (Croatia, Portugal,
and Slovakia). Remaining two are weakest in population
(Latvia and Slovenia). In strengths these countries seldom
have common nominator — labour costs for LCI are strength
of Latvia and Croatia, where Slovakia and Slovenia share
high performance in foreign trade. As main export groups
these countries have some similarities — automotive sector
of Portugal, Slovakia and Slovenia, and petroleum prod-
ucts of Croatia and Portugal. Latvia is interesting mixture
of higher technology (transmission apparatus) and wood.
It could be said that these lower performing countries are
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Table 2 Evaluation results of eleven evaluation factors for manufacturing unit location decision in EU-27 countries
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Ireland 0.061| 0.096| 0.075| 0.037| 0.048| 0.011| 0.017| 0.019| 0.037| 0.056| 0.046| 0.271| 0.004| 0.047| |0.826
France 0.017| 0.025| 0.044( 0.037| 0.040( 0.152| 0.133| 0.017| 0.040( 0.026| 0.064| 0.037| 0.008| 0.034| |0.674
Germany 0.024| 0.026( 0.050| 0.034| 0.033| 0.186| 0.086| 0.017| 0.044| 0.023| 0.044| 0.040| 0.004| 0.033| [0.646
Sweden 0.024| 0.035| 0.060( 0.033| 0.040| 0.023| 0.109| 0.017| 0.043| 0.034| 0.031| 0.047| 0.096| 0.043| |0.633
Italy 0.016| 0.014| 0.036( 0.042| 0.041| 0.132| 0.073| 0.021| 0.039| 0.029| 0.033| 0.031| 0.096| 0.028| |0.630
Spain 0.018| 0.021| 0.031| 0.036| 0.039| 0.106| 0.122| 0.027| 0.040( 0.028| 0.066| 0.029| 0.003| 0.032| |0.599
Luxembourg| 0.098| 0.040| 0.126| 0.038| 0.033| 0.001| 0.001| 0.015| 0.038| 0.028| 0.070| 0.043| 0.010| 0.046| |0.587
Finland 0.021| 0.023| 0.052| 0.035| 0.038| 0.012| 0.082| 0.018| 0.042| 0.035| 0.042| 0.044| 0.096| 0.036| |0.575
Romania 0.023| 0.048| 0.012| 0.040| 0.024| 0.043| 0.058| 0.076| 0.033| 0.043| 0.023| 0.010| 0.096| 0.036| |0.564
Malta 0.082| 0.072| 0.030( 0.039| 0.036| 0.001| 0.000( 0.037| 0.030( 0.020| 0.052| 0.022| 0.096| 0.047| |0.563
Denmark 0.029| 0.034| 0.065| 0.034| 0.040| 0.013| 0.010{ 0.014| 0.042| 0.032| 0.044| 0.065| 0.096| 0.037| |0.555
Cyprus 0.040( 0.033| 0.030( 0.037| 0.067| 0.002| 0.002| 0.036| 0.033| 0.056| 0.048| 0.019| 0.096| 0.049| |0.547
Belgium 0.045| 0.029| 0.050( 0.039| 0.031| 0.026| 0.007| 0.015| 0.043| 0.028| 0.037| 0.062| 0.096| 0.038| |0.544
Poland 0.027| 0.050| 0.016| 0.039| 0.029| 0.084| 0.075| 0.057| 0.037| 0.037| 0.023| 0.016| 0.007| 0.039| |0.536
Austria 0.029| 0.025( 0.053| 0.035| 0.029| 0.020| 0.020| 0.017| 0.042| 0.028| 0.037| 0.044| 0.096| 0.036| [0.512
Bulgaria 0.035| 0.037| 0.009| 0.038| 0.032| 0.015| 0.027| 0.096| 0.032| 0.070| 0.022| 0.008| 0.018| 0.035| |0.475
Hungary 0.046| 0.044| 0.016| 0.040| 0.023| 0.022| 0.022| 0.063| 0.036| 0.077| 0.015| 0.017| 0.007| 0.040| |0.469
Netherlands | 0.043| 0.029| 0.055| 0.034| 0.030| 0.039| 0.010| 0.017| 0.042| 0.027| 0.039| 0.054| 0.006| 0.035| |0.461
Greece 0.020{ 0.010| 0.021| 0.039| 0.083| 0.024| 0.032| 0.037| 0.034| 0.032| 0.053| 0.015| 0.004| 0.030| |0.433
Czechia 0.041| 0.035| 0.023| 0.036| 0.026| 0.024| 0.019| 0.044| 0.039| 0.037| 0.024| 0.017| 0.007| 0.039| |0.410
Lithuania 0.041| 0.051| 0.019( 0.036| 0.028| 0.006| 0.016| 0.062| 0.032| 0.046| 0.017| 0.014| 0.010| 0.031| |0.408
Estonia 0.043| 0.050| 0.023| 0.035| 0.027| 0.003| 0.011| 0.046| 0.035| 0.035| 0.022| 0.017| 0.018| 0.038| |0.400
Slovakia 0.051| 0.037( 0.020| 0.038| 0.031| 0.012| 0.012| 0.046| 0.032| 0.033| 0.025| 0.014| 0.007| 0.041| [0.398
Slovenia 0.042| 0.037| 0.026( 0.037| 0.038| 0.005| 0.005| 0.031| 0.035| 0.037| 0.037| 0.022| 0.008| 0.034| (0.394
Portugal 0.023| 0.022| 0.024( 0.036| 0.044| 0.023| 0.022| 0.040| 0.038| 0.033| 0.039| 0.015| 0.005| 0.029| |0.394
Croatia 0.026| 0.033| 0.015| 0.041| 0.039| 0.009| 0.014| 0.058| 0.033| 0.039| 0.029| 0.013| 0.006| 0.034| |0.387
Latvia 0.035| 0.045( 0.018| 0.035| 0.032| 0.004| 0.016| 0.059| 0.030( 0.035| 0.018| 0.013| 0.007| 0.033| [0.378

missing in general pharmaceutical and medical industry
exports (apart of Slovenia) as compared to high perform-
ing ones. However, developing pharmaceutical and medical
industries takes long period of time as knowledge, informa-
tion management and different export markets create their
challenges in global supply chains (e.g., markets of Middle-
East see Zighan et al. 2024).

It is also beneficial to further analyze analysis results of
Table 2. It is illustrated in Fig. 2 the performance of Ireland,
Sweden, and Latvia among different manufacturing loca-
tion variables (arranged in descending order of performance
of Ireland). It could be said that Irish strength is somehow
associated in economy and trade, and favourable tax rate.

Country is also having best dependency ratio of these coun-
tries. Interestingly, inflation in long-term and currently is
having favourable performance. In situation of Sweden,
strengths are clearly in the surface area size, non-existing
severance pay and high GDP per capita. Lowest perform-
ing Latvia is having strengths within low labour cost and
high GDP growth. Largest catch-up of Latvia to Ireland
and Sweden is in labour productivity, which should receive
attention. Productivity is multi-faced issue, and it does not
only concern “efficiency”, but also it is an issue of which
industries are the most important, what kind of international
companies are in the country and how inflation is currently
managed.
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Table 3 Detected main strength and weakness of each EU-27 country with information of main export product groups. Source (data of exports):

World Bank (2023b)

Country Strength Weakness Main Export Product Groups (2020)

Austria Severance pay Labour cost for LCI [Human and animal blood; microbial cultures; tox Other medicaments of mixed or unmixed products
Belgium Severance pay Surface area Other medicaments of mixed or unmixed products [Vaccines for human medicine

Bulgaria Labour cost for LCI Labour productivity |Copper cathodes and sections of cathodes unwrou |Petroleum oils, etc, (excl. crude); preparation
Croatia Labour cost for LCI Severance pay Petroleum oils and oils obtained from bituminou Petroleum oils, etc, (excl. crude); preparation
Cyprus Severance pay Population Cargo vessels nes and other vessels for the tra Petroleum oils, etc, (excl. crude); preparation
Czechia Labour cost for LCI Severance pay Transmission apparatus, for radioteleph incorpo Automobiles with diesel engine displacing more
Denmark Severance pay Surface area Other medicaments of mixed or unmixed products, [Electric generating sets, nes

Estonia GDP growth Population Transmission apparatus, for radioteleph incorpo Petroleum oils, etc, (excl. crude); preparation
Finland Severance pay Population Petroleum oils, etc, (excl. crude); preparation Multi-ply paper and paperboard, coated

France Population Severance pay Aircraft nes of an unladen weight exceeding 15, Other medicaments of mixed or unmixed products,
Germany Population Severance pay Other medicaments of mixed or unmixed products, [Automobiles with reciprocating piston engine di
Greece Inflation Severance pay Petroleum oils, etc, (excl. crude); preparation Other medicaments of mixed or unmixed products,
Hungary Tax rate Severance pay Automobiles with reciprocating piston engine di Television receivers including video monitors a
Ireland Labour productivity Severance pay Human and animal blood; microbial cultures; tox Other medicaments of mixed or unmixed products,
Italy Population GDP growth Other medicaments of mixed or unmixed products, [Petroleum oils, etc, (excl. crude); preparation
Latvia Labour cost for LCI Population Transmission apparatus, for radioteleph incorpo Coniferous wood sawn or chipped lengthwise, sli
Lithuania Labour cost for LCI Population Petroleum oils, etc, (excl. crude); preparation Composite diagnostic or laboratory reagents, ne
Luxembourg|GDP per capita Surface area Sections,H,i/nas,nfw than hot rlld,drawn/extrud Sheet piling,i or s whether or not drilled/punc
Malta Severance pay Surface area Monolithic integrated circuits, digital Other medicaments of mixed or unmixed products,
Netherlands |GDP per capita Severance pay Petroleum oils, etc, (excl. crude); preparation Transmission apparatus, for radioteleph incorpo
Poland Population Severance pay Television receivers including video monitors a Electric accumulators, nes

Portugal Inflation Severance pay Petroleum oils, etc, (excl. crude); preparation Automobiles with reciprocating piston engine di
Romania Severance pay Labour productivity |Boards, panels, including numerical control pan Ignition wiring sets&oth wiring sets of a kind
Slovakia Foreign trade from GDP |Severance pay Automobiles with reciprocating piston engine di Automobiles nes including gas turbine powered
Slovenia Foreign trade from GDP |Population Other medicaments of mixed or unmixed products, [Automobiles with reciprocating piston engine di
Spain Surface area Severance pay Automobiles with reciprocating piston engine di Petroleum oils, etc, (excl. crude); preparation
Sweden Surface area Labour cost for LCI |Other medicaments of mixed or unmixed products [Petroleum oils, etc, (excl. crude); preparation
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Strength of Ireland is apparent from comparison to two
other high performing, but also to large European countries,
France and Germany (Fig. 3). Ireland outperforms these
two countries clearly in labour productivity, GDP growth,
foreign trade from GDP and tax rate. However, as already
noted earlier, larger European countries do hold their advan-
tage. As Fig. 3 illustrates this, it is in geographical size and
size of population.

As could be assumed, there is a tradeoff existing in
between of labour productivity (score of evaluation, where
higher is the better) and labour cost (score, where lower is

@ Springer

better). Figure 4 illustrates that this scattergram could pro-
vide possibility to form clusters or groups from European
countries, and they would be mostly based on east-west
divide. However, what is striking, is the performance of Ire-
land, which is more than four times that of Denmark and
Belgium in labour productivity (which are in the second and
third place in productivity score). Irish labour cost is some-
thing between Finland and Italy, but it is clearly setting own
standard in labour productivity. Based on Fig. 4, labour cost
could increase rather significantly in Ireland to fit the trad-
eoff curve.
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Fig. 3 Further performance 0.300
analysis of Ireland, France and 0.250
Germany in manufacturing '
location variables (in descending 0.200
performance order of Ireland)
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Fig. 4 Tradeoff in labour productivity and labour cost performance of
evaluation

5 Rank-based evaluation

Earlier pairwise comparison method is in the following
compared to classical rank-based evaluation. In here, all
fourteen criteria are used to evaluate EU-27 countries, and
highest performer gets rank of first, and next one second,
and lowest performer will get 27th. As in some measures
performance is in absolute terms the same between EU-27
countries, then same performance results in same rank (and
lowest performer might have rank of 26, where e.g., two
countries show lowest performance). In the following we
have evaluated variables similarly as earlier, where in some
preferred (and highest ranked) performance is highest per-
formance (like in foreign trade from GDP, Population, Sur-
face area etc.), but as earlier, it also could be lowest possible
performance, which is desired most (like in Inflation, Sever-
ance pay, labour force participation rate etc.).

What is interesting in rank-based evaluation, is the find-
ing that best performance could be detected from the same

country as in pairwise evaluation, that of Ireland (Table 4).
Country is also clearly leading EU-27 group of countries
as it was in earlier evaluation too. However, after this we
do not have two largest EU countries, but instead, Sweden.
These two clearly high performing countries are followed
by group of countries, which are having average rank of
12—13 (starting from Belgium in third position and ending
to Romania, which is 13th ). It should be noted that high
performing large countries of pairwise comparison have
considerably lost their positions as most preferred location.
France is 11th, Italy is 12th, Germany is 17th and Spain is
18th. This could be explained with the fact that these coun-
tries are in some measures (e.g., in the size related mea-
sures) so much better performing that they gain excessive
surplus as compared to others. In rank-based evaluation this
does not exist as country only gets rank, and not measure
how much better country is as compared to others.

As examining the lowest performing countries in rank-
based list of Table 4, it could be noted that they are mostly
the same smaller EU countries as they were in pairwise
evaluation too. Lowest performer is Latvia, which was in
the same position within pairwise comparison too.

Best performance (rank of 1) and lowest performance
(rank of 26 or 27) was added to Table 4 to highlight per-
formance countries in both lowest and highest performance
positions. Ireland is having highest ranks in two dimen-
sions: GDP growth and labour productivity. In turn, Swe-
den is having highest rank only in severance pay (sharing
position with eight other countries as no severance pay is
needed to be paid). Sweden is in turn lowest performing in
one regard, which is labour force participation rate (it is in
other words highest among EU-27 countries as lower par-
ticipation rate was better). Rather interestingly, Luxemburg
is in three measures as highest ranked in evaluation, but
still only makes sixth in the evaluation of Table 4. This is
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Table 4 Evaluation of EU-27 countries with manufacturing location variables and using the average rank of overall criteria

Rank Country Rank (aver.) Rank 1 (highest)

Rank 26 or 27 (lowest)

1|lreland 8.93| |GDP growth (annual), Labour productivity
2|Sweden 10.79| [Severance pay Labour force participation rate
3|Belgium 11.79| [Severance pay
4|Cyprus 12.00| [Severance pay, Dependency ratio
5[Denmark 12.14| [Severance pay Labour cost for LCI
6|Luxembourg 12.14| |Foreign trade from GDP, GDP per capita, Recent inflation
7|Finland 12.43| [Severance pay
8|Hungary 12.57| |Taxrate Recent inflation
9|Malta 12.57| [Severance pay LPI index, Population, Surface area, Tax rate
10|Poland 12.71
11|France 12.93| [Surface area
12|ltaly 12.93| |Labour force participation rate, Severance pay Dependency ratio, Foreign trade from GDP
13/Romania 13.36| [Severance pay Inflation
14|Austria 13.57| [Severance pay
15|Czechia 13.93
16|Bulgaria 14.36| |Labour cost for LCI GDP per capita, Labour productivity
17|Germany 14.36| |Population, LPI index
18|Spain 14.43 Severance pay
19|Slovenia 14.57
20|Netherlands 14.86
21|[Slovakia 14.93
22|Estonia 15.79
23|Greece 15.79| |Inflation GDP growth (annual)
24|Croatia 15.93
25|Portugal 16.07
26|Lithuania 16.43
27|Latvia 17.79
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explained with performance of other variables, where coun-
try is having very low performance (not lowest) in popu-
lation, surface area, labour costs and tax rate. Italy could
also be considered as like Luxemburg as it is having high-
est ranks in two performance measures and lowest in two
as well. Among lowest performing countries, we could say
that they do not show highest or lowest ranks in any evalua-
tion variable. Typically, they are below average or very low
in their performance in all considered variables. However,
all countries do show better performance in some measures,
like Latvia being the fifth lowest labour cost country, and
Lithuania being third highest in GDP growth.
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Rank based

In general, pairwise and rank based evaluations of EU-27
countries do give similar outcomes as Fig. 5 shows (rank-
based performance is able to explain 52.87% from pairwise
ranks — regression line is also having statistically signifi-
cant linear coefficient). The difference between these two
methods is in the treatment of largest countries as well as
some small and mid-sized countries. In pairwise compari-
son method largest countries performed rather high as in
rank-based Belgium, Cyprus and Denmark did get quite
high ranks. In addition, Malta is having rather high overall
performance in rank-based method (ninth), but is in pair-
wise method lower performing (17th ).
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6 Concluding discussion

In this study we have highlighted that member countries of
the European Union exhibit notable differences that should
be considered in manufacturing location decisions. The
countries differ in several ways. Firstly, a pairwise gen-
eral comparison model was applied and used second-hand
data. It was not any industry specific model, where e.g.,
electricity and energy prices would have been one decision
variable. Results were rather surprising as old West Euro-
pean countries were typically within top positions of the
evaluation. It could be said that typically smaller and East
European countries were lower preference locations. These
could benchmark decisions and branches of e.g., Ireland to
develop attractiveness of manufacturing industry further.
Irish performance development in its manufacturing sector
during the previous decade is of course learning point for
all European countries — based on Eurostat (2023) its value
added change was significantly better than any other Euro-
pean country in 2010-2020 (relative share), and it was in
relative basis able to increase manufacturing employment
most. This has been achieved in very demanding macro-
economic environment. In particular, labour productivity
of Ireland is something, which ought also to gain attention
among country and company level decision makers. How-
ever, even Ireland has its weaknesses. For example, sever-
ance pay is rather long, and in completed further analysis
it was found that Sweden could act as learning point in
this regard. Severance pay shortness was considered as an
advantage of Denmark, Sweden and Finland among indus-
trial participants of this study (taking part of joint-seminars).

Together with the performance variable benchmarking
itself, it could be so that industrial structure is driving the
performance. In this study it was found that pharmaceutical
and medical industry plays often important role in higher
performing countries. Secondly, the pairwise model results
were compared to classical rank-based evaluation, where it
could be concluded that dominance of Ireland and Sweden
continued among top performing EU-27 countries (latter
was also high performing in pairwise evaluation model).
However, the largest EU-27 countries did not any longer
make to highest performance levels. Overall, this study
highlights the importance of considering the unique eco-
nomic structures of EU member countries in manufacturing
location decisions, as well as the crucial role played by cer-
tain industries in driving economic success.

In earlier research, manufacturing location evaluations
have not provided that dramatic results as new challeng-
ing regions typically do not pose advantages of traditional
locations (which used to be popular). In a previous study,
Chou and Yu (2013) found international distribution center
for case study company, and one location was clearly better

than two other alternatives. Our conclusion is supported by
Panova and Hilmola (2018), where inside of country one
traditional and earlier very popular location was eventually
challenged only by one new region. Findings of e-commerce
location were rather same — in China traditional locations
were competitive, and only one newcomer was challenging
them (Panova et al. 2019). To our knowledge, no previous
study has developed or conducted a similar type of analysis
from European countries, yet the contextual and macro level
factors are very relevant and of great importance regard-
ing manufacturing relocation. In one way our findings are
less dramatic as they emphasize the importance of larger
EU countries as manufacturing facility location. However,
some smaller countries do also make the list, and in many
ways, Ireland could be considered as showing surprisingly
high performance as it is located rather faraway from Cen-
tral Europe and population as well as size of this country is
small.

The findings of this study are of interest to managers
as well as policy makers, in an environment called “win-
lose” globalization by Mariotti (2024). The model provides
in-depth analysis on aggregate macro level for each EU
member country. This is of interest for practitioners, man-
agers and firms who consider relocating their manufacturing
and operations to Europe or want to develop an in-depth
understanding of how the European markets differ. For pol-
icy makers, the study offers a novel comparison between
member states to highlight the country differences and what
policies can be implemented to offer more appealing loca-
tion for foreign direct investments and manufacturing relo-
cation. This macro level analysis is also an important tool
not only for relocating manufacturing to Europe from other
continents, but also to encourage manufacturing and firms
to stay in the European Union. In order for firms to keep
manufacturing in Europe, the macro level factors and condi-
tions must be competitive over time.

With this study, we lay the foundation for future research.
We would suggest building manufacturing location models
for different industries. These could be used in the evalu-
ation of key industries location decisions and provide
improvement areas for countries lacking these industries.
Case studies, surveys and/or focus groups discussions in the
area are also sought after and would increase the understand-
ing and criteria of location decision. These could reshape
and adjust current evaluation model. In addition, research-
ers can investigate the manufacturing location decisions in
other area, for example comparing manufacturing location
decisions between EU countries and non-EU countries to
identify differences and similarities.

Funding Open access funding provided by University of Givle.
This research is part of a project called “ASSURE: Initial assessment
of manufacturing relocation decisions” (20220013-H-01). Project is

@ Springer



924

0.-P. Hilmola et al.

funded by The Knowledge Foundation in Sweden and participating
industrial companies.

Declarations
Conflict of interest The authors declare no conflict of interest.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format,
as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indicate
if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http://creativecommons.o
rg/licenses/by/4.0/.

References

Ancarani A, Di Mauro C, Fratocchi L, Orzes G, Sartor M (2015) Prior
to reshoring: a duration analysis of foreign manufacturing ven-
tures. Int J Prod Econ 169:141-155. https://doi.org/10.1016/].ij
pe.2015.07.031

Ancarani A, Mauro C, Virtanen Y, You W (2021) From China to the
West: why manufacturing locates in developed countries. Int J
Prod Res 59(5):1435-1449. https://doi.org/10.1080/00207543.20
20.1824083

Bailey D, De Propris L (2014) Manufacturing reshoring and its limits:
the UK automotive case. Camb J Reg Econ Soc 7(3):379-395.
https://doi.org/10.1093/cjres/rsu019

Bailey D, Corradini C, De Propris L (2018) Home-sourcing’ and closer
value chains in mature economies: the case of Spanish manufac-
turing. Camb J Econ 42:1567-1584. https://doi.org/10.1093/cje/
bey020

Barbieri P, Ciabuschi F, Fratocchi L, Vignoli M (2018) What do we know
about manufacturing reshoring? J Global Oper Strategic Sourc
11(1):79-122. https://doi.org/10.1108/JGOSS-02-2017-0004

Benstead AV, Stevenson M, Hendry LC (2017) Why and how do firms
reshore? A contingency-based conceptual framework. Oper Man-
age Res 10(3—4):1-19. https://doi.org/10.1007/s12063-017-012
4-5

Boehme T, Aitken J, Turner N, Handfield R (2021) Covid-19
response of an additive manufacturing cluster in Australia. Sup-
ply Chain Manage 26:767-784. https://doi.org/10.1108/SC
M-07-2020-0350

Boffelli A, Orzes G, Dotti S (2018) How to reshore: some evidence
from the Apparel Industry. IEEE Eng Manage Rev 46(4):122—
127. https://doi.org/10.1109/EMR.2018.2886183

Boffelli A, Golini R, Orzes G, Dotti S (2020) Open the box: a behav-
ioural perspective on the reshoring decision-making and imple-
mentation process. J Purchasing Supply Manage 26(3):100623.
https://doi.org/10.1016/j.pursup.2020.100623

Castillo-Diaz FJ, Belmonte-Urefia LJ, Didnez-Martinez F, Cama-
cho-Ferre F (2024) Challenges and perspectives of the circular
economy in the European Union: a comparative analysis of the
member states. Ecol Econ 224:108294. https://doi.org/10.1016/j.
ecolecon.2024.108294

Chou C-C, Yu K-W (2013) Application of a New Hybrid Fuzzy
AHP Model to the Location Choice. Mathematical Problems in

@ Springer

Engineering, vol. 2013, Article ID 592138, 12 pages. https://doi.
org/10.1155/2013/592138

Dachs B, Kinkel S, Jager A, Pal¢i¢ 1 (2019) Backshoring of production
activities in European manufacturing. J Purchasing Supply Man-
age 25(3):100531. https://doi.org/10.1016/j.pursup.2019.02.003

Dey B, Bairagi B, Sarkar B, Sanyal SK (2017) Group heterogeneity
in multi member decision making model with an application to
warehouse location selection in a supply chain. Comput Ind Eng
105:101-122. https://doi.org/10.1016/j.cie.2016.12.025

Di Mauro C, Fratocchi L, Orzes G, Sartor M (2018) Offshoring and
backshoring: A multiple case study analysis. Journal of Purchas-
ing and Supply Management, 24(2), 108—134. https://doi.org/10.
1016/j.pursup.2017.07.003 Dunning, J. H. (1973). The determina
nts of international production. Oxford Economic Papers, 25(3),
pp- 289-336. https://www.jstor.org/stable/266

Dunning JH (1979) Explaining changing patterns of international
production: in defence of the eclectic theory. Oxf Bull Econ Stat
41(4):269-295. https://doi.org/10.1111/j.1468-0084.1979.mp410
04003.x

Dunning JH (1988) The eclectic paradigm of international produc-
tion: a restatement and some possible extensions. J Int Bus Stud
19(1):1-31. https://doi.org/10.1057/palgrave.jibs.8490372

Dunning JH (1998) Location and the multinational enterprise: a
neglected factor? J Int Bus Stud 29(1):45-66. https://doi.org/10
.1057/palgrave.jibs.8490024

Ellram LM, Tate WL, Petersen KJ (2013) Offshoring and reshoring:
an update on the manufacturing location decision. J Supply Chain
Manage 49(2):14-22. https://doi.org/10.1111/jscm.12019

Emrouznejad A, Marra M (2017) The state of the art development
of AHP (1979-2017): a literature review with a social network
analysis. Int J Prod Res 55(22):6653—-6675. https://doi.org/10.108
0/00207543.2017.1334976

Engstrom G, Sollander K, Hilletofth P, Eriksson D (2018a) Reshor-
ing drivers and barriers in the Swedish manufacturing industry. J
Global Oper Strategic Sourc 11(2):174-201. https://doi.org/10.11
08/JGOSS-06-2017-0014

Engstrom G, Hilletofth P, Eriksson D, Sollander K (2018b) Drivers
and barriers of reshoring in the Swedish manufacturing industry.
World Rev Intermodal Transp Res 7(3):195-220. https://doi.org/
10.1504/WRITR.2018.093550

Eriksson D, Hilletofth P, Tate W, Gothager M (2021) Critical Manufac-
turing prerequisites for successful reshoring. Oper Supply Chain
Manage 14(2):249-260. https://doi.org/10.31387/0scm0450300

Ertugrul I, Karakasoglu N (2008) Comparison of fuzzy AHP and fuzzy
TOPSIS methods for facility location selection. Int J Adv Manuf
Technol 39:783—795. https://doi.org/10.1007/s00170-007-1249-8

Eurostat (2023) Eurostat — Database. European Commission, Luxem-
burg. Available at URL: https://ec.europa.eu/eurostat/data/databa
se Retrieved: 31.Jan.2023

Fel F, Griette E (2017) Near-reshoring your supplies from China: a
good deal for financial motives too. Strategic Direction 33(2):24—
26. https://doi.org/10.1108/SD-11-2016-0150

Foerstl K, Kirchoff JF, Bals L (2016) Reshoring and insourcing: driv-
ers and future research directions. Int J Phys Distribution Logis-
tics Manage 46(5):492-515. https://doi.org/10.1108/1IJPDLM-0
2-2015-0045

Fratocchi L, Di Stefano C (2019) Manufacturing reshoring in the fash-
ion industry: a literature review. World Rev Intermodal Transp
Res 8(4):338-365. https://doi.org/10.1504/WRITR.2019.103289

Fratocchi L, Ancarani A, Barbieri P, Di Mauro C, Nassimbeni G, Sar-
tor M, ... and, Zanoni A (2016) Motivations of manufacturing
reshoring: an interpretative framework. Int J Phys Distribution
Logistics Manage 46(2):98—127. https://doi.org/10.1108/[JPDL
M-06-2014-0131


https://doi.org/10.1155/2013/592138
https://doi.org/10.1155/2013/592138
https://doi.org/10.1016/j.pursup.2019.02.003
https://doi.org/10.1016/j.cie.2016.12.025
https://doi.org/10.1016/j.pursup.2017.07.003
https://doi.org/10.1016/j.pursup.2017.07.003
https://www.jstor.org/stable/266
https://doi.org/10.1111/j.1468-0084.1979.mp41004003.x
https://doi.org/10.1111/j.1468-0084.1979.mp41004003.x
https://doi.org/10.1057/palgrave.jibs.8490372
https://doi.org/10.1057/palgrave.jibs.8490024
https://doi.org/10.1057/palgrave.jibs.8490024
https://doi.org/10.1111/jscm.12019
https://doi.org/10.1080/00207543.2017.1334976
https://doi.org/10.1080/00207543.2017.1334976
https://doi.org/10.1108/JGOSS-06-2017-0014
https://doi.org/10.1108/JGOSS-06-2017-0014
https://doi.org/10.1504/WRITR.2018.093550
https://doi.org/10.1504/WRITR.2018.093550
https://doi.org/10.31387/oscm0450300
https://doi.org/10.1007/s00170-007-1249-8
https://ec.europa.eu/eurostat/data/database
https://ec.europa.eu/eurostat/data/database
https://doi.org/10.1108/SD-11-2016-0150
https://doi.org/10.1108/IJPDLM-02-2015-0045
https://doi.org/10.1108/IJPDLM-02-2015-0045
https://doi.org/10.1504/WRITR.2019.103289
https://doi.org/10.1108/IJPDLM-06-2014-0131
https://doi.org/10.1108/IJPDLM-06-2014-0131
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.ijpe.2015.07.031
https://doi.org/10.1016/j.ijpe.2015.07.031
https://doi.org/10.1080/00207543.2020.1824083
https://doi.org/10.1080/00207543.2020.1824083
https://doi.org/10.1093/cjres/rsu019
https://doi.org/10.1093/cje/bey020
https://doi.org/10.1093/cje/bey020
https://doi.org/10.1108/JGOSS-02-2017-0004
https://doi.org/10.1007/s12063-017-0124-5
https://doi.org/10.1007/s12063-017-0124-5
https://doi.org/10.1108/SCM-07-2020-0350
https://doi.org/10.1108/SCM-07-2020-0350
https://doi.org/10.1109/EMR.2018.2886183
https://doi.org/10.1016/j.pursup.2020.100623
https://doi.org/10.1016/j.ecolecon.2024.108294
https://doi.org/10.1016/j.ecolecon.2024.108294

Evaluation of EU-27 countries as manufacturing location: strengths and weaknesses model 925

Free C, Hecimovic A (2021) Global supply chains after COVID-19:
the end of the road for neoliberal globalization? Acc Auditing
Account J 34:1. https://doi.org/10.1108/AAAJ-06-2020-4634

Grappi S, Romani S, Bagozzi RP (2020) The effects of reshoring deci-
sions on employees. Personnel Rev 49(6):1254-1268. https://doi
.org/10.1108/PR-12-2018-0482

Giinay EE, Kremer GEO, Park K (2019) Effect of supplier selection
regulations on New Product Design. Procedia Manuf 39:1337—
1345. https://doi.org/10.1016/j.promfg.2020.01.324

Harper S (2022) Paradoxical tensions impacting small-series produc-
tion implementation in high-cost contexts: insights from the EU
apparel industry. Int J Oper Prod Manage 42:8. https://doi.org/10
.1108/1JOPM-11-2021-0729

Hilletofth P, Sequeira M, Adlemo A (2019) Three novel fuzzy logic
concepts applied to reshoring decision-making. Expert Syst Appl
126:133-143. https://doi.org/10.1016/j.eswa.2019.02.018

Hilletofth P, Sequeira M, Tate W (2021) Fuzzy-logic-based support
tools for initial screening of manufacturing reshoring decisions.
Industrial Manage Data Syst 121(5):965-992. https://doi.org/10.
1108/IMDS-05-2020-0290

Hilmola O-P (2023) In the midst of the coronavirus and geopolitical
crises—Inventory Efficiency and challenges Faced in Finland. J
Risk Financial Manage 16(1):12. https://doi.org/10.3390/jrfm16
010012

Johansson M, Olhager J (2018) Manufacturing relocation through off-
shoring and backshoring: the case of Sweden. J] Manuf Technol
Manage 29(4):637—657. https://doi.org/10.1108/JMTM-01-201
7-0006

Johansson M, Olhager J, Heikkild J, Stentoft J (2019) Offshoring versus
backshoring: empirically derived bundles of relocation drivers,
and their relationship with benefits. J Purchasing Supply Manage
25(3):100509. https://doi.org/10.1016/j.pursup.2018.07.003

Joubioux C, Vanpoucke E (2016) Towards right-shoring: a framework
for off-and re-shoring decision making. Oper Manage Res 9(3—
4):117-132. https://doi.org/10.1007/s12063-016-0115-y

Lampon J, Gonzalez-Benito J (2020) Backshoring and improved key
manufacturing resources in firms’ home location. Int J Prod Res
58(20):6268-6282. https://doi.org/10.1080/00207543.2019.1676
479

Li H, Hilletofth P, Eriksson D, Tate W (2024) Understanding the man-
ufacturing reshoring decision-making content through the lens of
the eclectic paradigm: a systematic literature review. Eur Bus Rev
Vol ahead—of—print No ahead—of—print. https://doi.org/10.1108/E
BR-10-2023-0300

Lund H, Steen M (2020) Make at home or abroad? Manufacturing
reshoring through a GPN lens: a Norwegian case study. Geoforum
113:154-164. https://doi.org/10.1016/j.geoforum.2020.04.015

Mariotti S (2024) Win-lose globalization and the weaponization
of economic policies by nation-states. Crit Perspect Int Bus
20(5):638-659. https://doi.org/10.1108/cpoib-09-2023-0089

Millet I, Schoner B (2005) Incorporating negative values into the Ana-
lytic Hierarchy process. Comput Oper Res 32:3163-3317. https:/
/doi.org/10.1016/j.cor.2004.05.005

Mohiuddin M, Rashid M, Al Azad M, Su Z (2019) Back-shoring or re-
shoring: determinants of manufacturing offshoring from emerg-
ing to least developing countries (LDCs). Int J Logistics Res Appl
22(1):78-97. https://doi.org/10.1080/13675567.2018.1475554

Nujen BB, Halse LL, Damm R, Gammelseter H (2018) Managing
reversed (global) outsourcing—the role of knowledge, technology
and time. J Manuf Technol Manage 29(4):676—698. https://doi.or
g/10.1108/JMTM-02-2017-0023

Nujen B, Mwesiumo D, Solli-Sather H, Slyngstad A, Halse L (2019)
Backshoring readiness. J Global Oper Strategic Sourc 12(1):172—
195. https://doi.org/10.1108/JGOSS-05-2018-0020

OECD (2023) OECD — Data. OECD, Paris, France. Available at URL:
https://data.oecd.org/ Retrieved: 31.Jan.2023

Panova Y, Hilletofth P (2017) Feasibility of nearshoring European
manufacturing located in China to Russia. Oper Supply Chain
Manage 10(3):141-148. https://doi.org/10.31387/0scm0280186

Panova Y, Hilmola O-P (2018) Evaluation of manufacturing unit loca-
tion in Russia — European trade and logistics perspective. Int J
Bus Perform Supply Chain Modelling 10(1):67-89. https://doi.or
2/10.1504/1IJBPSCM.2018.093326

Panova Y, Tan A, Olli-Pekka H, Puvindran MH, Hongsheng X, Li W
(2019) Evaluation of e-commerce location and entry to China —
implications on shipping and trade. J Shipping Trade 4:6. https://
doi.org/10.1186/s41072-019-0045-6

Purvis L, Lahy A, Mason R, Wilson M (2021) Distributed manufactur-
ing as an oppor-tunity for service growth in logistics firms. Supply
Chain Manage 26:3. https://doi.org/10.1108/SCM-03-2019-0096

Rainnie A (2021) Contested terrains i4.0, 3D printing, deglobalisation
and new manufacturing clusters: the view from Australia. Eco-
nomic Labour Relations Rev 32(1):115-133. https://doi.org/10.1
177/1035304620981429

Razmjoo A, Ghazanfari A, Jahangiri M, Franklin E, Denai M, Mar-
zband M, Garcia A, D. and, Maheri A (2022) A Comprehensive
Study on the Expansion of Electric Vehicles in Europe. Appl Sci
12:221656. https://doi.org/10.3390/app122211656

Rodrigues Marcio, Sirovaof E, Mugurusi G (2022) A supplier selection
decision model using multi-criteria decision analysis in a small
manufacturing company. IFAC PapersOnLine 55(10):2773—
2778. https://doi.org/10.1016/j.ifac0l.2022.10.149

Sequeira M, Hilletofth P, Adlemo A (2021) AHP-based support tools
for initial screening of manufacturing reshoring decisions. J
Global Oper Strategic Sourc 14(3):502—527. https://doi.org/10.11
08/JGOSS-07-2020-0037

Sirilertsuwan P, Hjelmgren D, Ekwall D (2019) Exploring current
enablers and barriers for sustainable proximity manufacturing. J
Fashion Mark Management: Int J 23(4):551-571. https://doi.org/
10.1108/JFMM-09-2018-0114

Srai JS, Ané C (2016) Institutional and strategic operations perspec-
tives on manufacturing reshoring. Int J Prod Res 54(23):7193—
7211. https://doi.org/10.1080/00207543.2016.1193247

Stentoft J, Mikkelsen OS, Johnsen TE (2015) Going local: a trend
towards insourcing of production? Supply Chain Forum: Int J
16(1):2—13. https://doi.org/10.1080/16258312.2015.11517363

Stentoft J, Mikkelsen OS, Jensen JK (2016) Flexicurity and relocation
of manufacturing. Oper Manage Res 9(3—4):133—144. https://doi.
org/10.1007/s12063-016-0110-3

Stentoft J, Mikkelsen OS, Jensen JK, Rajkumar C (2018) Performance
outcomes of offshoring, backshoring and staying at home manu-
facturing. Int J Prod Econ 199:199-208. https://doi.org/10.1016/
j-1jpe.2018.03.009

Tate WL (2014) Offshoring and reshoring: US insights and research
challenges. J Purchasing Supply Manage 20(1):66—68. https://doi
.org/10.1016/j.pursup.2014.01.007

Theyel G, Hofmann K (2021) Manufacturing location decisions and
organizational agility. Multinational Bus Rev 29(2):166-188.
https://doi.org/10.1108/MBR-02-2020-0035

Uluskan M, Godfrey AB, Joines JA (2017) Impact of competitive
strategy and cost-focus on global supplier switching (reshore and
relocation) decisions. J Text Inst 108(8):1308-1318. https://doi.o
rg/10.1080/00405000.2016

United Nations (2023) Environmental indicators — land use. United
Nations, New York. https://unstats.un.org/unsd/environment/total
area.htm Retrieved: 31.Jan.2023

Vafaei N, Ribeiro RA, Camarinha-Matos LM (2020) Selecting nor-
malization techniques for the Analytical Hierarchy process. Tech-
nological Innovation for Life Improvement. DoCEIS. IFIP AICT,
vol 577. Springer, Cham, pp 43-52. https://doi.org/10.1007/978
-3-030-45124-0 4

@ Springer


https://doi.org/10.31387/oscm0280186
https://doi.org/10.1504/IJBPSCM.2018.093326
https://doi.org/10.1504/IJBPSCM.2018.093326
https://doi.org/10.1186/s41072-019-0045-6
https://doi.org/10.1186/s41072-019-0045-6
https://doi.org/10.1108/SCM-03-2019-0096
https://doi.org/10.1177/1035304620981429
https://doi.org/10.1177/1035304620981429
https://doi.org/10.3390/app122211656
https://doi.org/10.1016/j.ifacol.2022.10.149
https://doi.org/10.1108/JGOSS-07-2020-0037
https://doi.org/10.1108/JGOSS-07-2020-0037
https://doi.org/10.1108/JFMM-09-2018-0114
https://doi.org/10.1108/JFMM-09-2018-0114
https://doi.org/10.1080/00207543.2016.1193247
https://doi.org/10.1080/16258312.2015.11517363
https://doi.org/10.1007/s12063-016-0110-3
https://doi.org/10.1007/s12063-016-0110-3
https://doi.org/10.1016/j.ijpe.2018.03.009
https://doi.org/10.1016/j.ijpe.2018.03.009
https://doi.org/10.1016/j.pursup.2014.01.007
https://doi.org/10.1016/j.pursup.2014.01.007
https://doi.org/10.1108/MBR-02-2020-0035
https://doi.org/10.1080/00405000.2016
https://doi.org/10.1080/00405000.2016
https://unstats.un.org/unsd/environment/totalarea.htm
https://unstats.un.org/unsd/environment/totalarea.htm
https://doi.org/10.1007/978-3-030-45124-0_4
https://doi.org/10.1007/978-3-030-45124-0_4
https://doi.org/10.1108/AAAJ-06-2020-4634
https://doi.org/10.1108/PR-12-2018-0482
https://doi.org/10.1108/PR-12-2018-0482
https://doi.org/10.1016/j.promfg.2020.01.324
https://doi.org/10.1108/IJOPM-11-2021-0729
https://doi.org/10.1108/IJOPM-11-2021-0729
https://doi.org/10.1016/j.eswa.2019.02.018
https://doi.org/10.1108/IMDS-05-2020-0290
https://doi.org/10.1108/IMDS-05-2020-0290
https://doi.org/10.3390/jrfm16010012
https://doi.org/10.3390/jrfm16010012
https://doi.org/10.1108/JMTM-01-2017-0006
https://doi.org/10.1108/JMTM-01-2017-0006
https://doi.org/10.1016/j.pursup.2018.07.003
https://doi.org/10.1007/s12063-016-0115-y
https://doi.org/10.1080/00207543.2019.1676479
https://doi.org/10.1080/00207543.2019.1676479
https://doi.org/10.1108/EBR-10-2023-0300
https://doi.org/10.1108/EBR-10-2023-0300
https://doi.org/10.1016/j.geoforum.2020.04.015
https://doi.org/10.1108/cpoib-09-2023-0089
https://doi.org/10.1016/j.cor.2004.05.005
https://doi.org/10.1016/j.cor.2004.05.005
https://doi.org/10.1080/13675567.2018.1475554
https://doi.org/10.1108/JMTM-02-2017-0023
https://doi.org/10.1108/JMTM-02-2017-0023
https://doi.org/10.1108/JGOSS-05-2018-0020
https://data.oecd.org/

926

0.-P. Hilmola et al.

Wan L, Orzes G, Sartor M, Nassimbeni G (2019) Reshoring: does home
country matter? J Purchasing Supply Manage 25(4):100551.
https://doi.org/10.1016/j.pursup.2019.100551

Wiesmann B, Snoei JR, Hilletofth P, Eriksson D (2017) Drivers and
barriers to reshoring: a literature review on offshoring in reverse.
Eur Bus Rev 29(1):15-42. https://doi.org/10.1108/EBR-03-201
6-0050

World Bank (2023a) Databank: World Development Indicators.
World Bank, Washington. Available at URL: https://databank.w
orldbank.org/source/world-development-indicators ~ Retrieved:
31.Jan.2023

World Bank (2023b) WITS — World Integrated Trade Solution. World
Bank, Washington. Available at URL: https://wits.worldbank.org
/CountryProfile/en/Country/FIN/Year/2020/Summary Retrieved:
2.Feb.2023

Zhao L, Huchzermeier A (2017) Integrated operational and financial
hedging with capacity reshoring. Eur J Oper Res 260(2):557-570.
https://doi.org/10.1016/j.ejor.2016.12.036

@ Springer

Zighan SM, Dwaikat NY (2023) Exploring organisational agility in
SMEs. Int J Entrepreneurship Small Bus 49(4):561-576. https://d
oi.org/10.1504/1JESB.2023.132854

Zighan S, Al-Salhi N, Dwaikat NY (2023) Examining the role of sup-
ply chain integration in promoting supply chain resilience. Int J
Integr Supply Manage 16(3):229-251. https://doi.org/10.1504/1]
ISM.2023.132186

Zighan S, Dwaikat NY, Alkalha Z, Abualqumboz M (2024) Knowledge
management for supply chain resilience in pharmaceutical indus-
try: evidence from the Middle East region. Int J Logistics Manage
35(4):1142-1167. https://doi.org/10.1108/1JLM-05-2022-0215

Publisher’s note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.


https://doi.org/10.1504/IJESB.2023.132854
https://doi.org/10.1504/IJESB.2023.132854
https://doi.org/10.1504/IJISM.2023.132186
https://doi.org/10.1504/IJISM.2023.132186
https://doi.org/10.1108/IJLM-05-2022-0215
https://doi.org/10.1016/j.pursup.2019.100551
https://doi.org/10.1108/EBR-03-2016-0050
https://doi.org/10.1108/EBR-03-2016-0050
https://databank.worldbank.org/source/world-development-indicators
https://databank.worldbank.org/source/world-development-indicators
https://wits.worldbank.org/CountryProfile/en/Country/FIN/Year/2020/Summary
https://wits.worldbank.org/CountryProfile/en/Country/FIN/Year/2020/Summary
https://doi.org/10.1016/j.ejor.2016.12.036

	﻿Evaluation of EU-27 countries as manufacturing location: strengths and weaknesses model
	﻿Abstract
	﻿1﻿ ﻿Introduction
	﻿﻿2﻿ ﻿Literature review of reshoring
	﻿﻿3﻿ ﻿Used evaluation model and data
	﻿﻿4﻿ ﻿Evaluation model with strengths and weaknesses: results of EU-27 countries
	﻿﻿5﻿ ﻿Rank-based evaluation
	﻿6﻿ ﻿Concluding discussion
	﻿References


