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INTRODUCTION

For more than four decades, China has been playing a major role in global value
chains, with the “made in China” tag being ubiquitous across a variety of goods worldwide.
Thanks to lower labor costs and a strong business ecosystem, lower taxes and competitive
currency practices, China had gained the title of the “world’s factory” and emerged as a great
economic power next to the United States (Bajpai, 2022). This hegemony had significant
impacts on global trade as Chinese exports surged and invaded markets worldwide and
refueled the debate about globalization, and has resulted in what is referred to as the “China

trade shock”.

One of the main effects of the China shock was trade-induced job losses, particularly
on the manufacturing and labor-intensive sectors (Autor et al., 2021). Consequently, a major
trade war between the US and China started in 2018, in the form of multiple rounds of tariffs
imposed on the countries’ respective goods. Despite different phases of agreements to
alleviate this war, no significant agreements had been achieved regarding thorny issues
(BBC, 2020). The impact of the trade war has transcended the bilateral trade relations of the
two countries, leading to a restructuring of the value chains in Asia (Bekkers & Schroeter,
2020).

Adding to these tensions, the Zero Covid policy implemented by China following the
covid-19 outbreak had significantly impacted production. As a result, China started losing its
global supremacy as manufacturers were shifting to neighboring Asian markets. Numerous
newspapers such as the Financial Times, CNBC and Business Insider reported the reshoring
waves or expansions of companies. Some examples of multinational companies that shifted
their supply chains were Apple, Samsung, Sony, Siemens and Adidas, to name just a few
(Ho-him, 2023). Southeastern Asia and neighboring countries, including Vietnam, Thailand,
Malysia, Indonesia, India, Mexico and Poland have become more attractive to supply chains
and the targets of diversification strategies, namely the China-plus-one strategy (Zhu, 2023).
The newspapers have reported labor costs, risk management, and political tensions as the

motivations behind these shifts, all falling under supply chain risks (Ho-him, 2023).

The trade war and the covid-19 pandemic are not isolated phenomena, as previous
disruptions such as the terrorist attacks of 9/11 or the financial crisis of 2008 had drawn

attention to supply chain risks and ultimately fueled economic nationalism and doubts about
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globalization. Together with the technology revolution and the sustainability imperative,
these major challenges pushed for the need of greater supply chain resilience, reliability and
flexibility, rather than mere profitability (Zhan et al., 2020). Academicians had already
speculated about the resulting new trends in GVC, namely reshoring, diversification,
regionalism, and replication (Zhan et al., 2020). This raises a number of questions about the
supply chain location decisions, which have, most of the time, been driven by cost efficiency

and profitability.

Academic literature on supply chain locations has addressed the impact of non-cost
related factors, particularly political stability, geopolitical factors and environmental factors.
However, the scope of these studies, being individual countries and/or industries, does not
allow for drawing conclusions about the importance of such factors on supply chain
locations. The aim of our study is to propose a new categorization of supply chain location
factors and investigate their impact using panel data on global value chain participation
across countries, and through time in order to fill this gap. Our research questions are the

following:

RQ1: What is the impact of political and security-related factors on the attractiveness of

countries to the global value chain ? how do they affect a country’s participation in the GVC?

RQ2: How did the impact of political and security-related factors evolve through time? How

do they compare to cost-based factors, such as labor cost and logistics ?

The rest of the thesis will be structured as follows: in the first chapter, we will do a
comprehensive review of the literature, starting from the two unbundlings of production,
going through slowblization and supply chain disruptions, to supply chain location factors
and models. This will allow us to understand the geographical configuration of global value
chains and how firms decide where to locate their supply chains, and the evolution of the
factors shaping location decisions through time. Based on this review, we propose a new
categorization of supply chain location factors and develop our hypotheses. In the second
chapter, we present the operationalization of our variables and how we intend to analyze the
data using dynamic linear regression with fixed effects. Finally, in the third chapter, we

present and discuss the findings of our analysis, and suggest future research directions.



CHAPTER |
A REVIEW OF THE LITERATURE

1.1 GLOBAL VALUE CHAINS & LOCATION PROBLEMS
1.1.1 The Two Unbundlings of Production

Supply chain location problem can be traced back to the two unbundlings of
production, which, driven by cost reduction, have shaped the global value chain as we know
it today. In this section, we will dive into the theoretical background for the geographical
dispersion of production, and how facility location factors have changed depending on the

economic, technological and policy contexts.

Globalization in the early twentieth century was mostly driven by lower trade costs,
which has led to a separation of production and consumption on the global level, as we saw
an industrialization of the Global North against a deindustrialization of the Global South,
referred to as the first unbundling by Baldwin (2013). Competitive multinational corporations
based in the Global North maintained their production in their home regions, but sold their
products to consumers on a global level, seizing the lower costs of mass production,
transportation costs and tariff rates in the 1950s and 1960s, following the mantra “produce
local, sell global” (Baldwin, 2016).

Over the past century, the international trade’s unprecedented boom, as can be seen in
figure 1, was driven by reduced costs of transportation, technological development, and
liberalization of trade policies to name a few. Most importantly, the two main incentives for
countries to engage in trade were benefiting from comparative advantages and achieving
economies of scale. International trade leads to an increase in total world output as different
countries specialize in the production of the goods of which the relative price exceeds the
opportunity cost to produce other goods, according to the Ricardian model of comparative
advantage (Krugman, 2009). At the same time, economies of scale reduce the marginal
production costs for firms, and can be achieved through geographical agglomerations
(external economies of scale) which reduce the costs of resources and allow access to a larger

pool of skilled labor and knowledge spillovers.



Figure 1: Evolution of World Trade, 1950-2022 (volume index, 1950=100).
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In the late 1980s, with the emergence of information and communication
technologies, the manufacturing processes in the ‘North’ were fractionalized into finer stages
of production. These processes were then geographically dispersed in such a way that the
value added has shifted from high-technology and high-wage northern nations to low-
technology and low-wage nations in the Global South. However, the value added of the
different stages of the value chain was shifting away from the offshored stages across time, as
the ‘smile curve’ theory demonstrates (Baldwin, 2021). Baldwin (2012a) argued that the
value added of the offshored stages drops due to three mechanisms: the exploitation of
comparative advantage, the combination of high-tech with low-wages in the emerging
nations, and the market power of the offshoring firms. These mechanisms lead to overall

reduced costs, which determines the value added of the stages.



Figure 2: The Smile Curve: Stages of the Value Chain.
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These were the most influential historical developments that have shaped the
configuration of the value chains in the past decades. Centered around cost efficiency, these
dynamics have led multinational corporations (MNCs) to choose the most cost-effective
locations for their different operations. High value added operations such as research and
development can be located near the world’s leading research centers, while manufacturing
jobs, that require low- and medium-skilled workforce, can be relocated to low-wage

economies (Gereffi, Korzeniewicz, and Korzeniewicz 1994; Seabrooke and Wigan 2014).

According to the 2022 UNCTAD report, a leading source of insights on foreign direct

investment and multinational enterprises’ strategies, global FDI was highly concentrated in

developing Asia, with a share of 40% of total FDI inflows (UNCTAD, 2022).

Our account of the globalization of the value chain provided us with insights into the
reasons of the geographical dispersion of production from a big picture perspective.
However, we must also look into the individual firm’s perspective. Why and how do firms

decide to expand abroad?



1.1.2 Internationalization Models: Perspective of the Firm

Several theories tackled the topic of internationalization on a firm-level, such as the
transaction cost theory, the Uppsala model, the theory of FDI, the network theory, the
Eclectic Paradigm, among others. These theories address the reasons why firms
internationalize, the stages of internationalization as well as the location choice. In this
section, we focus on the IPUP models (International Product Life Cycle model and the
Uppsala Internationalization Process model) owing to their relevance to supply chain location

factors.

The theory of foreign direct investment seeks to explain globalization and the
internationalization of MNCs. It suggests that multinational corporations invest abroad based
on the nature of the advantages that they will harvest outside of their home country, which
accrue mainly from ownership of technology, skills and patents, location attributes such as
natural resources, low-cost labor and transportation, and the ability to internally leverage
capabilities (Hymer, 1976; Vernon, 1974; Kojima, 1978).

Other models of internationalization that capture the dynamism of the process are the
International Product Life Cycle model (IPLC) by Vernon (1966) and the Uppsala
Internationalization Process model (Johanson and Vahlne, 1977, 1990). The IPLC model
focuses on the individual firm’s perspective of the internationalization process in a context of
technological know-how, demand, scale economies and labor costs (Mernon, 1966), through
four stages related to the product life cycle: introduction, growth maturity and decline. In the
introduction stage, the company is focused on innovation in the home country, while
economies of scale can be supported by limited export to other countries. The growth stage is
characterized by increased exports and FDI establishing foreign manufacturing plants as the
demand for the product grows in similar developed countries. In the maturity stage, the
product is standardized and becomes a commodity. Manufacturing is relocated to newly
industrialized countries as in the second unbundling, to then be exported to developed
countries. In the final stage of decline, manufacturing and also demand, in some cases,

completely exits the country of origin (\Vernon, 1966).



Figure 3: Product Life Cycle, Entire Industry (sales volume in dollar index).
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On the other hand, the Uppsala model of the internationalization process introduces
the market context and argues that companies tend to follow a path of incremental learning
and knowledge accumulation when entering new markets. It is divided into three stages:
acquisition, integration and using knowledge about foreign markets. In the acquisition stage,
the company collects information about the foreign market while making low-risk
investments such as exporting its products or entering a joint venture with a local company.
In the integration stage, the company is more committed to the foreign market and establishes
a subsidiary or acquires a local company, which allows it to develop more in-depth
knowledge of the market and build relationships with local suppliers, customers and
stakeholders. Finally, the company uses the knowledge it has gained on the foreign market for
the development of new products and services and the expansion into foreign markets
(Johanson and Vahlne, 1977). The idea is that firms will tend to begin their
internationalization process by targeting geographically and culturally closer markets to gain
experience and knowledge, in order to expand to more distant markets (Johanson and Vahlne,
1990).



1.2 ECONOMIC NATIONALISM AND SUPPLY CHAIN DISRUPTIONS: SPATIAL
RESTRUCTURING OF GVC

1.2.1 Slowbalization and Production Technologies

In the past decades, globalization has been thriving under a liberal trading
environment, low tariffs, institutional support and lower costs of transportation and
communication. A stable environment or at least manageable risk is another major factor that
impacts globalization (Enderwick, 2020). Recently, there have been ongoing debates about
the possible deglobalization of the world. Particularly after the global financial crisis of 2008,
as politicians favored economic nationalism (Livesey, 2018). Data shows that, despite the
recovery of trade in absolute terms, trade as a percentage of GDP has fallen starting from
2008. This measure being a proxy to economic disintegration, shows that the world had
entered a period referred to as “Slowbalization” after 2008 (Irwin, 2020). The graph below
displays the trade openness index, which is calculated by the sum of world imports and
exports divided by world GDP, from 1870 to 2017.

Figure 4: Trade Openness Index, 1870-2017
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Source: Irwin (2020) from Our World in Data.

While in the post-pandemic period, FDI as a share of GDP had already recovered and
exceeded pre-pandemic levels, it still remains lower than the pre-financial crisis era. This

shows that the world is not enduring a deglobalization but perhaps a slower globalization.

10



Figure 5: World Trade as a % of GDP.

Source: World Bank Open Data (2023).

In the period after the global financial crisis, two major trends have shaped the nature
of globalization: greater state involvement and more emphasis on supply chain resilience
(Enderwick, 2020). The growing criticisms towards international institutions and
international economic policy has shown the weakness of trust in the international economic
system and led to growing public discourse against economic internationalism (Hopkin,
2020). As globalization related topics became political, Donald Trump leveraged the China
Shock to gain votes in his presidential campaign in 2016. Trade and investment agreements
have also become more politicized and subjected to public debate, as in the US-EU
Transatlantic Trade and Investment Partnership or the Trans-Pacific Partnership (Ddr,
Eckhardt, and Poletti 2020).

On the other hand, concerns about hyperconnected economic system designed solely
on cost efficiency have emerged. The extremely fragmented and hyperconnected production
system constituting the global value chain has proven to be fragile to disruptions along the
chain, leading to system-wide effects (Enderwick, 2020). During the COVID-19 pandemic,
countries already attempted to nationalize the production of critical goods to avoid the supply
chain risks and delays and ensure self-sufficiency. After the pandemic, several firms
reconsidered their supply chain locations and decided to either relocate, which is costly, or
pursue a strategy of diversification described as a China-plus-one strategy (Enderwick, 2011).
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Several firms had already shifted their focus to Thailand, Indonesia, Vietnam and Philippines
in 2020 for the automotive, machinery and semiconductor industries (Enderwick, 2020). In
2022, several firms continue to onshore/reshore activities that used to be located in Asia.
Intel, for instance, plans to invest more than a hundred million dollars to increase

manufacturing capacity in the US (Cripps, 2022).

Other factors driving reshoring or onshoring movements include technological
development. Faced with rising labor costs abroad, several industries have resorted to
reshoring and leveraging technologies that have the potential to restructure supply lines
(Enderwick, 2020). The previously outsourced manufacturing industries can potentially be
replaced by cost-effective emerging technologies at home (Cripps, 2022). The increase of
automation and new production technologies could potentially shorten the global value chain
(Livesey, 2018). This phenomenon has a considerable potential impact on the weight of labor

costs in location decisions and the structure of the global value chain.
1.2.2 Supply Chain Disruptions

The financial crisis of 2008, the events of 9/11, the 2011 Tohoku Earthquake and
tsunami, the COVID-19 pandemic, the US trade war on China, and the war in Ukraine are all
major disruptions that hit the global value chain and significantly impacted it. According to a
McKinsey analysis, supply chains experience major disruptions once every four years on

average, due to environmental, political or health factors (Lund et al., 2020).

Despite the frequent occurrence of such events, supply chains still suffer from
“structural breaks” such as the recent pandemic due to lack of preparedness (Rumelt, 2009).
These events are considered as low-probability, high-impact events (Simchi-Levi et al, 2014).
The reason behind this lack of preparedness can be traced to higher priority given to more
pressing business issues (Helferich and Cook, 2002). Moreover, the growing complexity of
supply chains due to hyper fragmentation has led to a strong inward focus, leading to the

omission of external threats (Enderwick, 2020).

In fact, supply chains involving greater geographical distance and those that rely
heavily on outsourcing and a large number of partners are more vulnerable to disruption. The
current trend of shorter product life cycle also increases the risks (Sarathy, 2006). Thus the
importance of considering security factors and the resilience of supply chains in addition to

their cost-effectiveness.
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1.2.3 Supply Chain Risks

Aside from major disruptions, supply chain components are constantly exposed to
different types of risk. Container security, for instance, is a critical matter for supply chains,
as over 90% of world trade occurs via marine shipping in non-bulk cargo. They can be a
major source of security concern as they have been used historically for illegal transportation

of immigrants, drugs and weapons (Sarathy, 2006).

Threats to supply chains can be related to natural disasters such as earthquakes,
hurricanes, floods and climate change consequences, as they can be operational or routine
risks such as material shortage, in addition to the low-probability high-impact events such as
terrorism, political instability, or health crises such as epidemics. In order to tackle these,
companies must assess risks along their entire supply chain, considering the different
elements and geographical locations, and identifying potential vulnerabilities (Sarathy, 2006).
Sheffi and Rice (2005) have developed a vulnerability map with the likelihood and impact of

threats on a company.

Figure 6: Vulnerability Map for Companies
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These risks have a significant impact on the supply chain, such as increased costs,
disruption of delivery and flow of product and service, traffic and port congestion, longer
cycle times..etc (Lee and Whang, 2005). They impact firm performance as long as two years

after the disruption, and they also translate into higher insurance premiums (Sarathy, 2006).
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Figure 7: Impact of Disruptions on Company Performance
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1.3 SUPPLY CHAIN RISK MANAGEMENT
1.3.1 Challenges of Risk Management

The topic of supply chain risk management (SCRM) has been fairly investigated in
the literature, covering risk mitigation in the case of natural disasters (Elluru et al., 2017, de
Sa et al.,, 2019), terrorism (Knemeyer et al., 2009), and financial crises (Blome and
Schoenherr, 2011) among others. However, the literature on risk mitigation related to
geopolitical events is scarce (Roscoe et al., 2020).

Risk mitigation can take several forms and can be applied at different levels of the
firm. Supply chain risk management strategies can be classified into passive, reactive and
proactive strategies. Passive SCRM strategies (Grotsch et al., 2013). The passive strategies
consist of responding to risks as they occur. They rely on ad-hoc solutions when disruptions
arise. While reactive SCRM strategies involve a more systematic response to supply chain
risks. They consist of establishing protocols (at the tactical and operational levels) and
processes to address risks when they arise. Finally, proactive strategies, formulated at the
strategic level, require forward-thinking and following a preventive approach to supply chain

risks (Grotsch et al., 2013). Examples of proactive approaches is multi- or dual-sourcing, i.e.,
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diversification of suppliers (Craighead, 2007) and risk sharing with partners (Tang and
Tomlin, 2008). A proactive strategy can even involve relocating supply chain facilities from

high risk locations (Knemeyer et al., 2009).

Some of the challenges of implementing effective supply chain risk management
strategies include the difficulty to collaborate across the chain, as risk sharing and cost
sharing is not easily attainable when a large number of players are involved. Another major
challenge is the security-cost tradeoff. Since the biggest supply chain disruptions fall under
the low-likelihood high-impact events, it can be difficult for companies to estimate the
likelihood and the consequences of security-based disruptions. Indeed, without quantifying
the costs that could be incurred by the company in the absence of supply chain risk

management, it is difficult to measure the benefits of the latter and analyze the tradeoff

(Sarathy, 2006).

Table 1: Costs and Benefits of Security-related Supply Chain Enhancements.

Supply Chain Efficiency

Effect on: Supply Chain Effectiveness
Costs/ - Cost of security related technology - Increased security-related cycle time
negative  investments—which may deter approval of stretching out delivery
impacts necessary investments - Supply chain partner choices constrained
- Time to implement security processes by security profile and capabilities
- Additional personnel cost of security-related - Difficulties in integrating enhanced
hiring supply chain information with existing
- Multiple standards across partners and manufacturing and marketing databases
countries, as solutions still under development - Security-related costs passed on to users
and field evaluation, leading to duplication and in the form of incremental user fees
communication difficulties - Cost and complexity of compliance with
- Higher costs of deliberate redundancy, government-mandated security measures
emergency inventory, reserve capacity and regulations
- Under-investment in security due to
difficulty of quantifying their long-term
benefits
Benefits/ - Enhances security - Enhanced customer service, due to
positive - Reduced pipeline and buffer stock inventories greater supply chain visibility
impacts due to better information - Reduced delays caused by security

- Better shipment tracking
- Reduced pilferage
- Reduced out-of-stock states

concerns - ‘‘green lane”’

- Supply chain redesign aided by wider
availability of accurate and timely metrics
- Supply chain redesign leading to robust
and resilient supply chains

- Improved linkage of market demand with
manufacturing schedules and quantities

Source: Sarathy (2006).

Supply chain risk management aims at avoiding or reducing the costs of potential

disruptions. Other benefits of supply chain risk management and security measures include

overall lower costs thanks to increased transparency and stronger customer and supplier
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relationships (Sheffi and Rice 2005). On the other hand, costs can be very high. Supply chain
security systems such as container security, for instance, would require installation,
monitoring and maintenance costs (Sarathy, 2006). Moreover, certain security measures
might become imposed by the government as mandatory measures, such as the container
sealing (Sarathy, 2006). The table above from (Sarathy, 2006) summarizes the costs and
benefits of security-related supply chain enhancements, as well as the impact on supply chain

effectiveness.
1.3.2 Flexible and Resilient Supply Chains

As explained above, the most significant supply chain disruptions stem from low-
probability and high-impact events. In order to ensure resilience, supply chains must be able
to navigate this uncertainty and be prepared for disruptions at any moment. It was found that
flexible organizations respond more successfully to unexpected disruptions (Fredericks,
2005; and Swafford et al., 2006). Companies can build flexibility intro their supply chains
through different tools, such as redundancy, diversification, collaborative relationships, and

contingency planning among others.

During disruptions, supply chains face sourcing problems such as difficulties to access
raw material. In order to avoid interruptions of the firm and supply chain’s operations, they
must build ‘slack’ to build flexibility and cope with unexpected changes (Christopher et al.,
2004). Slack or redundancy refers to the excess production or storage capacity that can be
utilized in emergencies. Christopher et al. (2004) suggest strategically selecting the slack

along the supply chain rather than excessive buffering at every stage, which can be costly.
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Figure 8: Building a Resilient Supply Chain.
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Another way to cope with supply glitches is to follow a multiple-sourcing strategy and
have backup suppliers in different geographies. However, with greater diversity comes
greater complexity due to the larger number of nodes in the network and the difficulty of
coordination with partners (Craighead et al., 2007). This complexity may, in turn, be

mitigated through closer supply chain integration (Narasimhan and Kim, 2002).

While Hendricks et al. (2009) found that geographical diversification has a positive
impact on firm performance and that it can be a useful strategy to mitigate the impact of
localized risks, Lin et al. (2021) found that it does not enhance coping with disruptions. This
might be due to the different contexts of the studies, 1987-1998 and the covid-19 pandemic
respectively, in which the supply chain coordination skills have been developed (Lin et al.,
2021).

Finally, as explained in a previous section, proactive approaches are the most effective
to cope with disruptions. Contingency plans can be used to identify risks and develop
blueprint for responding to risks (La Londe, 2005). Skipper et al. (2009) found out that
resource alignment and the use of IT tools were key factors to effective contingency planning.
The study also found out that external collaboration is a highly important for the contingency

planning process.
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1.4 SUPPLY CHAIN LOCATION DECISIONS
1.4.1 Supply Chain Location problems: A Strategic, Tactical or Operational Issue?

The location of the supply chain components has a significant impact on costs related
to production and distribution, lead time and time to market, and the risk level of the supply
chain. Overall, the choice of the location can impact the firm’s competitive advantage and

performance.

A firm that intends to internationalize its operations and participate in the global value
chain must decide the location of its facilities, including manufacturing plants, warehouses
and distribution centers. Determining the optimal configuration of these locations in relation
to each other is referred to as the supply chain network design, and it aims at minimizing
costs, improving service levels and achieving the strategic objectives of the company.
Simchi-Levi et al. (2000) introduce three levels of the firm’s activities. The strategic level has
a long-lasting effect on the firm, it is concerned with decisions related to product design,
make or outsource, supplier selection, strategic partnering and the number, location and
capacity of warehouses, manufacturing plants and the logistics network. This establishes that
location decisions and models as well as logistics network decisions are part of the strategic
planning process and have an impact on the long term competitiveness of a firm. Moreover,
the establishment of new facilities or the relocation of existing ones usually demands large
amounts of capital, making them long-term investments (Melo et al., 2007).
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Figure 9: The Logistics Network.
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Nevertheless, location decisions also have a strong influence on the tactical and
operational level, particularly issues related to production and distribution planning,
inventory and transportation planning among others (Melo et al., 2007; Farahani, 2015).
Therefore, despite location decisions being made on the strategic level only, they must also
take into account the tactical and operational considerations in order to reach optimal results.
This implies that location problems are complex and involve different levels of decision-
making. Historically, strategic, tactical and operational decisions have been made in a
hierarchal order (Fahimnia et al., 2013). However, this could lead to lack of alignment and
conflicting decisions, thus the need for integrated multi-level decision making (Fahimnia et
al. 2013).

To sum up, facility location decisions might be taken almost exclusively on the
strategic level, but they impact nonetheless all layers of a firm’s operations, thus the need to

take for multi-level decision making.
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1.4.2 Location Decision Models

In order to navigate the complex location decision making processes, several location
models have been developed, not only for firms’ expansion plants but also for locating relief
centers in humanitarian operations (Farahani et al. 2015).

Strategic facility location models can have different applications such as hub facility
location and hierarchal facility location, and can follow different solution approaches. More
recently, joint location-inventory problems (LIP) have been developed by integrating facility
location decisions with operational inventory management decisions (Farahani et al. 2015).
They can be classified as the basic LIP, dynamic location inventory problem (DLIP),
inventory transportation problem (ITP) and location inventory routing problem (LIRP). The
purpose of these models is to minimize inventory holding, transportation costs and
distribution centers establishment costs. Specifically, the objective function cost components
of an LIP model are: locating costs, facility operating costs, inventory holding costs, ordering
costs, safety stock costs, backordering cost, shortage cost, shipment cost, and transportation
cost (Farahani et al. 2015).

While these models are purely focused on cost functions, they omit factors such as
sustainability, reliability, risk and service level (Farahani et al. 2015). Indeed, the
predominantly used location decision frameworks focus on cost-based variables through

quantitative analyses (MacCormack et al., 1994), while neglecting qualitative factors.

To account for other factors not directly related to costs, we must look into the
dichotomy of quantitative versus qualitative factors, which is a common distinction in the
literature on location problems and location decision frameworks. Qualitative factors refer to
various aspects such as proximity to customers, business climate, legislation, tax incentives,
skilled workforce, infrastructure, government regulations (Bhatnagar, 2005; MacCormack et
al., 1994).

Schmenner’s (1982) was one of the first studies to empirically tested the impact of
qualitative variables on plant location decisions. Labor market, market proximity, and low
labor rates and quality of life were among the most important criteria considered by
managers. He highlighted the importance of other variables such as stability of government
policies, stating that a location strategy focused on financial assessment only would lead to

poor results.
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In order to integrate qualitative variables in location models, multicriteria decision-
making (MCDM) can be used. It is a family of decision frameworks considering multiple
factors to find the best solution that satisfies all the criteria. Specialized MCDM models are
developed to deal with location selection problems, such as the Technique for Order of
Preference by Similar to Ideal Solution (TOPSIS), Elimination and Choice Expressing
Reality (ELECTRE TRI) (Bairagi, 2022). Other models include Analytical Hierarchy Process
(AHP), Analytical Network Process (ANP), Multicriteria Optimization and Compromise
Solution (VIKOR) (Kieu et al., 2021). Moreover, a weighted checklist approach, a simple and
intuitive solution, rates factors on a weighted scale (the weights are decided by the decision-
maker) to compose an aggregate final score, the location with the highest score is selected
(Bhatnagar, 2005). The MCDM models have been used in conjunction with other tools such
as the Geographic Information System (GIS) approach to select facility locations (Kabak and
Keskin, 2018). MCDM was also integrated with group heterogeneity to select the optimal
warehouse location by Dey et al. (2017).

A more recent approach is combining fuzzy theory with MCDM maodels for decision
making in uncertain environments such as the hybrid MCDM model based on Spherical
Fuzzy Analytic Hierarchy Process (SF-AHP) and Combined Compromise Solution (CoCoSo)
proposed by Kieu et al. (2021). Fuzzy theory was also combined with MCDM to solve
warehouse location in the context of leagile (lean and agile) supply chain, using what is
called a Fuzzy Multi Criteria Analysis (FMCA) (Bairagi, 2022). Fuzzy theory attempts to
solve the issue with qualitative variables by converting them into numerical (objective
values) (Chiou et al. 2005).

1.4.3 Supply Chain Location Factors

Other than the quantitative vs. qualitative categorization, some papers divided the
factors based on their impacts on the firm’s operations, functional areas, importance of the
factors, and others. In this section, we discuss the existing frameworks of location factors as
well as the findings regarding the importance of qualitative factors in determining facility

locations.

Schmenner’s (1982) was one of the first studies to empirically tested the impact of
qualitative variables on plant location decisions. Labor market, market proximity, and low

labor rates and quality of life were among the most important criteria considered by
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managers. He highlighted the importance of other variables such as stability of government
policies, stating that a location strategy focused on financial assessment only would lead to

poor results.

Brush et al. (1999) evaluated plant location criteria from a manufacturing strategy
perspective, and grouped them in three categories: proximity to other network nodes, access
to factors of production, and national and regional characteristics. The first category is more
closely related to supply chain network design, and therefore it is not the core of our research,
while the other two are relevant to us. Access to factors of production include access to
capital, raw materials, low labor cost...etc. national and regional characteristics are focused
on government policies, societal characteristics and regulations (see table below). Brush’s
(1999) study sample includes plants abroad as well as those located in the home country. His
findings show that language, culture, politics, government subsidies, and exchange rate risk
were ranked relatively low as determinants of plant location. However, the results also show
that it grows over time. The impact of access to low cost labor, skilled labor, capital, and local
technology have also grown over time.

Table 2: Groups, Factors, and Determinants of Plant Location.

Variable Group Factors Determinant of Location
Network nodes Proximity of downstream nodes Proximity to important markets
(ProxDown) Proximity to key customers
Proximity of upstream nodes Proximity to key suppliers
(ProxUp) Proximity to other facilities
Access to factors of Access to raw materials and energy Access to raw materials
production (RMatEnerg) Access to energy
Access to capital and local Access to capital
technology (CapTech) Access to local technology
Access to skilled labor (SkilLab) Access to skilled labor
Access to low cost labor (LCLab) Access to low cost labor
National and regional Government policies (GovPol) Access to protected markets tax conditions
characteristics Regional trade barriers

Government subsidies
Exchange rate risk

Societal characteristics (SocChar) Language, culture, politics
Advanced infrastructure
Regulation (Reg) Labor practices and regulation

Environmental regulation

Source: Brush et al. (1999).
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Yoon et al. (2007) conceptualized a hierarchy of criteria to evaluate a plant site based
on their impact on the firm operations. Economic impacts include less costs, while public

acceptance leads to better community relations for instance.

Figure 10: A hierarchy of Criteria for Evaluating Plant Sites.
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Chen et al. (2014) reviewed literature on sustainability and facility location from 1990
to 2011 and found out that governance and political stability can fall under the social
dimension of sustainability. Bhatnagar et al. (2005) surveyed companies from different
locations and industries about their perceived importance of location factors. 55% of
respondents had stated that the stability of the government is extremely important, 78% stated
that administrative transparency is important, and 68% reported that government support is

important.

As early as 1998, Khurana et al. (1998) had also critically assessed the IPUP models
(IPLC and the Uppsala models explained in section | subsection 1), stating that governments
were considered as neutral or as ‘externalities’ in the model, while new models today

consider them to be active participants in defining which, how and where products are made

23



and solved. We will detail the growing role of governments in the upcoming sections,

outlining how they are contributing to the ‘reshaping’ of global value chains.
1.5 RESEARCH GAP

To better understand the importance of non-cost based location factors for supply
chain locations, we have compiled a table summarizing the relevant literature. Using the title,
keywords, abstract search function on Scopus (platform by Elsevier), we found 37 pieces of
literature pertaining to the subjects of business management, economics, engineering and
decision science. We have used keywords such as: “supply”, “chain”, “location”, “factors”, or
“global, “value”, “chain” in combination with “security”, “reliability”, “resilience”,

“government”, “politics”, “democracy”. It is noteworthy that combinations containing the

keyword “democracy” yielded O results.

The articles publishing date ranges from 1989 to 2023. We were not able to find any
concretely relevant articles in previous years to 1989, but we acknowledge the limitations of
the research technique. Looking at the distribution of the articles through the years, we
observe an increase of the number of articles per year through time. From one article in each
of the years 1989, 1999, 2005, 2008, ...etc., to 3 articles in 2020 and 11 articles in the year
2023. Such evolution shows the growing interest in security-based location factors and in the

resilience of supply chains.
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Table 3: List of Articles about Supply Chain Location Factors

Authors Article title

Year Source title

Schmidt C.,
Finsterwalder F.,
Griesbaum R., Sehrt

Determination of factory locations
for distributed additive

manufacturing, considering

2023 CIRP Journal of
Manufacturing Science

and Technology

J.T. pollution, resilience and costs
Saussay A., Zugravu- International production chains 2023 Resource and Energy
Soilita N. and the pollution offshoring Economics

hypothesis: An empirical

investigation

Mittal R., Obaid A. Sustainable Warehouse Location
Selection in Humanitarian Supply
Chain: Multi-Criteria Decision-

Making Approach

2023 International Journal of
Mathematical,
Engineering and

Management Sciences

Asgharizadeh E.,

Daneshvar A.,

Modeling the supply chain
network in the fast-moving

Homayounfar M., consumer goods industry during

2023 Operational Research

Salahi F., Amini COVID-19 pandemic
Khouzani M.
Tondolo R.R.P., Information Transparency, 2023 Revista de Administracao
Santos J.B., Tondolo Location, and Stakeholder Contemporanea
V.A.G,, Paiva E. Pressure on the Socially

Responsible Partner Selection

[Transparéncia da Informagéo,

Localizacao e Pressdo dos

Stakeholders na Selecéo de

Parceiros Socialmente

Responsaveis]
Hong J.-D. Design of humanitarian supply 2023 Journal of Humanitarian

chain system by applying
the general two-stage network
DEA model

Logistics and Supply

Chain Management
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Lotfi A., Shakouri
M., Abazari S.R.,
Aghsami A., Rabbani
M.

A multi-objective optimization
for a closed-loop sustainable
pharmaceutical supply chain

network design: a case study

2023

Journal of Advances in

Management Research

Gao H., Ren M., Shih Co-evolutions in global 2023 International Business
T.-Y. decoupling: Learning from the Review

global semiconductor industry
Charoenwong B., Trade and Foreign Economic 2023 Manufacturing and

Han M., Wu J. Policy Uncertainty in Supply Service Operations
Chain Networks: Who Comes Management
Home?

Deniz N. Social and Environmental 2023 Smart and Sustainable

Dimensions

Operations and Supply
Chain Management in

Industry 4.0
Scholten K., van Contextualizing resilience to 2023 Supply Chain
Donk D.P., Power D., critical infrastructure maintenance Management
Braeuer S. supply networks
Basu P., Ray P. China-plus-one: expanding global 2022 Journal of Business

value chains

Strategy

Saldanha-da-Gama F.

Facility Location in Logistics and
Transportation: An enduring

relationship

2022

Transportation Research
Part E: Logistics and

Transportation Review

Habib M.S., Omair
M., Ramzan M.B.,
Chaudhary T.N.,
Faroog M., Sarkar B.

A robust possibilistic flexible
programming approach toward a
resilient and cost-efficient

biodiesel supply chain network

2022

Journal of Cleaner

Production

Ge H., Goetz S.J.,
Cleary R., Yi J,,

Gbémez M.I.

Facility locations in the fresh
produce supply chain: An
integration of optimization and

empirical methods

2022

International Journal of

Production Economics
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Cao Y., Zhu X., Yan
H.

Data-driven Wasserstein
distributionally robust mitigation
and recovery against random

supply chain disruption

2022

Transportation Research
Part E: Logistics and

Transportation Review

Mohebban-Azad E., A reliable location-inventory- 2022 Journal of Modelling in
Abtahi A.-R., routing three-echelon supply chain Management
Yousefi-Zenouz R.  network under disruption risks

Bait S., Marino A risk-based hybrid multi-criteria 2022 Journal of Cleaner

Lauria S., Schiraldi
M.M.

approach to support managers in
the industrial location selection in
developing countries: A case study

of textile sector in Africa

Production

Copping A., Kuchai
N., Hattam L.,
Paszkiewicz N.,
Albadra D., Shepherd
P., Sahin Burat E.,
Coley D.

Understanding material and
supplier networks in the
construction of disaster-relief
shelters: the feasibility of using
social network analysis as a

decision-making tool

2022

Journal of Humanitarian
Logistics and Supply
Chain Management

Ekhart G., Breese R.  The influence of government upon 2022 European Management
multinational company Review
manufacturing location decisions

Gadalla M., Azab A. Decision support for locating 2022 Proceedings of ASME
manufacturing plants in emerging 2022 17th International
economies using a reliability Manufacturing Science
approach and Engineering

Conference, MSEC 2022

Nazemi N., Parragh  Resilient Supply Chain Network 2022 Springer Series in Supply

S.N. Design: An Overview of Chain Management
Optimization Models

Gereffi G., Lim H.-  Trade policies, firm strategies, and 2021 Journal of International

C., Leel.

adaptive reconfigurations of

global value chains

Business Policy
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Johnson J.E., Haug P.

Modifications to global supply
chain management strategies
resulting from recent trade

disruptions: an exploratory study

2021

Journal of Global
Operations and Strategic
Sourcing

Childerhouse P., Al
Aggad M., Zhou Q.,
Bezuidenhout C.

Network resilience modelling: a
New Zealand forestry supply
chain case

2020

International Journal of

Logistics Management

Ratnayake S.N.,
Starita S.

Reliable Supply Chain Network
Design and Fortification. A Case
Study on Luxury Fashion Retail in
Thailand

2020

2020 IEEE 7th
International Conference
on Industrial Engineering
and Applications, ICIEA
2020

Sundarakani B.,
Pereira V., Ishizaka
A.

Robust facility location decisions
for resilient sustainable supply
chain performance in the face of

disruptions

2020

International Journal of

Logistics Management

Liao K., Bayazit O.,
Wang F.

Building a natural disaster risk
index for supply chain operations

2018

Global Business
Expansion: Concepts,

Methodologies, Tools,

and Appl.

Costa Y., Duarte A., A decisional simulation- 2017 Journal of Cleaner
Sarache W. optimization framework for Production

sustainable facility location of a

biodiesel plant in Colombia
De Coster J. Tanzania: Opportunities for the 2016 Textile Outlook

textile and clothing industry International
Héntsch M., Transparency of risk for global 2016 International Journal of

Huchzermeier A.

and complex network decisions in

the automotive industry

Production Economics
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He X. Study on emergency supply chain 2012 Proceeding of 2012
system planning under uncertainty International Conference
on Information
Management, Innovation
Management and

Industrial Engineering,

ICIHII 2012

Deane J.K., Mitigating environmental and 2009 International Journal of
Craighead C.W., density risk in global sourcing Physical Distribution and
Ragsdale C.T. Logistics Management
Chan F.T.S., Kumar  Global supplier selection: A 2008 International Journal of
N., Tiwari M.K., Lau fuzzy-AHP approach Production Research
H.C.W., Choy K.L.
Bhatnagar R., Sohal ~ Supply chain competitiveness: 2005 Technovation
AS. Measuring the impact of location

factors, uncertainty and

manufacturing practices
Min H., The relocation of a hybrid 1999 Omega
Melachrinoudis E. manufacturing/distribution facility

from supply chain perspectives: A

case study
Rabino S. High-technology firms and factors 1989 Journal of Business

influencing transfer of R&D Research

facilities

Source: author’s own elaboration

The analysis of the abstracts showed that the papers evaluated the impact of political
stability (Rabino, 1989; Bhatnagar et al., 2005; Costa et al., 2017), government legislation
(Min and Melachrinoudis, 1999), political-economic situation (Chan et al., 2008),
geopolitical factors, including foreign trade policy (Min and Melachrinoudis, 1999; Gereffi
G. Et al,, 2021 ; Johnson and Haug, 2021; Ekhart and Breese, 2022; Charoenwong et al,
2023, Gao H. et al.; 2023).
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The pie chart below shows the distribution of the articles based on location factors,
with the number of articles covering each factors. These categories are not mutually

exclusive, therefore, some articles covered more than one factor category.

Figure 11: Literature Review on Supply Chain Location Factors by Category

m Social Factors = Environmental Factors = Uncertainty Factors

Risk Factors = Geopolitical & Political Factors

Source: author’s own elaboration

While these studies have researched the impact of political and security related
factors, the scope was limited to either specific countries, regions, industries or companies.
Moreover, as outlined in the literature review, the categorization of supply chain location
factors is not yet standardized in the SCM field. This is relevant since the categorization of
factors can have a significant impact on their study. In some cases, “government factors” is
used to refer to factors related to taxes, exchange rate risk and other cost-based variables,
while qualitative factors can refer to infrastructure and skilled labor. We believe that, despite
the advances in researching the impacts of political factors on supply chains, the external
validity of the existing studies is not sufficient to draw general conclusions. Moreover, the
evolution of the impact of these factors through time is yet to be analyzed, particularly after
the recent waves of reshoring.

30



1.6 THEORY AND HYPOTHESES
1.6.1 Proposed Categorization of Supply Chain Location Factors

Our review of the literature in the previous sections shows that supply chain location
factors have been categorized in different ways, and a standardized framework is yet to be
developed. In this paper, we will introduce a new categorization based on a dichotomy of
cost-based and security-based factors, which yields in mutually exclusive and collectively

exhaustive (MECE) categories:

- Cost-based factors: generally focused on reducing the costs associated with the plant
or the expansion process (Bhatnagar et al.,2003) and eventually also profits, given the
location does not impact output and sales (Blair and Premus,1987). It includes factors
such as labor cost, tax rates, cost of capital, government incentives, exchange rates,
energy prices, and other economy-related factors. We also include other factors that
are indirectly related to costs, such as infrastructure, logistics, and technological
development, which have been categorized previously as “government” factors or in
separate categories. For our analysis, we omit other factors such as proximity to
market, accessibility of raw materials and competitive landscape since we are working
on all industries together, which would make an average measure hardly insightful,
and also for simplification purposes. However, they will be part of our
conceptualization to ensure the completeness of the framework.

- Security-based factors: these factors are related to the safety and resilience of the
supply chain components (goods, people and information). They include political
stability, conflicts, crime rates, natural disasters...etc. In our research, we include

additional political factors such as good governance, democracy and freedom.

It is difficult to separate operational and security-based disruptions for supply chains in
certain cases due to strong interdependences. Nevertheless, we distinguish uncertainties and
risks related to market dynamics such as demand and product life cycle as cost-related, from
security-related risks and disruptions such as supply glitches due to geopolitical/ political

factors or natural disasters.
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a. Cost-based Factors
Our cost-based factors will cover the following aspects:

- Infrastructure: The quality and availability of infrastructure, such as transportation
networks, ports, and utilities, significantly impact the efficiency and effectiveness of
supply chain operations. Good infrastructure facilitates smooth movement of goods,
reduces transportation costs, and ensures timely delivery, making it an important
factor for locating supply chain activities.

- Logistics: this sub-category is more focused on the qualitative aspect of
infrastructure, i.e., performance. It is strictly related and dependent on infrastructure,
as well-developed infrastructure can improve the efficiency of logistics, but they are
not necessarily equivalent. Reliable and cost-effective logistics services helps
minimize lead times, reduce inventory costs, and enhance overall supply chain
performance.

- Labor cost: has a direct impact on the overall cost structure and competitiveness of a
supply chain, and it creates a comparative advantage for countries with lower costs. It
has historically been an important motivation for outsourcing and offshoring
strategies to leverage cost differentials. China has been a hub for supply chains mainly
due to lower labor costs, however, it has been rising in recent years (Li et al., 2022).
This change coincided with waves of reshoring and the emergence of diversification
strategies such as China-plus-one, as well as the US-China trade war. Therefore, the
impact of labor cost and its evolution through the years must be investigated, to
capture any potential shift.

- Cost of capital: relocating a plant or facility abroad requires significant financing,
especially in terms of sunk costs. Access to financing and the cost of borrowing are
very important, as favorable conditions can incentivize companies to choose a
location over another.

- Policy-related and regulatory environment: favorable policies and regulations such
as investment incentives, government subsidies, trade agreements, and business
friendly regulations create a conducive environment for supply chain activities.

- Proximity to markets, access to raw materials and competitive landscape.
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b. Security-based Factors

In the existing literature, security-based factors usually fall under the broad category
of “Government” and they include some of the regulatory and policy-related factors we have
discussed above in our cost-related factors. Our contribution is to separate the government-
related factors into factors that impact the costs from those that impact the security of the
supply chain. The differentiation of the approach is clear; while previous literature
categorized factors based on their source, we are categorizing them based on the effect they
have on supply chains and their operations. We also include new variables that did not figure

in previous studies such as conflict and physical security.

Generally, we could categorize the chosen factors under political factors, geopolitical
and security factors. Geopolitical and security factors have a direct impact on the operations
of the GVC and the plant, they include political stability, political violence, physical security,
natural disasters and conflicts. The political factors involve the situation of democracy and
freedoms in the country as well as corruption, which might not directly impact the security of
supply chains, but they have a significant impact on the business environment and even the
reputation of the company. In certain instances, choosing a certain location with a specific
political situation can be equivalent to taking a stance on the situation, as in the “Leave
Russia” campaign. Companies run reputational risks in deciding to stay in an invading

country (Sonnenfeld et al.,2022) even without being directly exposed to concrete danger.

These two factors are interrelated and interdependent, in the sense that a lack of
democracy and freedoms can potentially lead to political instability and violence. Similarly,
corruption and a weak rule of law could increase the risks of theft and extortion. It goes the
other way around too, as one-sided violence in a country could destabilize the government
and its institutions. In general, these factors are tightly interrelated and their impact on the
security of the plants and the corporate reputation are almost inseparable and must be

considered together.
The aspects covered by our security-based factors are the following:

- Crime-related security: this factors is related to the physical safety of people and
facilities, and the protection of information. It has a direct impact on the operations of
a supply chain.

- Natural disasters: The susceptibility of an area to natural disasters can significantly

impact the resilience and continuity of supply chain operations.
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- Governance and freedom: this factor accounts for the democratic situation of the
country and the different aspects of the political system. It can include democracy,
human rights, corruption..etc

- Political violence and conflict: this factor refers to physical violence perpetrated for
political purposes. It can be directed towards state institutions or specific groups, but
it can still impact the operations of supply chains even if it is not the main target.
Political violence can take various forms, including armed conflicts, terrorism, riots,

protests, assassinations, coup attempts, and state repression.
Below is a mind map summarizing our categorization of supply chain location factors:

Figure 12: Mind Map of Supply Chain Location Factors.
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1.6.2 Hypotheses

Considering our categorization of supply chain location factors, we develop three
main hypotheses about the impact of security-based factors. First, we argue that security-
based factors, as defined above, are important determinants of supply chain location factors,
next to the traditional cost-based variables. As we have seen in the literature review, these
factors might not have been considered carefully in the past by managers and decision-
makers, however, a sort of natural selection ensures that facility locations will eventually only
stay in sustainable locations in terms of security. In simpler terms, even if a location was
initially chosen merely based on cost-based factors, it will only survive if political and

security aspects reach a minimum threshold. Thus our first hypothesis is the following:

H1: Security-based factors have an impact on supply chain locations together with

cost-based factors, albeit of a lesser magnitude.

Second, we argue that security-based factors have gained importance in shaping
supply chain location decisions over the years. This implies that, as global dynamics,
geopolitical situations, and risk perceptions evolve, organizations are (actively) giving greater
consideration to security-related aspects when determining the optimal locations for their
supply chain activities. We, therefore, proposes a temporal trend indicating a growing impact

of security-based factors in supply chain decision-making.

H2: The impact of security-based factors on supply chain locations has grown

through the years.

As an indirect implication of the growing importance of security-based factors, we
argue that the effect of cost-based factors, especially labor cost, might have become inverted
throughout the years, as more secure locations with less cost incentives are becoming more

attractive.

H3: The impact of cost-based factors on supply chain locations has been inverted

through the years.
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CHAPTER 1l
DATA & METHODOLOGY

2.1 QUANTITATIVE RESEARCH APPROACH

In order to study the impact of security-based factors on supply chain locations and
capture their evolution through time, we need to process data from a large number of
countries over a long period of time to allow comparison across countries and time periods.

Therefore, the best fitting overarching approach to follow is a quantitative approach.

A gquantitative approach is a research method consisting of analyzing numerical data
to investigate a specific phenomenon or problem. The data in question can be collected by the
researcher (primary data) or from available databases, collected and analyzed by other
researchers or organizations (secondary data) (Britannica). Statistical analysis methods allow
us to identify correlations and measure, to some extent, the impact of the different supply
chain locations factors. Eventually, qualitative methods will also be incorporated with the
results of the statistical analysis, to provide more in-depth and more specific insights into the
phenomenon. In this thesis, the focus will be on quantitative analysis owing to the broad
scope of the research topic, and a qualitative analysis will come later to complement the

statistical analysis results.
2.2 UNIT OF ANALYSIS

In order to draw insights on the co-movement of the dependent and independent
variables, we choose the country as a unit of analysis. If we look into individual companies,
the plant location decisions might be impacted by idiosyncratic factors in addition to the
characteristics of the locations; new and smaller businesses, for instance, can be less sensitive
to profit maximization and more prone to prioritize personal factors, unlike larger firms (Blair
and Premus, 1987). Whereas if we look within regions, we might omit the variance that lies
across countries, stemming from different economy size, forms of government and policies,
geographies...etc. Therefore, a country-level analysis stands in the middle, and allows us to
look into the impact of the economic and political context on plant location decisions. David
Riccardo’s (1817) theory of comparative advantage further supports this choice as countries

have different efficiency levels determined by their factor endowment.
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In our analysis, we focus on both location decisions associated with the opening and
the relocation of plants since both are impacted by the same factors. Relocation of plants
might be particularly more interesting to look at in the case of the post-covid period where we
have witnessed major reshoring and relocation of plants. For this reason, we will complement

the quantitative analysis with a qualitative assessment of a dataset of reshoring cases.
2.3 OPERATIONALIZATION AND DATA
2.3.1 Dependent Variables

Our dependent variable is the supply chain location, and there are a number of proxies
that give insights onto the participation of individual countries in global value chains.
Intermediate goods trade, for instance, provides insights into the geographical dispersion of

production and the flow of goods within the supply chain.

Intermediate goods trade refers to the trade in goods that are used as input in the
production of final goods, and they are mostly traded between countries in the global value
chain. Therefore the patterns of this trade can provide us with insights into the geographic
locations of the different stages of production within the supply chain. If we look into
intermediate goods exports for instance, we can understand which countries are more
involved in the earlier stages of production such as component manufacturing or assembly.
Whereas if we turn to intermediate goods import, we could identify the countries
participating in later stages of the supply chain such as product design or marketing. These
patterns would allow us to identify the key drivers of plant location decisions of firms.

Another proxy could be foreign direct investment. By looking at FDI data, we could
identify the countries that attract significant investments as participants in the global value
chain. FDI data by industry can reveal the strengths and weaknesses of countries and
eventually their comparative advantage in specific sectors. However, in our analysis, we
study the global value chain as a whole rather than focusing on a specific industry in order to
capture the flow of goods and investments across different stages of production and across
different industries. Limiting the research scope to one or few industries will also limit the

external validity of our conclusions.

Finally, we could also use some more straightforward indexes such as import and

export of goods for/after inward/outward processing, or domestic value added in exports.
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Some databases have also constructed an index for forward global value chain participation

by partner country, which provides direct insights onto supply chain locations.

After exploring our options of independent variables, we decided to opt for the global
value chain output index available on the World Integrated Trade Solutions platform by the
World Bank. The WITS platform offers several indicators related to GVC participation,
including GVC trade, GVC output, and GVC participation. The variable we chose represents
the output of a country (by sector) that directly (export) or indirectly (through domestic
chains) crosses more than one border. This index is more suitable for our analysis compared
to GVC trade index, intermediate goods trade or FDI, because it accounts for the entire
supply chain that the country’s sectors participate in, not just the ones involved in export and

import activities (Borin et al., 2021). It is an aggregate of the following measures:

- Pure forward GVC related-output: the value added produced by the country’s
sectors and sold abroad, either directly or indirectly, then re-exported by the partner
country. It is an index that traces the value added to its origin, at the beginning of the
chain.

- Two-sided GVC related-output: accounts for domestic inputs bought by the sector
within the domestic supply chains and then sold abroad directly or indirectly. In this
index, the output is traced to the sector that is most central to the chain.

- Pure backward GVC related-output: measures imported inputs acquired by the
sector directly or indirectly, to be used in the production of final goods sold to
domestic consumers. Here the GVVC output is traced to the sector that completes the
final goods, it is at the end of the supply chain.

These indexes also allow for the calculation of the forwardness of the country’s or
sector’s participation of GVC, by subtracting pure backward from pure forward participation
and dividing it by GVC related output.

While these different measures are very insightful to understand the nature of sectors’ and
countries’ participation in the global value chain, we are only interested in the GVC-related
output as we would like to capture the participation of countries in all stages of the supply

chain, across all sectors.
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2.3.2 Independent Variables

a. Cost-based factors:

As outlined above, we are interested in variables that impact costs and profits directly as

well as those that have an indirect impact. We have operationalized the measures based on

existing literature (Bhatnagar et al., 2003) in addition to our original contribution. The

variables of focus were operationalized as follows:

Infrastructure: relevant data on ports, railways and air transport is available on the
World Bank Open Data platform. We decided to focus on container port traffic as 80% of
world trade happens through maritime transport (UNCTAD, 2020). The variable is
measured in TEU, which is a standard unit referring to 20 foot equivalent units or 20 foot
long cargo container. Due to the range of the variable being much larger compared to our
other variables of interest, we decided to transform it into a logarithm to reduce the
imbalance of the scale and bring it closer to other variables, thus facilitating the
interpretation of the results as well.

In addition to physical infrastructure, we also include the technological development
of a country, proxied by the R&D expenditure as a share of the total GDP, available on
the WB Open Data.

Labor cost: we use the average monthly wages by the ILO database, averaged across
industries in US$.

Cost of capital: we use the real interest rate as a proxy for the cost of capital. We choose
the real exchange rate, which is adjusted for inflation, as it reflects the true cost of
borrowing. Looking at this from the profit perspective, it is important to adjust for
inflation since it impacts both costs and revenues. Depending on the flexibility of prices
in the market, business might be able to pass on the cost increases to customers. The
industry and the nature of the costs also determines how inflation impacts revenues and
costs, therefore, our assumption in this analysis is that the latter are impacted more or less
equally.

Policy-related and regulatory environment: none of the possible proxies for this factor

were good fitting with our dataset, therefore, we decided to not include it in the analysis.
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Table 4: Cost-Based Variables Summary.

Variable code Description Source

Average monthly earnings of International Labor
EAR_XEES SEX ECO_NB_A o
employees — Annual (US$)  Organization

FR.INR.RINR Real interest rate (%) World Bank Open Data

Container port traffic (TEU:  World Bank Open Data
IS.SHP.GOOD.TU ) _

20 foot equivalent units)

Research and development ~ World Bank Open Data
GB.XPD.RSDV.GD.ZS expenditure (% of GDP)

Source: author’s own elaboration
b. Security-based factors:

Due to data quality and availability matters, we chose to only use the World Bank
Governance indicators, which include the following variables (the explanations of indicators

is from the dataset’s metadata):

- Control of Corruption: Control of Corruption captures perceptions of the extent to
which public power is exercised for private gain, including both petty and grand forms of
corruption, as well as "capture™ of the state by elites and private interests. Estimate gives
the country's score on the aggregate indicator, in units of a standard normal distribution,
i.e. ranging from approximately -2.5 to 2.5.

- Government Effectiveness: Government Effectiveness captures perceptions of the
quality of public services, the quality of the civil service and the degree of its
independence from political pressures, the quality of policy formulation and
implementation, and the credibility of the government's commitment to such policies.
Estimate gives the country's score on the aggregate indicator, in units of a standard
normal distribution, i.e. ranging from approximately -2.5 to 2.5.

- Political Stability and Absence of Violence/Terrorism: Political Stability and Absence
of Violence/Terrorism measures perceptions of the likelihood of political instability
and/or politically-motivated violence, including terrorism. Estimate gives the country's
score on the aggregate indicator, in units of a standard normal distribution, i.e. ranging

from approximately -2.5 to 2.5.
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Rule of Law: Rule of Law captures perceptions of the extent to which agents have
confidence in and abide by the rules of society, and in particular the quality of contract
enforcement, property rights, the police, and the courts, as well as the likelihood of crime
and violence. Estimate gives the country's score on the aggregate indicator, in units of a
standard normal distribution, i.e. ranging from approximately -2.5 to 2.5.

Regulatory Quality: Regulatory Quality captures perceptions of the ability of the
government to formulate and implement sound policies and regulations that permit and
promote private sector development. Estimate gives the country's score on the aggregate
indicator, in units of a standard normal distribution, i.e. ranging from approximately -2.5
to 2.5.

Voice and Accountability: Voice and Accountability captures perceptions of the extent to
which a country's citizens are able to participate in selecting their government, as well as
freedom of expression, freedom of association, and a free media. Estimate gives the
country's score on the aggregate indicator, in units of a standard normal distribution, i.e.

ranging from approximately -2.5 to 2.5.

The data was collected (by the author) from different sources, including surveys, and then

was rescaled to run from 0 to 1, with 0 being the lowest score and 1 being the highest. After

that, a UCM (unobserved component model) is used to construct a weighted average of the

indicators from the different sources. The UCM vyields scores in the form of a normal

distribution, with mean zero and standard deviation of 1. Higher values correspond to better

governance.
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Table 5: Security-Based Variables Summary

Indicator Code Description Source
B\ EST Political Stability and Absence of World Bank Open Data
Violence/Terrorism: Estimate

GE.EST Government Effectiveness: Estimate World Bank Open Data
RL.EST Rule of Law: Estimate World Bank Open Data
RQ.EST Regulatory Quality: Estimate World Bank Open Data
VA.EST Voice and Accountability: Estimate World Bank Open Data
CC.EST Control of Corruption: Estimate World Bank Open Data

Source: author’s own elaboration
2.3.3 Control variables

As discussed above, we need to introduce some controls for certain variables that
influence the relationship of the independent and dependent variables. In other words, we
need to isolate the effect of the independent variables by holding certain factors constant.
This way, the magnitude of the effect will be as accurate as possible which enhances the
internal validity of our research. Some of these factors that influence the dependent variable
are unobservable and sometimes even immeasurable, yet constant. In which case we can use

the fixed effect analysis to account for them.
The control variables we chose to focus on are the following:

- Inflation rate: this control is meant to capture the changes in the costs of labor and
capital in the country to avoid overestimating or underestimating the effect of cost-based
factors. In some cases, inflation can be a cost-based factor in itself, if the country in
question has more stable inflation rates across a long period of time. However, we use it
as a control variable and hold it constant to better measure the impact of other factors of
focus.

- GDP per capita: since one of our main cost-based factors is the cost of labor, we would
like to take into account the factors that influence this cost. Skilled labor is supposed to be
more costly than unskilled labor, but it is necessary for certain stages of the supply chain,
which is why companies would take into account the quality of labor in a country and not

just the associated cost. In this sense, the plant location decision process will try to
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minimize costs without jeopardizing the quality of labor necessary to the conduct of the
businesses’ operation.
This variable also serves as a proxy for the market potential, the infrastructure of the

country and the overall business environment.

Table 6: Control Variables Summary.

Indicator Code Description Source

Inflation, GDP deflator (annual ~ World Bank Open Data
%)

NY.GDP.DEFL.KD.ZG

NY.GDP.PCAP.CD GDP per capita (current US$) World Bank Open Data

Source: author’s own elaboration
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2.4 SAMPLE

We work with a longitudinal dataset that includes yearly time-series of all variables
described in section 2.3, covering the period 2000-2020 (21 years) and measured on a sample
of n = 50 countries. However, not all countries have data for all years, making this panel
dataset unbalanced. Indeed, the dataset is composed of a total of 405 observations (1= 50x21),
with China, the United States, Brazil, Canada Colombia, having the highest number of years,
(20-17 years), and Namibia, Switzerland, Honduras, Jamaica, India and Jordan having the
least amount of years (1 year each).

The countries covered in the dataset are very relevant to the research questions as
major players in the global economy and substantially involved in GVC activities, such as
China, Canada, the United States, Netherlands, Mexico, Brazil, Japan, Malaysia, Singapore.

The map below displays the countries covered in our sample.

Figure 13: Countries Covered in the Sample

Powered by Bing
@ Australian Bureau of Statistics, GeoNames, Microsoft, Navinfo, Open Places, OpenStreetMap, TomTom, Zenrin

Source: author’s own elaboration

For the purpose of the analysis, we are using the GVC output as a share of GDP,
which would be a more appropriate measure of the relative participation in global value
chains for each country. This normalization will allow for more meaningful cross-country
comparisons.
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The table and heatmap below show the descriptive statistics and correlation

coefficients among our variables.

Table 7: Descriptive Statistics.

N.of N.of Total

Variable Mean SD Min Max )
countries years obs.
GVC output (% of GDP)  0.163 0.151  0.022 1.081 50 21 405
Labor cost (monthly 21
1554.549 1598.083 51.080 7234.040 50 405
mean)
Container port traffic 21
] 14,988 1.829 9.065  19.317 50 405
(logarithm)
Real interest rate (%) 5.793 8.626 -13.170 48.505 50 21 405
R&D expenditure (% of 21
1.065 0.928 0.015 4.797 50 405
GDP)
Corruption control 0.368 1.043 -1.176  2.380 50 21 405
Government 21
_ 0.507 0.880 -1.169  2.426 50 405
effectiveness
Political stability 0.023 0908 -2.810 1.639 50 21 405
Regulatory quality 0.565 0.789  -1.066 2.255 50 21 405
Rule of law 0.347 0962 -1.174  2.026 50 21 405
Voice and accountability ~ 0.392 0.848 -1.749 1.738 50 21 405
Inflation rate (%) 4.985 6.535 -25.958 49.196 50 21 405
GDP per capita 20741.038 21265.808 688.501 102913.451 50 21 405

Source: author’s own elaboration
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Figure 14: Correlation Heatmap of All Variables.
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Source: author’s own elaboration

The correlation matrix shows that participation in global value chains is negatively
correlated with inflation, real interest rate, and voice and accountability. It is however
positively correlated with GDP per capita, labor cost, container port traffic, R&D
expenditure, and the rest of the governance indicators: government effectiveness, political
stability, and regulatory quality. The highest correlations are between the governance
indicators. Consequently, owing to the nature of the variables of interest, high

multicollinearity could be a potential problem jeopardizing the model estimations.
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2.5 ANALYSIS

Our analysis is conducted using a dynamic linear model. This regression model
presents some advantages compared to the standard linear model, mainly, the preservation of
time series attributes (Zeileis et al., 2019). We leverage on that and add interaction terms with

time, to assess the evolution of the impact with each year passing.

3 10 10
Vo= Bot ) Biiict D Bukmict ). On(Xmi Year)+ e (21)
m=

k=1 m=1

Y; + represents the dependent variable: GVC output as a share of GDP for each country
i and year t and S, is the intercept. Z, ;. represents our three control variables, including
labor cost, GDP per capita and inflation rate, while X, ; . represents our variables of interest

(container port traffic, real interest rate, R&D expenditure, political stability, voice and

accountability, government effectiveness, regulatory quality, rule of law and corruption
control). Finally, (Xm,i,t . Timet) is the interaction of each variable of interest with the year
variable. The latter being continuous to spot possible trends over time. § and 6 are the

corresponding regression coefficients, and ¢; , is the error term.

As the main aim of our study is to compare countries’ participation in global value
chains based on cost-based and security-based factors, we need to ensure that our results are
robust to country-specific characteristics. These unobserved factors that are constant over
time, such as geography, religion, culture, history, can have a significant impact on GVC
participation. Therefore, fixed effects for countries will also allow us to address the omitted
variable bias (OVB). FE; in the equation below refers to the country fixed effects, and Year:
refers to the year dummies which we have included in all the fixed effects models. In this

case, the year variable is categorical.

10
lt = o+ Z :Bkalt + .Bm mit T Z lem(Xm,i,t ) Yeart) + FE; +Year,
m=1 m=

+ gi,t (22)
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CHAPTER Il1
FINDINGS & DISCUSSION

3.1 STATISTICAL ANALYSIS RESULTS

We performed stepwise regression analysis to avoid correlation among our variables,
with fixed effects for country and year. These models explain the variation in the data to a
large extent (~95%) thanks to the lower correlation between variables. Model diagnostics

have also been performed and the residuals of the model were proved to be well-behaved.

We focus on the stepwise regression analysis to ensure that multicollinearity does not
bias our results, and we report the OLS models in the appendix.
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Table 8:Stepwise Regression Analysis with Fixed Effects for Country and Year

Variable FE 1 FE2 FE3 FE4 FES5 FE 6 FE7 FE 8

Constant 0.352635** (0.143519) 0.320730** (0.143183) 0.374328*** (0.140747) 0.479940%** (0.143274) 0.237928 (0.146573) 0.215107 (0.144116) 0.445043*** (0.139077) 0.220468 (0.144190)
Inflation rate 0.002368*** (0.000599) 0.001913*** (0.000587) 0.002203*** (0.000580) 0.002133*** (0.000575) 0.002453*** (0.000577) 0.002389*** (0.000583)  0.002436*** (0.000572)  0.001802*** (0.000569)
GDP per capita -0.000006*** (0.000001) -0.000005*** (0.000001) -0.000006*** (0.000001) -0.000006*** (0.000001) -0.000005*** (0.000001)  -0.000006*** (0.000001)  -0.000006*** (0.000001)  -0.000005*** (0.000001)
Labor cost -0.002107** (0.001071) -0.004360*** (0.001114) -0.004694*** (0.001242) -0.004891*** (0.001298) -0.005133*** (0.001348) -0.000215 (0.001224) -0.004927*** (0.001304)  -0.004840*** (0.001298)
Labor cost x Year 0.000001** (0.000001) 0.000002*** (0.000001) 0.000002*** (0.000001) 0.000002*** (0.000001) 0.000003*** (0.000001) 0.0000001 (0.000001) 0.000002*** (0.000001)  0.000002*** (0.000001)
Container port traffic 1.586644** (0.637091) 1.947173*** (0.627222) 1.132756* (0.623908) 1.922025*** (0.613580) 1.905346*** (0.614316) 0.680728 (0.675198) 1.664883*** (0.607653) -0.119322 (0.731232)
Container port_traffic x Year -0.000809** (0.000317) -0.000987*** (0.000313) -0.000583* (0.000311) -0.000982*** (0.000306) -0.000966*** (0.000306) -0.000350 (0.000337) -0.000852*** (0.000303) 0.000050 (0.000365)
Real_interest_rate 0.059610 (0.079046) 0.045487 (0.076487) 0.198755** (0.081576) 0.113535 (0.076659) 0.124875 (0.076249) 0.088124 (0.078738) 0.137168* (0.077658) 0.271181*** (0.084828)
Real_interest_rate x Year -0.000030 (0.000039) -0.000023 (0.000038) -0.000099** (0.000041) -0.000057 (0.000038) -0.000062 (0.000038) -0.000044 (0.000039) -0.000068* (0.000039)  -0.000135*** (0.000042)
R&D expenditure 2.092108 (1.865219) 2.628880 (1.860584) -0.861082 (1.894037) -0.119693 (1.830541) 2.496602 (1.781716) 2.826532 (1.830032) 0.396126 (1.806388) 2.436399 (1.987295)
R&D expenditure x Year -0.001029 (0.000926) -0.001292 (0.000924) 0.000433 (0.000940) 0.000067 (0.000909) -0.001235 (0.000885) -0.001393 (0.000909) -0.000192 (0.000897) -0.001198 (0.000987)
Political stability } 4,775883*** (1.166713) - ) ) - - 2.707689* (1.457501)
Political stability x Year - -0.002387*** (0.000580) . - ) ) ) -0.001354* (0.000725)
Government effectiveness ) . 9.510935*** (2,050956) . ) ) ) -3.867395 (3.998707)
Government effectiveness x Year ) . -0.004749*** (0.001021) . ) ) ) 0.001923 (0.001989)
Rule of law - - - 8.064206*** (1.819329) - - - 7.539054* (3.985807)
Rule of law x Year - - - -0.004040*** (0.000905) ) - - -0.003735* (0.001983)
Regulatory quality - - . - 6.207027*** (2.035703) ) ) 7.783616* (3.982375)
Regulatory quality x Year - - - - -0.003118*** (0.001012) - - -0.003884* (0.001980)
Vbice and accountability . . . . . -4.692110%** (1.498428) -12.148740%** (1.873019)
Voice and accountability x Year . . . . . 0.002307*** (0.000745) 0.006022*** (0.000930)
Control of corruption . . . . . ) 7.532571*** (1.637661) 2.370760 (3.503106)
Control of corruption x Year . . . . . ) -0.003770*** (0.000814) -0.001193 (0.001743)
Observations 405 405 405 405 405 405 405 405

R2 0.961613 0.96472 0.964479 0.964989 0.965283 0.964001 0.965314 0.971

Adjusted R2 0.952428 0.956009 0.955708 0.956344 0.956711 0.955112 0.95675 0.963

Residual Std. Error

F Statistic

0.032846 (df = 326)

104.697300*** (df = 78; 326)

0.031585 (df = 324)

110.746500*** (df = 80; 324)

0.031693 (df = 324)

109.967300*** (df = 80; 324)

0.031465 (df = 324)

111.628100*** (df = 80; 324)

0.031332 (df = 324)

112.606800*** (df = 80;
324)

0.031906 (df = 324)

108.452700%** (df = 80;
324)

0.031318 (df = 324)

112.712700%** (df = 80;
324)

0.028 (df = 314)

119.03*** (df = 90; 314)

Note

*p<0.1; **p<0.05; ***p<0.01
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The results of our analysis show that labor costs continue to be negatively associated
with GVC participation in all the estimated models. However, the magnitude of the impact is
not very high. A one USD increase of the monthly average salary, leads to a decrease of the
global value chain output as a share of GDP in the reference year in the range of 0.002 and
0.05 percentage points. This impact decreases each year by 0.0001 to 0.0003 percentage

points each year.

The GDP per capita control variable has a negative coefficient, meaning that with
every one-unit increase of the GDP per capita, a country loses 0.0005 to 0.0006 p.p. of GVC
output as a share of its GDP. Despite the low magnitude, this might indicate that less
developed countries are still more attractive to GVCs.

Inflation displays a positive coefficient, indicating that for each p.p. increase of the
inflation rate in a country, the GVC output as a share of the GDP increases by 0.1 to 0.2
percentage points. Higher inflation rates might lead to more competitive exports in the

export-oriented sectors, thus enhancing the country’s forward participation in GVC.

Real interest rate, which measures the cost of capital, is positively associated with
GVC participation, with the impact decreasing every year. The positive association might

indicate higher returns on investments (ROI) compensating for the high cost of capital.

Container port traffic, which is a proxy for infrastructure, is positively associated with
GVC output with a slight but statistically significant decrease through the years.

Our political variables yielded statistically significant results, especially in the
stepwise regression models. Every one-unit increase in the voice and accountability index
leads to a decrease of GVC output as a share of GDP by 469 percentage points in the
reference year. The impact decreases by 0.2 percentage points every year. As the governance
indexes are standardized in the form of z-scores, a one-unit increase refers to one standard

deviation from the sample mean (0).

Given the negative association of GVC participation with the level of development of
a country, and the correlation between economic development and democracy (Heo et al.,
2001), it might be that lower scores of voice and accountability characterize the less

developed countries most attractive to GVCs.

Political stability, government effectiveness, rule of law, regulatory quality and control
of corruption were all found to be positively associated with GVC participation, with a
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downward trend through time. Government effectiveness had the highest magnitude, as one
unit increase leads to 951 p.p. increase of GVC output as a share of GDP in the reference

year, decreasing by 0.4 p.p. each year.

A one unit increase of political stability leads to a 477 p.p. increase of GVC output as
a share of GDP in the reference year, decreasing each year by 0.2 p.p. This shows that
political stability is an important location factor and has a significant impact on the country’s
overall participation in global value chains. The slight decrease through time could be
explained by the companies’ growing adaptation resilience and improved risk management

strategies.

An increase of the rule of law index by one unit leads to a 806 p.p. increase of GVC
output as a share of GDP in the reference year, decreasing by 0.4 p.p. each year. Just like
political stability, the rule of law influences the participation of a county in the global value
chain. One unit increase of the regulatory quality index is associated with an increase of 620
p.p. of GVC output in the reference year, with a decrease of 0.3 p.p. yearly. And an increase
in the control of corruption index by one unit leads to 753 p.p. increase of GVC output as a

share of GDP in the reference year, decreasing by 0.3 p.p. yearly.

Finally, when all the independent variables are at zero, GVC output as a share of GDP
can range from 21% to 47%. In this case labor cost, inflation, GDP per capita, container port
traffic and R&D expenditure are equal to zero, and the governance factors are at the average

score (since they are z-score with a mean of zero).

It is noteworthy that our year variable is not rescaled with reference to its minimum,
which means that the intercept of our estimated model refers to the GVC output as a share of

GDP in the year=0, which constitutes a possible limitation of its interpretation.
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3.2 QUALITATIVE ANALYSIS

In addition to our analysis of the longitudinal dataset, we decided to analyze a qualitative
dataset available on the Eurofound website (European Foundation for the Improvement of
Living and Working Conditions). The database comes under a project entitled “European
Reshoring Monitor”. It aims at collecting information on individual reshoring cases from
different sources, focused on national media and scientific literature, and organizing it in an

online database. The scope of the database includes the following reshoring cases:

o Companies that reshore to their home country (within the EU) value chain activities
previously offshored to another country (e.g. manufacturing by a German firm
previously offshored to China or to France and now returning to Germany).

o Companies that reshore to any EU country value chain activities previously offshored
to a non-EU country (e.g. manufacturing by a German firm previously offshored to

China and now returning to Italy).

The time frame is quite limited, from 2014 to the end of 2018, which marked the end of
the project. However, it was updated monthly, and has reported the factors of 250 reshoring

cases, based on official announcements made by the relevant companies.

The dataset contains extracts from mediatic pieces about the reshoring announcements.
The reasons mentioned in the announcements were already coded and included in the dataset,
we present below a barplot with the absolute frequency of the top 9 factors. It is noteworthy

that most reshoring cases involved at least two reasons.
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Figure 15: Top 9 Reshoring Factors Between 2014 and 2018.

Government support to relocation

Need for greater organizational flexibility
Improve customer service

Product/process innovation-based strategy

Logistics costs

Untapped production capacity

Poor quality of offshored production

Delivery time

Firm's global reorganization

2% 4% 6% 8% 10% 12%

Qo
X

Source: author’s own elaboration (based on Eurofound reshoring cases database)

Our analysis shows that the most common factor brought up by the companies was
the global reorganization of the company. Followed by the quality of offshore production,
proximity to customers, and other cost-related factors. Among the most common factors are

also risk-related factors and the need to enhance the flexibility of the supply chain.

Figure 16: Reshoring Factors.
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m Operational Factors m Risk-related Factors m Environmental Factors

Source: author’s own elaboration
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There is a combination of push and pull factors that drive reshoring. The most
common factors are related to costs, mostly to the automation of production and the cost
benefits it brings about. The change of the costs of sourcing and production in the offshoring
country follows as the second most common cost-based factor, it concerns sourcing, energy,
logistics, and labor costs. This category also includes factors related to delivery time which

was very frequently cited.

Strategic factors come in the second place, with the firm’s global reorganization being
the most common strategic factor. Some companies mentioned that the reshoring was part of
their business strategy or brand repositioning. However, these factors alone are not very
insightful about the specific push and pull factors. As we have already explained in our
literature review, location decision in itself is a strategic decision that can be driven by
several factors. Market related factors come third, with the overwhelming majority for

proximity to customers, to suppliers and to R&D, respectively.

Political factors come fourth, with the main highlight of the “made in” effect,
followed by government support to relocation, pressures from unions, and the image of
corporate social responsibility. These factors clearly point to an increasing influence of
economic nationalism in the home countries. Risk related factors were also present, mostly
related to intellectual property protection and brand counterfeiting. The need for flexibility

was also at the heart of restoring, appearing at least 27 times.

A factor which was mentioned only three times but it is still very relevant to our
research question is the lack of ex-ante location planning. The recurrence of such factor as a
reason to undertake such costly change as reshoring, is proof of the importance of a

calculated location decision.
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3.3 DISCUSSION OF THE RESULTS

The aim of our study is to investigate the impact of cost-based factors and security-
based and political factors on supply chain locations. We performed a quantitative analysis on
a sample of 50 countries to measure the impact of each of these variables. Additionally, we
complemented the statistical analysis with a qualitative reshoring cases database, containing
information about companies that reshored their operations together with the motivations

behind these decisions.

Our findings show that cost-based and security-based factors both have a significant
impact on countries’ participation in the global value chains, which indicates that facility
locations are shaped by both aspects. Political stability and regulatory quality have a
significant impact on the countries’ participation in global value chains, despite the slight
decrease through time. The political stability index, being directly related to absence of
political violence and terrorism, shows the importance of political factors and risk factors in
shaping supply chain locations, whether intentionally or not. This result either means that
politically stable and secure locations are more attractive to global value chain activities, or
that the latter thrive and survive better in politically stable locations, no matter the location
planning. The rule of law index is more focused on law enforceability and thus ranges from
contract enforcement to risks of crime. The results indicate that it plays an important role in
determining supply chain locations, shedding light into a greater importance of security. As
for regulatory quality, it is associated with government policies, its impact on the private
sector and businesses is more straightforward, and it shows that locations with more
reasonable and favorable government policies are more likely to have a significant output in
the global value chain.

Government effectiveness, which had the highest magnitude, is another side of the
same coin as political stability. It measures the quality of civil service, its independence from
political pressures, and the quality of policy formulation and implementation. A high score of
government effectiveness means less uncertainty for firms, more secure markets, and

safeguard from political tensions in the host country.

Woice and accountability, which accounts more for civil and political liberties of
citizens, was found to be negatively associated with GVC participation. This does not
necessarily imply that more democratic locations are less attractive to supply chains, it could
mean that this factor has not been taken into consideration for supply chain locations. As
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discussed above, the less developed countries maintaining their attractiveness for supply
chain facility locations and the connection between economic development and democracy
levels could also explain this inverted association. In any case, the onward trend shows that it

IS growing more important throughout time.

While it would be difficult to compare the magnitude of the impact of each of these
factors due to the abstract nature of indexes, particularly the governance factors, the findings
of the regression analysis still confirm the first part of our first hypothesis (H1), as security-
based factors do indeed impact location decisions. On the other hand, our qualitative data
analysis can confirm the growing importance of political and risk factors, despite the primacy
of cost-based factors. The sample is too small to draw general conclusions, therefore we are
not able to confirm the second part of the hypothesis (H1) stating that political factors are less

impactful compared to cost-based factors.

The estimated time trends have shown growing importance of voice and
accountability, and therefore democracy. However, the other political factors’ impact is
decreasing through time. This nuanced finding does not allow to reject or accept the second
hypothesis (H2), as different factors are evolving in different directions. Regarding the
evolution of cost-based factors, our findings do show that the importance of labor cost and
container port traffic is decreasing. Meaning that the cost of labor and the quality of
infrastructure are becoming less and less determinant in supply chain locations, thus

confirming our third hypothesis (H3).

Most previous research has focused on the characteristics of the destination location
only, which can be a significant shortcoming to the understanding of the supply chain
location choices. Our qualitative analysis, together with our statistical analysis, allows us to
understand both the pull and push factors that shape the supply chain location decision. As
governments, unions, customers and citizens are more conscious and involved in corporate
decisions, they can exert pull factors at the home country of the firm and shape their strategic

plans.

On the other hand, we acknowledge the limitations of our study. The main constraint
we faced while performing this study is with regards to data. Supply chain locations are very
complex and not easily quantifiable, which is why we opted for already constructed indexes,
which comes with several tradeoffs. Indexes can be very useful tools to quantify and measure

qualitative and abstract aspects of reality, however, the methods chosen to collect, process
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and present these indexes can be subjective and thus bias the data. They are never a perfect
depiction of reality. More than just the difficulty to measure the supply chain location factors,
the relevant data was not very easy to access, and when merged with other data frames, it

yields to fewer observations, which jeopardizes the external validity of the analysis.

Our choice of using data across all industries was meant to ensure the omission of
sector-specific factors and instead focus on the factors that can impact location decision
whichever the industry of the firm. This comes with shortcomings, such as the inability to
identify the industries that are most sensitive to political factors. This also applies to the
choice of analyzing supply chains from beginning to end (forward and backward participation

focus).

Finally, the method also presents certain limitations, particularly in terms of
multicollinearity. The variables of interest were highly correlated, as shown in the heatmap
previously, which compromises the interpretation of our coefficients as they might be
distorted. Further research using penalized regression approaches or principal component

analysis is required in order to better estimate the impact of these factors.

The complexity of the supply chain location decisions is far from quantifiable, which
is why we complemented our analysis with the qualitative data from European Reshoring
Monitor. The data has shown that reshoring decisions stemmed from concerns that ranged
from operational matters such as delivery time, to strategic and often political reasons such as
the “made in” effect or government support to relocate. This rather confirms the complexity

of the research topic, and calls for further research to understand the factors in play.

Our main research suggestion therefore, is to study the different layers of the supply
chain location problem, including operations, network design, strategic objectives of the firm
and pressures from the home country. This would allow us to look at the location decision
problem from the perspective of the firm, while also taking into account the political and
societal context of the home country, which has a great impact, based on our qualitative

analysis and the review of the literature.
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CONCLUSION

Our study aims to measure the impact of economic, regulatory, political and security
factors on supply chain locations. To fill the gap in the literature, we enlarged the scope of
our analysis to encompass all industries and all countries depending on data availability, and
explored the complex relationship between these factors and a country’s participation in the
global value chain. We have proposed a new categorization of supply chain location factors,
which takes into account economic, regulatory, political, environmental and security factors,
and we analyzed the impact of these variables shedding light on its evolution through time.
Using a dynamic linear regression, with fixed effects for countries and years, we ensured that
our estimations are robust to country specific constant and unobservable characteristics, as

well as exceptional shocks that impact all countries in the same time period.

Our findings have shown that political and security factors are indeed very influential
in the extent of a country’s participation in the global value chain, indicating greater attention
to supply chain resilience and flexibility. Political stability, government effectiveness, the rule
of law, corruption control and regulatory quality were found to be determinant factors in
supply chain location decisions, with a decrease of the impact over time. Interestingly, we
have found out that voice and accountability was rather inversely associated with supply
chain locations, but its importance is growing through the years. We argue that it is due to the

continuing dominance of less developed countries in global value chains participation.

Indeed, despite the growing significance of political and governance factors, less
developed countries continue to maintain their attractiveness for supply chains. Cost-based
considerations still play a substantial role in location decisions, demonstrating the ongoing

primacy of supply chain cost-efficiency.

The study of supply chain location factors is of utmost importance in the time being.
It is important for firms to understand the impact of the different parameters on the
performance and resilience of their supply chains, identify the related vulnerabilities, and
adopt the so-called proactive approach in risk management of well-planned location
decisions. These factors are important not only for building resilient supply chains, but also to
respond to new trends such as the technological revolution and the sustainability imperative.

The issue is of relevance also to governmental institutions, as they can adapt their regulatory
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frameworks to attract investments and create an enabling environment for supply chain

activities, or to design suitable environmental policies.

While our findings provide important insights into the impact of political factors, it is
important to acknowledge the limitations. Future research should aim for an even broader
scope, incorporating both quantitative and qualitative analyses to gain a deeper understanding
of their visions and strategies for global value chain reorganization.
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APPENDIX

Table 1: Dynamic Linear Regression Models, without FE

Variable OLS1 OLS2 OLS3 OLS4 OLS5 OLS6 OLS7 oLS8
Constant -0.055694 (0.071159)  -0.080494 (0.070941) 0.023705 (0.069657) -0.035655 (0.070853)  -0.044996 (0.070073)  0.032404 (0.071014)  -0.034178 (0.070771)  0.193782*** (0.062341)
Inflation rate -0.001453 (0.001274)  -0.000886 (0.001250) 0.000878 (0.001273) -0.000628 (0.001292) 0.000192 (0.001321)  -0.000671 (0.001240)  -0.000983 (0.001271) 0.006812*** (0.001158)
GDP per capita 0.0000004 (0.000001)  -0.0000003 (0.000001)  -0.000002** (0.000001)  -0.000001 (0.000001) -0.000001 (0.000001)  0.0000003 (0.000001)  -0.000001 (0.000001)  -0.000005*** (0.000001)
Labor cost 0.002495 (0.003042)  0.002281 (0.003247) 0.003282 (0.003480) 0.005204 (0.003836) 0.005234 (0.003960)  0.005023 (0.003716)  0.005570 (0.003842) 0.008506*** (0.003265)
Labor cost x Year -0.000001 (0.000002)  -0.000001 (0.000002) -0.000002 (0.000002) -0.000003 (0.000002)  -0.000003 (0.000002)  -0.000002 (0.000002)  -0.000003 (0.000002) -0.000004** (0.000002)
Container port traffic -0.156977 (0.375181)  0.154448 (0.428913) -0.283648 (0.380258) -0.460365 (0.421467)  -0.236897 (0.371984)  -0.300064 (0.369009)  -0.491440 (0.426418) 0.205363 (0.403802)
Container port_traffic x Year 0.000085 (0.000186)  -0.000068 (0.000213) 0.000146 (0.000189) 0.000236 (0.000209) 0.000124 (0.000185)  0.000153 (0.000183)  0.000252 (0.000212) -0.000150 (0.000200)
Real_interest_rate 0.297052 (0.306466)  0.128928 (0.302626) -0.141823 (0.304121) 0.151156 (0.307702) 0.085815 (0.305780)  0.459792 (0.304246)  0.176371 (0.305482) -0.135057 (0.274813)

Real_interest_rate x Year
R&D expenditure

R&D expenditure x Year
Political stability
Political stability x Year

-0.000149 (0.000153)
0577947 (5.291930)
-0.000293 (0.002629)

-0.000066 (0.000151)
-3.982751 (5.315415)
0.001972 (0.002640)
3.303127 (4.132517)
-0.001618 (0.002055)

0.000070 (0.000151)
4.426949 (5.776771)
-0.002212 (0.002869)

-0.000076 (0.000153)
3.039394 (5.517917)
-0.001517 (0.002741)

-0.000044 (0.000152)
2.274367 (5.290877)
-0.001133 (0.002628)

-0.000230 (0.000151)
0.965768 (5.157767)
-0.000489 (0.002562)

-0.000089 (0.000152)
2523750 (5.555228)
-0.001260 (0.002759)

0.000068 (0.000137)

-7.535044 (5.340146)

0.003721 (0.002653)
13.433260*** (4.371296)
-0.006653*** (0.002174)

Government effectiveness B - -11.92739* (6.513964) - - - 8.994806 (11.907730)
Government effectiveness x Year B ” 0.005981* (0.003239) B B - -0.004395 (0.005918)
Rule of law - - - -9.357651 (5.863047) - - - -5.181793 (11.374920)
Rule of law x Year - - - 0.004673 (0.002916) - - - 0.002566 (0.005659)
Regulatory quality - - - - -11.40437* (6.669887) - - -15.835350 (11.538770)
Regulatory quality x Year - - - - 0.005699* (0.003315) - - 0.007933 (0.005733)
Voice and accountability - - - - - -0.110153 (4.359976) -6.897002 (5.104416)
\oice and accountability x Year - - - - - 0.000021 (0.002167) 0.003344 (0.002536)
Control of corruption B N - - - - -9.132647* (5.479438) 0.665084 (9.702584)
Control of corruption x Year ) ) - - - - 0.004559* (0.002724) -0.000353 (0.004824)
Observations 405 405 405 405 405 405 405 405
R2 0.126795 0.172851 0.207806 0.147352 0.161019 0.192214 0.150165 0.495
Adjusted R2 0.104632 0.14753 0.183555 0.12125 0.135336 0.167485 0.12415 0.466
Residual Std. Error 0.1424% " (df = 0'13904292) @= g136071  (df=392) 0'14116??92) @=" 0140031  (df=392) 0'137403392) @f= 0140034 (df=392)  0.110045 (df = 362)
- 5.721134***  (df=  6.826423*** (df =12; xk (AF — 10 5.645332*** (df = 12; 6.269448*** (df = 12; 7.773065*** (df = 12; 5.772165*** (df = 12; 17.025430%** (df = 22;
F Statistic 10: 394) 392) 8.569033*** (df = 12; 392) 392) 392) 392) 392) 382)
Note *p<0.1; **p<0.05; ***p<0.01
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SUMMARY

INTRODUCTION

For more than four decades, China has been the “world’s factory” thanks to lower
labor costs and a strong business ecosystem, lower taxes and competitive currency practices
(Bajpai, 2022), a phenomena that has been labeled as the “China shock™. One of the main
effects of the China shock was trade-induced job losses, particularly on the manufacturing
and labor-intensive sectors (Autor et al., 2021), and gave rise to a major trade war between
the US and China that started in 2018. Adding to these tensions, the Zero Covid policy
implemented by China following the covid-19 outbreak had significantly impacted
production. As a result, China started losing this global supremacy as manufacturers were
shifting to neighboring Asian markets. Numerous newspapers such as the Financial Times,
CNBC and Business Insider reported the reshoring waves or expansions of companies.
Southeastern Asia and neighboring countries, including Vietnam, Thailand, Malysia,
Indonesia, India, Mexico and Poland have become more attractive to supply chains and the

targets of diversification strategies, namely the China-plus-one strategy (Zhu, 2023).

The trade war and the covid-19 pandemic are not isolated phenomena, as previous
disruptions such as the terrorist attacks of 9/11 or the financial crisis of 2008 had drawn
attention to supply chain risks and ultimately fueled economic nationalism and doubts about
globalization. Together with the technology revolution and the sustainability imperative,
these major challenges were pushing for the need of greater supply chain resilience,

reliability and flexibility, rather than mere profitability (Zhan et al., 2020).

Academic literature on supply chain locations has addressed the impact of non-cost
related factors, particularly political stability, geopolitical factors and environmental factors.
However, the scope of these studies, being focused on individual countries and/or industries,
does not allow for drawing conclusions about the importance of such factors on supply chain

locations.

RQ1: What is the impact of political and security-related factors on the attractiveness of

countries to the global value chain ? how do they affect a country s participation in the GVC?

RQ2: How did the impact of political and security-related factors evolve through time? How

do they compare to cost-based factors, such as labor cost and logistics ?

69



LITERATURE REVIEW

The supply chain location problem can be traced back to the two unbundlings of
production, which, driven by cost reduction, have shaped the global value chain as we know
it today. Globalization in the early twentieth century was mostly driven by lower trade costs,
which has led to a separation of production and consumption on the global level, as we saw
an industrialization of the Global North against a deindustrialization of the Global South,
referred to as the first unbundling by Baldwin (2013). In the late 1980s, with the emergence
of information and communication technologies, the manufacturing processes in the ‘North’
were fractionalized into finer stages of production. These processes were then geographically
dispersed in such a way that the value added has shifted from high-technology and high-wage
northern nations to low-technology and low-wage nations in the Global South. However, the
value added of the different stages of the value chain was shifting away from the offshored

stages across time, as the ‘smile curve’ theory demonstrates (Baldwin, 2021).

These were the most influential historical developments that have shaped the
configuration of the value chains in the past decades. Centered around cost efficiency, these
dynamics have led MNCs to choose the most cost-effective locations for their different
operations. High value added operations such as research and development can be located
near the world’s leading research centers, while manufacturing jobs, that require low- and
medium-skilled workforce, can be relocated to low-wage economies (Gereffi, Korzeniewicz,
and Korzeniewicz 1994; Seabrooke and Wigan 2014).

From the perspective of the firm, several theories tackled the issue of
internationalization, namely the transaction cost theory, the Uppsala model, the theory of
FDI, the network theory, the Eclectic Paradigm, and the IPUP models: International Product
Life Cycle model and the Uppsala Internationalization Process model which capture the
dynamism of the process. The IPLC model focuses on the individual firm’s perspective of the
internationalization process in a context of technological know-how, demand, scale
economies and labor costs (Vernon, 1966), through four stages related to the product life
cycle: introduction, growth maturity and decline. On the other hand, the Uppsala model of the
internationalization process introduces the market context and argues that companies tend to
follow a path of incremental learning and knowledge accumulation when entering new

markets.
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Other than firms’ strategic objectives, a stable environment or at least manageable risk
is another major factor that impacts internationalization and globalization (Enderwick, 2020).
Recently, there have been ongoing debates about the possible deglobalization of the world.
Particularly after the global financial crisis of 2008, as politicians favored economic
nationalism (Livesey, 2018). Data shows that, despite the recovery of trade in absolute terms,
trade as a percentage of GDP has fallen starting from 2008. This measure being a proxy to
economic disintegration, shows that the world had entered a period referred to as
“Slowbalization” after 2008 (Irwin, 2020).

Concerns about hyperconnected economic system designed solely on cost efficiency
had emerged. The extremely fragmented and hyperconnected production system constituting
the global value chain has proven to be fragile to disruptions along the chain, leading to
system-wide effects (Enderwick, 2020). After the pandemic, several firms reconsidered their
supply chain locations and decided to either relocate, which is costly, or pursue a strategy of

diversification described as a China-plus-one strategy (Enderwick, 2011).

Other factors driving reshoring or onshoring movements include technological
development. Faced with rising labor costs abroad, several industries have resorted to
reshoring and leveraging technologies that have the potential to restructure supply lines
(Enderwick, 2020). The previously outsourced manufacturing industries can potentially be
replaced by cost-effective emerging technologies at home (Cripps, 2022). The increase of
automation and new production technologies could potential shorten the global value chain
(Livesey, 2018). This phenomenon has a considerable potential impact on the weight of labor

costs in location decisions and the structure of the global value chain.

As for the study of the nature of location factors, he literature on supply chain
locations focused mainly on quantitative vs. qualitative factors. Other papers divided the
factors based on their impacts on the firm’s operations, functional areas, importance of the
factors, and others. Using the title, keywords, abstract search function on Scopus, we
compiled a comprehensive list of relevant literature. The papers had investigated the impact
of political stability (Rabino, 1989; Bhatnagar et al., 2005; Costa et al., 2017), government
legislation (Min and Melachrinoudis, 1999), political-economic situation (Chan et al., 2008),
geopolitical factors, including foreign trade policy (Min and Melachrinoudis, 1999; Gereffi
G. Et al., 2021 ; Johnson and Haug, 2021; Ekhart and Breese, 2022; Charoenwong et al,
2023, Gao H. et al.; 2023).

71



Based on the literature review, we develop the following hypotheses:

H1: Security-based factors have an impact on supply chain locations together with
cost-based factors, albeit at a lesser magnitude.

H2: The impact of security-based factors on supply chain locations has grown

through the years.

H3: The impact of cost-based factors on supply chain locations has grown inversed
through the years.

DATA & METHODOLOGY

For our dependent variable, we decided to opt for the global value output index available
on the World Integrated Trade Solutions platform by the World Bank. The WITS platform
offers several indicators related to GVC participation, including GVC trade, GVC output, and
GVC participation. The variable we chose represents the output of a country (by sector) that
directly (export) or indirectly (through domestic chains) crosses more than one border. This
index is more suitable for our analysis compared to GVC trade index, intermediate goods
trade or FDI, because it accounts for the entire supply chain that the country’s sectors

participate in, not just the ones involved in export and import activities (Borin et al., 2021).

As for our independent variables, and based on our proposed categorization of supply

chain location factors, we focused on the following variables:

- Cost-based factors:
o Labor cost
o Real interest rate
o Container port traffic
o R&D expenditure
- Security-based factors:
o Political stability
o Rule of law
o Regulatory quality
o Control of corruption
o \oice and accountability
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- We control for GDP per capita and inflation.

We work with a longitudinal dataset that includes yearly time-series of all variables
described in section 2.3, covering the period 2000-2020 (21 years) and measured on a sample
of n = 50 countries. However, not all countries have data for all years, making this panel
dataset unbalanced. Indeed, the dataset is composed of a total of 405 observations (!= 50x21),
with China, the United States, Brazil, Canada Colombia, having the highest number of years
(20-17 years), and Namibia, Switzerland, Honduras, Jamaica, India and Jordan having the

least amount of years (1 year each).

The countries covered in the dataset are very relevant to the research questions as major
players in the global economy and substantially involved in GVC activities, such as China,
Canada, the United States, Netherlands, Mexico, Brazil, Japan, Malaysia, Singapore. The
map below displays the countries covered in our sample.

Our analysis is conducted using a dynamic linear model. This regression model presents
some advantages compared to the standard linear model, mainly, the preservation of time
series attributes (Zeileis et al., 2019). We leverage on that and add interaction terms with

time, to assess the evolution of the impact with each year passing.

As the main aim of our study is to compare countries’ participation in global value chains
based on cost-based and security-based factors, we need to ensure that our results are robust
to country-specific characteristics. These unobserved factors that are constant over time, such
as geography, religion, culture, history..etc., can have a significant impact on GVC
participation. Therefore, fixed effects for countries will also allow us to address the omitted
variable bias (OVB). FE; in the equation below refers to the country fixed effects, and Year;
refers to the year dummies which we have included in all the fixed effects models. In this

case, the year variable is categorical. The equation of the regression is presented below:

10
lt = o+ Z :Bkalt + .Bm mit T Z lem(Xm,i,t ) Yeart) + FE; +Year,
m=1 m=

+ 5i,t (21)
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RESULTS & DISCUSSION

Our findings show that cost-based and security-based factors both have a significant
impact on countries’ participation in the global value chains, which indicates that facility
locations are shaped by both aspects. Political stability and regulatory quality have a
significant impact on the countries’ participation in global value chains, despite the slight
decrease through time. The political stability index, being directly related to absence of
political violence and terrorism, shows the importance of political factors and risk factors in
shaping supply chain locations, whether intentionally or not. This result either means that
politically stable and secure locations are more attractive to global value chain activities, or
that the latter thrive and survive better in politically stable locations, no matter the location
planning. The rule of law index is more focused on law enforceability and thus ranges from
contract enforcement to risks of crime. The results indicate that it plays an important role in
determining supply chain locations, shedding light into a greater importance of security. As
for regulatory quality, it is associated with government policies, its impact on the private
sector and businesses is more straightforward, and it shows that locations with more
reasonable and favorable government policies are more likely to have a significant output in

the global value chain.

Government effectiveness, which had the highest magnitude, is another side of the
same coin as political stability. It measures the quality of civil service, its independence from
political pressures, and the quality of policy formulation and implementation. A high score of
government effectiveness means less uncertainty for firms, more secure markets, and

safeguard from political tensions in the host country.

\Voice and accountability, which accounts more for civil and political liberties of
citizens, was found to be negatively associated with GVC participation. This does not imply
that more democratic locations are less attractive to supply chains, instead, it means that this
factor has not been taken into consideration for supply chain locations. Another possibility, as
discussed above, is the less developed countries maintaining their attractiveness for supply
chain facility locations and the connection between economic development and democracy
levels. In any case, the onward trend shows that it is growing more important throughout

time.

In addition to our analysis of the longitudinal dataset, we decided to analyze a qualitative
dataset available on the Eurofound website (European Foundation for the Improvement of
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Living and Working Conditions). The database comes under a project entitled “European
Reshoring Monitor”. It aims at collecting information on individual reshoring cases from
different sources, focused on national media and scientific literature, and organizing it in an
online database. Our analysis of this database has shown that the most common factor
brought up by the companies was the global reorganization of the company. Followed by the
quality of offshore production, proximity to customers, and other cost-related factors. Among
the most common factors are also risk-related factors and the need to enhance the flexibility
of the supply chain.

There is a combination of push and pull factors that drive reshoring. The most
common factors are related to costs, mostly to the automation of production and the cost
benefits it brings about. The change of the costs of sourcing and production in the offshoring
country follows as the second most common cost-based factor, it concerns sourcing, energy,
logistics, and labor costs. This category also includes factors related to delivery time which

was very frequently cited.

Strategic factors come in the second place, with the firm’s global reorganization being
the most common strategic factor. Some companies mentioned that the reshoring was part of
their business strategy or brand repositioning. However, these factors alone are not very
insightful about the specific push and pull factors. As we have already explained in our
literature review, location decision in itself is a strategic decision that can be driven by
several factors. Market related factors come third, with the overwhelming majority for
proximity to customers, to suppliers and to R&D, respectively. Political factors come fourth,
with the main highlight of the “made in” effect, followed by government support to
relocation, pressures from unions, and the image of corporate social responsibility. These
factors clearly point to an increasing influence of economic nationalism in the home
countries. Risk related factors were also present, mostly related to intellectual property
protection and brand counterfeiting. The need for flexibility was also at the heart of restoring,
appearing at least 27 times. A factor which was mentioned only three times but it is still very
relevant to our research question is the lack of ex-ante location planning. The recurrence of
such factor as a reason to undertake such costly change as reshoring, is proof of the

importance of a calculated location decision.

The findings of our regression analysis can support the first part of our first

hypothesis (H1), as security-based factors do indeed impact location decisions. On the other
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hand, our qualitative data analysis can confirm the growing importance of political and risk
factors, despite the primacy of cost-based factors. The sample is too small to draw general
conclusions, therefore we are not able to confirm the second part of the hypothesis (H1)
stating that political factors are less impactful compared to cost-based factors.

The estimated time trends have shown growing importance of voice and
accountability, and therefore democracy. However, the other political factors’ impact is
decreasing through time. This nuanced finding does not allow to reject or accept the second
hypothesis (H2), as different factors are evolving in different directions. Regarding the
evolution of cost-based factors, our findings do show that the importance of labor cost and
container port traffic is decreasing. Meaning that the cost of labor and the quality of
infrastructure are becoming less and less determinant in supply chain locations, thus

confirming our third hypothesis (H3).

Most previous research has focused on the characteristics of the destination location
only, which can be a significant shortcoming to the understanding of the supply chain
location choices. Our qualitative analysis, together with our statistical analysis, allows us to
understand both the pull and push factors that shape the supply chain location decision. As
governments, unions, customers and citizens are more conscious and involved in corporate
decisions, they can exert pull factors at the home country of the firm and shape their strategic

plans.

On the other hand, we acknowledge the limitations of our study. The main constraint
we faced while performing this study is with regards to data. Supply chain locations are very
complex and not easily quantifiable, which is why we opted for already constructed indexes,
which comes with several tradeoffs. Indexes can be very useful tools to quantify and measure
qualitative and abstract aspects of reality, however, the methods chosen to collect, process
and present these indexes can be subjective and thus bias the data. They are never a perfect
depiction of reality. More than just the difficulty to measure the supply chain location factors,
the relevant data was not very easy to access, and when merged with other data frames, it

yields to fewer observations, which jeopardizes the external validity of the analysis.

Our choice of using data across all industries was meant to ensure the omission of
sector-specific factors and instead focus on the factors that can impact location decision
whichever the industry of the firm. This comes with shortcomings, such as the inability to

identify the industries that are most sensitive to political factors. This also applies to the
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choice of analyzing supply chains from beginning to end (forward and backward participation

focus).

Finally, the analysis also presents certain limitations, particularly in terms of
multicollinearity. The variables of interest were highly correlated, as shown in the heatmap
previously, which compromises the interpretation of our coefficients as they might be
distorted. Further research using penalized regression approaches or principal component

analysis is required in order to better estimate the impact of these factors.

The complexity of the supply chain location decisions is far from quantifiable, which
is why we complemented our analysis with the qualitative data from European Reshoring
Monitor. The data has shown that reshoring decisions stemmed from concerns that ranged
from operational matters such as delivery time, to strategic and often political reasons such as
the “made in” effect or government support to relocate. This rather confirms the complexity

of the research topic, and calls for further research to understand the factors in play.

Our main research suggestion therefore, is to study the different layers of the supply
chain location problem, including operations, network design, strategic objectives of the firm
and pressures from the home country. This would allow us to look at the location decision
problem from the perspective of the firm, while also taking into account the political and
societal context of the home country, which has a great impact, based on our qualitative

analysis and the review of the literature.
CONCLUSION

Our findings have shown that political and security factors are indeed very influential
in the extent of a country’s participation in the global value chain, indicating greater attention
to supply chain resilience and flexibility. Additionally, despite the growing significance of
political and governance factors, less developed countries continue to maintain their
attractiveness for supply chains. Cost-based considerations still play a substantial role in

location decisions, demonstrating the ongoing importance of competitiveness and efficiency.

The study of supply chain location factors is of utmost importance in the time being.
It is important for firms to understand the impact of the different parameters on the
performance and resilience of their supply chains, identify the related vulnerabilities, and

adopt the so-called proactive approach in risk management of well-planned location
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decisions. These factors are important not only for building resilient supply chains, but also to
respond to new trends such as the technological revolution and the sustainability imperative.
The issue is of relevance also to governmental institutions, as they can adapt their regulatory
frameworks to attract investments and create an enabling environment for supply chain

activities, or to design suitable environmental policies.
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