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Abstract

There is an ongoing dialogue that explores how the Global Production Network and
Evolutionary Economic Geography (EEG) literatures can make promising crossovers. This
paper aims to contribute to this debate by outlining a theoretical-analytical approach to regional
studies on Global Value Chains (GVCs). Building on the EEG literature on relatedness,
economic complexity and regional diversification, this approach aims to develop a better
understanding of the ability of regions to develop new and upgrade existing GVCs, and why
regions may experience the loss or downgrading of existing GVCs. We present the features of

this relatedness/complexity approach to GVCs, and discuss potential fields of applications.

JEL codes: B52, F23, 019, O33, R10

Key words: Evolutionary Economic Geography, Global Value Chains, Global Production

Networks, regional diversification, relatedness, economic complexity



Introduction

Research on Global Value Chains (GVC) is currently triggered by global developments that
are considered to make major impacts on the spatial organization of GVCs (Yeung 2024),
such as digital technologies (Rehnberg and Ponte 2019), COVID-19 (Bryson and Vanchan
2020; Pahl et al. 2022), deglobalization (Jaax et al. 2023") and international geo-political
tensions (Bednarski et al. 2023; Whiteside et al. 2023). Another factor that is boosting GVC
research is the public availability of longitudinal datasets, such as the World Input-Output
data (Timmer et al. 2015, 2019) and the OECD Inter-Country Input-Output data (OECD
2021). However, at the subnational scale, this data revolution has not yet occurred. At the
urban and regional scale, data issues remain challenging when analyzing GVCs, to say the
least (Los et al. 2017; Comotti et al. 2020; Bolea et al. 2022; Almazan-Gomez et al. 2023;

Hernandez-Rodriguez et al. 2023; Karbevskaa and Hidalgo 2023)?.

Despite all this excitement, scholars also observe there has been little theoretical development
in the GVC literature in recent years (Kano et al. 2020). In the field of economic geography,
Yeung (2021) and Boschma (2022) have recently initiated a debate on how the Global
Production Network (GPN) and the Evolutionary Economic Geography (EEG) literatures can
make promising crossovers and exploit potential synergies. This dialogue has been taken up
by others and is ongoing (see e.g. Rodriguez-Pose 2021; De Propris 2024; Lee 2024; Poon

2024; Yeung 2024).

! Jaax et al. (2023), for instance, found no general trends of deglobalisation, regionalisation of value chains, and
reshoring in the period up to 2020.

2 A novel and promising way to map GVCs has been proposed by Karbevskaa and Hidalgo (2023) who inferred
detailed product-level VC linkages from fine-grained international trade data.



This paper aims to contribute to this dialogue by outlining a theoretical-analytical approach to
regional studies on GVCs that draws on recent insights in Evolutionary Economic Geography.
It combines concepts from literatures on relatedness, economic complexity and regional
diversification (Hidalgo and Hausmann 2009; Boschma 2017, 2022; Hidalgo 2021; Balland et
al. 2022; Hernandez-Rodriguez et al. 2023) to study the geography of GVC dynamics. This
approach focuses on the ability of regions to develop new GVCs and upgrade existing ones,
and why regions may experience the loss or the downgrading of existing GVCs. This
necessitates an assessment of potential externalities between the underlying capabilities of all
possible value-chain functions and their complexity. In other words, it requires the
construction of a measure of relatedness between industry-functions to assess whether
industry-functions share similar capabilities (Ye 2021; Herndndez-Rodriguez et al. 2023).
And it requires a measure that can assess and compare levels of complexity of industry-
functions to determine whether changes in GVCs can be associated with upgrading or
downgrading processes in regions (Colozza et al. 2021; Herndndez-Rodriguez et al. 2023).
Doing so, we aim to introduce a quantitative method to the study of GVCs that incorporates
insights from literatures on Relatedness (Hidalgo et al. 2007, 2018; Boschma 2017) and
Economic Complexity (Hidalgo and Hausmann 2009; Balland et al. 2022) that is

complementary to qualitative approaches on GVCs (Kano et al. 2020; Ambos et al. 2021).

The paper is structured as follows. The first part will discuss the origins and main features of
the relatedness/complexity approach to GVCs. The second part will summarize some of the

research questions this framework can address.

Towards a relatedness/complexity approach to Global Value Chains
It is not that straightforward to outline the key features of an evolutionary approach to GVCs,

Evolutionary Economics has paid little explicit attention to the study of GVCs so far. If one



takes a look at some of the key volumes that have been published on Evolutionary Economics
in the last decades (e.g. Dosi et al. 1988; Hanusch and Pyka 2007; Nelson et al. 2018; Dopfer
et al. 2024), one can observe that none of the chapters devote explicit attention to Global
Value Chains. In other words, it is fair to say that GVCs has remained a rather peripheral

topic to this field of thinking in economics.

The same applies to the field of EEG (Boschma and Frenken 2006, 2018; Martin and Sunley
2006) where GVCs have not been a key research topic. Having said that, Boschma (2022)
identified significant crossovers between EEG and GVC, most notably in the influential
literature on Global Production Networks (MacKinnon 2012; Yeung 2015, 2021; Yeung and
Coe 2015; Coe and Yeung 2015), with their focus on the dynamic interplay between strategic
needs of lead firms and regional assets on the one hand, and the vast literature on clusters and
upgrading linked to GVCs on the other hand (Giuliani et al. 2005; Morrison et al. 2008;

Pietrobelli and Rabellotti 2011).

More recently, there is a nascent literature on VCs that draws insights from the evolutionary
literature on related/unrelated diversification in regions (Yeung 2021; Boschma 2022).
Following the seminal work of Hidalgo et al. (2007), the focus of the regional diversification
literature in EEG is to understand the ability of regions to diversify into new activities of
many kinds, such as industries (Neftke et al. 2011), products (Boschma et al. 2013),
technologies (Kogler et al. 2013; Rigby 2015), occupations (Muneepeerakul et al. 2013),
scientific topics (Boschma et al. 2014) and trademarks (Drivas 2022; Castaldi and Drivas
2023). A key finding is that, in all these cases, regions tend to diversify into activities closely
related to their existing activities (Boschma 2017; Hidalgo et al. 2018). This can be attributed
to the fact that moving into a new activity is risky and costly, as capabilities (knowledge,
skills, institutions) need to be developed and adapted. Such costs will be lower the higher the
fit between capabilities required for the new activity and the local supply of capabilities: the

more related they are, the less risky and costly it is to develop this new activity.



Another key finding in this literature is that the economic benefits of diversification will be
higher the more complex the new activities are (Maskell and Malmberg 1999; Hidalgo and
Hausmann 2009; Rigby et al. 2022). Complex activities combine many capabilities, which
makes it hard for other regions to master, develop and produce them. This is different from
low-complex activities that depend on capabilities that can be mastered by many regions,

which implies their economic value is also much lower (Balland and Rigby 2017).

In the following, we propose to apply such a relatedness/complexity framework (Balland et al.
2019; Rigby et al. 2022; Buyukyazicia et al. 2023) to regional studies on GVCs. An
evolutionary take on GVCs would start arguing that history matters when explaining GVCs
dynamics at the regional scale. More in particular, it would claim that the ability of regions to
develop complex Value Chains and upgrade existing Value Chains is likely to depend on the

degree of relatedness with pre-existing Value Chains in regions.

To explain GVC dynamics in regions from a relatedness framework, it is useful to focus on
region-industry-functions that accounts for potential combinations of horizontal and vertical
upgrading (Ye 2021). Doing so, one accounts for what is produced or exported in the region,
but also for what is actually done (in terms of tasks or functions) when producing or exporting
(Timmer et al. 2019). This allows us to test whether the development of a new VC (the
formation of a new industry, also known as horizontal upgrading), a new function in an
existing VC (the establishment of a new R&D or management function, also known as
vertical upgrading) or a new industry-function (a new function in a new industry) depends on
the local presence of related VCs (e.g. moving from mobile phones to laptops), related
functions (e.g. moving from management to R&D in laptops) and related industry-functions

(e.g. moving from management in mobile phones to R&D in laptops), respectively.



To assess whether the principle of relatedness is underlying the dynamics of GVCs in regions,
one first needs to determine the degree of relatedness between industry-functions in GVCs?.
Following the product space concept of Hidalgo et al. (2007), a network of industry-functions
can be constructed based on geographical co-occurrence (Ye 2021). This measures the extent
to which industry-functions (such as R&D in textiles, management in computers, production
of cars) share similar capabilities. Figure 1 shows the industry-function space of Europe, in
which functions are proxied by occupations (see Hernandez-Rodriguez et al. 2023). Each
node represents an industry-function. If two industry-functions are linked, they are related
above a certain threshold, meaning the industry-functions rely on similar (but not identical)
capabilities. The two networks shown in Figure 1 are the same, but the network on the left
highlights the occupations, while the network on the right marks the industries concerned. So
the node on the top of the figure represents the industry-function of Technicians and associate
professionals in the Transport, storage and communication industry. What is typical about this
industry-function space is a core of industry-functions that are tightly connected to each other.
But there are also industry-functions that are poorly connected, or not connected at all,

signaling they share similar capabilities with only a small number of other industry-functions.

Figure 1. An example of the industry-function space in Europe

* Input-output data have also been used to derive an indicator of relatedness between industries (see e.g.
Essleztbichler 2015).



Occupations Industries

= L]
o
.
Nig ® o
o © 00" o
2 ° ° o
° * °® ".O @ °
° ® o) [ T O e o
= ® o 0-a®00° ° -
° ™ S5 ..O 3 P
° @ o ° ® _ o) ® e °
o ° e o > o q e ® P
R s T !
® g o% o © o ¢ 0% o 00 g o
° Q © ‘e 0 °
@ e O.(Q ®
805 o
o 0
o ® 8
©
- @
e Legislator, senior officials and managers ® Financial intermediation
@ Professionals e Construction
® Technicians and associate professionals ® Manufacturing

e Clerks e Wholesale and retail trade

@ Service workers and shop and market sales workers © Real estate, renting and business activities
© Skilled agricultural and fishery workers e Mining, quarrying and energy supply

® Craft and related trades workers @ Hotels and restaurants

® plant and machine cperators and assemblers e Transport, storage and communications

® Flementary occupations

Source: Hernandez-Rodriguez et al. (2023)

When the relatedness between all industry-functions have been determined, the next step is to
position regions in this industry-function space, to identify in what industry-functions regions
are specialized, and to determine how many and what kind of diversification opportunities
regions have in terms of upgrading their GVCs. If a region is specialized in many industry-
functions in the core of this network, it would imply it has plenty of options to diversify into
new industry-functions related to existing industry-functions in the region. This is different
from a region that is specialized in a small number of industry-functions in the periphery of

the network, which would indicate the region has little diversification opportunities.

So far we mentioned upgrading of GVCs, but what does upgrading exactly mean in our
evolutionary approach to GVCs? The GVC literature (Humphrey and Schmitz 2002; Giuliani
et al. 2005; Ponte and Ewert 2009; Parrilli et al. 2011) often refers to upgrading in terms of
entering new industries and functions along a value chain that provide higher value added. In
that context, the value added of functions tends to be pre-ranked, like functions such as R&D

and Marketing are considered to have higher levels of value added than Manufacturing or



Distribution. A prime example is the so-called ‘smiling curve’, in which functions at the early
and late stages of a value chain are considered to have the highest value added (Shin et al.
2012; Stollinger 2021). However, such rankings might be obvious for some but rather
arbitrary in other functions (Herndndez Rodriguez et al. 2023). For instance, it is not entirely
clear why moving from manufacturing to sales/after sales is necessarily associated with
upgrading. This is even harder to determine for shifts across industries: does a move from
laptops to mobile phones imply upgrading or not? And how to compare all the possible
industry-functions: would a shift from marketing in laptops to design in mobile phones

indicate a process of upgrading or downgrading?

One way of dealing with this (but definitely not the only way) is to differentiate between
industry-functions in terms of their complexity, following the seminal work of Hidalgo and
Hausmann (2009) on economic complexity (Koch 2021). In our context, complexity captures
the difficulty of mastering capabilities that are needed to excel in a industry-function.
Following Hidalgo and Hausmann (2009), this can be measured by the non-ubiquity of
industry-functions on the one hand, and the diversity of capabilities that need to be combined
in industry-functions on the other hand. This measure will result in a complete list of all
industry-functions in terms of their complexity scores. Such measure would indicate whether,
for instance, management in laptops is more complex than R&D in mobile phones. Another
advantage of such measure is that it can account for that fact that the complexity of industry-
functions can change over time, due to technological change (like robotization or Al), or

processes of standardization and ubiquitification (Maskell and Malmberg 1999).

Potential contributions to the study of the geography of Global Value Chains
So far, we briefly outlined how to characterize industry-functions in GVCs in terms of the

capabilities they share with others (based on the relatedness scores of each pair of industry-



functions) and their levels of complexity (in terms of how difficult it is to master the
underlying capabilities of each industry-function). Following the Balland et al. (2019)
relatedness/complexity framework, this reveals crucial information of how costly
(relatedness) and economically beneficial (complexity) it might be for a region to develop a
specific industry-function. Some new industry-functions might be feasible to develop, while
other might not, just because relevant capabilities are missing in the region. Following this
relatedness/complexity framework opens up a number of potential contributions to the study

of the geography of GVCs, which will be briefly discussed below.

The relatedness/complexity framework on GVCs could contribute to a better understanding of
the evolution of uneven development. The framework allows us to determine the position of
each region in the industry-function space. This would provide insights on what the
opportunity set in a region is to develop new industry-functions. Each region will differ in that
respect, as regions accumulate different sets of capabilities over time. Local capabilities
provide opportunities to regions to upgrade their participation in GVCs and to diversify into
complex industry-functions in particular, but they set also serious limits to what can be

achieved in this upgrading process.

Introducing such an evolutionary approach in GVC studies would also have the potential to
shed light on regional diversification from a GVC perspective. It would provide a conceptual
framework and methodological tool to assess the ability of regions to participate in new
industry-functions, depending on the degree of relatedness with pre-existing industry-
functions in a region. Such a focus on externalities across industry-functions highlights the
role of capabilities specific to the development of GVCs that would be complementary to

other capabilities that are technology-, industry-, occupation- and trademark-specific
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(Boschma 2017). In that sense, it takes up an additional dimension of GVC capabilities to

explain regional diversification that has not yet been accounted for before.

A relatedness/complexity framework on GVCs could also provide additional insights to the
low value added trap literature (Phelps et al. 2003; MacKinnon 2012; Stollinger 2019). An
evolutionary approach to GVCs would suggest that local capabilities in GVCs might become
an obstacle for diversification in regions and limit the capacity of regions to upgrade their
GVCs and to diversify into complex industry-functions. Following Hartmann et al. (2021) and
Pinheiro et al. (2022), this GVC perspective allows to identify whether regions might become
trapped in low-complex industry-functions because they lack diversification opportunities in
high-complex industry-functions, due to a low degree of relatedness with high-complex
industry-functions. In other words, they miss the relevant capabilities to move up the GVC

ladder and therefore, they get stuck in low-complex value added traps (see also Ye 2021).

Such a relatedness/complexity approach to GVCs could also shed light on the question
whether such dynamics in GVCs would favor high-income regions, rather than low-income
regions, and thus have the potential to widen regional inequalities. Pinheiro et al. (2022)
applied such a relatedness/complexity framework to the potential of regions to diversify in
complex technologies or industries and found that this potential is not evenly distributed
across regions. Their study found that high-income regions have often high potential to
diversify in complex activities, while low-income regions rely more on related activities of
low-complexity when diversifying (Pinheiro et al. 2022). Given the higher economic potential
of complex activities (Pintar and Scherngell 2020; Rigby et al. 2022), this implies income
disparities across regions are more likely to be reinforced due to diversification processes.
This still needs to be tested in the case of GVCs. One might expect that high-income regions

often find themselves in the core of the industry-function space of Figure 1 where the most
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complex industry-functions are also most likely to be found. This implies they have many
options to develop complex industry-functions that would strengthen further their leading
economic positions. Instead, low-income regions might find them positioned more often in
the periphery of the industry-function space where low-complex industry-functions are also
more likely to be found. If this would be the case, low-income regions would have little

diversification opportunities to move into complex industry-functions.

Another field of application of the relatedness/complexity approach to GVC is to examine the
impact of inter-regional VC linkages on upgrading in regions. In the GVC literature, there
have been many studies assessing the effect of GVC participation on upgrading processes in
countries and regions, with mixed outcomes (see e.g. De Marchi et al. 2018; Tajoli and Felice
2018; Pahl and Timmer 2020). This shows resemblance to studies that examined the role of
inter-regional linkages for innovation (Fitjar and Rodriguez-Pose 2011; Grillitsch and Nilson
2015; Miguelez and Moreno 2015, 2018; Trippl et al., 2018; Barzotto et al. 2019; Ascani et
al. 2020; Kogler et al. 2023). Inspired by Boschma and Ilammarino (2009), it may be argued
that Value Chain linkages per se do not contribute to functional upgrading, but Value Chain
linkages that offer access to complementary capabilities across regions would matter (Balland
and Boschma, 2021). This requires one has to be specific which capabilities would enhance
the probability of a region to diversify into a new industry-function (i.e. identify the
capabilities related to the new industry-function), which of those are missing in the region,
and which other regions could provide access to those. VC linkages with regions that provide
access to complementary capabilities that are needed to develop a complex industry-function
but are missing in a region would then increase the likelihood of the region to diversify
successfully into the complex industry-function and thus foster functional upgrading in GVCs
(Hernandez-Rodriguez et al. 2024; Sebestyén et al. 2024). This interplay between regional

capabilities and external linkages comes close to the dialectical approach proposed by Yeung
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(2024) in which branching of regional actors into related industries is reinforced by their
strategic coupling with extra-regional networks. This also shows resemblance with the work
of Binz et al. (2016) that depict the rise of GVCs in places as a result of the interplay between
building local capabilities (including legitimacy and institutions) and mobilizing resources

globally.

As discussed above, a key claim of the relatedness/complexity approach to GVCs would be
that the ability of regions to develop new complex VCs and upgrade existing VCs would
depend on the degree of relatedness with pre-existing VCs in regions. Preliminary results
show this is indeed the case (Cortinovis et al. 2020; Herndndez-Rodriguez et al. 2023). But as
many of these GVCs are heavily influenced by investments of multinational companies
(Iammarino and McCann 2013 Crescenzi et al. 2014; Crescenzi and lammarino 2017), the
question is whether these investments may also induce processes of unrelated diversification,
as demonstrated by Neffke et al (2018) and Elekes et al. (2019). This could be a key question

to take up in future research when applying the relatedness/complexity approach to GVCs.

The relatedness/complexity framework could also trigger new thinking of how GVCs can be
better integrated in the design of regional innovation policies (Dannenberg et al. 2018;
Comotti et al. 2020). An evolutionary take on regional policy would advocate that policies
need to be adapted to place-specific capabilities (Alshamsi et al. 2018; Balland et al. 2019;
D’Adda et al. 2020) but it is not immediately clear how to link this to GVCs (Brennan and
Rakhmatullin 2015)? The relatedness-complexity approach could offer a framework and tool
to identify EU partner regions that can provide complementary capabilities to regions that
want to upgrade their GVCs. This approach can identify untapped learning opportunities for
regions involved in GVCs, following the method proposed by Balland and Boschma (2021).

This method has been adopted for instance by Bachtrogler-Unger et al. (2023) to identify

13



complementarities across European regions to promote the Twin Transition. This study found
a strong national bias in many inter-regional collaborations that prevents the exploitation of
complementary capabilities that require international collaborations across regions in Europe.
Our framework on GVCs may be of special interest to policymakers that aim to promote
regional collaborations in their Smart Specialisation Strategies, which has remained a major
challenge so far (Radosevic & Ciampi Stankova, 2015; Tacobucci & Guzzini, 2016; Uyarra et
al., 2018; Barzotto et al., 2019; Giustolisi et al., 2023). In this context, policy could support
the exploitation of regional capabilities and the making of connections to complementary

capabilities in other regions in order to promote functional upgrading of GVCs in regions.

The relatedness/complexity approach also offers an united framework to study processes of
upgrading and downgrading of GVCs in regions. There is an increasing focus on (economic,
social and environmental) downgrading processes in regional studies in GVCs (Bair and
Werner 2011; Plank and Staritz 2015; Blazek 2016; Phelps et al. 2018; Gereffi 2019; Blazek
et al. 2020; Krishnan et al. 2023). A relatedness/complexity framework to economic
downgrading in GVCs could investigate which industry-functions are shrinking or
disappearing in regions, and whether these concern industry-functions of high complexity.
Preliminary evidence tends to suggest that complex industry-functions are more likely to exit
a region when positive externalities from local industry-functions are missing (Hernandez-
Rodriguez et al. 2023). These concern industry-functions that are not strongly anchored or

embedded in local capabilities, and therefore have a higher risk to decline and disappear.

A final question that has been rightly put forward by Yeung (2024) is to develop more
understanding of the role of institutions and geo-political developments for GVCs in regional
settings. The GPN literature has made important contributions in this respect, especially

linking it to the role of lead firms in GVCs, and how lead firms shape assets in their host
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regions including local institutions. The role of the social, political and institutional context is
still understudied in regional diversification (Boschma and Capone 2015), and especially how
local institutional agents and lead firms interact in this process, which has important
implications for regional development (MacKinnon et al. 2019 ; Boschma 2022). This makes
it crucial to understand better how unfavourable regional institutional settings like low quality
of government can act as a barrier to upgrading processes in GVCs (Rodriguez-Pose 2021).
Another promising research avenue is the extent to which institutional complementarities can
make a difference in diversification processes (Boschma 2024). When applied to regional
studies in GVCs, it would revolve around questions like whether prevailing institutions
specific to existing industry-functions in regions can enable the development of new industry-
functions that require similar institutions, and whether these prevailing institutions can
facilitate a process of institutional change that is required to develop new industry-functions
in GVCs. This would add a new and promising layer in regional studies to GVCs that has

remained relatively unexplored so far.
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