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Abstract: This paper explores the intersection of interna-

tional business and economic geography through the lens of

connectivity and complementarity of locations. Both facets

are leveraged by economic agents like multinational enter-

prises (MNEs). Complementarity highlights the value cre-

ated by integrating diverse locational assets, addressing

why locations are connected, while connectivity focuses on

how linkages are established and maintained. Our frame-

work highlights the reciprocity between the dimensions

of complementarity and connectivity to foster intellectual

dialogue between the two fields of international business

and economic geography. Disrupted global value chains

and the digital transformation of economic activities are

substantially reshaping the complementarity and connec-

tivity of locations. In this context, we emphasize the need

to incorporate technological, socio-political, environmen-

tal, and geopolitical dimensions into the analysis of MNE-

location interaction.

Keywords:multinational enterprises; location; complemen-

tarity; connectivity; digitalization

1 Introduction: the MNE-location

interaction

Economic geography focuses on spatial economic processes

and structures, whereas international business centers

on the global business environment at the country level,

including the strategies and operations of multinational

enterprises (MNEs). While these two disciplines have differ-

ent emphases, they share a foundational premise, namely
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that locationmatters. They examinemanyof the same issues

and are therefore deeply interconnected.

For economic geography, place occupies a central posi-

tion, and it emphasizes the role of location as a core

lens to understand regional socio-economic performances.

As such, economic geography conceptualizes clusters and

city regions as distinct bundles of capabilities, assets, rela-

tions, and institutions (Bathelt et al. 2004; Boschma 2005;

Trippl et al. 2020). This conceptualization views the spatial

organization of economic activities from a community per-

spective, a meso-level between the micro-level of firms and

the macro-level of national and global economies. In con-

trast, international business research centers on the macro-

level of countries and the micro-level of MNEs, seeking to

explain their strategies and practices for coordinating cross-

border activities (Cantwell andMudambi 2005; Rugman and

Verbeke 2001). Hence, some of the key interests include

MNE country-level location choices, strategies to mitigate

the liability of foreignness, and approaches to subsidiary

management.

The locational perspective in economic geography and

the organizational approach in international business inter-

act since MNEs represent significant collective actors in

local business communities and locational characteristics

shape MNEs’ strategic choices. Over the past two decades,

intellectual exchange and collaboration between the two

fields have intensified, as evidenced by dedicated issues

in leading journals such as the Journal of Economic Geog-

raphy (Bathelt et al. 2018; Beugelsdijk et al. 2010) and

the Journal of International Business Studies (Beugelsdijk

and Mudambi 2013; Mudambi et al. 2018). Recognizing the

role of MNEs in regional development, economic geog-

raphy highlights the strategic coupling of regions with

MNEs’ global production networks (Yeung 2016) and the

opportunities provided by MNEs for developing regions

to upgrade global value chains (Giuliani et al. 2005). In

international business, location represents a foundational

block to understandingMNEs (Cantwell 2009; Verbeke 2009;

Mudambi 2021), as illustrated in Dunning’s OLI (Ownership-

Location-Internalization) framework (Dunning 2001). Loca-

tional characteristics, such as agglomeration economies

(Alcácer and Chung 2014; Belderbos et al. 2024a) and social
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fabrics (Hernandez 2014), significantly shapeMNEs’ location

decisions.

Despite these overlaps in the two disciplines, which

help “address the blind spots of their research traditions”

(Lorenzen et al. 2020, p.1217), there are still two criti-

cal limitations in our understanding of the MNE-location

interaction. First, this interaction is often framed narrowly

between a single MNE and a single location. Hence, “MNEs

are still basically portrayed in geographical space as inde-

pendent units agglomerating in certain locations, leaving

the nature of the interaction between places and space as

a black box” (Beugelsdijk et al. 2010. p.488). Such a unitary

view of MNEs and locations neglects their broader systemic

relationships – how locations are connected by MNEs glob-

ally. To address this limitation, recent conceptual develop-

ments in international business emphasize the role ofMNEs

as location-connecting organizations (Cano-Kollmann et al.

2016; Castellani et al. 2022; Cuypers et al. 2020). Similarly,

in economic geography, frameworks of global networks of

clusters and cities have been developed to highlight the

pattern and process of how locations are connected through

foreign direct investments (Bathelt and Li 2014; Coe et al.

2010).

Second, conceptualizations of the MNE-location

interaction often presume flows of capital, labor, goods,

and knowledge across borders, though with frictions

(Bathelt et al. 2018). These enable MNEs to use their

firm-specific advantages (FSAs) to efficiently leverage

diverse and complementary locational advantages

(Rugman and Verbeke 2001). However, rising global

value chain disruptions, geopolitical tensions, and social

and environmental challenges amplify the cross-border

frictions that MNEs face, while digitalization enables

competitors to curtail the value of their FSAs. Under

these conditions, it has become increasingly difficult for

MNEs to access, mobilize, and leverage local resources.

To gain support from various local stakeholders, MNEs

need to address not only economic development issues

but also social, political, and environmental impacts in

local settings. These new requirements suggest putting the

MNE-location interaction in a broader research agenda

that incorporates social dynamics, sustainability, and

geopolitical concerns alongside the economic development

and innovation dimensions.

In an effort to frame the MNE-location interaction in a

broader context, this paper proposes a framework centered

on two interrelated concepts with regard to locations: con-

nectivity and complementarity. Connectivity emphasizes

the linkages MNEs create among locations, while com-

plementarity highlights the potential synergies between

these connected locations. In the following sections, we

first elaborate on the two concepts to show how their

relationship helps understand the MNE-location dynamics

more broadly. We proceed to incorporate the effects of

digitalization into our analysis, illustrating how this has

altered the connectivity-complementarity nexus over the

last few decades. Finally, we introduce the contributions

in this special issue through the lens of the connectivity-

complementarity framework.

2 Complementarity and

connectivity of locations: a

framework

In a general sense, the interaction between MNEs and loca-

tions raises two fundamental questions: 1) Why are loca-

tions connected? and 2) How are locations connected? The

concept of complementarity addresses the why, while con-

nectivity focuses on the how (Figure 1).

2.1 Complementarity of locations

Complementarity refers to the added value generated when

two assets are combined (Teece 2018). The degree of com-

plementarity can range from weak to strong. Weak comple-

mentarity arises when assets generate independent value

but yieldmorewhen integrated (Jacobides et al. 2018). Under

strict complementarity, individual assets have little to no

value unless used together (Hart and Moore 1990). In a spa-

tial context, locational complementarity occurs when assets

in two locations produce greater value together than sepa-

rately. This definition assumes that locations differ in their

profiles along dimensions such as economic development,

knowledge specialization, social systems, and institutional

structures. Hence, it is the heterogeneity of locational assets

that creates the potential for complementarity.

Locational complementarity manifests in various

forms. For instance, one location’s production capacity can

complement another location’s market demand, as seen

in trade relations between countries or between a city

Figure 1: A framework on connectivity and complementarity of locations.
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and its surrounding catchment area. The complementarity

of locations also results from the spatial division of

labor, in which regions become specialized in different

but complementary activities in global value chains.

In the knowledge economy, locational complementarity

becomesmore critical since regional innovation ecosystems

increasingly specialize in niche knowledge domains while

new product development requires creative combination

and integration of diverse but related knowledge across

multiple locations (Frenken et al. 2007; Li and Bathelt 2021).

2.2 Connectivity of locations

While complementarity explains why locations are con-

nected, connectivity focuses on how complementary assets

embedded in different locations are linked to create value

(Belderbos et al. 2024b; Cano-Kollmann et al. 2016). This

process is largely facilitated by MNEs, which, through their

organizational networks, possess the capacity to mobilize

and integrate these locational assets effectively (Zaheer and

Nachum 2011).1 Although certain locational assets, such as

the market, can be accessed via trade, integrating specific

and complex locational assets often requires tight gover-

nance. MNEs, with their capability to coordinate activities

across geographic and institutional boundaries, are partic-

ularly well-suited to perform this function (Rugman and

Verbeke 2001).

The modes of locational connectivity differs depending

on the agents involved, and on the linkage duration, direc-

tion, and scope. First, in terms of agents, connectivity can be

constructed by organizations (Bathelt et al. 2004; Lorenzen

and Mudambi 2013) or individuals, such as transnational

entrepreneurs and mobile professionals (Saxenian 2006).

The two types of agents overlap as expatriate assignments

and international travel within MNEs reflect both organi-

zational and individual connectivity among locations. Orga-

nizational connectivity of locations can be further classi-

fied into intra-organizational connectivity, in which one

MNE establishes operations in multiple locations, and inter-

organizational connectivity, in which firms from different

locations form strategic alliances, merge or acquire, or

become buyers and suppliers (Turkina et al. 2016).

Second, the connectivity of locations varies in dura-

tion, direction, and scope. Locational linkages can be either

durable or temporary (Li 2014). Durable or permanent con-

nections include the establishment of subsidiaries or joint

ventures in new locations, while temporary connections

1 Besides MNEs, labor flow and inter-government collaboration also

play an important role in connecting locations.

arise through professional interactions, such as those occur-

ring at industry conferences or trade fairs. In terms of

linkage direction, connectivity of locations can be either

inbound,where a location attracts foreign direct investment

(FDI), thereby bringing in external resources, technologies,

and expertise, or outbound, where firms from a location

invest externally, allowing the transfer of local capabilities

and expertise to other regions (Bathelt and Buchholz 2019;

Berman et al. 2020).

Further, the connectivity of locations can have different

scope reflecting its depth and breadth (Cantwell and Zaman

2024). Deep connectivity involves repeated, enduring link-

ages with specific locations, fostering intense interdepen-

dence and mutual reliance. In contrast, wide connectivity

spans a broad range of locations, enabling diversification

and access to a wide variety of complementary assets.

Together, these dimensions highlight the multifaceted

nature of the connectivity of locations. As primary agents

of location connectivity, MNEs play a crucial role in link-

ing complementary assets across geographically dispersed

locations. In leveraging their location-connecting networks,

MNEs cannot only create value for their shareholders

but also, purposely or unintentionally, shape the socio-

economic development, political tensions, and environmen-

tal goals of the communities they connect.

3 Dynamics of locational

complementarity and

connectivity

After explaining the forms of locational complementarity

and the modes of locational connectivity, we now elaborate

the framework further in a dynamic and interconnected

perspective. Locational complementarity and connectiv-

ity can be significantly altered by technological progress,

geopolitical tensions, policies and regulations, conflicts

and wars, as well as natural disasters. For instance, anti-

globalization forces, nationalistic policies, and tariffs make

connectivity of locations not onlymore costly but also politi-

cally risky (Prasad 2025). Understanding how technological,

socio-political, and natural forces shape locational comple-

mentarity and connectivity represents a fruitful avenue of

research. We begin by investigating how digitalization, the

major technological force of the current era, is changing

locational complementarity and connectivity. Subsequently,

we explore the reciprocal relationship between comple-

mentarity and connectivity and its implications for the

research on the MNE-location interaction.
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3.1 Digitalization

A particularly important aspect of the 21st-century global

economy that affects both connectivity and complemen-

tarity is digitalization. Digitalization manifests in two dis-

tinct but interconnected forms, each with unique implica-

tions for global business organizations. In its first form, as

information and communications technologies (ICT) that

transmit data seamlessly at minimal costs, digitalization

enhances connectivity between geographically separated

locations. In its second form, in situ digital technologies,

such as smart factories using artificial intelligence and

robotics to redesign production processes and empower

human productivity, it transforms activities within specific

locations. Together, these technological developments cre-

ate opposing forces that reshape the global footprint of

multinational enterprises (Autio et al. 2021).

Information and communications technologies have

dramatically improved the efficiency and effectiveness of

connectivity between distant locations. Through advance-

ments in telecommunication infrastructure, cloud comput-

ing, collaborative software, and digital platforms, ICT has

fundamentally altered how information, knowledge, and

instructions flow across geographic space. This enhanced

connectivity significantly reduces the spatial transaction

costs, i.e., the costs associated with conducting business

across geographic spaces like borders and continents.

As these spatial transaction costs decrease, MNEs find

it increasingly viable to disperse their activities across a

broader geographic range. The ability to coordinate com-

plex operations remotely enables firms to distribute differ-

ent functions to optimal locations without sacrificing oper-

ational cohesion. For example, research and development

may be located in innovation hubs, while customer service

operations might be situated in regions with appropriate

language skills and time zone advantages.

Consequently, ICT advancements generally increase the

centrifugal forces acting on MNEs, promoting greater geo-

graphic dispersion of their activities.More locations become

viable operational sites, and the volume of activities under-

taken at a distance from headquarters expands. This disper-

sion allows MNEs to leverage location-specific advantages

across a broader geographic canvas. In short, it increases

the extent of locational complementarity.

The second form of digitalization involves in situ digital

technologies that transform activities within specific loca-

tions (Autio et al. 2021; Choi et al. 2023; Yoon et al. 2023).

Technologies such as robotization, 3D printing, artificial

intelligence, and the broader Industry 5.0 paradigm focus

on enhancing productivity and effectiveness at the point

of operation. These technologies fundamentally alter the

production function of various business activities, changing

the input requirements and comparative advantages of dif-

ferent locations.

A critical consequence of in situ digital technologies

is their tendency to reduce locational complementarity. As

advanced economies increasingly adopt automation and

robotization, the traditional comparative advantage of low-

cost, low-skill labor locations diminishes. When robots

can perform tasks previously delegated to human workers

in lower-wage economies, the economic rationale for off-

shoring weakens. The production function transforms from

labor-intensive to capital- and technology-intensive, reduc-

ing the need for geographic dispersion based on labor cost

differentials.

As a result, in situ digital technologies generally

strengthen centripetal forces, promoting the concentration

rather than dispersion of MNE activities. As the value of

low-cost labor diminishes relative to technological capabili-

ties, production may “reshore” or “near-shore” to locations

closer to end markets or innovation centers.

The overall impact of digitalization on the geographic

dispersion of MNE activities depends on the balance

between ICT-driven centrifugal forces and in situ digital

centripetal forces. This balance is not uniform across indus-

tries, functions, or time periods. Rather, it evolves with tech-

nological developments, business model innovations, and

changes in the global economic landscape.

For activities where knowledge transfer, coordination,

and communication are paramount (such as business ser-

vices or software development), the centrifugal forces of

ICTmay dominate, leading to greater geographic dispersion.

Conversely, in manufacturing activities where automation

and robotization can substantially replace labor inputs, the

centripetal forces of in situ digital technologies may dom-

inate, leading to greater geographic concentration. More-

over, the balancemay shift over time as technologiesmature

and diffuse globally. What begins as a concentrating force

may eventually enable new forms of dispersion as technolo-

gies become more accessible across diverse locations.

Digitalization represents a transformative force in the

21st-century global economy, fundamentally altering both

connectivity and complementarity of locations. Through

ICT, digitalization enhances the ability of MNEs to coordi-

nate activities across geographic space, promoting greater

dispersion. Through in situ digital technologies, digital-

ization transforms the production function within loca-

tions, possibly reducing the complementarity that previ-

ously drove geographic dispersion.

The net effect on the geographic dispersion of MNE

activities depends on the relative strength of these opposing
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forces. As digitalization continues to evolve, MNEs must

continuously reassess their global footprint, balancing the

enhancing connectivity offered by ICT against the chang-

ing locational complementarities resulting from in situ dig-

ital technologies. Understanding this dynamic interplay is

essential for both business strategy and public policy in an

increasingly digital global economy.

3.2 From complementarity to connectivity

After explaining the concepts of connectivity and comple-

mentarity of locations and their dynamics shaped by dig-

italization, we now turn to their relationships, aiming to

understand the MNE-location interaction systematically in

the current new context. Placing regions as the contextual

backdrop andMNEs as the central actors, this section exam-

ines how regional characteristics (economic, socio-political,

or environmental), reflecting locational complementarity,

influence the location decisions of MNEs, or the decisions

of generating or discontinuing connectivity.

While MNEs’ rationale for location choices can be

broadly characterized as market seeking and asset acquisi-

tion (Dicken 2014), the interplay between regional attributes

and MNEs’ location strategies is complex (Crescenzi et al.

2014). For instance, Alcácer and Chung (2014) measure the

three elements of agglomeration economies (labor market

pooling, knowledge spillovers, and supplier sharing) and

find thefirst two exertmuch greater effects on foreign direct

investment (FDI) attraction. Similarly, Asmussen and others

(2020) measure various urban features, showing infrastruc-

ture and cosmopolitan culture in globally connected cities

draw knowledge-intensive FDIs.

In addition to economic features, social structures,

geopolitical tensions, and environmental concerns are

increasingly pronounced in local settings, factoring into

MNEs’ decisions in making connectivity. For example,

Ascani and others (2023) find that Chinese FDI in manufac-

turing activities may favor locations with fragile environ-

mental conditions. On geopolitical tensions, Li and others

(2023) suggest that, when the relation between the host

country and their home country deteriorates, MNEs tend to

choose locations in the host country where firms from their

home country have already agglomerated to mitigate polit-

ical risk. Further, with a case study of a peripheral region

in East Germany, Henn andHannemann (2024) demonstrate

how local political resentment can translate into hostile

business practices against foreign firms, exacerbating liabil-

ities of foreignness. This aligns with the well-known case of

Amazon’s second headquarters in North America. Initially,

Amazon chose New York City but then decided to with-

draw due to urban politics and protests from local groups

(Durkin 2018). These studies illustrate how MNEs’ decisions

of establishing or discontinuing locational connectivity are

increasingly shaped by location-specific social and political

dynamics. Understanding how these dynamics play out will

be invaluable to extend our understanding of the MNE-

location interaction.

3.3 From connectivity to complementarity

Shifting the focus from MNEs to regions, we can explore

how the trans-local linkages created by MNEs (connectiv-

ity) influence regional socio-economic features and sus-

tainability goals (complementarity). While it is widely

acknowledged that global pipelines complement local buzz

(Bathelt et al. 2004) and that “connectivity is an essential

dimension of regional economic development” (Crescenzi

and Iammarino 2017, p.110), the effects of different types

of connectivity on local social and economic development,

including the mechanisms associated, remain unclear.

For instance, policymakers tend to presume that

inward investment can stimulate employment and eco-

nomic growth, while outward investment seems to imply

the loss of local wealth and development opportunities

(Castellani and Pieri 2016). However, empirical studies chal-

lenge this assumption (Crescenzi and Ganau 2025). Bathelt

and Buchholz (2019) find positive relations between out-

ward investment and home region’s economic develop-

ment, channeled through mechanisms including knowl-

edge transfer, job creation and income growth in the home

region. Equally, the positive impact of inward investment

in the host region may also be exacerbated. Lorenzen and

others (2020) indicate that while MNEs connect with major

urban centers, they may inadvertently disconnect them

from these and other urban centers’ surrounding areas,

exacerbating inequalities between urban cores and their

catchment areas. Further in this direction, Cantwell and

Zaman (2024) show that international knowledge connec-

tivity leads to increasing innovation concentration in global

cities. These findings suggest thatMNEs’ choices and actions

mayplay a role in creating the current social-economic land-

scape characterized by interregional inequality and social

fragmentation (Storper 2018; Bathelt et al. 2024). As argued

by Wiessner and others (2024), the impacts of MNEs on

regions need to be examined from a broader perspective

that integrates economic, social, and ethical considerations.

Beyond MNEs’ direct impacts in their host regions,

MNEs also shape regional socio-economic development

indirectly through the global patterns of their linkages (con-

nectivity), as manifested in global networks of clusters and

city regions. These global patterns emerge from organiza-

tional and individual linkages. At the organizational level,
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Li and Bathelt (2018, 2021) identify a pattern of investment

linkages across clusters, which may channel more growth

potential to these locations, leaving unconnected regions

marginalized. Focusing on the aerospace industry, Turkina

and others (2016) findbuyer-supplier relationships tend also

to be formed across clusters. Further, Berman and others

(2020) show that Italian industrial districts exhibit greater

inbound investments from foreign firms than outbound

investments by local players, suggesting the direction of

connectivity can be important to understand innovation of

interconnected clusters. At the individual level, Saxenian

(2006) highlights the role of transnational entrepreneurs

in fostering high-tech cluster connectivity, while Park and

others (2019), using LinkedIn data, depict cluster networks

formed through labormobility. In light of rising geopolitical

tensions, restrictive immigration policies, and regulatory

barriers for cross-border investments, it is interesting to

examine the dynamics of these global networks of clusters

and city regions and their influences on regional socio-

economic development, such as inequality and segregation.

In sum, the two previous sections examine the two-way

relationships between connectivity and complementarity of

locations. It is important to note that their interplay and

dynamic is deeply interwoven, like two sides of the same

coin. International connectivity often channels innovation

and economic activity into specific locations, exacerbating

inter-regional differences, but also inequalities and inten-

sifying social and political segregation. These pressures,

in turn, can generate backlash from marginalized places

(Rodríguez-Pose 2018) to disrupt global connectivity estab-

lished by MNEs. To understand the reciprocal interaction

betweenMNEs and locations in the current context requires

collective efforts from international business and economic

geography.

4 Contributions in the special issue

Through the lens of the complementarity-connectivity

framework, the four papers in the special issue can be

classified in two groups, addressing complementarity and

connectivity, respectively. Parnreiter and colleagues (2025)

and Pishdadian and others (2025) explore complementarity

between connected locations, while Bathelt and Cantwell

(2025) and Sielker and Dannenberg (2025) focus on the con-

struction and destruction of connectivity among locations

with complementary assets.

Parnreiter and colleagues (2025) broaden the scope

of locational complementarity by examining MNEs’ repa-

triation of profits across space. Focusing on German

investments in China, their estimates indicate that 71 % of

repatriated profits frommanufacturing sectors like automo-

biles and chemics are directed to just four western Länder

(sub-national states) in Germany, while the five eastern

Länder receive only 9 %, exacerbating west-east disparities

within the country and echoing a pattern of local disconnec-

tivity intertwined with international connectivity (Loren-

zen et al. 2020).

Pishdadian and others (2025) compare the transition

toward sustainability in two aerospace clusters – one in

Montreal, Canada and the other in Toulouse, France. The

two clusters exhibit heterogeneous but complementary

assets. While the former cluster excels in developing sus-

tainable innovations, exemplified by Bombardier’s C-Series

aircraft, the latter is strong in its global production and

service capabilities through Airbus’ extensive operations.

This complementarity between the two clusters propels

their connectivity, as demonstrated byAirbus’ acquisition of

Bombardier’s C-Series. Further, the study highlights increas-

ing collaboration and knowledge exchange between the

two clusters to leverage their complementarities in aircraft

development and production after Airbus’ acquisition of

Bombardier’s C-Series.

Shifting from complementarity between locations to

connectivity, Sielker and Dannenberg (2025) investigate the

vulnerabilities of global trade and supply chain infrastruc-

tures, using China’s Belt and Road Initiative as a case study.

Their analysis, set against the backdrop of the Ukraine war,

identifies the geopolitical risks that threaten connectivity

along key infrastructure routes between Europe and Asia.

Besides wars, geopolitics can also translate into trade poli-

cies, such as tariff or not-tariff barriers, which can equally

disrupt locational connectivity. These risks highlight the

need to integrate geopolitical considerations into the anal-

ysis of the MNE-location interaction. For MNEs, managing

the geopolitical risks represents a crucial and systematic

challenge in global value chains.

The fragility of international connectivity raises ques-

tions about how to establish and sustain resilient link-

ages among locations. In an era of increasing investment

restrictions and tightening immigration policies, building

and maintaining organizational pipelines and individual

connections has become more challenging. In this context,

Bathelt and Cantwell (2025) propose a novel perspective by

emphasizing the role of professional communities – groups

of professionals tied by shared industry experience and

qualifications, independent of their organizational affilia-

tion. They argue that dynamic local professional commu-

nities with intensive interactions with global professional

communities are essential for fostering resilient interna-

tional connectivity and facilitating knowledge transfer for
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MNEs. Their arguments resonate with the emphasis on sub-

national scales in understanding MNE strategies (Beugels-

dijk 2022; Mudambi et al. 2018). Importantly, they highlight

the role of MNEs’ communities of origin, besides their coun-

tries of origin, in shaping their internationalization pro-

cesses. Future research can examine howMNEs engagewith

local professional communities and facilitate interactions

between local and international professional networks.

5 Conclusions

This paper revisits the intersection between international

business and economic geography through the lens of

connectivity and complementarity of locations, empha-

sizing their reciprocal relations. The complementarity-

connectivity framework focuses on two fundamental ques-

tions regarding MNEs and locations: 1) why locations are

connected, which highlights location heterogeneity, and 2)

how locations are connected, which emphasizes the agency

of MNEs. The forms of locational complementarity and the

modes of locational connectivity are shaped by technolog-

ical, socio-economic, political, and natural forces. We illus-

trate how the transformative force of digitalization can alter

the relationship between locational connectivity and com-

plementarity.Moreover, as incipient aspects of digitalization

like artificial intelligence and machine learning continue

to develop, this relationship will evolve further. Hence, the

complementarity-connectivity framework can serve as a

schema to incorporate artificial intelligence and other new

forces in contemporary contexts into the analysis of MNE-

location interplay.

We aim to inspire future collaborations between the

two closely related fields, which often approach the same

phenomena from distinct yet complementary perspectives.

The complementarity-connectivity framework builds on

existing efforts to develop a holistic understanding of the

MNE-location interaction (e.g., Iammarino and McCann

2013; Bathelt et al. 2018; Mudambi et al. 2018; Beugelsdijk

2022) and argue for integrating digitalization, sustainability,

inequality, and disruptions into the analysis.

Acknowledgement: We thank Harald Bathelt for insight-

ful comments and suggestions on an earlier version of the

paper.

Research ethics: Not applicable.

Informed consent: Not applicable.

Author contributions: All authors have accepted responsi-

bility for the entire content of thismanuscript and approved

its submission.

Use of Large Language Models, AI and Machine Learning

Tools: ChatGPT was used for language improvement of the

manuscript before submission.

Conflict of interest: The authors state no conflict of interest.

Research funding: None declared.

Data availability: Not applicable.

References

Alcácer, J. and Chung, W. (2014). Location strategies for agglomeration

economies. Strategic Manage. J. 35: 1749−1761,.
Ascani, A., Nair, L.B., and Iammarino, S. (2023). Racing to the bottom or

seeking legitimacy? National environmental performance and the

location strategies of Chinese MNEs. J. Int. Manage. 29: 100993,.

Asmussen, C.G., Nielsen, B.B., Weatherall, C.D., and Lyngemark, D.H.

(2020). Foreign ownership and global city characteristics: unpacking

the connectivity of micro-locations. Reg. Stud. 54: 352−365,.
Autio, E., Mudambi, R., and Yoo, Y. (2021). Digitalization and globalization

in a turbulent world: centrifugal and centripetal forces. Global

Strategy J. 11: 3−16,.
Bathelt, H. and Buchholz, M. (2019). Outward foreign direct investments

as a catalyst of urban-regional income development? Evidence from

the United States. Econ. Geogr. 95: 442−466,.
Bathelt, H., Buchholz, M., and Storper, M. (2024). The nature, causes, and

consequences of inter-regional inequality. J. Econ. Geogr. 24:

353−374,.
Bathelt, H., Cantwell, J.A., and Mudambi, R. (2018). Overcoming frictions

in transnational knowledge flows: challenges of connecting,

sense-making and integrating. J. Econ. Geogr. 18: 1001−1022,.
Bathelt, H. and Cantwell, J. (2025). Communities and the

internationalization process. ZFW − Adv. Econ. Geogr. 29.

Bathelt, H. and Li, P.F. (2014). Global cluster networks − foreign direct

investment flows from Canada to China. J. Econ. Geogr. 14: 45−71,.
Bathelt, H., Malmberg, A., and Maskell, P. (2004). Clusters and

knowledge: local buzz, global pipelines and the process of

knowledge creation. Prog. Hum. Geogr. 28: 31−56,.
Belderbos, R., Castellani, D., Du, H.S., and Lee, G.H. (2024a). Internal

versus external agglomeration advantages in investment location

choice: the role of global cities’ international connectivity. J. Int. Bus.

Stud. 55: 1−19,.
Belderbos, R., Lee, G.H., Mudambi, R., Du, H.S., and Somers, D. (2024b).

When does international knowledge connectivity of global cities

attract R &D investments? The role of concentrated ownership

through organizational pipelines. Res. Policy 53: 105083.

Berman, A., Marino, A., and Mudambi, R. (2020). The global connectivity

of regional innovation systems in Italy: a core-periphery

perspective. Reg. Stud. 54: 677−691,.
Beugelsdijk, S. (2022). Capitalizing on the uniqueness of international

business: towards a theory of place, space, and organization. J. Int.

Bus. Stud. 53: 2050−2067,.
Beugelsdijk, S., McCann, P., and Mudambi, R. (2010). Introduction: place,

space and organization − economic geography and the

multinational enterprise. J. Econ. Geogr. 10: 485−493,.
Beugelsdijk, S. and Mudambi, R. (2013). MNEs as border-crossing

multi-location enterprises: the role of discontinuities in geographic

space. J. Int. Bus. Stud. 44: 413−426,.



8 — P. Li and R. Mudambi: The complementarity and connectivity of locations

Boschma, R. (2005). Proximity and innovation: a critical assessment. Reg.

Stud. 39: 61−74,.
Cano-Kollmann, M., Cantwell, J., Hannigan, T.J., Mudambi, R., and Song, J.

(2016). Knowledge connectivity: an agenda for innovation research

in international business. J. Int. Bus. Stud. 47: 255−262,.
Cantwell, J. (2009). Location and the multinational enterprise. J. Int. Bus.

Stud. 40: 35−41,.
Cantwell, J. and Mudambi, R. (2005). MNE competence-creating

subsidiary mandates. Strategic Manage. J. 26: 1109−1128,.
Cantwell, J. and Zaman, S. (2024). International knowledge connectivity

and the increasing concentration of innovation in major global

cities. J. Econ. Geogr. 24: 415−440,.
Castellani, D. and Pieri, F. (2016). Outward investments and productivity:

evidence from European regions. Reg. Stud. 50: 1945−1964,.
Castellani, D., Lavoratori, K., Perri, A., and Scalera, V.G. (2022).

International connectivity and the location of multinational

enterprises’ knowledge-intensive activities: evidence from US

metropolitan areas. Global Strategy J. 12: 82−107,.
Choi, Y., Yoon, S., Park, C.-Y., and Lee, K.-C. (2023). In-situ observation

and calibration in building digitalization: comparison of intrusive

and nonintrusive approaches. Auto. Constr. 145: 104648,.

Coe, N.M., Dicken, P., Hess, M., and Yeung, H.W.C. (2010). Making

connections: global production networks and world city networks.

Global Networks 10: 138−149,.
Crescenzi, R. and Ganau, R. (2025). Inward FDI and regional performance

in Europe after the Great Recession. Cam. J. Reg. Econ. Soc. 18:

167−192.
Crescenzi, R. and Iammarino, S. (2017). Global investments and regional

development trajectories: the missing links. Reg. Stud. 51: 97−115,.
Crescenzi, R., Pietrobelli, C., and Rabellotti, R. (2014). Innovation drivers,

value chains, and the geography of multinational corporations in

Europe. J. Econ. Geogr. 14: 1053−1086,.
Cuypers, I.R., Ertug, G., Cantwell, J., Zaheer, A., and Kilduff, M. (2020).

Making connections: social networks in international business. J.

Int. Bus. Stud. 51: 714−736,.
Dicken, P. (2014). Global shift: mapping the changing contours of the world

economy, 7th ed. Sage, California.

Dunning, J.H. (2001). The eclectic (OLI) paradigm of international

production: past, present and future. Int. J. Econ. Bus. 8:

173−190,.
Durkin, E. (2018). New York City to Amazon: drop dead. The Guardian,

November 14. https://www.theguardian.com/technology/2018/

nov/14/amazon-hq2-new-york-protest-queens-long-island-city.

Frenken, K., Van Oort, F., and Verburg, T. (2007). Related variety,

unrelated variety and regional economic growth. Reg. Stud. 41:

685−697,.
Giuliani, E., Pietrobelli, C., and Rabellotti, R. (2005). Upgrading in global

value chains: lessons from Latin American clusters.World Develop.

33: 549−573,.
Hart, O. and Moore, J. (1990). Property rights and the nature of the firm. J.

Political Econ. 98: 1119−1158,.
Henn, S. and Hannemann, M. (2024). Populist resentments and identities

and their repercussions on firms and regions. The example of East

Thuringia. J. Econ. Geogr. 24: 459−474,.
Hernandez, E. (2014). Finding a home away from home: effects of

immigrants on firms’ foreign location choice and performance.

Administrative Sci. Q. 59: 73−108,.

Iammarino, S. and McCann, P. (2013). Multinationals and economic

geography: location, technology and innovation. Edward Elgar

Publishing, Cheltenham.

Jacobides, M.G., Cennamo, C., and Gawer, A. (2018). Towards a theory of

ecosystems. Strategic Manage. J. 39: 2255−2276,.
Li, P. (2014). Global temporary networks of clusters: structures and

dynamics of trade fairs in Asian economies. J. Econ. Geogr. 14:

995−1021,.
Li, P. and Bathelt, H. (2018). Location strategy in cluster networks. J. Int.

Bus. Stud. 49: 967−989,.
Li, P. and Bathelt, H. (2021). Spatial knowledge strategies: an analysis of

international investments using fuzzy set qualitative comparative

analysis (fsQCA). Econ. Geogr. 97: 366−389,.
Li, Y., Li, J., Zhang, P., and Gwon, S. (2023). Stronger together:

country-of-origin agglomeration and multinational enterprise

location choice in an adverse institutional environment. Strategic

Manage. J. 44: 1053−1083,.
Lorenzen, M. and Mudambi, R. (2013). Clusters, connectivity and

catch-up: bollywood and Bangalore in the global economy. J. Econ.

Geogr. 13: 501−534,.
Lorenzen, M., Mudambi, R., and Schotter, A. (2020). International

connectedness and local disconnectedness: MNE strategy,

city-regions and disruption. J. Int. Bus. Stud. 51: 1199−1222,.
Mudambi, R. (2021) Location and international strategy formation: a

research agenda. In: Mellahi, K., Meyer, K., Narula, R., Surdu, I., and

Verberke, A. (Eds.). The oxford handbook of international business

strategy. Oxford University Press, Oxford.

Mudambi, R., Li, L., Ma, X., Makino, S., Qian, G., and Boschma, R. (2018).

Zoom in, zoom out: geographic scale and multinational activity. J.

Int. Bus. Stud. 49: 929−941,.
Park, J., Wood, I.B., Jing, E., Nematzadeh, A., Ghosh, S., Conover, M.D.,

and Ahn, Y.Y. (2019). Global labor flow network reveals the

hierarchical organization and dynamics of geo-industrial clusters.

Nat. Commun. 10: 3449,.

Parnreiter, C., Kolhoff, K., Steinwärder, L., and Obersteller, C. (2025).

Uneven development instead of complementarity: how the

repatriation of FDI-profits fuels capital accumulation in Germany.

ZFW − Adv. Econ. Geogr. 29.

Pishdadian, H., Aubertin, A., Turkina, E., Cohendet, P., and Simon, L.

(2025). How aerospace clusters respond to the challenge of

sustainability: a comparison of the Toulouse and Montreal clusters.

ZFW − Adv. Econ. Geogr. 69: 24−40.
Prasad, E. (2025). The age of tariffs. Foreign Affairs, April 3. https://www

.foreignaffairs.com/united-states/age-tariffs-trump-global-

economy.

Rodríguez-Pose, A. (2018). The revenge of the places that don’t matter

(and what to do about it). Cam. J. Reg., Econ. Soc. 11: 189−209,.
Rugman, A.M. and Verbeke, A. (2001). Subsidiary-specific advantages

in multinational enterprises. Strategic Manage. J. 22: 237−250,.
Saxenian, A. (2006). The new argonauts: regional advantage in a global

economy. Harvard University Press, Massachusetts.

Sielker, F. and Dannenberg, P. (2025). New economic geographies of

war: risks and disruptions in Eurasian transport routes and supply

chains through the military conflict in Ukraine. ZFW − Adv. Econ.

Geogr. 69: 41−54.
Storper, M. (2018). Separate Worlds? Explaining the current wave of

regional economic polarization. J. Econ. Geogr. 18: 247−270,.

https://www.theguardian.com/technology/2018/nov/14/amazon-hq2-new-york-protest-queens-long-island-city
https://www.theguardian.com/technology/2018/nov/14/amazon-hq2-new-york-protest-queens-long-island-city
https://www.foreignaffairs.com/united-states/age-tariffs-trump-global-economy
https://www.foreignaffairs.com/united-states/age-tariffs-trump-global-economy
https://www.foreignaffairs.com/united-states/age-tariffs-trump-global-economy


P. Li and R. Mudambi: The complementarity and connectivity of locations — 9

Teece, D.J. (2018). Profiting from innovation in the digital economy:

enabling technologies, standards, and licensing models in the

wireless world. Res. Policy 47: 1367−1387,.
Trippl, M., Baumgartinger-Seiringer, S., Frangenheim, A., Isaksen, A., and

Rypestøl, J.O. (2020). Unravelling green regional industrial path

development: regional preconditions, asset modification and

agency. Geoforum 111: 189−197,.
Turkina, E., Van Assche, A., and Kali, R. (2016). Structure and evolution of

global cluster networks: evidence from the aerospace industry. J.

Econ. Geogr. 16: 1211−1234.
Verbeke, A. (2009). International business strategy. Cambridge University

Press, Cambridge.

Wiessner, Y.T., Giuliani, E., Wijen, F., and Doh, J. (2024). Towards a more

comprehensive assessment of FDI’s societal impact. J. Int. Bus. Stud.

55: 50−70,.
Yeung, W.C.H. (2016). Strategic coupling: east asian industrial

transformation in the new global economy. Cornell University Press,

Ithaca.

Yoon, S., Choi, Y., and Koo, J. (2023). In situ virtual sensors in building

digital twins: framework and methodology. J. Ind. Inf. Integr. 36:

100532,.

Zaheer, S. and Nachum, L. (2011). Sense of place: from location

resources to MNE locational capital. Global Strategy J. 1:

96−108,.


	1 Introduction: the MNE-location interaction
	2 Complementarity and connectivity of locations: a framework
	2.1 Complementarity of locations
	2.2 Connectivity of locations

	3 Dynamics of locational complementarity and connectivity
	3.1 Digitalization
	3.2 From complementarity to connectivity
	3.3 From connectivity to complementarity

	4 Contributions in the special issue
	5 Conclusions
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Euroscale Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 35
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1000
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.10000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /DEU <>
    /ENU ()
    /ENN ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (ISO Coated v2 \(ECI\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B0048006F006800650020004100750066006C00F600730075006E0067005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.503940
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


