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Abstract

The recent global disruptions revealed the fragility of the modern global value chains
(GVCs). These disruptions presented the necessity to explore resilience of firms operating
in GVCs. To meet this need, the lense of complementarities from the ecosystem theory can
serve as the extension of the GVCs with the structural context of ecosystems ensuring
resilience. Therefore, the aim of this study is to investigate determining factors of resilience
of firms operating in GVCs in the perspective of complementarities. The synthetic literature
review and content analysis was adopted for the purpose of the research, which allowed to
identify two groups of determining factors of resilience of firms operating in GVCs, namely
firm- and network-level factors, and explain how firm-level capabilities translate to
resilience outcomes. The study found that firms operating in GVCs generate resilience
indirectly through complementarities as they enable the emergence of network-level
capabilities, which in turn drive resilience outcomes.

Keywords: global value chains, resilience, ecosystem theory, complementarities.

INTRODUCTION

The global economy of 21st century is described by an exceptional level of international integration.
With the rise of global value chains in recent decades, it has become common for different stages of
production to take place across multiple countries. GVCs have brought a high level of transformation,
opening new business opportunities and increasing productivity (Schmidt et al, 2020). GVCs now enable
real-time coordination among highly specialized firms located around the globe. They provided firms
access to a broader and more diverse range of capabilities and resources, supporting innovation and the
development of more sophisticated products. Empirical evidence across industries and firms pertain a
positive relationship between GVC participation and productivity (OECD, 2025).
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The recent global disruptions, such as geopolitical uncertainty and fragmentation of production revealed
the fragility of the modern GVCs. The reliance of firms on various links in the value chains and lack of
flexibility on the side of suppliers positioned the current GVC configurations in question. Shrinking
international trade contracted the international economy. These disruptions presented a great need to
examine resilience of GVCs towards disruptions and their impacts (Castaneda-Navarrete et al, 2020).

Furthermore, the global economy is experiencing major shifts fuelled by digitization and
modularization. In this evolving environment, industries that once operated within clear GVCs and well-
defined boundaries have become interconnected across sectors and regions, implementing innovative
governance solutions (Thun et al, 2025). In this rapidly evolving global system, the ecosystem view
provides a structural context that extends beyond the boundaries of the GVC itself, underpinning its
operational effectiveness. Furthermore, it underscores the necessity for the supply chain to engage with
the broader community to ensure long-term viability and resilience (Pimenta et al, 2022). What is more,
Mollenkopf et al (2021) also address ecosystems as extension of the GVCs as they perform the
facilitation of exchange of goods and services among firms that do not typically exchange in GVCs,
therefore these firms are integrating resources for maintaining the necessary level of supply.

According to Schmidt et al (2020), GVCs are affected by interdependencies associated with ecosystems
which lead to resilience benefits. What is more, according to the recent research (Adner, 2017; Jacobides
et al, 2018), ecosystems pertain an integrative view on GVCs stressing the strong interdependencies
between value creating actors. By building an interconnected ecosystem, firms operating in GVCs can
rapidly spot bottlenecks, address challenges, and make well-informed decisions, consequently
enhancing resilience and adaptability (Biirgel et al., 2023). Hence, the perspective of the ecosystem
theory in terms of complementarities allows to examine GVCs in the broader spectrum and in more
profound manner since ecosystems can be considered as extension of GVCs. Therefore, this study aims
to answer the following research question: What are the key factors influencing resilience of firms
operating in GVCs? The aim of this study is to define the determining factors of resilience of firms
operating in GVCs in the perspective of complementarities from the ecosystem theory.

The paper is structured as follows. After the introduction, the following section presents the literature
review on resilience of firms operating in GVCs and the perspective of ecosystem theory and its
complementarities, followed by methodology of the study. This paper proposes theoretical framework
for identifying the determining factors of resilience of firms operating in GVCs, follows with discussion,
then synthesizes the conclusions of the research and discusses limitations of the study incorporating
avenues for future research.

Literature review

Conceptualizing resilience in the context of the research. In nowadays rapidly changing world, GVCs
must act on a timely manner in order to be able to meet the changes and the needs in the markets, which,
in turn means, that they must respond in accordance to unpredictable, dynamic and even unstable
environments. Academicians have referred to resilience as a firm’s capability to respond to disruptions
and restore normal operations (Rice & Caniato, 2003). Resilience of the firm can also be defined as
multi-level trait as identified by Ambulkar et al (2015) “capability of the firm to be alert, to adapt to,
and quickly respond to changes brought by a supply chain disruption”. However, in the context of GVCs,
resilience is attained by communities, not by single members (Shin & Park, 2021). Since a GVC can be
pictured as one single community and each firm as part of that community, the leaders of such chains
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are encouraged to evaluate the performance of the firms on the GVC level, on individual one. GVC
resilience helps firms to overcome disruptions while maintaining operations on a high level (Raj et al,
2022).

According to Shi & Mena (2021) resilience of GVCs can be divided into three main segments. The first
is concentrated on the capacity of the chain to respond to various disruptions, as in the definition
provided by Christopher & Peck (2004) “the ability of a system to return to its original state or move to
a new, more desirable state after being disturbed”. The second is concentrated on the capacity of the
chain to withstand disruptions as in the definition provided by Kim et al (2015) “a network-level attribute
to withstand disruptions that may be triggered at the node or arc level”. The third is concentrated on the
capacity of the chain to return to the original state and to recover from the disruption as in the definition
provided by Melnyk et al (2014) “the ability of a supply chain to both resist disruptions and recover
operational capability after disruptions occur”. These definitions acknowledge all four phases of
resilience, that is: readiness, response, recovery and growth.

According to the definitions of resilience provided above, it is evident that resilience is perceived as
dynamic capability. What is more, the resilience of GVCs is announced to be of a dynamic nature (Lin
et al, 2022). It refers to the ability to “integrate, build and reconfigure internal and external competencies
to address rapidly changing environments” (Teece et al, 1997), with the consideration to value creation
(Do et al, 2021). Several research has sufficiently grounded that resilience is an important dynamic
capability which contributes significantly to assistance for firms while navigating through disruptive
settings (Singh et al, 2020; Mishra et al, 2021). The dynamic capabilities perspective is formed of the
key conditions emphasizing: capabilities of firms in sensing - identifying and assessing opportunities
and threats, in seizing - capturing value by resource mobilisation; and transforming resources and
capabilities to gain long-term competitive advantage in turbulent environments (Do et al, 2021; Raj et
al, 2022). Therefore, it is an ideal theoretical lense for positioning resilience. The mentioned definitions
of resilience of firms operating in GVCs provide initial basis for the firms to acquire different strategies
of resilience. They build a foundation for the firms to evaluate and take upon the determined activities
to reach their strategic goal in regard to resilience.

Ecosystem theory perspective. Ecosystems contains groups of organizations that are related along
“varying degrees of multilateral, nongeneric complementarities” coupled together with the absence of
hierarchical controls (Kapoor, 2018). The ecosystem perspective enables explaining strategies and
outcomes of the firm, operating in GVCs, through the lens of complementarities (Kapoor, 2018).
Complementarity is one of the bases for the ecosystems to emerge (Jacobides et al, 2018) and is
considered to be a building block of the ecosystem theory (Adner & Kapoor, 2010). The output of
complementarities increases the value of a focal product that is generated by the clients from using it
(Carst & Hu, 2023). Complementarity has a significant potential for innovation recognition and
implementation. Together with its value-added factors and the core offering of the company, the full
value potential enhances tremendously not only improving the recognition and performance of the
company, but also the one of the entire ecosystem (Adner & Kapoor, 2010; Carst & Hu, 2023). What is
more, in a nowadays world with international competition within firms taking place, complementarity
plays a crucial role in providing competitive advantage and a certain level of differentiation.

The term complementors appeared in the business literature to define the added-value actors of the
ecosystems. Complementors are generally perceived as distinct downstream actors (Adner & Kapoor,
2010) known for providing “complementary products and services that contribute towards the focal
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offer’s value creation” (Kapoor 2018). According to Carst & Hu (2023), there are five main
characteristics of complementarities in the ecosystems: autonomy, adaptability, heterogeneity,
rationality and entrepreneurial-mindedness. Firstly, complementors may not have formal signed
agreements with other actors in ecosystems. What is more, they may not share the same GVCs as other
participants of the ecosystem (Gawer & Cusumano, 2014). Therefore, the focal firm does not always
have direct control of complementors and their products. Secondly, complementors are quickly adapting
to changes in markets, demands and the focal product itself. They even may originate from different
markets (Kapoor & Agarwal, 2017). They are considered heterogenous allowing complementarities to
be desired in various types of ecosystems or GVCs since they typically increase the value of focal
product by the innovations that they carry (Carst & Hu, 2023). What is more, complementors meet the
needs of the customers by providing innovative solutions, making swift decisions, maintaining a
competitive portfolio and valuing experience (Cennamo & Santalo, 2019).

Complementarities pertain a strategic position in the focal value creation for an ecosystem and makes a
significant impact on the success and overall survival of the ecosystem (Carst & Hu, 2023) nonetheless
the GVCs and firms operating within them by providing resource, capability, knowledge or process
complementarities. What is more, Legenvre et al (2022) states that there is a significant difference
between complementarities from ecosystems and suppliers from GVCs.

Ecosystem is understood as a governance form differentiated from GVCs or industries (Legenvre et al,
2022). This study also follows the notion of the mentioned authors, that ecosystems and GVCs coexist
together, with ecosystems pertaining the complementary role for GVCs. Therefore, ecosystems are
addressed as extension of GVCs as they perform the facilitation of exchange of goods and services
among firms that not typically exchange in GVCs, thus these firms are integrating resources for
maintaining the necessary level of supply, nonetheless resilience.

Research methodology

Synthetic literature review method was selected for the purpose of the research. It allowed to evaluate,
analyse and integrate the previous studies in the field of the research (Naumann, 2017) in order to answer
the following research question: “What are the key factors influencing resilience of firms operating in
GVCs”? The literature search was conducted using Scopus database. The research was limited to
articles, with the following keywords un the abstracts and titles of the articles: (“global value chain*”
OR “GVC* OR “global value network™” OR “GVN*” OR “supply chain*’ OR “supply network*”
AND “resilience” AND “capabilit*”). Peer-reviewed journal articles published between 2008 and 2025
were included, limited to English language publications in the field of “Business, management and
accounting” from the Scopus list. The initial yield of articles was 772 articles and after conducting the
screening process of the titles and abstracts, 169 articles were included for the full revision of the article.
After the application of inclusion and exclusion criteria, the sample contained of 72 articles. The
inclusion criteria included studies addressing capabilities of firms operating in GVCs; studies addressing
capabilities of GVCs; and conceptual or empirical studies providing insights relevant to resilience of
firms operating in GVCs as well as of the chain itself. The exclusion criteria involved studies focused
on resilience without GVC context or of firms not operating in GVCs; studies focused on firms or GVCs
but not involving the context of resilience; studies lacking implications on firms operating in GVCs or
on resilience. Non-peer reviewed journal articles were not included in the study. After abstract and full
article screening process, 32 articles were selected for in-depth analysis on the basis of the purpose of
the research and their identified themes.
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The thematic analysis was conducted to synthesize the results of the study within selected literature. The
selected literature was coded according to selected themes. The thematic coding included firm-level
determining factors of resilience, namely knowledge sharing, flexibility, efficiency, capacity and digital
capabilities; and network-level determining factors of resilience, namely agility, flexibility and
collaboration of the GVC. The identified literature was segregated accordingly, following review of the
themes highlighting strengths, contradictions and limitations within each theme to pertain coherence.

To enhance the conceptual depth of the research, theoretical analysis was also performed incorporating
the perspective of ecosystem theory in the light of complementarities. The perspective of
complementarities allowed the extended view of resilience of firms operating GVCs and facilitated the
level of resilience within firm- and network-level determining factors of resilience.

Results

According to the performed research, the determining factors of resilience can be categorized into two
main categories: 1) firm-level, which are characterized by the dynamic capabilities of tacit knowledge
sharing, implicit knowledge sharing, flexibility, capacity, efficiency and digital capabilities; 2) network-
level, which are linked with agility, flexibility and collaboration of the global supply chains. Hence, the
conceptual model (Figure 1) was proposed, with each determining factor of resilience discussed below.

Figure 1: Conceptual framework
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Firm-level resilience is described as “the capability of a firm to be alert to, adapt to, and quickly respond
to changes brought by a supply chain disruption” (Ambukar at al, 2015). Firm-level resilience consists
of the dynamic capabilities of the firm that enables it to handle disruptions in order to continue the
activities of the business. Many authors, such as Chowdhury & Quaddus (2017) or Pettit et al (2013)
examine resilience through dynamic capabilities, such as flexibility, capacity and efficiency while
Alkhatib & Momani (2023) include digital dynamic capabilities for measuring of firm-level resilience.

According to Pettit et al (2013), flexibility is one of the key factors of resilience of firms operating in
GVCs. It is the dynamic capability of the firm to adapt rapidly to changing conditions in the market
(Duclos et al, 2003). Some authors pose resilience as multi-layer flexibility, which stems from the
resilience theory, since it captures the capacity for the firms to strategically, operationally and tactically
adapt in the face of unexpected disruptions (Singh, 2024). Strategic flexibility stands for adjustment of
the firms’ approach in order to meet the dynamic market conditions; operational flexibility allows the
firm to reconfigure its internal systems and processes to meet the dynamic operational market needs
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maintaining the continuous level of efficiency; while tactic flexibility enables the firm to swiftly switch
their strategy and allows to withstand the rapid changes (Singh et al, 2019).

Capacity is a dynamic capability of firms operating in GVCs that is described as “availability of assets
to enable sustained production levels” (Pettit et al, 2013). It includes several subfactors, such as reserve
capacity, redundancy, backup energy sources and communications (Chowdhury & Quaddus, 2017) that
are critical in maintaining a high level of resilience in firms operating in GVCs.

An important role is evident to be played by the capability of efficiency. Pettit et al (2013) define
efficiency as a “capability to produce outputs with minimum resource requirements”. According to
Matawale et al (2016), competition among firms will not improve their efficiency, therefore they argue
that firms must implement competition together with their respective GVCs, which allows a broader
perspective of complementarities offered by ecosystems.

Another important aspect of firm-level resilience is found to be knowledge sharing. It represents the
transfer of knowledge from one individual or group, to the other one (McAdam et al, 2012). Knowledge
is considered to be the key intangible asset for any firm and sustains competitive advantage (Teece,
2007). Knowledge sharing is combined of two main constructs: explicit knowledge sharing, which
represents easy to capture, codify or transmit knowledge sharing. It is the most evident in procedures
implemented by the firm: formal language, technological systems or informational handbooks (Huang
et al, 2010) and exists in written form (Wang, Wang & Liang, 2014); and tacit knowledge sharing which
includes direct interaction that is pertained through the willingness and capacity of the actors to share
the knowledge (Holste & Fields, 2010). Knowledge sharing is positively related to firm performance,
revenue from new products, sales growth, lower production costs, better team performance, faster
implementation of projects and increased innovation capabilities (Hsu, 2008; Wang & Wang, 2012;
Wang et al, 2016) enhancing resilience.

Finally, digital capabilities became the key in every firm in order to survive. According to Frank et al
(2019), digital tools refer to technologies that provide intelligence and connectivity. It is widely
understood by firms that the application of digital technologies have a significant role in the resilience
of the network they are within as well as on the firm-level as they allow to improve decision-making
activities, analytics, time management, interfaces with other participants of the GVCs (Alkhatib &
Momani, 2023), resulting in better integration within GVC as well as mitigating the possible disruptions
(Ivanov & Dolgui, 2020). What is more, digital capabilities boost the reaction and recovery times for
firms in GVCs, with quicker deployment of proactive strategies (Ivanov et al, 2021). Digitalization is
identified as increasing resilience of firms (Zouari et al, 2021). Therefore, it is identified by scholars
that digital maturity of the firm is associated with positive outcomes of resilience (Issa et al, 2018).

Nevertheless, dynamic capabilities are interrelated, not stand-alone actors (Pettit et al, 2013), therefore
it is necessary to combine different dynamic capabilities of firms operating in GVCs in order to achieve
a positive outcome of the level of resilience, as is the case of this study.

On the other hand, network-level resilience can be considered as resilience at the GVC level. It is
influenced by external environments, such as social, economic, policy, technological or cultural ones.
These environments have a behavioural impact which in turn impacts organizational resilience and the
overall resilience of GVC (Fowler et al, 2023). Therefore, the following three determining factors of
resilience at the network-level were identified.
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Firstly, Al-Shboul (2017) identifies supply chain agility as one of the determinants of resilience on the
network-level as well as one of the key competitive advantages of firms operating in GVCs. It allows
firms to respond swiftly to shifts in markets and other turbulences in this way allowing them to reach
superior position. Agility on the chain level enables firms to improve performance as well as customer
service as the competition is not only between individual firms but also between networks such as GVCs,
therefore it is important for GVCs to maintain the level of agility by aligning with partners, suppliers
and customers (Mehralian et al, 2015). Agile response is characterized by product variety, order
configuration, size and number of them to handle as well as other dimensions, therefore GVC agility
allows to meet the needs of customers in timely and cost-effective manner (Al-Shboul, 2017) and it
provides firms opportunities to customize products at the time of production (Matawale et al, 2016).
Therefore, agility on the chain level provides mutual understanding between members of the network.

Secondly, supply chain collaboration is defined as “two or more autonomous firms working together to
plan and implement supply chain operations” (Panahifar et al., 2018). Collaboration is crucial for those
firms that desire to increase their profits as it generates generous benefits (Dyer, Singh & Hesterly,
2018). It is also indicated that collaboration enables flexibility which allows better chance in adaptive
situations and reduces the costs of the latter (Baah et al, 2022). Collaboration within the GVC allows
the firms to manage firms more coherently at the face of disruptions (Bag & Rahman, 2023), which
enables the exchange of information, cooperative mitigation, shared problem solving within the firms
in order to minimize the impact of the disruption (Singh, 2025). It also encompasses sharing of
information in between other network partners, such as manufacturers, suppliers, retailers or distributors
(Cao et al, 2010). What is more, it is argued that collaboration is a strategic asset which enables
operational efficiencies (Bag and Rahman, 2023).

The third network-level factor of resilience in GVCs is identified as supply chain flexibility. It is
considered as a capacity of the supply chain to adapt their operations as a response to unexpected
disruptive events. The flexibility of GVCs reached its peak during the last five years, highlighting its
relevance in timely response to unexpected disruptions and shifting conditions within the markets.
Flexibility in this context allows a timely change of suppliers, modification of manufacturing techniques
of trade routes in order to cater to the fluctuated needs of the market in the time of disruptions (Singh,
2025). Flexibility on the chain level allows the network to quickly change their operations in response
to unexpected disruptions, enabling continuity of operations (Kamalahmadi et al., 2022).

The logic of the introduced conceptual model is based on the notion that firm- and network-level factors
influence the adoption of complementarities by firms operating in GVCs. The successful adoption of
the complementarities often depends on the level of dynamic capabilities within the firm. In this way, if
complementarities are successfully adopted by firms operating in GVCs, they in turn affect network-
level factors of resilience, contributing to the resilience outcomes, which highlights the importance of
integrating complementarities into resilience enhancing processes. Tu sum up, firms operating in GVCs
generate resilience indirectly through complementarities as they enable the emergence of network-level
capabilities, which in turn drive resilience outcomes.

We argue that complementarities serve as a key mediating mechanism. Specifically, firm-level factors
such as flexibility, efficiency, capacity, knowledge sharing, and digital capabilities do not directly
generate resilience. Instead, they enable the joint and mutually reinforcing use of resources and
capabilities across firms, i.e., complementarities. These complementarities, in turn, facilitate the
emergence of network-level characteristics, such as supply chain agility, collaboration, and flexibility.
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It is these network-level factors that ultimately determine resilience outcomes. Therefore, resilience in
GVCs is best understood as the outcome of a sequential process in which firm-level capabilities are
transformed into network-level resilience through complementarities.

Discussion

This study adopts an ecosystem perspective to explain how firm-level factors translate into resilience
outcomes in firms operating in GVCs. While prior research has identified various firm-level
determinants of resilience, the mechanisms through which these factors operate across interdependent
actors remain underexplored. The findings of the study showed that the proposed framework aligns with
previous studies on ecosystems perspective on resilience of firms operating in GVCs, suggesting
relevance of the field, however the literature about the phenomena is still scarce. The key insight of the
study is that firms operating in GVCs can successfully enhance the level of resilience through firm- and
network-level factors of resilience in the form of dynamic capabilities incorporating complementarities
stemming from ecosystem theory which serve as a key mediating mechanism.

Prior research (Castaneda-Navarrete et al, 2020; Shi & Mena, 2021; Shin & Park, 2021) focused on
resilience of firms in GVCs within the boundaries of GVCs, while complementarity perspective allows
structural context that extends beyond the boundaries of the GVC itself, underpinning its operational
effectiveness. What is more, it underscores the necessity for the supply chain to engage with the broader
community to ensure long-term viability and resilience (Pimenta et al, 2022). The study contributes to
the emergent theoretical framework that combines complementarities with resilience of firms operating
in GVCs.

With respect to firm-level factors of resilience in GVCs, flexibility, capacity and efficiency serve as
crucial dynamic capabilities for enhancing resilience on the firm level (Chowdhury & Quaddus, 2017,
Pettit et al, 2013). What is more, findings by Teece et al (1997) confirm that knowledge sharing is a
major determinant to resilience of the firm and is one of the keys for surviving in dynamic and disruptive
environments. Considering the rapidly evolving technological advances, findings by Ivanov & Dolgui
(2020) and Ivanov et al (2021) confirm the proposed theoretical framework, by evaluating reaction and
recovery times of firms in GVCs with high digital capabilities. The network-level factors of resilience
in GVCs were also identified and emphasised in the study. The previous studies (Al-Shboul, 2017,
Singh, 2025) identified agility, collaboration and flexibility on the chain level as important determining
factors of resilience allowing coherent management, cooperative mitigation, shared problem solving to
minimise the impact of disruptions, supporting the proposed theoretic framework.

Importantly, while firms operating in GVCs grasp increasing resilience, ecosystem theory perspective
suggests enhancing resilience by providing complementarities. Complementarities pertain a strategic
position in the focal value creation for an ecosystem and make a significant impact on the success and
overall survival of the ecosystem (Carst & Hu, 2023). What is more, Mollenkopf et al (2021) also
address ecosystems as extension of the global value chain as they perform the facilitation of exchange
of goods and services among firms that do not typically do so in GVCs, these firms are integrating
resources for maintaining the necessary level of supply. Hence, the study shows resilience as a sequential
process in which firm-level capabilities are transformed into network-level resilience through
complementarities as a key mediating mechanism, that ultimately determine resilience outcomes.
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Conclusions

This study emphasized the factors of resilience on both firm- and network-level and ecosystem theory
perspective of complementarities as the central role for enhancing resilience of firms operating in GVCs.
The findings suggest that ecosystem theory lense with the perspective of complementarities enhances
resilience of firms operating in GVCs. The study highlights that firm-level factors of resilience in GVCs
generate resilience indirectly through complementarities as they enable the emergence of network-level
capabilities, which in turn drive resilience outcomes.

This research contributes to theory and practice. It encourages a shift from closing in GVCs and opening
up for the ecosystems that the GVC, that they are operating in, are within. This research contributes to
the literature by bridging the gap between GVCs and strategies of increasing their resilience. It provides
a structured lense through which firms operating in GVCs and GVC orchestrators can better understand
and employ the determining factors of resilience.

Firms operating in GVCs can use this model for assessing their capabilities and identifying the important
aspects necessary for development. For example, recognizing lack of certain dynamic capability, the
firm operating in GVCs may turn to their ecosystem partners to find a complementarity for it, in turn
enhancing resilience. Additionally, firms may turn to an ecosystem partner which is not their GVC
partner for a successful exchange of goods and services, in turn increasing the level of resilience.

Finally, the study has several limitations. Future research should empirically test the proposed
conceptual model incorporating real-world data across different industries and regions in to validate the
theoretical insights. What is more, longitudinal research could provide fruitful results in understanding
the evolving nature of the identified determining factors of resilience as they are dynamic in nature.
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