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Abstract 

Research related to resilience in the supply chain has taken great interest in recent years, especially due to major disruptions such 
as COVID-19. Generating actions to minimize the impacts caused by these disruptive events has become a paramount in 
operations management and has become a strategic capability of the supply chain. Therefore, it is essential to know how the 
concept of resilience has evolved by identifying their capabilities. For this purpose, a systematic literature review was carried 
out, focused on gathering the concepts of resilience in supply chain management present in the literature, generating a 
keyword correlation analysis to establish their action approaches, and jointly analyzing the conceptual evolution. From this 
literature, a new definition is proposed integrating the different aspects found. Finally, conclusions are exposed.

Keywords

Supply Chain Resilience, disruption, Supply Chain Management, conceptual evolution.

1.Introduction 

Globalization has generated an exponential increase 
in global business and with it a change in the competitive 
strategy of companies. The analysis of organizations 
as isolated entities competing within a market has been 
replaced by an analysis of supply chains made up of multiple 
interrelated members (Kumar & Anbanandam 2019). The 
technological advances that are implemented in the industry, 
also generates an increase in the level of interoperability 
of processes (Verdecho, M. J., Alfaro-Saiz, Rodriguez-
Rodriguez & Ortiz-Bas 2012), including the set of activities, 
facilities and means for the transformation of products, and 
generation of added value.

This increase in the level of interoperability and 
collaboration of the members of the supply chain generates 
a high level of dependency between nodes, mainly due to 
the ability to align the strategic objectives and operational 
processes of each member (Duong & Chong 2020), raising 
the level of vulnerability and, with it, the possible negative 
consequences caused by the occurrence of a disruptive event 

Antonio Zavala-Alcívar (1, 2)
antonio.zavala@uleam.edu.ec

María-José Verdecho (3)
mverdecho@cigip.upv.es

Juan-José Alfaro-Saiz (3)
jalfaro@cigip.upv.es  

(1) Faculty of Industrial Engineering, Universidad Laica 
Eloy Alfaro de Manabí, Manta 130214, Ecuador.
(2) Doctorate School, Universitat Politècnica de València, 
Camino de Vera S/N, Valencia, 46022 Spain.
(3) Research Centre on Production Management and Engi-
neering (CIGIP), Universitat Politècnica de València, 
Camino de Vera S/N, Valencia, 46022 Spain

in the supply chain (Pereira, Christopher & Lago Da Silva 
2014). Thus, supply chain management has included the 
ability to manage and minimize risk (Ponomarov & Holcomb 
2009; Kumar & Anbanandam 2019). This management 
capability is currently known as resilience in supply chains 
(Heckmann, Comes & Nickel 2015).

Research on supply chain resilience (SCRES) has 
increased significantly in recent years (Zavala-Alcívar, 
Verdecho & Alfaro-Saíz 2020) considering its great interest 
in how to minimize the disruptive events that supply chains 
can support (Christopher & Peck 2004; Kochan & Nowicki 
2018; Adobor 2019). Recent major disruptions, such as 
the COVID-19 pandemic, demand new structures for 
managing supply chain operations, where individualized risk 
management is insufficient to minimize the impact caused 
by the increasingly complex vulnerabilities and uncertainties 
facing global supply chains (Golan, Jernegan & Linkov 2020). 
Thus, supply chain resilience management is considered an 
essential strategic capability (Alfaro, Ortiz & Rodríguez 
2007; Chowdhury & Quaddus 2017). Understanding the 
scope, through the conceptualization of supply chain 
resilience management, is imperative to establish strategic, 
tactical and operational objectives that allow the continuity 
of operations adapting to the new market structure after the 
disruption (Singh, Soni & Badhotiya 2019). 

The objective of this paper is to analyze the conceptual 
evolution of resilience management in supply chains, 
identifying its capabilities and relating it to the main study 
approaches through bibliographic networks.

The structure of the article is as follows: the search 
parameters are defined. Then, the basic bibliography is 
analyzed considering how the concept of supply chain 
resilience evolves, and through a bibliographic network, the 
main approaches, and lines of application of the subject are 
identified. Finally, conclusions are presented.
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2.Literature review

2.1.	Search criteria 

To achieve the objective of this paper, we adopted 
the Systematic Literature Review (SLR) methodology 
proposed by Denyer & Tranfield (2009), which consists 
of: research question formulation, sourcing of 
relevant literature, literature selection and 
evaluation, analysis and synthesis, and reporting and 
use of results. 

The research question that answers the objective of 
this paper is: how has the concept of SCRES evolved? 
From this research question, sub-questions were 
established that allow to deepen the analyzed topic: what 
are the main capabilities obtained in the SCRES 
conceptualization? what are the main research 
approaches in SCRES? To answer these questions, a 
general search was made in the Scopus database, with 
the topics: "management", "conceptual model", 
"resilience" and "supply chain". The search string 
was: (“supply chain” AND “resili*”) AND 
(“framework” OR “model”) AND (“performance” OR 
“measur*” OR “evaluat*” OR “management” OR 
“assessment”). The use of the asterisk extends the 
search to related words. 

This initial search generated a comprehensive result 
of 1095 articles. The search was limited based on the 
following criteria: English language, peer review in 
scientific journals, time range from 2000 to February 
2021, thus, resulting in 774 articles. A second filter was 
developed in two directions: the first direction, 
considering the analysis of the title, abstract and 
keywords, to select documents related to supply chain 
resilience management in general, resulting in 378 
articles. These documents are the basis for the relational 
bibliographic analysis of the keywords contained in 
the articles and developed in the VOSviewer software. 
In a second direction, to select documents related to the 
conceptual evolution of resilience management in 
supply chains, resulting in 20 articles. 

2.2.	Use of bibliometric methods 

Bibliometric analysis makes it possible to identify relevant 
articles and to evaluate the contribution of researchers 
in different research fields, publication patterns and 
relationships between research results. In the bibliometric 
analysis of scientific literature, citations can be considered as 
a measure of the impact of publications, where analyzing the 
number of citations and the keyword co-occurrences allows 
to recognize specific research networks within the field of 
study (Mallawaarachchi, Sandanayake, Karunasena & Liu 
2020). 

Within this research, a citation and co-occurrence analysis 
were developed, which served to identify the main scientific 
literature, authors, and journals within the field of study. For 
the analysis of the relationships, the density and centrality 
of the network are calculated based on what is presented 
by Rodríguez Gutiérrez & Gómez Velasco (2017). The 
network density is the property that measures the proportion 
of relationships present over the maximum number of 
relationships that exist, ranging from 0 to 1, where 0 means 
that there is no relationship between them, and 1 means 
that all members of the network are related. Centralization 
identifies the nodes with the highest number of links within 
the network. At the network level, its centrality is calculated 
with the centrality indices of each node and measures the 
degree to which the network is concentrated around a 
few. A value of 0 indicates that the centralities of each 
node are identical, and a value of 1 indicates that a single 
node dominates the entire network. Furthermore, these 
bibliometric indicators were used to select the literature base 
for the analysis of the conceptual evolution of resilience in 
supply chains. 

VOSviewer is a software based on the VOS (visualization 
of similarities) methodology and aims to provide a low-
dimensional visualization where objects are placed that 
reflects their similarity as accurately as possible. The main 
methods used by the VOSviewer software are: association 
strength for normalization; VOSviewer layout technique for 
distribution; and CPM quality function + Leiden algorithm 
for clustering. (Van Eck & Waltman 2007). This software 
allows a better visualization of relationships than other 
programs such as CiteSpace, SPSS and Pajek, focusing on 
distance-based maps. Van Eck & Waltman (2010) describes 
the functionality and techniques of relationship map 
construction.
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Figure 1 Search criteria 
applied in research 

3.	Results and discussion

3.1.	Descriptive analysis 

From an initial horizon in 2000, a sustained growth in 
publications on resilience in supply chains can be observed. 
It is important to note that there are documents prior to the 

horizon that analyze the risk and vulnerability of companies 
and supply chains, but which are not considered in the 
search. Figure 2 shows this growth in publications mainly 
since 2016, having its highest point in the years 2020 - 
2021, due to the global crisis caused by COVID-19 and 
the multiple strategies applied in supply chains to adapt to 
the new market requirements (Zavala-Alcívar, Verdecho & 
Alfaro-Saiz 2020a)

Figure 2 Articles published 
by year (until February 
2021, n= 378)  

Analyzing the geographical distribution of SCRES 
research, the main countries where it is developed are the 
United States (23.02%), United Kingdom (15.34%), India 
(14.55%), China (13.23%), France (7.49%) and Germany 
(7.14%). The remaining documents are spread over 54 other 
countries. Research on supply chain management resilience 

has generated greater emphasis in the wake of severe natural 
and anthropogenic events and in leading countries that have 
suffered the impact and consequences generated in their 
supply chains worldwide. Figure 3 shows the geographical 
distribution of the literature analyzed.
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To analyze in depth the progress of research and emerging 
SCRES topics, this article traces the properties of the 
conceptual evolution based on bibliometric analysis. The 
identification of the articles with the most citations make 
it possible to establish the scope of research on resilience 
management in supply chains. Figure 4, developed in 
VOSviewer software, considering at least 30 citations of 

the base papers, shows the impact of the main research. 113 
articles meet the threshold. There are few major articles that 
have centralized the scientific production in the area. The 
circles radius establishes the importance of the paper for 
another related research, considering the number of citations 
in the article.

Figure 3 Articles published 
by country (n= 378). 

Figure 4 Network with the 
highest citations research. 
Software VOSviewer: 
Overlay Visualization 
N=113. Normalization: 
association strength method.                                
Layout: attraction 2 – 
repulsion 0. Visualization: 
node weights by 
citations. Density: 0.1392 
Centrality:0.467 

Thus, the researches with the highest citations are 
Christopher & Peck (2004) with 1380 citations, Ponomarov 
& Holcomb (2009) with 753 citations and Pettit, Fiksel 
& Croxton (2010) with 502 citations. This research has a 
conceptual purpose, mainly analyzing how the term resilience 
has been adapted to supply chain management and proposing 
a framework that allows the principles and elements 
of resilience to be included in supply chain processes. 
Christopher & Peck (2004) establish four principles of 
resilience: supply chain reengineering, collaboration, agility, 
and creating a culture of supply chain risk management, 
proposing several elements for inclusion in supply chain 
management. Ponomarov & Holcomb (2009) establish 

the elements: agility, visibility, responsiveness, flexibility/
redundancy, collaboration, structure and knowledge, 
uncertainty reduction. They mainly propose a framework 
integrated to the logistics and competitive capacity of 
the supply chain. Pettit, Fiksel & Croxton (2010) analyze 
resilience from the vulnerabilities and response capabilities 
of the supply chain, proposing a framework for balancing 
the two aspects and achieving resilience in its operations. 
Table 1 shows the top 10 papers considering the number of 
citations and links within the network in Figure 4. The links 
numbers allow to establish the relationships that the article 
has with the rest of the nodes in the network and allows to 
calculate the density and centrality of the whole network.
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Furthermore, the main journals in which research on 
resilience is published are International Journal of Production 
Research (22 papers), Supply Chain Management (21 
papers), International Journal of Production Economics 
(15 papers), International Journal of Logistics Management 
814 papers) and Sustainability Switzerland (13 papers), 
in Business, Management and Accounting; Engineering; 
Decision Sciences and, Computer Science areas. These 
articles and journals have served as the basis for continued 
research on supply chain resilience management.

The analysis in Figure 4 is complemented by the results 
in Figure 5, which shows the main networks in supply 
chain resilience. The analysis of the figures allows us to 
establish the main papers, authors, and directions of research 
on resilience in supply chains. Table 2 shows the top 10 
authors in the area, and neither level of relationship in the 
network. Figure 5 shows a network of co-authorship that 
allows to analyze the relationships between the authors. The 
counting method used is the fractional, considering as 25 the 
maximum numbers of author per document, 3 documents 
minimum per author and 15 as the minimum number 
of citations of an author. Of the 895 authors, 40 meet the 
threshold. Fractional method allows better visualization of 
the network considering different levels of aggregation. The 
method divides the weight of the link considering the totality 
of relationships, being more appropriate for the analysis 
(Leydesdorff & Park 2017). Figure 5 show weak relationship 
between the authors, with separate research networks. 

collaborative and co-authored relationships on resilience 
issues. The density of the node and its connections, 
analyzed together with Figure 4, establishes a continuous 
and important scientific production in the sector, due to its 
citation level. The main works focus on the integration of 
resilience principles and elements into viable supply 
chains (Ivanov 2020; Ivanov & Dolgui 2020a), the ripple 
effect in supply chains (Ivanov, Sokolov & Dolgui 2014; 
Hosseini, Seyedmohsen & Ivanov 2020) and the analysis of 
digital supply chains to improve resilience (Ivanov & 
Sokolov 2019; Ivanov & Dolgui 2020b). 

The second network analyzed (red) is led by Angappa 
Gunasekaran, affiliated at Penn State Harrisburg, Middletown, 
United States. Their main work focuses on relationship 
between complexities and proactive management practices 
in supply chain resilience, particularly due to global sourcing 
strategies (Gunasekaran, Subramanian & Rahman 2015), 
resilience in supply chain networks for sustainability using 
unstructured Big Data (Papadopoulos et al. 2017; Dubey, 
Gunasekaran, Bryde, Dwivedi & Papadopoulos 2020). The 
third network (purple) is led by Helena Carvalho, affiliated 
with the Faculdade de Ciências e Tecnologia da Universidade 
Nova de Lisboa, Caparica, Portugal. Their main research is 
related to establish links between supply chain disturbances 
and corresponding strategies of resilience to counter them 
(Carvalho, Machado & Tavares 2012; Carvalho, Maleki 
& Machado 2012) and establish the relationships between 
lean, agile, resilient, and green in supply chain (Azevedo, S. 
G., Carvalho & Cruz-Machado 2016). There are 214 small 
networks if we consider all authors and do not limit the 
number of papers or citations per author. A common feature 
is the minimal collaborative relationships between authors or 
research networks

Table 1 Top articles 
considering the number of 
citations and links in the 
network. 

There are three main networks in the area. The main 
one is led by Dmitry Ivanov, affiliated with the 
Hochschule für Wirtschaft und Recht Berlin, Berlin, 
Germany. The cluster (green) shows the author's 
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Table 2 Top authors 
considering the number 
of citations and total links 
strength in the network.  

3.2.	Conceptual evolution analysis

Considering the dynamic nature of supply chain decisions, 
it is necessary to analyze the term resilience in a broad sense. 
This term, which comes from other fields of research, mainly 
from engineering, psychology, and ecology, has been used in 
a number of different ways (Ali, Mahfouz & Arisha 2017), 
creating a multidimensional and multidisciplinary concept. 
This concept has been adapted to individual business 
management and, then, included in supply chain management 
by taking various aspects from these other areas (Ponomarov 
& Holcomb 2009).

A review of the literature revealed research that relates 
the term resilience in all fields, including supply chain 
management: Pettit, Fiksel & Croxton (2010), Bhamra, Dani 
& Burnard (2011), Ponis & Koronis (2012), Kamalahmadi 
& Parast (2016), Ali, Mahfouz & Arisha (2017) and Stone 
& Rahimifard (2018).  Besides, in the analysis of the 
literature, the use of other terms related to resilience was 
noted indiscriminately: risk management, vulnerability, 

uncertainty, robustness, agility, and sustainability. 

Supply chain resilience management evolved from risk 
management analysis, applying actions that minimized risks 
in organizations to the supply chain (Kumar & Anbanandam 
2019). These leading practices were focused on identifying, 
assessing, and controlling the sources of risks that could occur 
within an organization. But the transfer of these actions to a 
more complex, dynamic and not limited level, such as the 
supply chain, where there are relationships between several 
nodes, with varied strategic objectives, and different sources 
of risk, increases the vulnerability and possible affectation 
of chain operations (Kamalahmadi & Parast 2016; Zavala-
Alcívar, Verdecho & Alfaro-Saíz 2020).

Supply chain resilience management then emerges as a 
different perspective, focusing on the characteristics of the 
system (supply chain members) and not on the sources of 
risk (Wieland & Durach 2021). This research focuses on the 
analysis of resilience as a system characteristic, analyzing 20 
definitions proposed by different authors shown in Table 3. 

Figure 5 Authors and 
collaborations in SCRES.
Software VOSviewer: 
Network Visualization 
N=40. Normalization: 
association strength method.                                   
Layout: attraction 2 – 
repulsion 0. Visualization: 
node weights by citations.  
Density: 0.0641 Centrality: 
0.2024
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Table 3 Conceptual 
evolution SCRES.  
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The concepts analyzed have shown expansion in the context 
in which supply chain resilience is developed, encompassing 
more stages in the management process. Figure 6 shows the 

main contributions of the conceptualization presented by the 
literature over time.

Figure 6 Main contributions 
to the conceptualization of 
SCRES over time. 

Resilience in the supply chain was initially related to 
activities that allow for an immediate return to normal 
business operations. Since 2009 (Ponomarov & Holcomb 
2009), it began to focus on the prevention and preparation 
of the chain's activities to face possible disruptions. 
Lately, continuous improvement, cumulative learning, and 
competitive advantage are established in the management of 
resilience in supply chains (Stone & Rahimifard 2018). It 
has to be clarified that it is out of the scope of this paper 
the concepts of vulnerability, uncertainty, robustness, agility, 
and risk management, concepts considered to be related to 
resilience management (Pettit, T., Fiksel & Croxton 2010). 

The inclusion of terms and extension of the change of action 
of the concept of resilience in supply chains can be related to 
the stages and capabilities to be acquired by the chain to face 
disruptive events. Table 4 shows the relationship of SCRES 

concepts with the stages of disruption: pre-disruption, 
disruption and post-disruption (Zavala-Alcívar, Verdecho & 
Alfaro-Saíz 2020) and the capabilities to be developed by the 
supply chain (Ali, Mahfouz & Arisha 2017). The capabilities 
analyzed are (1) Prevention: the ability to identify and 
anticipate the occurrence of disruptive events; (2) Resilience: 
the ability to withstand the effects of the disturbance without 
losing control of operations; (3) Response: actions in an agile 
and efficient manner, minimizing the consequences of the 
expansion on the rest of the supply chain; (4) Recovery and 
continuity: ability to return to normal supply chain activities 
or a state of improvement; and (5) Learning and continuous 
improvement: the ability to analyze the disruptive event, 
learn from it, and establish the necessary actions to avoid 
a new occurrence (Zavala-Alcívar, Verdecho & Alfaro-Saíz 
2020). 

Table 4 Conceptual 
evolution SCRES. 
*CI: continuous 
improvement
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Early definitions focused on the development of response 
and recovery strategies for supply chain operations following 
a disruptive event or natural phenomenon. Then, the 
characteristics of prevention, anticipation or preparedness, 
and resilience of supply chain operations when disruption 
occurs were included. Finally, it includes delaying the 
impact of the disruption along with cumulative learning 
and continuous process improvement to minimize the 
consequences of subsequent disruptive events. 

The disruption stage makes it possible to analyze how the 
strategies applicable to managing resilience in supply chains 
have evolved (Zavala-Alcívar, Verdecho & Alfaro-Saíz 
2020). Initially, strategies were established to respond to and 
recover from disruptions (Christopher & Peck 2004). Then, 
strategies were included to strengthen the supply chain before 
the occurrence of a disruption, and to withstand the negative 
consequences while the event is taking place (Ponomarov 
& Holcomb 2009). Finally, strategies are established that 
allow adaptation to the market after the disruption, obtaining 
a competitive advantage (Vroegindewey & Hodbod 2018) 

and a cumulative learning from previous disruptive events, 
transforming them into future preventive actions (Ali, 
Mahfouz & Arisha 2017; Zavala-Alcívar, Verdecho & 
Alfaro-Saíz 2020).

Increasing the scope of supply chain resilience, and thus 
its capabilities, depends on the focus of the research being 
developed. For this analysis, a bibliographic network was 
developed in the VOSviewer software. Figures 7(a) and 6(b) 
show the correlation analysis of the keywords by time range. 
A fractional counting method was considered, with 3 being 
the minimum numbers of occurrences of a keyworks. The 
first range (a) is related to vulnerability and risk management, 
focused on the direct response when a disruptive event 
occurs. The term resilience is not directly linked to supply 
chain management. There is a direct linkage of resilience 
with supply chain management towards a sense of business 
continuity. Little linkage is generated with other management 
concepts such as lean or green. Within this range, an analysis 
focused mainly on the elements and principles of resilience 
and its influence on supply chain management is observed.

Figure 7 Correlational 
analysis of keywords from 
the academic literature base 
by time range.
Software VOSviewer: 
Normalization: association 
strength method. Layout: 
attraction 2 – repulsion 0. 
Visualization: occurrences. 
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The time range (b) shows the full importance of 
resilience in supply chain operations, with the objective 
being prevention through the application of mathematical 
techniques to improve key processes, such as supplier 
selection (Zavala-Alcívar, Verdecho & Alfaro-Saiz 2020b; 
Verdecho, M.-J., Alarcón-Valero, Pérez-Perales, Alfaro-
Saiz & Rodríguez-Rodríguez 2021) and collaborative 
relationships between supply chain members. There is a 
relationship with performance management that allows the 
modification of strategies and operations to support future 
disruptive events and a competitive advantage. Similarly, 
there is a direct relationship with other concepts such as 
sustainability (Zavala-Alcívar, Verdecho & Alfaro-Saiz 
2020a). It also shows a growing relationship with the effects 
of the pandemic and especially in food security.

The keyword correlational analysis establishes guidelines 
for future research, focusing on metrics for resilience in 
supply chains (Hosseini, Seyedmohsen, Ivanov & Dolgui 
2019), the impact of Industry 4.0 on resilience (Ivanov & 
Dolgui 2020b), human talent management for resilience 
growth (Kumar & Anbanandam 2019; Remko 2020), and 
strategies for resilience to severe disruptive events, especially 
during and after the COVID-19 pandemic.

This analysis has allowed us to develop the following 
definition of SCRES within the framework of this paper: 
"ability of the supply chain to prevent the occurrence and 
minimize the consequences of disruptive events, resist the 
spread of disruptions, respond quickly and recover from 
them, maintaining continuity of operations, adapting to new 
market scenarios, generating cumulative learning, continuous 
improvement and gaining competitive advantage."

4.	Conclusion 

Resilience is a multidimensional and multidisciplinary 
concept coming from engineering, psychology, and ecology, 
which has been adapted to the management of individual 
companies and, then, extended to the entire supply chain. 
The conceptual evolution of resilience in supply chains 
is notorious in the last decade, going from generating 
reactive strategies in the face of a disruptive event, to pre/
post-disruption strategies. At present, the field of action of 
supply chain resilience encompasses several capabilities: 
prevention, resistance, response, recovery, and adaptation to 
the market. Furthermore, resilience includes the capability 
for cumulative learning and continuous improvement, 
becoming a strategic capability to improve competitiveness, 
which is an important reason for its consideration in supply 
chain management. 

The keyword relational analysis of the articles 
reviewed coming from the recent literature establishes 
a clear relationship between resilience and performance 
management in the supply chain, especially in key processes 

such as supplier selection and collaborative relationships 
between members. This relationship is also present with 
other important concepts such as sustainability. These points 
become a basis for further research where the objective will 
be to find a balance and way to implement resilience and 
other paradigms such as sustainability in the supply chain.
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