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ABSTRACT
A fundamental question in supply chain resilience is identifying its
antecedents and investigating the relative importance of each
antecedent in improving resilience to supply chain disruptions. In this
paper, a comprehensive systematic literature review is conducted to
assess the impact of each of the most widely known practices to
enhance resilience (flexibility, agility, redundancy, and collaboration) on
mitigating each type of supply chain disruption (demand, supply,
process, control, and environmental disruptions). The literature review
found that collaboration has been identified by the literature as the
most important strategy to cope with control disruptions, and flexibility
has been identified by the literature as the most important strategy to
cope with demand, supply, process, and environmental disruptions. A
framework is then developed for identifying the appropriate
antecedents in improving resilience to different types of supply chain
disruptions.
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1. Introduction

In today’s rapidly changing environment, supply chains are more easily exposed to risks due to fac-
tors such as increased globalisation, higher customer expectations, environment volatility, and the
occurrence of internal and external risk events (Zhang, Vonderembse, and Lim 2002; Craighead
et al. 2007; Chen, Sohal, and Prajogo 2013; Ivanov, Sokolov, and Dolgui 2014; Aqlan and Lam
2015). Scholars and practitioners emphasize that managing risk and disruption in the supply
chain is a crucial capability for firms, in order to compete in the today’s increasingly turbulent
and unpredictable marketplace (Melnyk et al. 2009; Colicchia and Strozzi 2012; Nooraie and Parast
2016; Yang, Pan, and Ballot 2017).

Supply chain risk management (SCRM) is ‘the management of supply chain risks through coordi-
nation or collaboration among the supply chain partners so as to ensure profitability and continuity’
(Tang 2006a, 453). According to Aqlan and Lam (2015), SCRM is an asymmetric approach for iden-
tifying, assessing, and monitoring the risks for potential disruption in a supply chain network, in
order to mitigate the negative effects of disruptions on supply chain operations. According to Butner
(2010), supply chain executives at IBM believe that SCRM is the second-most important issue for
their company.

A general categorisation of supply chain risks is to classify risks into disruption risks and oper-
ational risks (Kleindorfer and Saad 2005; Tang 2006a; Chen, Sohal, and Prajogo 2013). Disruption
risks typically are defined as unplanned events that restrict a supply chain system; they may result
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from man-made or natural events disasters such as economic downturns, technology changes, hur-
ricanes, labour strikes, and terrorist attacks (Parast and Shekarian 2019). Operational risks are more
about supply-demand coordination events, which may result from inadequate or failed processes,
control, people, or systems (Christopher and Peck 2004; Lockamy and McCormack 2010; Gurning
and Cahoon 2011; Wakolbinger and Cruz 2011; Ghadge, Dani, and Kalawsky 2012; Chen, Sohal, and
Prajogo 2013; Nooraie and Parast 2015; Yang, Pan, and Ballot 2017). Thus, operational risks are rela-
tively more controllable than disruption risks. Moreover, catastrophic events such as 9/11 in 2001,
the tsunami in 2004, hurricane Katrina in 2005, hurricane Harvey in Houston in 2017, and hurricane
Maria in Puerto Rico in 2017 are motivation for supply chain researchers to consider supply chain
risk and its effects on the design of supply chains (Chopra and Sodhi 2004; Tang 2006a; Thun, Drüke,
and Hoenig 2011; Heckmann, Comes, and Nickel 2015; Ho et al. 2015; Kamalahmadi and Parast
2016a).

Supply chain resilience (SCRES) reduces the impact of disruptions by identifying strategies that
allow a supply chain to react to a disruption while recovering to its original functional state or better.
SCRES has received more attention in recent years as one of the main characteristics of a firm to
improve responsiveness to unexpected dynamics in the business environment (Ponomarov and Hol-
comb 2009; Ates and Bititci 2011; Borekci, Rofcanin, and Gürbüz 2015; Kamalahmadi and Parast
2016a). Melnyk et al. (2014) asserted that SCRES is at the heart of current supply chain management
thinking. Based on Tukamuhabwa et al. (2015), more than 80% of companies were concerned about
their SCRES in 2013 . Hence, SCRES is of a great interest for firms and organisations (Jüttner and
Maklan 2011; Borekci, Rofcanin, and Gürbüz 2015; Scholten and Schilder 2015; Ivanov 2018).

This study aims to address these key questions in SCRM and SCRES:

(1) What is the current state of research in SCRES and the management of supply chain disruption
risks?

(2) Regarding the various sources of disruption risk in supply chains (supply risk, demand risk,
environment risk, process risk, and control risk), in what SCRES enhancers should a firm invest
as the best strategy to build a resilient supply chain?

(3) What are the gaps in current research that future research should address?

This study synthesises the accumulated findings to address the research questions by reviewing
the articles published in major academic and practitioners’ journals from 2000 to 2017 using a sys-
tematic literature review (SLR) process (Ho et al. 2015; Tukamuhabwa et al. 2015; Kamalahmadi and
Parast 2016b; Ali, Mahfouz, and Arisha 2017).

The remainder of this study is organised in the following sections. Section 2 is a review of the
literature on SCRES and the SCRES enhancers: flexibility, agility, collaboration, and redundancy.
Section 3 is a discussion of the research methodology. Section 4 presents statistics about the charac-
teristics of each research study, then provides an overview of research on SCRES definitions and
antecedents by considering each type of disruption risk. Section 5 is a discussion about the major
findings of this study. Section 6 discusses the limitations of this research along with recommen-
dations for future research. Section 7 presents the conclusions of this study.

2. Literature review

Several literature review studies have been conducted on SCRES. Ali, Mahfouz, and Arisha (2017)
used an SLR approach to analyze the concept of SCRES within a concept mapping framework to
seek conceptual clarity, with an emphasis on the SCRES definition, essential elements, and manage-
rial practices. Their results identified three major constructs used to define SCRES: phases of resili-
ence, resilience strategies, and the capabilities needed to be resilient. In addition, they indicated that
the emphasis of capabilities needed for SCRES in the current literature is on the ability to recover and
adapt, while less attention is paid to the capacity to anticipate and learn from experience. Kochan and
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Nowicki (2018) used the logic of context – interventions-mechanisms-outcomes to conduct an SLR
of 228 peer-reviewed studies; the authors presented a focused review of the SCRES literature, the
studies’ relationship to SCRES outcomes, and the theoretical mechanisms underpinning this
relationship. Their findings suggested that in SCRES research, there is a shift from resilience
definitions and principles to resilience measurement. Moreover, they indicated that the number of
empirical studies has increased in recent years. However, they found a lack of field studies, longitudi-
nal studies, studies that use secondary data, and theoretical frameworks to explain SCRES phenom-
ena. Hohenstein et al. (2015) conducted an SLR of 67 peer-reviewed studies; the authors emphasized
four phases of SCRES: readiness, response, recovery, and growth. They found that the SCRES
definitions of most researchers focused on response and recovery to unexpected disturbances,
with less focus on readiness and growth. In addition, they found that supply chain flexibility, redun-
dancy, collaboration, and agility were the SCRES elements most frequently declared in the literature.
Finally, Durach, Wieland, and Machuca (2015) reviewed 94 studies to provide the groundwork for
an emerging theory of supply chain robustness as a dimension of SCRES. They found that visibility,
risk management orientation, and reduced network complexity have been the main predictive ante-
cedents of supply chain robustness.

To provide a review of the effect of SCRES drivers (resilience enhancers) on mitigating supply
chain disruptions, this study examines the impact of each of four resilience enhancers (flexibility,
agility, collaboration, and redundancy) on mitigating each of five types of supply chain disruptions
(demand, supply, process, control, and environmental disruptions). This research differs from pre-
vious studies in several ways: first, instead of conducting a review of the concept of resilience (Ali,
Mahfouz, and Arisha 2017; Kochan and Nowicki 2018) or reviewing its definition, elements, and
capabilities (Durach, Wieland, and Machuca 2015; Hohenstein et al. 2015), to the best of our knowl-
edge, this is the first study to investigate the effect of SCRES enhancers on mitigating each type of
supply chain disruption. This study indicates which enablers of SCRES (flexibility, agility, collabor-
ation, and redundancy) have been identified by previous studies as the most important organis-
ational practices to mitigate each type of supply chain disruption (demand, supply, process,
control, and environmental). In addition, this study thoroughly covers peer-reviewed journal articles
from 2000 through 2017, using five phases in collecting publications: (1) question formulation, (2)
locating studies, (3) article selection and evaluation, (4) analysis and synthesis, and (5) reporting and
using results.

In the following section, SCRM is first discussed and a framework is presented to categorise var-
ious sources of risk. This is followed by a review of SCRES and flexibility, agility, collaboration, and
redundancy as the most important enhancers of SCRES.

2.1 Supply chain risk

The literature proposes several categorizations of supply chain risks: 1) corporate governance view-
point, financial risk viewpoint, and multi-level complex system viewpoint (Peck 2004); 2) macro risk
and micro risk (Ho et al. 2015); 3) catastrophic risks and operational risks (Sodhi, Son, and Tang
2012); 4) disruption risks and operational risks (Tang 2006a; Chen, Sohal, and Prajogo 2013); 5)
internal disruption risks and external disruption risks (Supply Chain Risk Management Council
2011); and 6) internal to the firm (process risk and control risk), external to the firm but internal
to the supply chain network (demand risk and supply risk), and external to the network (environ-
mental risk) (Christopher and Peck 2004).

Studies such as Samvedi, Jain, and Chan (2013), Leat and Giha (2013), Tang and Tomlin (2008),
and Christopher and Peck (2004) showed that there is not a consensus categorisation and definition
for each type of supply chain disruption risk. Therefore, for this research, their definitions for supply
chain sources of risk are extended to these five types (Figure 1):

Demand Risk: This type of risk involves (1) the potential difference between actual demand and
forecasted demand, and (2) potential disturbances in the flow of products and information within
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the network or between the focal firms and the market. These are some sources of demand risk:
unanticipated or volatile demand, insufficient or distorted information from customers about orders
or demand quantities, unusual customer payment delays, market changes, forecasting errors, and
innovative competitors.

Supply Risk: This type of risk involves (1) potential deviations in incoming supplies in terms of
time, quality, and quantity, and (2) potential disturbances to the flow of products and information
from within the network, upstream of the focal firms. Supply chain managers aim to reduce the cost
of managing multiple suppliers and to foster better supplier relationships. These are some examples
of sources of supply risks: poor logistics performance of suppliers (e.g. in delivery dependability, or in
capacity to fill orders); supplier quality problems; sudden demise of a supplier (e.g. due to bank-
ruptcy); poor logistics performance of logistics service providers; capacity fluctuations or shortages
in the supply markets; outsourcing and globalisation issues; supplier commitment; and variability of
replenishment lead time.

Process Risk: Process risk involves potential deviations from producing the desired quality
and quantity at the right time. This type of risk includes the quality, time, and capacity risks
that are associated with in-bound and out-bound logistics and in-house operations. Sources
of process risk are the two main types of variability in a manufacturing system: process varia-
bility and flow variability. Process risk is also related to disruption in internally owned assets and
the reliability of the supporting communication system, transportation system, and infrastruc-
tures. These are some additional sources of process risk: downtime or loss of own production
capacity due to local disruption (e.g. labour strikes, fire, explosion, industrial accidents); down-
time or loss of own production capacity due to technical reasons (e.g. machine breakdowns, bot-
tlenecks, inflexible processes, equipment unreliability, lengthy set-up times); perturbation or
breakdown of internal IT infrastructure (e.g. caused by computer viruses, software bugs); pertur-
bation or breakdown of external IT infrastructure; operator unavailability; and product quality
problems.

Figure 1. Supply chain sources of risk (adapted from Samvedi, Jain, and Chan (2013)).
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Control Risk (Network Risk): Control risk or network risk involves the assumptions, rules, sys-
tems, and procedures that govern how an organisation exerts control over its processes. Examples of
sources of this type of risk are order quantities, batch sizes, safety stock policies, and the procedures
that govern asset and transportation management. These kinds of risks can also occur for a supplier
who is vertically integrated when a direct competitor of the customer firm forces termination of the
relationship (Chopra and Sodhi 2004). Additional examples of sources of control risk or network risk
are asymmetric power relationships, lack of collaborative planning and forecasts, and poor visibility
along the supply chain.

Environmental Risk: These are risks external to the firm. They may affect a particular value
stream (e.g. product contamination) or any node or link through which the supply chain passes
(affecting it by an accident, direct action, extreme weather, or natural disaster). Examples of
sources of environmental risks are political instability, terrorism, war, diseases or epidemics,
natural disasters, social and political grievances, economic downturns, and technology
changes.

Based on the above definitions for various sources of risk in a supply chain, the following classifi-
cation is proposed for this study (Figure 1).

One of the central questions in SCRM is to identify organisational capabilities that make a
firm more responsive to supply chain disruptions (Tukamuhabwa et al. 2015; Behzadi et al. 2018;
Ivanov et al. 2017; Jain et al. 2017). Using the categorisation shown in Figure 1 of the sources of
risk in a supply chain, this study investigates how organisations can mitigate the negative effect of
supply chain disruptions through investment in organisational capabilities; this is discussed under
SCRES.

2.2 Supply chain resilience (SCRES)

Resilience in a supply chain can be defined as a firm’s ability to withstand a disruption and
recover from the disruption to its original state, or even move toward a more desirable state
after being disturbed (Christopher and Peck 2004). Pettit, Croxton, and Fiksel (2013) defines resi-
lience with the ‘four Rs’: robustness, resourcefulness, recovery, and review. To improve SCRES,
diverse strategies have been recommended in the literature (Tang 2006a; Colicchia, Dallaria,
and Melacini 2011; Urciuoli et al. 2014). While resilience enhancers can include a wide range
of organisational practices, the literature recognises the impact of flexibility, agility, collaboration,
and redundancy strategies as the most important organisational capabilities to improve a firm’s
responsiveness to supply chain disruptions (Christopher and Peck 2004; Sheffi and Rice 2005;
Tomlin 2006; Jüttner and Maklan 2011; Ponis and Koronis 2012; Sodhi, Son, and Tang 2012; Pet-
tit, Croxton, and Fiksel 2013; Simchi-Levi, Wang, and Wei 2018; Das and Lashkari 2015; Tuka-
muhabwa et al. 2015; Kamalahmadi and Parast 2016a; Jain et al. 2017; Yang, Pan, and Ballot
2017). Christopher and Peck (2004) recommended the inclusion of resource redundancy, agility,
supplier flexibility, and a collaborative planning approach (as a part of risk management culture)
for creating SCRES. Tukamuhabwa et al. (2015) indicated there are twenty-four different strategies
for achieving SCRES. They showed that increasing flexibility, improving supply chain agility,
forming collaborative supply chain relationships, and creating redundancy have the most effect
on improving SCRES. Stevenson and Spring (2007) showed that there are twenty-one dimensions
for supply chain flexibility. Chan, Ngai, and Moon (2017) showed that strategic flexibility and
manufacturing flexibility can enhance supply chain agility, and Shekarian, Nooraie, and Parast
(2019) showed that volume and supplier flexibility can enhance supply chain agility. Therefore,
we cannot conclude that all dimensions of supply chain flexibility can enhance supply chain
agility. For this purpose, this study differentiates between supply chain flexibility and supply
chain agility. In the following sections, each antecedent of SCRES (flexibility, agility, collaboration,
and redundancy) is briefly discussed.
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2.3 Flexibility

‘Flexibility refers to the ability of a firm to respond to long-term or fundamental changes in the
supply chain and market environment by adjusting the configuration of the supply chain’ (Parast
and Shekarian 2019, 380). This measure indicates the flexibility of a firm in responding to environ-
mental changes, demand changes, supply changes, and technology changes (Overby, Bharadwaj,
and Sambamurthy 2006; Li, Goldsby, and Holsapple 2009; Blome, Schoenherr, and Eckstein
2014; Dominik et al. 2015; Parast and Shekarian 2019). Several studies have indicated the impor-
tant role of flexibility in enhancing SCRES (Sheffi 2005; Christopher and Peck 2004; Das and Lash-
kari 2015; Tukamuhabwa et al. 2015; Tang and Tomlin 2008). Das (2011) asserted that it is an
established fact that the inclusion of effective flexibility measures makes a business more responsive
by resolving most supply chain uncertainty issues. Fang, Li, and Xiao (2012) asserted that through
flexible system organisation, a resilient supply network can be realised both effectively and efficien-
tly. Also, flexibility creates SCRES by enhancing prompt adaptability during turbulence (Christo-
pher and Holweg 2011).

2.4 Agility

Agility is described as the ability to efficiently change operating states as a response to environmental
uncertainty or volatile market conditions (Prater, Biehl, and Smith 2001; Narasimhan, Swink, and
Kim 2006; Faisal, Banwet, and Shankar 2006a; Lim, Mak, and Shen 2017; Parast and Shekarian
2019). Agility is one of the most powerful ways to achieve a resilient supply chain capable of
rapid responses to changing conditions (Christopher and Peck 2004). Tukamuhabwa et al. (2015)
indicated that agility is one of the most important capabilities to enhance SCRES. Braunscheidel
and Suresh (2009) asserted that agility is critical for a timely and efficient response to mitigate dis-
ruptions. They defined agility as a risk management initiative that enables a firm to respond rapidly
to market changes and potential or actual disruptions in the supply chain. Supply chain managers
can decrease the risks that are related to inventory management by dealing with responsive suppliers
(Chopra and Sodhi 2004).

2.5 Collaboration

‘Supply chain collaboration refers to the ability to work efficiently with other entities for mutual
benefit in areas such as forecasting, postponement, and risk sharing’ (Parast and Shekarian 2019,
380). In a collaborative culture, supply chain partners openly communicate and work together to
share information, in order to improve supply chain visibility, reduce supply chain uncertainty,
and enhance competitiveness (Chen, Sohal, and Prajogo 2013). Organisations need to realise the
critical role of collaboration in enhancing the competitive advantage and reducing the overall
cost and uncertainty in a supply chain (Carter and Rogers 2008; Gold, Seuring, and Beske
2010; Parast and Shekarian 2019). Moreover, a high level of collaboration across a supply
chain can help mitigate disruption and reduce risk (Chen, Sohal, and Prajogo 2013; Li et al.
2015;; Jain et al. 2017 Parast and Shekarian 2019). Beske and Seuring (2014) maintained that col-
laboration can be understood as one step further than cooperation. According to Swierczek
(2014), supply chain integration is a strategic collaboration of both intra-organizational and
inter-organizational processes. He believes that cooperation, collaboration, and coordination
between supply chain members provide an extensive integration in the supply chain. Decision
synchronisation and incentive alignment are two major contributions of collaboration in a
supply chain; they are essential for successfully responding to disruption in the supply chain
(Jain et al. 2017).
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2.6 Redundancy

‘Redundancy involves the strategic and selective use of spare capacity and inventory that can be
invoked to cope with a crisis, such as demand surges or supply shortages’ (Parast and Shekarian
2019, 380). Sheffi and Rice (2005) recommended that building redundancy is an effective option
to create resilience and enhance recovery from disruptions. Kamalahmadi and Parast (2017) showed
how implementation of three types of redundancy strategies (inventory, backup suppliers, and pro-
tected suppliers) can improve a firm’s performance in a turbulent and complex business environ-
ment that requires mitigating the effects of supply chain disruption.

3. Research methodology

In this research, an SLR methodology is adopted to gain deep knowledge about SCRES for informing
researchers and practitioners. An SLR entails a series of techniques to minimise bias and error,
improve the clarity of scholarly communication, increase internal validity, and create transparency
through an auditable process (Tranfield, Denyer, and Smart 2003; Denyer and Tranfield 2009). In
addition, the robustness of the SLR methodology in combining evidence from existing studies can
create new knowledge through rigour in criteria for selection, the analyses, and the reporting (Rous-
seau, Manning, and Denyer 2008; Ali, Mahfouz, and Arisha 2017; Kochan and Nowicki 2018). The
methodology follows five review phases to improve the validity and quality of the SLR findings: (1)
formulating questions, (2) locating articles, (3) selecting and evaluating articles, (4) analyzing articles
and synthesising findings, and (5) reporting and using results.

Phase 1: Formulating questions
The first step of an SLR is to define the scope of the study and to avoid ambiguity by defining and

formulating the review question (Rousseau, Manning, and Denyer 2008; Booth et al. 2012; Ali, Mah-
fouz, and Arisha 2017). This study aims to answer the following research question: How can SCRES
antecedents cope with various sources of disruption risks? To provide more insight into the research
question, three sub-questions are formulated:

. What are the constructs used to define SCRES and SCRM?

. How can SCRES antecedents be used to mitigate various sources of disruption risks?

. What are the managerial practices needed to support SCRES enhancers?

Phase 2: Locating articles
The purpose of this phase is to create a comprehensive list of core contributions in relation to the

review question (Denyer and Tranfield 2009). In line with Kamalahmadi and Parast (2016b), this
study uses the widely accepted quality rating published by the Association of Business Schools,
UK, as Academic Journal Guide 2015 (AJG 2015). In addition, three different domains of manage-
ment are considered for this research: Operations Management (OM), Operations Research and
Management Science (OR/ MS), and General Management (GM). Table 1 identifies the journals
where the reviewed articles were published. Each journal’s AJG 2015 ranking is on a scale of 1–4,
where 4 is highest.

In order to identify and collect the publications for this research, major business and management
databases, including Emerald, Elsevier Science Direct, ABI/ Inform Global ProQuest, Wiley,
INFORMS, Google Scholars, Springer, Taylor and Francis Online, along with each journal of
Table 1 were used (Tukamuhabwa et al. 2015; Kamalahmadi and Parast 2016b; Ali, Mahfouz, and
Arisha 2017).

A total of 20 keywords were identified for this research. The keywords consisted of the following
terms: ‘Supply chain’ AND (‘Flexibility/ Flexible/ Flexib*1’, ‘Agility/ Agile/ Agil*’, ‘Redundancy/
Redundant/ Redundan*’, ‘Collaboration/ Collaborate/ Collaborat*’, or ‘Cooperation/ Cooperate/
Cooperat*’) AND (‘Disruption’, ‘Uncertain’, ‘Risk’, or ‘Resilien*’). The selected keywords were
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then used to construct search strings with Boolean connectors (e.g. OR, AND) using a combination
of the search fields in the article titles, abstracts, and keywords, as well as in the full text (Table 2).
The time horizon for locating studies was from 2000 to 2017 (December). According to Kamalah-
madi and Parast (2016b), since the concept of SCRES was not discussed much before 2000, publi-
cations starting with the year 2000 were considered for this research.

Phase 3: Selecting and evaluating articles
A list of inclusion criteria (Table 3) for reading the titles, keywords, and abstracts of each paper

was used in selecting the articles (Burgess, Singh, and Koroglu 2006; Ali, Mahfouz, and Arisha 2017).
A total of 374 papers were identified in this step. The resulting articles were subjected to these four
steps (Tukamuhabwa et al. 2015; Kamalahmadi and Parast 2016b): First, all the articles were cross-
checked in order to eliminate duplicate results retrieved from different databases. This reduced the
number of articles from 374 to 321. Second, based on the inclusion criteria, the articles were screened
and reviewed. This involved conducting an initial check with regard to the title, abstract, and key-
words identified in the articles. This step retrieved the papers related to SCRES strategies (flexibility,

Table 1. List of journals reviewed and their AJG 2015 rankings.

List of Journals AJG Ranking

Operations Management
Production and Operations Management (POM) 4
Journal of Operations Management (JOM) 4
International Journal of Operations and Production Management (IJOPM) 4
International Journal of Production Research (IJPR) 3
Manufacturing and Service Operations Management (MSOM) 3
International Journal of Production Economics (IJPE) 3
IEEE Transactions on Engineering Management (IEEE-TEM) 3
Journal of Supply Chain Management (JSCM) 3
Supply Chain Management: An International Journal (SCM) 3
Journal of Business Logistics (JBL) 2
Operations Research and Management Science
Management Science (MS) 4
Operations Research (OR) 4
European Journal of Operational Research (EJOR) 4
Decision Science Journal (DSJ) 3
General Management
Harvard Business Review (HBR) 3
MIT Sloan Management Review (SMR) 3
California Management Review (CMR) 3

Table 2. Keywords and search strings.

Construct Keywords Search strings Database

Supply chain
resilience
Supply chain risk
management

Supply chain
resilience

Resilient supply
chain

Supply chain risk
management

Supply chain risk
Supply chain
flexibility

Supply chain
agility

Supply chain
collaboration

Supply chain
cooperation

Supply chain
redundancy

AB supply chain AND TX (resilien* OR risk
OR disruption OR uncertain) AND TX
(flexib* OR agil* OR collaborat* OR
cooperat* OR redundan*)

Emerald, Elsevier Science Direct, ABI/
Inform Global ProQuest, Wiley,
INFORMS, Google Scholars, Taylor and
Francis Online (along with each
journal of Table 1)

*Note: AB = abstract and TX = all text
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agility, collaboration, and redundancy). This reduced the number of articles from 321 to 192. Third,
the introduction, conclusion, and implication sections of the 192 papers were reviewed to retrieve the
papers that investigated the effect of each type of SCRES strategy on mitigating each source of dis-
ruption risk (demand, supply, control, process, and environmental disruption). This step helps to
identify which strategy of SCRES enhancer (supply chain flexibility, agility, collaboration, or redun-
dancy) has been discussed to mitigate different sources of supply chain disruption (demand, supply,
process, control, or environmental). In order to clearly identify each source of disruption risk, the
proposed framework (Figure 1) and the associated definitions for each source of disruption risk
were used. This reduced the number of articles to from 192 to 85. Finally, by checking the references
and citations in each of the 85 papers, the number of publications was increased to 98. Therefore, this
procedure resulted in 98 quality research publications that are the basis of the literature review pre-
sented in this study. Figure 2 shows the selection and evaluation process.

Phase 4: Analyzing articles and synthesising findings
According to Tranfield, Denyer, and Smart (2003), an SLR should synthesise the findings of each

study into a new arrangement. The objective of this phase is to analyze and synthesise the selected 98
articles so as to develop new knowledge and insights about the topic that were not evident through
reading each article separately (Denyer and Tranfield 2009; Ali, Mahfouz, and Arisha 2017). The
extracted information includes the definition of each SCRES enhancer and its effect on each type
of supply chain disruption risk driver, along with strategies for building a resilient supply chain.
The synthesis was carried out by making associations between the themes identified in each study.

Phase 5: Reporting and using the results

Table 3. Inclusion criteria for SCRES

Inclusion criteria Rationale

- Peer-reviewed studies that are published in the journals
of Table 1.

- Selection of papers published during 2000–2017
- Summary must show clear indication of dimensions and

antecedents of SCRES
- Articles must be written in English
- Different types of research considered (e.g. theoretical/

conceptual, modelling/ simulation, case study,
survey)

- High-ranking journals are believed to be of higher quality.
- The year 2000 is selected as the starting point, since the concept of

resilience, especially SCRES, was not discussed much before
2000 (Kamalahmadi and Parast 2016b).

- The purpose of the study is to investigate the effect of various
antecedents of SCRES on mitigating supply chain disruptions.

- English is the dominant research language in the field of supply
chain management.

- The focus of the research is to investigate various types of research
and synthesise their approaches to the concept of SCRES.

Figure 2. Overview of the research methodology.
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An SLR approach summarises the literature to make the findings more understandable for prac-
titioners and researchers (Denyer and Tranfield 2009). The following sections outline these findings
on the current state of SCRES studies and the results relating to the three sub-questions posed during
Phase 1.

4. Summary of results

4.1 Characteristics of publications

Figure 3 represents the distribution of the 98 publications that are related to SCRES and were
obtained based on the final results of the SLR in this study. Data indicates that between 2000 and
2004, when the concept of SCRES emerged, the number of articles in SCRES gradually increased.
This aligns with Ali, Mahfouz, and Arisha (2017), Kamalahmadi and Parast (2016b), Tang and
Musa (2011), and Pereira, Christopher, and Silva (2014). In addition, the figure shows a small vari-
ation in the number of publications until 2011, when there is a substantial increase in the number of
publications on SCRES. Figure 3 also shows that most SCRES articles were published between 2009
and 2017, providing evidence for the growing body of literature and the importance of SCRES in the
research. Moreover, the figure shows a dramatic increase around 2017 in the number of publications
on SCRES; the research for this paper was conducted at the end of 2017.

Figure 4 shows categories of journal articles: 77% of the articles are from the category of Oper-
ations Management (OM), 17% are from Operations Research/Management Science (OR/ MS),
5% are from General Management (GM), and 1% of the articles are from the category of Others
(Marketing). These findings align with Kamalahmadi and Parast (2016b) and Ghadge, Dani, and
Kalawsky (2012), which indicate that SCRES and the SCRM context have been represented mostly
within the OM domain.

Figure 3. Distribution of the final 98 journal articles in SCRES (2000–2017).

Figure 4. The categories of journal articles.
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Figure 5 shows the journal-wise distribution of the 98 articles. According to this figure, the
majority of the articles are from IJPR (18 articles), followed by IJPE (15 articles), Others (9 articles),
and POMS (8 articles). ‘Others’ in this figure account for ‘International Journal of Physical Distri-
bution & Logistics Management’, ‘International Journal of Logistics Management’, ‘Business Process
Management’, ‘OMEGA’, ‘International Journal of Logistics Research and Applications’, and ‘Indus-
trial Marketing Management’. All of these journals are from the OM category, except the last one,
which is from the Marketing category.

Among the articles, 43% emphasized flexibility, 27% collaboration, 19% agility, and 11% redun-
dancy as the important capabilities of SCRES in mitigating supply chain disruptions (Figure 6).

In the literature, various research methodologies have been used to study SCRES (Burgess, Singh,
and Koroglu 2006; Kochan and Nowicki 2018). According to Seuring and Muller (2008), the domi-
nant approaches in the operations and supply chain management literature are conceptual/ theor-
etical work, case studies, surveys, and modelling work. Figure 7 shows a categorisation of the 98
reviewed SCRES articles based on their research method: theoretical and conceptual papers
(37%), modelling/ simulation papers (34%), case study papers (17%), and survey papers (12%).
Note that there were no papers in the category of literature review to discuss the impact of
SCRES enhancers on supply chain disruption risks. From Figure 7, it is clear that the dominant
research methods are theoretical/conceptual studies and modelling/ simulation studies.

In the following sections, this study discusses the role of each of the SCRES enhancers (flexibility,
agility, collaboration, and redundancy) on mitigating each type of supply chain disruption (demand,
supply, process, control, and environmental), using the categories from Figure 1. A summary of all
studied papers is provided in Table 4 in the Appendix.

4.2 Demand risk

This study first investigates the effect of antecedents of SCRES on mitigating demand disruption, as
one of the supply chain risk drivers. This type of risk is the potential deviation of actual demand from

Figure 5. Distribution of articles in journals.

Figure 6. Percent of articles on each of the SCRES enhancers.
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forecasted demand or the potential disturbances of the flow of products and information from within
the network or between the focal firms and the market (Christopher and Peck 2004; Tang and Tom-
lin 2008; Leat and Giha 2013; Samvedi, Jain, and Chan 2013). Of the papers that discussed the role of
demand risk as a source of disruption risks, 63% mentioned supply chain flexibility as the most effec-
tive strategy to cope with demand disruptions, followed by agility, collaboration, and redundancy
(Figure 8).

4.2.1 Demand risk: the role of supply chain flexibility
In this study’s review of the literature, these are the most frequently mentioned types of supply chain
flexibility recommended to mitigate demand disruptions:

. manufacturing flexibility (Chang et al. 2003; Zhang, Vonderembse, and Lim 2003; Ketokivi 2006;
Wang, Tai, and Wei 2006; Patel, Terjesen, and Li 2012; Kim, Suresh, and Hillmer 2013; Yu 2013),

. capacity flexibility (Chopra and Sodhi 2004; Bish, Muriel, and Biller 2005; Biller, Muriel, and
Zhang 2006; Oke and Gopalakrishnan 2009; Das 2011; Sudarto, Takahashi, and Morikawa 2017),

. operational flexibility (Chod, Rudi, and Mieghem 2010; Moon, Yi, and Ngai 2012; Wang, Tho-
mas, and Rudi 2014; Zhao and Huchzermeier 2017),

. process flexibility (Sánchez and Pérez 2005; Sawhney 2006; Tang and Tomlin 2008; Merschmann
and Thonemann 2011),

. product flexibility (Sawhney 2006; Tang and Tomlin 2008; Goyal and Netessine 2011),

. sourcing flexibility (Agarwal, Shankar, and Tiwari 2006; Moon, Yi, and Ngai 2012; Yang, Pan, and
Ballot 2017), and

. resourcing flexibility (Bish and Wang 2004; Chod and Rudi 2005; Tomlin and Wang 2005).

Figure 8. Number of research papers of each type of SCRES enhancer in mitigating demand risk.

Figure 7. Categorisation of 98 papers based on research method.
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In addition, Zhang, Vonderembse, and Lim (2003) showed that there is a strong, positive, direct
relationship between flexible manufacturing competence and either volume flexibility or mix flexi-
bility, and also between these two types of flexibility and customer satisfaction. Their findings align
with Biller, Muriel, and Zhang (2006), Das (2011), Fernandes, Gouveia, and Pinho (2013), and Mor-
eno and Terwiesch (2015).

4.2.2 Demand risk: the role of supply chain agility
Based on the literature, this study found that the most frequently mentioned dimensions of supply
chain agility for managing demand disruption risk are process agility (Ismail and Sharifi 2006;
Swafford, Ghosh, and Murthy 2006; Braunscheidel and Suresh 2009; Gligor, Esmark, and Holcomb
2015; Gligor 2016) and supply base agility (Christopher 2000; Lee 2002; Sebastiao and Golicic 2008;
Patel, Terjesen, and Li 2012). In addition, a firm can be more agile by emphasizing information shar-
ing, technology development, coordination, and speed (Christopher 2000; Lee 2004; Ismail and
Sharifi 2006; Patel, Terjesen, and Li 2012).

4.2.3 Demand risk: the role of supply chain collaboration
By investigating the literature, this study found that the most important dimensions of supply chain
collaboration to manage the risk of demand disruptions are a collaborative relationship with custo-
mers (Xiaoqiang and Huijiang 2009; Chen, Sohal, and Prajogo 2013; Leat and Giha 2013; Gabler,
Richey, and Stewart 2017) and information sharing (Moyaux, Chaib-draa, and D’Amours 2007;
Kim and Netessine 2013; Kache and Seuring 2014). Yang and Fan (2016) found that collaborative
planning, forecasting, and replenishment for a supply chain is the best frequency response for con-
currently managing both operational and disruption risks. In addition, Chen, Sohal, and Prajogo
(2013) emphasized collaboration with customers for dealing with demand risk and improving a
firm’s performance. Their finding aligns with Xiaoqiang and Huijiang (2009), Li and Chan
(2012), and Kim, Yamada, and Kim (2008).

4.2.4 Demand risk: the role of supply chain redundancy
This study found Li and Amini (2012) as the only study in the literature that investigated the impor-
tant role of supply chain redundancy in managing demand disruption risk. They developed an inte-
grated supply chain configuration and new-product diffusion model to show the impact of demand
dynamics during a new-product diffusion process on optimal supply chain configuration. Such a
multiple-sourcing approach not only helps the firm to diversify its pool of suppliers and maintain
bargaining power, it also builds redundancy into the supply chain to hedge against potential demand
surge and supply disruption during the new-product life cycle.

Figure 9. Number of research papers of each type of SCRES enhancer in managing supply risk.
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4.3 Supply risk

This study investigated the effect of SCRES antecedents on managing supply risks. This type of
risk involves potential deviations in the incoming supplies in terms of time, quality, and quantity
or potential disturbances to the flow of products and information from within the network,
upstream of the focal firms (Christopher and Peck 2004; Tang and Tomlin 2008; Leat and
Giha 2013; Samvedi, Jain, and Chan 2013). Figure 9 shows that 48% of the papers that have dis-
cussed the role of supply risk as a source of disruption risks mentioned supply chain flexibility as
the most effective strategy to cope with this type of disruption, followed by collaboration, redun-
dancy, and agility.

4.3.1 Supply risk: the role of supply chain flexibility
By reviewing the literature, this study found that these are most important types of supply chain
flexibility to manage supply disruption risks:

. supplier flexibility (Tang 2006b; Kouvelis and Li 2008; Tang and Tomlin 2008; Das 2011;
Saghafian and Oyen 2016; Sreedevi and Saranga 2017),

. logistics flexibility (Tang 2006b; Yu, Cadeaux, and Song 2013; Jain 2018),

. sourcing flexibility (Moon, Yi, and Ngai 2012; Kamalahmadi and Parast 2016a), and

. process flexibility (Tang and Tomlin 2008; Merschmann and Thonemann 2011).

In addition, Tang (2006b) showed that a flexible supply base performs as a strategy that enables
firms to shift production among suppliers promptly, and flexible transportation performs as a strat-
egy that enables firms to change the mode of transportation rapidly. Their findings align with
Saghafian and Oyen (2016), Kamalahmadi and Parast (2016a), Jain (2018), Kouvelis and Li
(2008), Tang and Tomlin (2008), and Yu, Cadeaux, and Song (2013).

4.3.2 Supply risk: the role of supply chain agility
To investigate the important role of supply chain agility in managing supply risk, Gligor, Esmark,
and Holcomb (2015) suggested that the development of a firm’s supply chain agility can allow
firms to meet customers’ ever-changing expectations. Therefore, agility strategies should be
embraced in a highly uncertain environment. In addition, Gligor (2016) indicated that agility is a
capability that helps to mitigate the negative relationship between aspects of environmental uncer-
tainty and supply chain flexibility. Similarly, Yi, Ngai, and Moon (2011) mentioned agility as one of
the four types of flexibility to cope with supply disruption. Sebastiao and Golicic (2008) indicated
that a strategy for an agile supply chain requires a firm to have supplier flexibility, be moderately
cost competitive, and have a captive source of supply.

4.3.3 Supply risk: the role of supply chain collaboration
Several studies found that a collaborative relationship between buyers and suppliers is the most
important dimension of supply chain collaboration in managing supply disruption risk (Faisal, Ban-
wet, and Shankar 2006b; Xiaoqiang and Huijiang 2009; Chen, Sohal, and Prajogo 2013; Tsai 2016).
Chen, Sohal, and Prajogo (2013) showed that through supplier collaboration, supply disruption risk
can be managed. Also, Tsai (2016) and Xiaoqiang and Huijiang (2009) emphasized that closer
cooperation with suppliers is extremely important to manage supply disruption risk. In line with
those studies, the literature review by Kache and Seuring (2014) revealed that supply chain collab-
oration is an effective strategy to reduce demand and supply uncertainty.

4.3.4 Supply risk: the role of supply chain redundancy
This study found that the most important strategies of supply chain redundancy to manage supply
disruption risk are multiple suppliers and pre-positioning inventory (Chopra and Sodhi 2004;

14 M. SHEKARIAN AND M. MELLAT PARAST



Zsidisin and Wagner 2010; Li and Amini 2012; Kamalahmadi and Parast 2017; Namdar et al. 2017).
Zsidisin and Wagner (2010) discovered that pursuing SCRES through redundancy moderates the
risk perceived from the supply market on disruption occurrence. Besides, Namdar et al. (2017) men-
tioned some redundancy strategies such as supplier backup, fortification, and protection using emer-
gency inventory to build a resilient supply chain. In line with that, Kamalahmadi and Parast (2017)
suggested three redundancy strategies to cope with supply disruption risk: pre-positioning inventory,
backup suppliers, and protected suppliers.

4.4 Process risk

Considering process risk as the third source of disruption risk, this study investigated the effect of
SCRES antecedents on mitigating process disruptions. Process risk involves potential deviations
from producing the desired quality and quantity at the right time. This type of risk includes the qual-
ity, time, and capacity risks that are associated with in-bound and out-bound logistics and in-house
operations (Christopher and Peck 2004; Tang and Tomlin 2008; Leat and Giha 2013; Samvedi, Jain,
and Chan 2013). Figure 10 shows that 80% of the papers that have discussed the role of process risk
as a source of disruption risks mentioned supply chain flexibility as the most effective strategy to
cope with this type of disruption, followed by collaboration. This review found no studies in the lit-
erature that investigated the roles of agility and redundancy in managing the risk of process
disruptions.

4.4.1 Process risk: the role of supply chain flexibility
The literature review indicated that these are most frequently mentioned types of supply chain flexi-
bility to manage process disruption risks:

. process flexibility (Sánchez and Pérez 2005; Tang and Tomlin 2008; Merschmann and Thone-
mann 2011),

. supplier flexibility (Tang and Tomlin 2008; Sreedevi and Saranga 2017),

. capacity flexibility (Chambers, Snir, and Ata 2009; Das and Lashkari 2015), and

. sourcing flexibility (Moon, Yi, and Ngai 2012; Demirel, Kapuscinski, and Yu 2017).

Merschmann and Thonemann (2011) indicated that companies that match supply chain flexi-
bility and uncertainty realise higher performance than companies that do not achieve such a
match. Similarly, Sreedevi and Saranga (2017) showed that firms that match their supply and man-
ufacturing flexibility with uncertainty have lower supply and process risk. Moreover, Sánchez and
Pérez (2005) showed that flexibility capabilities are enhanced in supply chains with higher environ-
mental uncertainty, more technological complexity, and greater mutual understanding.

Figure 10. Number of research papers of each type of SCRES enhancer in managing process risk.
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4.4.2 Process risk: the role of supply chain collaboration
There are two studies that examined the important role of supply chain collaboration in managing
process risk. Chen, Sohal, and Prajogo (2013) showed that while process disruptions have the most
severe direct effect on supply chain performance, their risk can be managed through internal collab-
oration. Gunasekaran, Subramanian, and Rahman (2015) indicated that collaboration ensures the
exchange of information between supply chain partners and reduces uncertainties and complexity.
They showed that the exchange of information in all activities in a process, along with necessary
relationships, will certainly help a supply chain to reduce uncertainty. Therefore, collaboration
during product design and supply chain design will reduce the complexity and uncertainty in a
supply chain.

4.5. Control risk

Considering control risk as the fourth source of risks, this study investigated the effect of SCRES
antecedents in managing control risks. Control or network risks are the assumptions, rules, systems,
and procedures that govern how an organisation exerts control over processes. These kinds of risks
can also occur when a supplier is vertically integrated and a direct competitor of the customer firm
forces the termination of the relationship (Chopra and Sodhi 2004; Christopher and Peck 2004; Leat
and Giha 2013; Samvedi, Jain, and Chan 2013). Figure 11 shows that 86% of the papers that dis-
cussed the role of control risk as a source of disruption risks mentioned supply chain collaboration
as the most effective strategy to cope with this type of disruption, followed by flexibility. In addition,
no studies have been conducted to investigate the roles of agility and redundancy in managing con-
trol risk.

4.5.1 Control risk: the role of supply chain flexibility
Based on the literature, Kesen, Kanchanapiboon, and Das (2010) is the only study that noted flexible
supply contracts as an important strategy to cope with control uncertainty. They indicated that
supply contract models can be used to evaluate multiple supply proposals, each with a different
quantity minimum and penalty rate, which can lead to eliminating non-competitive suppliers and
initiate contract negotiations with the others.

4.5.2 Control risk: the role of supply chain collaboration
The literature review found that the most important dimensions of supply chain collaboration in
managing control disruption risk are collaborative communication (Faisal, Banwet, and Shankar
2006b; Cao et al. 2010; Revilla and Saenz 2017; Zeng and Yen 2017), information sharing (Faisal,
Banwet, and Shankar 2006b; Cao et al. 2010; Gunasekaran, Subramanian, and Rahman 2015),
and trust (Faisal, Banwet, and Shankar 2006b; Li et al. 2015). Cao et al. (2010) conceptualised supply
chain collaboration as seven interconnected elements: information sharing, goal congruence,
decision synchronisation, incentive alignment, resource sharing, collaborative communication,
and joint knowledge creation. The authors indicated that the benefits of supply chain collaboration

Figure 11. Number of research papers of each type of SCRES enhancer in managing control risk.
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may be realised when there is cooperation among all parties in a supply chain, from suppliers to cus-
tomers. In addition, Zeng and Yen (2017) showed that the level of collaboration among partners con-
tributes to the resilience of a supply chain. They indicated that partnerships can positively affect the
integration of supply chain risk systems, thus benefiting operations in supply chains.

4.6 Environmental risk

For the fifth and last source of supply chain disruption risk, this study investigated the effect of
SCRES antecedents in managing environmental risks. These risks are external to the supply chain
network. They may affect a particular value stream or any node or link through which the supply
chain passes (Christopher and Peck 2004; Tang and Tomlin 2008; Leat and Giha 2013; Samvedi,
Jain, and Chan 2013). Figure 12 shows that 61% of the papers that discussed the role of environ-
mental risk mentioned supply chain flexibility as the most effective strategy to cope with this type
of disruption, followed by agility, collaboration, and redundancy.

4.6.1 Environmental risk: the role of supply chain flexibility
By reviewing the literature, this study found that these are most frequently mentioned types of supply
chain flexibility to manage environmental disruption risks:

. logistics flexibility (Tang 2006b; Yu, Cadeaux, and Song 2013; Fan, Schwartz, and Voß 2017),

. operational flexibility (Sheffi and Rice 2005; Olson 2010),

. sourcing flexibility (Kamalahmadi and Parast 2016a; Yang, Pan, and Ballot 2017),

. capacity flexibility (Oke and Gopalakrishnan 2009; Das and Lashkari 2015),

. manufacturing flexibility (Llorens, Molina, and Verdu 2005; Patel, Terjesen, and Li 2012), and

. strategic flexibility (Engau, Hoffmann, and Busch 2011; Huang, Yen, and Liu 2014).

Huang, Yen, and Liu (2014) indicated that in a situation of high technological uncertainty, firms
can adopt ambidextrous interorganizational forms to gain a competitive advantage by simul-
taneously managing both short-term operational efficiency and long-term strategic flexibility. Simi-
larly, Patel, Terjesen, and Li (2012) indicated that firms that are better able to acquire, assimilate, and
transform information are more likely to respond to environmental uncertainty with manufacturing
flexibility. In addition, ambidexterity enhances the likelihood that firms operating in uncertain
environments will respond with flexible strategies (Huang, Yen, and Liu 2014).

4.6.2 Environmental risk: the role of supply chain agility
This study revealed that the important dimensions of supply chain agility to cope with environ-
mental risk are mobility of resources (Kleindorfer and Saad 2005), capacity agility (Lücker and Sei-
fert 2017), and workforce agility (Qin and Nembhard 2010). Lücker and Seifert (2017) analyzed three
risk mitigation levers in their research: holding additional inventory (disruption mitigation inven-
tory), dual sourcing, and keeping reserved capacity (agility capacity agility). They showed that as

Figure 12. Number of research papers of each type of SCRES enhancer in managing environmental risk.

INTERNATIONAL JOURNAL OF LOGISTICS RESEARCH AND APPLICATIONS 17



long as no dual sourcing is available, disruption mitigation inventory and agility capacity can be sub-
stitutes for each other. When dual sourcing is available, agility capacity and dual sourcing appear to
be substitutes for each other. In addition, Yang, Pan, and Ballot (2017) illustrated that the physical
internet inventory model, with greater agility and flexibility, outperforms the current inventory
models in terms of resilience.

4.6.3 Environmental risk: the role of supply chain collaboration
To investigate the important role of supply chain collaboration in managing environmental risk,
Kleindorfer and Saad (2005) asserted that trust, information sharing, and continuity of profitability
are the basic glue that makes supply chain partnerships a reality. Continuous coordination,
cooperation, and collaboration among supply chain partners are needed for risk avoidance, risk
reduction, and disruption mitigation, so that the value and benefits generated are maximised and
shared fairly (Kim, Yamada, and Kim 2008). In addition, Dubey et al. (2017) showed that trust,
cooperation among supply chain partners, and supply chain visibility may help to build a resilient
supply chain. They concluded that managers need to focus on collaborative relationships instead
of cultivating competition and opportunism.

4.6.4 Environmental risk: the role of supply chain redundancy
Kamalahmadi and Parast (2017) showed how adding redundancy to a supply chain in different
forms, along with contingency plans, can help firms mitigate the impact of supply chain disruptions.
Furthermore, they indicated that regionalising a supply chain is an effective way to mitigate the nega-
tive impact of environmental disruptions on a supply chain. Their findings align with Kleindorfer
and Saad (2005), who indicated that providing an appropriate backup system to make a redundant
supply chain can increase the robustness of the supply chain. Sheffi and Rice (2005) indicated that
the most common forms of supply chain redundancy are safety stock, multiple suppliers, and low
capacity utilisation rate.

5. Discussion: findings and implications

This study examined three questions in the context of SCRES and SCRM:

(1) What is the current state of research in SCRES and the management of supply chain disruption
risks?

(2) Regarding the various sources of disruption risk in supply chains (supply risk, demand risk,
environment risk, process risk, and control risk), in what SCRES enhancers should a firm invest
as the best strategy to build a resilient supply chain?

(3) What are the gaps in current research that future research should address?

For this purpose, this study employed an SLR to study the literature of SCRES and SCRM. This
study is believed to be the first literature review in the field of SCRES specifically focused on mitigat-
ing supply chain disruptions by investing in some antecedents of SCRES. Employing the SLR meth-
odology in finding high-quality publications based on the Association of Business Schools rating
resulted in 98 publications. After the summary of findings presented below, future research direc-
tions on SCRES are discussed.

5.1. Supply chain disruption risks

For this study, a framework was first proposed for clarifying the definitions for various kinds of
supply chain disruption risks (Figure 1). Based on the proposed framework and definitions of five
sources of risk in a supply chain, this study discussed the most important strategies of SCRES to
cope with each of these sources of disruption risk. The results showed that while supply chain
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flexibility has been identified frequently in the literature as the most important strategy to cope with
demand, supply, process, and environmental risk, supply chain collaboration has been identified in
the literature as the most important strategy to cope with control risk (Figure 13). Moreover, the
findings showed the following:

. For mitigating demand disruptions, manufacturing flexibility is the most important dimension of
supply chain flexibility.

. For mitigating supply disruptions, supplier flexibility is the most important dimension of supply
chain flexibility.

. For mitigating process disruptions, process flexibility is the most important dimension of supply
chain flexibility.

. For mitigating environmental disruptions, logistics flexibility and operational flexibility are the
most important dimensions of supply chain flexibility.

. For mitigating control disruptions, collaborative communication, information sharing, and trust
are the most important dimensions of supply chain collaboration.

5.2. SCRES enhancers

5.2.1 Flexibility
This literature review found that 43% of the studies emphasized the important role of supply chain
flexibility in enhancing SCRES (Figure 6). In addition, this research showed that studies emphasized
the important role of supply chain flexibility in managing different sources of disruption risk: 48% of
the studies emphasized demand risk, 21% emphasized environment risk, 20% emphasized supply
risk, 10% emphasized process risk, and 1% emphasized control risk. As indicated in Figure 13,
this study found manufacturing, capacity, operational, and process flexibility as the most effective
dimensions of supply chain flexibility to cope with demand disruption risks; supplier, logistics, pro-
cess, and sourcing flexibility to cope with supply disruption risks; process, supplier, capacity, and
sourcing flexibility to cope with process disruption risks; and logistics and operational flexibility
to cope with environmental disruption risks.

A conceptual study by Merschmann and Thonemann (2011) showed that the companies in their
study that matched supply chain flexibility (including internal flexibility and customer-oriented
flexibility) and environmental uncertainty achieved a performance of 4.1 on a 5-point scale, while
companies with a mismatch only achieved a performance of 3.1. In addition, Sánchez and Pérez

Figure 13. SCRES strategies and their dimensions to mitigate each type of supply chain disruption.
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(2005) showed that, on a seven-point Likert scale, delivery flexibility is the most important dimen-
sion of flexibility that is related to supply chain performance, followed by volume flexibility, routing
flexibility, flexibility in response to market, product flexibility, access flexibility, transshipment flexi-
bility, postponement flexibility, launch flexibility, and sourcing flexibility.

One direction for future research is to examine the relative importance of different types of supply
chain flexibility on improving a firm’s resilience to supply chain disruptions (Parast and Shekarian
2019). For example, Stevenson and Spring (2007) identified 21 dimensions of supply chain flexibility
not yet discussed in the literature, such as material handling, automation, routing, programme out-
put, new design, expansion, market, robustness, reconfiguration, and inter-organizational flexibility.
Using the proposed framework (Figure 1), one avenue for future research is to examine the effect of
other types of flexibility on mitigating different types of supply chain disruptions (demand, supply,
environmental, control, and process). In addition, few studies have been conducted to investigate the
impact of supply chain flexibility on managing control disruption risk; this can be addressed in
future research.

5.2.2 Agility
As shown in Figure 6, this study found that 19% of the studies discussed the important role of supply
chain agility in enhancing SCRES. Moreover, this research showed that studies emphasized the
important role of supply chain agility in managing three sources of disruption risk: 65% of the
studies emphasized demand risk, 17% emphasized supply risk, and 17% emphasized environment
risk. In addition, this study found that process and supply base agility are the most effective dimen-
sions of supply chain agility to cope with demand disruption risks, and mobility of resources,
capacity, and workforce agility are the most effective dimensions of supply chain agility to cope
with environmental disruption risks. According to Agarwal, Shankar, and Tiwari (2006), the values
for a supply chain performance-weighted index relationship are 0.343 for leagile, 0.340 for agile, and
0.316 for lean supply chain, which emphasizes the important role of supply chain agility on firm
performance.

The literature reviewed for this study lacked studies identifying the dimensions of agility to cope
with supply disruption risks. In addition, there was no study in the literature emphasizing the role of
supply chain agility in managing control or process disruption risks; this can be considered in future
research.

5.2.3 Collaboration
This study found that 27% of the literature emphasized the important role of supply chain collab-
oration in enhancing SCRES (Figure 6). Moreover, this research showed that studies emphasized
the important role of supply chain collaboration in managing different sources of disruption risk:
34% of the studies emphasized demand risk, 24% emphasized supply risk, 21% emphasized control
risk, 14% emphasized environment risk, and 7% emphasized process risk. In addition, this study
found that collaborative relationships with customers or suppliers and information sharing are
the most effective dimensions of supply chain collaboration to cope with demand disruption
risks; collaborative relationships with the customers or suppliers to cope with supply disruption
risks; collaborative communication, information sharing, and trust to cope with control disruption
risks; information sharing with partners to cope with process disruption risks; and continuous
coordination and cooperation to cope with environmental disruption risks.

Cao et al. (2010) showed that supply chain collaboration is significantly related to firm perform-
ance. They indicated that joint knowledge creation is the most important factor to create a collabora-
tive supply chain, followed by collaborative communication, goal congruence, resource sharing,
information sharing, incentive alignment, and decision synchronisation. Chen, Sohal, and Prajogo
(2013) found that among supply, demand, and process risk, process risk has the most severe direct
effect on supply chain performance, an effect that can be mitigated through internal collaboration. A
literature review by Kache and Seuring (2014) identified information sharing as the most important
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dimension of supply chain collaboration to improve supply chain performance, followed by reward
sharing. Finally, Li et al. (2015) found that risk-information sharing and risk-sharing mechanisms
improve financial performance.

This literature review found only a few studies showing the impact of supply chain collaboration
in managing process and environmental disruption risks; this can be addressed by future research.

5.2.4 Redundancy
As shown in Figure 6, this study found that 11% of the studies discussed the important role of supply
chain redundancy in enhancing SCRES. In addition, this research showed that studies emphasized
the important role of supply chain redundancy in managing three sources of disruption risk: 60% of
the studies emphasized supply risk, 30% emphasized environmental risk, and 10% emphasized
demand risk. In addition, this study found multiple suppliers and pre-positioning inventory as
the most effective dimensions of supply chain redundancy to cope with supply disruption risks,
and regionalising and multiple suppliers as the most effective dimensions of supply chain redun-
dancy to cope with environmental disruption risks.

This literature review found only one study that investigated the role of supply chain redundancy
in coping with demand disruption risk (Li and Amini 2012). There were no studies in the literature
that emphasized the role of supply chain redundancy in managing control and process disruption
risks; this can be a considered for future research.

5.3 Implications for theory and practice

The first contribution of this paper is to provide a clear definition for each source of disruption risk
(i.e. demand, supply, process, control, and environmental) and to propose a categorisation based on
these definitions, in order to distinguish different sources of disruption risk. The definitions and cat-
egorisation were used to relate organisational capabilities to different types of supply chain disrup-
tion risk (Christopher and Peck 2004; Tang and Tomlin 2008; Leat and Giha 2013; Samvedi, Jain,
and Chan 2013). By proposing Figure 1, this paper aims to provide a better understanding of the
relationship between various sources of disruption risk and the organisational capabilities (i.e. resi-
lience enhancers) that mitigate the negative impact of supply chain disruptions on organisational
performance. Such a relationship has not previously been discussed in the literature. These findings
have important implications for the theory and practice of supply chain risk management because
the findings identify the types of organisational capabilities that need to be developed in order for
a firm to respond to different types of disruptions.

In addition, the main research contribution of this study is the analysis of the SCRES antecedents
on mitigating disruptions; the analysis incorporated an SLR methodology (Figure 2) to develop a
concept-mapping framework. The evaluation and synthesis of the current body of literature have
enhanced the understanding of SCRES and supply chain disruption risks in several ways. First,
the SLR synthesis addressed the question of which dimensions of SCR enhancers would provide
the most improvement in organisational performance when faced with various sources of disruption
risks (demand, supply, process, control, and environment). The findings do several things: they pro-
vide a more nuanced understanding of the relationship between different types of supply chain resi-
lience enhancers (flexibility, agility, collaboration, and redundancy) and different types of supply
chain disruption; they provide further insights for decision makers regarding the relative importance
of different types of supply chain resilience enhancers for mitigating supply chain disruptions; and
they suggest that firms that are more exposed to supply chain disruptions should invest in different
types of organisational capabilities from firms that are more exposed to demand disruptions. By
investigating the role of supply chain flexibility, agility, collaboration, and redundancy in mitigating
disruptions, and scrutinising their definitions, dimensions, and impacts on building a resilient supply
chain, this study provided a better understanding of the specific roles of these antecedents in a supply
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chain network, which leads to better use of them by managers when a supply chain is exposed to
disruption risks.

Furthermore, this paper developed a framework (Figure 13) that highlights the important role of
antecedents of SCRES inmanaging each source of disruption risks. The proposed frameworkwill assist
scholars and practitioners first in identifying sources of disruption risk within their supply chain, and
second in employing effective SCRES enhancer strategies to cope with those disruption risks. Further-
more, the clear definitions and distinctions of the supply chain disruption risks and their different
sources (Figure 1) will help practitioners better understand the factors influencing SCRES.

6. Limitations and recommendations for future research

The findings and implications presented by this study have limitations. First, while this study con-
sidered the impact of four important antecedents of SCRES, considering the role of other antecedents
of SCRES such as visibility, integration, structure and knowledge, and reengineering can be investi-
gated in future research (Christopher and Peck 2004; Ponomarov and Holcomb 2009; Kamalahmadi
and Parast 2016b). Second, other categorizations of supply chain risks (e.g. Peck 2004; Tang 2006a;
Simangunsong, Hendry, and Stevenson 2012; Sodhi, Son, and Tang 2012; Ho et al. 2015) can be con-
sidered for investigation in future research. Considering these limitations, further research is
addressed in the next sections.

6.1 Theorising and conceptualising supply chain disruption

This research noticed that most of the studies have not explicitly referred to each type of supply chain
disruption when they examine the effect of resilience enhancers in managing supply chain disruption
risks, such as Scholten and Schilder (2015), Wu, Blackhurst, and O’grady (2007), Stevenson and
Spring (2007), and Hendricks and Singhal (2005). Therefore, it would be difficult to assess the actual
impact of resilience enhancers on each type of disruption risk. Identifying the effect of each type of
resilience enhancer on each type of supply chain disruption risk can provide significant managerial
insights into selecting the best resilience enhancers when a firm is faced with each type of disruption
risk.

6.2 Understanding the different dimensions of resilience enhancers

This study found that understanding the different dimensions of SCRES enhancers is of crucial
importance for managers to cope with each type of supply chain disruption risk. This research ident-
ified manufacturing flexibility, process agility, and collaborative relationships as the important
dimensions of each type of SCRES enhancers to cope with demand disruption risks; supplier flexi-
bility, multiple sourcing, and collaborative relationships to cope with supply disruption risks; process
flexibility to cope with process disruption risks; collaborative communication to cope with control
disruption risks; and operational and logistics flexibility to cope with environmental disruption
risks. This research found that only a few studies have investigated the important role of various
dimensions of supply chain agility and redundancy in coping with either demand or environmental
disruption risks. No studies have been conducted to investigate the important roles of supply chain
agility and redundancy in coping with either process or control disruption risks. Without under-
standing these relationships, it would be difficult to identify the best SCRES strategy to cope with
various kinds of disruption risks. Addressing these issues can be an avenue for future research.

6.3 A supply chain approach to resilience

This study found that 70% of the papers investigated the impact of demand disruption risks on
SCRES, followed by 33% for supply disruption risks, 28% for environmental disruption risks, 10%
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for process disruption risks, and 7% for control disruption risks. While most of the studies have been
focused on investigating the impact of demand disruption risks on SCRES, there has been less atten-
tion to investigate the impact of process and control disruption risks. In addition, while a number of
studies such as Yang, Pan, and Ballot (2017), Kamalahmadi and Parast (2016a), Patel, Terjesen, and
Li (2012), and Das (2011) have investigated the simultaneous effect of two or three different kinds of
supply chain disruption risks on SCRES, to the best of our knowledge, there have been no studies to
investigate the simultaneous impact of all of these types of disruption risks on SCRES. Further inves-
tigation is proposed to find these relationships.

6.4 Research design

According to Figure 7, 37% of the research methodology of the reviewed papers was theoretical/con-
ceptual, followed by 34% modelling/simulation, 17% case study, and 12% survey. The analysis
suggests that existing studies are mainly based on the use of theoretical or conceptual models.
This space could be further expanded and enriched to include case studies, surveys, experiments,
and simulations.

7. Conclusions

In this research study, several research questions in SCRM and SCRES were addressed. First, this
study investigated the current state of SCRES in the literature. It started by clarifying the definitions
of various types of disruption risks (Figure 1), then this study identified some important strategies of
SCRES enhancers that help manage supply chain disruption risks. In addition, this study showed that
the appropriate selection of SCRES enhancers (flexibility, agility, collaboration, and redundancy) is
of great importance for firms when faced with different types of disruption risks (demand, supply,
process, control, and environmental risk).

The literature review presented here is different from previous studies in terms of its aim, scope,
approach, methodology, and contribution. The research for this paper was performed via an SLR of
98 peer-reviewed publications and journal papers published within an 18-year time frame (2000–
2017). After conducting a comprehensive SLR on SCRES, the findings showed that while flexibility
has been identified by the literature as the most important strategy to cope with demand, supply,
process, and environmental disruption risks, collaboration has been indicated several times in the
literature as the most important strategy to cope with control disruption risks. This study then pro-
posed an SCRES timeline and framework for identifying the most important strategy of SCRES in
coping with each type of supply chain disruption risk (Figure 13). By understanding the current
gaps, this research then proposed some suggestions in terms of theorising of supply chain disrup-
tions, understanding the different dimensions of SCRES, supply chain approaches to resilience,
and research designs for future studies.

Note

1. To effectively search and find these terms in the databases, the closest root to the original terms (words) was
used. For example: “flexib*” searches for any word that starts with “flexib” (Ali, Mahfouz, and Arisha 2017).
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