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Abstract 

Firms are facing the competitive side effects and dynamic challenges of the domestic and global markets. In this 

scenario, flexibility of supply chain has become a key priority for organizations to respond effectively and 

efficiently to environmental uncertainty and increasingly customer expectations.This study systematically 

reviews the empirical studies on flexibility in context of supply chain to provide a broad map of the current state 

of research on different aspects of supply chain flexibility (SCF).To obtain a database, a term-specific literature 

review technique was used which led to identify 201 articles from various journals, and through a three-stage 

refinement process, 59 empirical articles were chosen for analysis.The results of content analysis are categorized 

and discussed based onmethods, applied theory, enablers of SCF, positive outcomes of SCF, and the role of 

flexibility in different performance measurement. Finally, the issues and potential gaps of current studies are 

highlighted which can provide valuable academic and managerial insights for researcher and practitioners in the 

field of supply chain. 
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1Introduction 

Firms are increasingly facing multiplicity of competing, bargaining power of customers and growing 

demand for customized products. However, SCM is considered as weapon for organizations to enhance their 

capabilities and competitiveness (Rezaei et al., 2018; Kumar and Singh, 2017; Kherbach and Mocan, 2016), but 

planning and managing supply chain effectively in a competitive and uncertain environment is challenging 

(Phate et al., 2021; Wang et al., 2016). Supply chain is a complex system and influenced by inherent external 

and internal uncertainties that arise from Intra- and inter-organizational relationships such as operational 

decisions and conflicting objectives of partners in the supply chain network which places new challenges for the 

firms to manage and anticipate the behaviour of their partners (Jajja et al., 2018; Hou et al., 2018; Fayezi et al., 

2014). Besides, complexity of products derived from increasing need for customized products, changing 

demand, supplier lead-time, and information delay are other sources of uncertainty which may occur in a supply 

chain network (Seebacher and Winkler 2015). All these challenges increase the complexity of supply chain 

networks which negatively affect the responsiveness of supply chain (Chand et al., 2018; Blome et al., 2014), 
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and make the supply chain more unstable and more vulnerable to risks and disruptions (Rajagopal et al., 2017). 

In such an environment, various researchers have stressed that flexibility as a capability is critical for ensuring 

supply chain success (Delic and Eyers, 2020; Singh et al., 2017; Kumar et al., 2017; Fischer et al., 2016; Tiwari 

et al., 2015). Therefore, achieving SCF has been acknowledged as the most important factor to deal with the 

uncertain environment (Kong and Li, 2018), managing the risk of disruption (Parast and Shekarian, 2019; 

Dubey et al., 2018; Sreedevi andSaranga, 2017), and gaining competitive advantage by responding quickly and 

effectively to the constantly changes in marketplace (Abdelilah et al., 2018; Willis et al., 2016). 

The concept of SCF expanded from manufacturing flexibility in operation management (Perez-Perez et 

al., 2018),and in essence comprises of both intra-firm and inter-firm flexibility (Tiwari et al., 2015; Tipu and 

Fantazy, 2014). Owing to its complex and multi-dimensional concept (Abdelilah et al., 2018; Tiwari et al., 

2015), there is no commonly accepted definition of SCF in literature. In general, SCF can be defined as the focal 

firms and its supply chain partner’s ability to respond to uncertainties (e.g., Blome et al., 2014; Moon and Ngai, 

2012;Winkler and Seebacher, 2012) and customer expectations (e.g., Gupta et al., 2019; Nagarajan et al., 2013). 

Given the critical role of flexibility in supply chain, this topic has gained considerable attention during 

the last two decades. However, majority of earlier studies focused on drivers, classification, constructs, and 

measurement models of SCF, but in recent years flexibility has become a substantial part of supply chain 

strategy, and many researchers empirically examined its different aspects. Accordingly, this study aims to 

systematically review and analyse the empirical studies to provide a comprehensive view of the role of 

flexibility in the context of supply chain. Specifically, the focus of this study is on the current progresses and 

issues regarding enabler and consequences of SCF.  

2Methodology 

To achieve the desired result, a systematic literature review including three steps applied to search and 

select the articles. In the first step, the reputable peer reviewed online journals and databases such as Emerald, 

Springer, Science direct, Elsevier, Wiley online library, and Scopus were searchedby using a word sensitive 

filter including the keywords such as supply chain flexibility, flexibility in supply chain, flexibility and supply 

chain management. Since the advent of SCF back to1999, a time span filter from 1999 up to end of 2020 applied 

to shorten the list by avoiding the articles which may be related to manufacturing flexibility concept. The first 

phase of data collection led to downloading 203 articles which after coding and deletion of duplicated papers in 

the second step186 articles remained. In the thirdstep, the articles’ abstracts were scrutinized based on two 

criteria in accordance with the purpose of study. First, the study must be empirical, and second, the flexibility 

should be related to the context of supply chain. Finally, 59 articles were chosen for the final full paper content 

analysis. 

3Findings 

This section provides the findings of content analysis of 59 empirical articles on flexibility in the 

context of supply chain.The selected articles investigated thoroughly, and various information extracted and 

categorized in different parts including the methodology, applied theory, antecedents and enablers, and 

performance outcomes of flexibility in supply chain. 

Prior to discussion of findings, a timeline analysis is conducted to illustrate the distribution of empirical 

studies on SCF in different time periods. To gain a better understanding about the frequencies of empirical 

studies during the time, the articles are divided into four timespansbased on their publication year including 

1999-2004, 2005-2009, 2010-2014, and 2015-2020. As it is reflected in Figure 1, the frequency of empirical 

studies is increasing sharply, especially more than half of the studies (56 %) are conducted in the period of 2015 

to 2020. This implies that in current business environment SCF is becoming an effective strategy for 

organizations. 
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Figure 1. Distribution of empirical studies on supply chain flexibility 

3.1Methods and Samples 

The empirical studies under investigation were checked for the method of data collection and target samples as 

two major subsets of methodology.  As shown in Table 1, most of the empirical studies (97%) have used survey 

questionnaire as the method of data collection, followed by semi-structured interviews (3%). Regarding the 

samples, most of the studies collected their datafrom manufacturing firms (59%) and other studies used a mixed 

samples including supplier, manufacturer, buyer, distributer, wholesaler, retailer, and logistic companies which 

counts for 41% of total studies. This highlights the critical role of SCF for manufacturing firms. 

Table 1. Data collection method and target sample 

Method  Frequency Percentage 

Survey – questionnaire  57 97% 

Survey – semi-structured interviews 2 3% 

Total  59 100% 

Sample  Frequency Percentage 

Manufacturing industry 35 59% 

Mixed sample (e.g., supplier, 

manufacturer, buyer, distributer, 

wholesaler, retailer, logistic company) 

24 41% 

Total  59 100% 

 

3.2 Theory 

While theories provide valuable insights and direction in knowledge creation(Collins and Stockton, 2018), the 

review of empirical studies on SCF revealed that only 30 studies out 59 were theory driven. Overall, as reflected 

in table 2, studies on SCF grounded their theoretical framework on 14 different theories which shows the 

flexibility in supply chain have been viewed from different perspectives. However, some studies are grounded 

on two theories, but dynamic capability perspective, contingency theory, resource-based view theory (RBV), 

extended resource-based view theory (ERBV), and organization information processing theory are among the 

most applied theory respectively.  

Table 2. Theory in supply chain flexibility 

No. Theory  Author  Frequency 

1 Resurce-based View (RBV) Niranjan et al. (2018); Hatani (2017). Brusset and 

Teller(2017); Mandal et al. (2016); Mandal, (2015); 

Hartmann and De Grahl (2011). 

6 

2 Extended Resource-based Yu et al. (2018); Niranjan et al. (2018); Ko et al. 4 

N=[VALUE]
([PERCENTA

GE])

N=6 
([PERCENTA

GE])
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([PERCENTA

GE])
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View (2018) Nagarajan et al. (2013). 

3 Dynamic Capability 

Perspective 

Irfan et al. (2019); Jajja et al. (2018); Brussetand 

Teller, (2017);Mandal et al. (2016); Mandal (2015); 

Jin et al. (2014); Youn et al. (2014); Chiang et al. 

(2012). 

8 

4 Relational View Jin et al. (2014). 1 

5 Knowledge-based View Willis et al. (2016); Blome et al. (2014). 2 

6 Agency Theory Chaudhuri et al. (2018). 1 

7 Organization Information 

Processing Theory 

Gupta et al. (2019); Shou et al. (2018); Williams et al. 

(2013). 

3 

8 Contingency Theory Irfan et al. (2019); Ko et al. (2018);Sáenz et al. (2018); 

Blome et al. (2014); Wong et al. (2017); Qrunfleh et 

al. (2012); Skipper and Hanna (2009). Wong et al. 

(2011) 

8 

9 Program Theory Arawati (2011). 1 

10 Resource Orchestration 

Theory 

Burin et al. (2020). 1 

11 Relational Contracting Theory Han et al. (2014). 1 

12 Trust theory He et al. (2014). 1 

13 Coordination Theory Gosain et al. (2004). 1 

14 Theory of Complementarity Malhotra and Mackelprang, (2012). 1 

 

 

3.3 Enablers of SCF 

From a system perspective SCF is the combination of external flexibility of supply chain and internal 

manufacturing flexibility (Malhotra and Mackelprang (2012). Given that SCF is a broad concept, researchers 

have identified a wide range of factors that contribute to improveflexibility of supply chain. To summarize and 

report the antecedents and enablers of SCF, this study categorized them intothree groups based on theircommon 

characteristics including SCM related factors, strategy related factor, and technology. 

SCM related factors represent a set of activities executed by the firm to ensure the effective 

management of value chain (Sharma and Modgil, 2019). Table 3 represent enablers of SCF which are related to 

different aspect of SCM such as supply-side practices, demand-side practices, supply chain capabilities, internal 

practices, information and knowledge sharing, managerial role, and relationship quality.The factors inside each 

set are based on similar concepts and mostly inter-related, or in some cases their underlying items are 

overlapping. The diversity of SCM practices not only highlights the prominent role of SCM in achieving SCF, 

but also denotes that to enhance the flexibility of the whole supply chain in order to respond to different 

uncertainties, firms have to focus on a combination of both internal and external practices and activities across 

the supply chain network. 

Table 3.Supply chain management related factor 

Supply side practices Author  

 Supplier partnership / integration / 

collaboration / alliance 

 Supply management  

 Strategic sourcing / purchasing 

(Supplier development, Supplier involvement, 

Supplier training, long-term relationships with 

suppliers, Forecast sharing with suppliers, Joint 

product development, Agile Supplier Practices) 

Chaudhuri et al. (2018); Um, (2017); Arawati (2011); 

Liao et al. (2010); Acur et al. (2009); Shou et al. (2018); 

Jajja et al. (2018); Muntanka et al. (2017); Wong et al. 

(2017); Chiadamrong and Sophonsaritsook (2015); He et 

al. (2014); Wong et al. (2011); Sáenz et al. (2018); 

Chiang et al. (2012); Qrunfleh et al. (2012); Fayezi and 

Zomorrodi (2015);Goyal et al. (2018); Barber et al. 

(2017). Gawankar et al. (2017). 

Demand side practices Author 

 Customer relationships / integration / Chaudhuri et al. (2018); Um (2017); Shou et al. (2018); 
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collaboration Jajja et al. (2018); Muntanka et al. (2017); Wong et al. 

(2017); Wong et al. (2011); Sáenz et al. (2018); Fayezi & 

Zomorrodi (2015); Barber et al. (2017); Gawankar et al. 

(2017). 

Supply chain capabilities Author 

 Process integration  

 Supply chain collaboration / integration 

 Supply and Demand competence 

 

 Collaborative logistics 

 Supply Chain Ambidexterity 

 Supply chain risk management 

Irfan et al. (2019); Kumar et al. (2017); Mandal et al. 

(2016); Hartmann and De Grahl (2011); Skipper and 

Hanna (2009); Willis et al. (2016)Mandal(2015) Hatani 

(2017). 

Nagarajan et al. (2013). 

Burin et al. (2020); Rojo et al. (2016). 

Chaudhuri et al. (2018). 

Internal practices Author 

 Internal integration 

 Cross functional integration 

 

 Lean Manufacturing practices 

 Modular product design 

 Postponement 

Chaudhuri et al. (2018); Wong et al. (2017); Williams et 

al. (2013); Chiang et al. (2012); Wong et al. (2011); 

Muntanka et al. (2017); Hatani (2017). 

Zu'bi, M. F. (2015); Arawati (2011); Hallgren and 

Olhager (2009); Gosain et al. (2004); Delic and Eyers 

(2020);Barber et al. (2017); Gawankar et al. (2017). 

Information &knowledge sharing Author  

 Information exchange / Information 

Sharing / Information dissemination / 

Information integration 

 Information quality 

 

 Internal and External knowledge 

transfer 

Niranjan et al. (2018); Fayezi and Zomorrodi (2015); 

Chiang et al. (2012); Acur et al. (2009); Yu et al. (2018); 

Hartmann and De Grahl (2011); Youn et al. (2014); 

Nagarajan et al. (2013); Barber et al. (2017); Gawankar et 

al. (2017); Gosain et al. (2004). 

Blome et al. (2014). 

Managerial role Author 

 top management support / commitment Skipper & Hanna (2009); Goyal et al. (2018). 

Relationship quality Author 

 Trust / Commitment Han et al. (2014). 

 

As stated by Kumar et al. (2006), strategy is an important determinant of SCF and competitiveness of a firm. 

Accordingly, few studies have found direct relationship between firm strategy and orientation on SCF. Another 

stream of researcher emphasises on the role of technology in achieving SCF. Adoption of technology is regarded 

asan essential factor to improve efficiency, speedup the processes, and cost and waste reduction and 

consequently for achieving competitiveness of organizations (Kumar et al. (2017).Specially, information 

technology has become an imperative part of supply chain networks which play a critical role in system 

integration and flexibility (Burin et al., 2020). The studies relating to role of strategy and technology on SCF are 

shown in Table 4. 

Table 4. Strategy and technology related factors 

Strategy Author 

 Innovative strategy, Customer-oriented 

strategy, Follower strategy 

 

 Variety management strategy 

 Market orientation 

Fantazy and Salem, (2016); Khademolomoom and 

Emeagwali, (2015); Tipu and Fantazy, (2014); Fantazy et 

al. (2009). 

Um (2017). 

Braunscheidel and Suresh (2009). 

Technology Author 

 Information and communication Kumar et al. (2017); Jin et al. (2014); Skipper and Hanna 
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technology, IT capability, structured 

data connectivity, Information System 

 advanced manufacturing technology 

 Additive Manufacturing adoption 

(2009); Gupta et al. (2019); Gosain et al. (2004). 

 

Hallgren and Olhager, (2009). 

Delic and Eyers (2020). 

 

3.4 Performance outcome of SCF 

To provide a clear understanding of the role of flexibility in supply chain,this study distinguished 

between two different streams of research in SCM literature. The first stream has considered flexibility as the 

capability of the firm and its supply chain partners to respond effectively and efficiently to uncertainty and 

changes in environment. Following thisperspective, previous empirical studies have found various positive 

outcomes of SCF which are listed in Table 5 as SCF outcome. On the other side, in the second stream of 

research, flexibility has regarded as a dimension of performance measurement, whether it is related to the firm 

performance (operational performance and competitive advantage) or related to supply chain (supply chain 

performance, agility, and responsiveness). In this way, Table 6 presents the studies in which flexibility act as a 

dimension of performance measurement. 

Table 5. Positive outcome of flexibility 

Supply chain flexibility outcome Author 

 Partner satisfaction 

 Customer satisfaction 

 Customer loyalty 

 Relationship satisfaction 

Putra et al. (2020); Niranjan et al. (2018); Sáenz et al. (2018). Al-

Hawary et al. (2017). 

Hartmann and De Grahl,(2011). 

Han et al. (2014). 

 Supply chain performance Delic and Eyers, (2020); Mhelembe and Mafini, (2019); Kumar et 

al. (2017); Chiang et al. (2012); Liu (2011); Liao et al. (2010); Acur 

et al. (2009). 

 Supply chain agility Irfan et al. (2019); Chan et al. (2017); Ngai et al. (2011). 

 Product innovation Ko et al. (2018). 

 Operational performance Yu et al. (2018); Mandal (2015); Fantazy and Salem,(2016). 

 Firm / Business performance 

(Financial and non-financial) 

 

 

 

 

Niranjan et al. (2018); Muntanka et al. (2017); Chan et al. (2017); 

Chiadamrong and Sophonsaritsook(2015); Khademolomoom and 

Emeagwali(2015);Hatani et al. (2013); Merschmann and 

Thonemann,(2011). Arawati(2011). Liu (2011); Sánchez and Pérez 

(2005); Tipu and. Fantazy (2014).Fantazy et al. (2009); Fantazy and 

Salem(2016). 

 Supply chain resilience Brusset and Teller (2017). 

 Competitive advantage Hatani(2017); Jin et al. (2014), Liu(2011); Hatani et al. (2013). 

 Delivery performance Malhotra and Mackelprang(2012). 

 Risk mitigation Sreedevi and Saranga (2017). 

Table 6. Role of flexibility in performance measurement 

Flexibility as a dimension of 

performance 

Author 

Operational performance 

Supply chain agility 

Supply chain responsiveness 

Supply chain performance 

Competitive advantage 

Shou et al. (2018). Wong et al. (2017) 

Jajja et al. (2018). 

Williams et al. (2013). 

Barber et al. (2017). Gawankar et al. (2017).  

Chiadamrong and Sophonsaritsook (2015). 

 

4 Conclusion and recommendation 
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The trends of studies on SCF shows the fast transition of business environment to an extremely 

dynamic, vulnerable, and complex environment.In this situation, as revealed by the findings of this review 

paper, SCF is an undeniable prerequisite for gaining various positive outcomes which are vital for firms’ 

competitiveness. Moreover, this review study identified three different types of enablers which can be 

considered by firms to enhance their SCF. However, firms’ strategy and technology are of important in 

achieving SCF but investing and enhancing different SCM practices is critical as the implementation of strategy 

and exploit the benefit of different technologies are highly dependent on successful execution of SCM practices. 

In addition, as the findings revealed, it is necessary to focus on a combination of internal and external practices 

across the supply chain network to improve SCF.  

Despite the significant advances on the role of flexibility in supply chain context but review the current 

empirical studies on this topic identified some issues and shortcomings which can be explored by future studies. 

First, majority of empirical studies on SCF have confined the concept of SCF to internal flexibility or a 

particular part or dimension of the supply chain, and future studies need to consider a multi-dimensional view of 

SCF which cover the entire supply chain.The second issue is related to some inconsistent findings on enabler of 

SCFwhich may be related to contingent factors, and future studies can examine the moderation role of different 

contingent variables on the relationship between SCM practices andSCF. finally, most of the empirical studies 

are conducted on medium to large firms, and there is a need for future studies to focus more on SMEs. 
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