
 
 

Edith Cowan Journal of Procurement & Supply Chain, 4(1), 1-19. 

 

Edith Cowan Journal of Procurement & Supply Chain 
ISSN:   

Vol.4, Issue No.1, pp 1-19.  
 

Supply management, supply flexibility and performance outcomes: An empirical 
investigation of manufacturing firms 
 

1Aurell Mugambi  
1Department of management science, University of Nairobi, University Way.  
Corresponding author’s e-mail: maxgeof@gmail.com 

  

ARTICLE  INFO 

Article history:  

Received Date: 2nd Nov 2021 

Revised Date:  2nd  Jan 2022 

Accepted Date: 3rd  Mar 2022 

 

 

 

A B S T R A C T 

Purpose: Increasingly, the global market environment is becoming 

more turbulent, complex and uncertain. Literature has explored the 
importance of supply management and its direct impact on 
performance. However, the nature of strategic supply management 

and its impact on supply flexibility needs further clarification in the 
context of the use of supplier resources and supplier network 
coordination. This research presents a model of supply management, 

supply flexibility and supply chain performance. In this study, we 
examine the relationships between supply management and supply 
flexibility, and extend the concept of supply flexibility in terms of 

supplier flexibility and supply network flexibility on relevant supply 
chain performance measures.  

Design/Methodology/ Approach: Data for the study were collected 

from 201 manufacturing firms, and the measurement scales of supply 
flexibility were tested and validated using structural equation modeling.  

Findings: The results indicate strong, positive and direct relationships 

between supply management practices and supply flexibility, and 
between supply flexibility and supply chain performance.  

Contribution to Policy and Practice: The study recommends the 
management of manufacturing firms to recognize the interdependence 
of different components of the supply chain, and the need to focus on 

improving the entire system, rather than just individual components 
and to invest in practices that enhance supply flexibility, such as 
demand forecasting, risk management, and supplier relationships. 

Keywords: 
Supply flexibility, Supply 
management practice, 
Supply chain performance 
 

 

Background 

To deal with the growing complexity and uncertainty of today’s dynamic business 
environment, firms continue to explore ways of developing flexibility, which is the ability to change 
or respond to environmental uncertainty. Many firms recognize that supply chain flexibility is 

crucial to building a sustainable competitive edge in an increasingly turbulent marketplace. 
Fashion, mobile phones and the bicycle industry are examples of industries that have attempted 

to implement supply chain flexibility strategies with varying degrees of success (Catalan & Kotzab 
2003; Christopher, Lowson & Peck 2004). Far beyond just internal operational effectiveness, firms 
today emphasize the ability of responsive sourcing for value creation and delivery within the 

supply chain. Firms use their flexible networks of suppliers to deliver a wide range of products 
(Mason et al., 2002).  
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In this context, supply flexibility is becoming a critical competitive priority in dealing with 
the complexity and uncertainty associated with the changing needs of customers. Increasingly, 

dynamic and responsive market demands require that firms strategically manage their upstream 
supply chain. The expanding use of information technology and outsourcing trends motivate firms 

to explore supply management as a means to create greater synergy across the supply chain 
(Gunasekaran 1999; Narasimhan, Talluri & Das 2004). Cross-functional and inter-organizational 
collaborative efforts are dedicated to increasing flexibility for rapidly changing market 6 Volume 

46, Number 3 requirements in terms of variety and speed (McKoneSweet & Lee 2009). Despite 
the existence of considerable supply management literature, there is little empirical investigation 
of the role of supply management in building supply flexibility for greater business performance.  

There are three specific gaps in the literature. First, while most companies recognize that flexibility 
is key to success, many have not yet examined the role of supply management as a driver of 

supply flexibility. Supply flexibility does not occur randomly. It is the strategic result of 
investments over years. Second, supply flexibility from the resource-based view (RBV) has not 
been comprehensively examined. Supply flexibility is typically regarded as one dimension of 

supply chain flexibility, but studies on supply flexibility are rare.  

The theoretical underpinnings of the concept of supply flexibility have not yet been well 

developed. Third, there is a need for empirical investigations of the dynamic relationships between 
supply management and supply flexibility. Many of the studies on supply flexibility have used a 
case study methodology, but a cross-industry empirical study designed to validate the concept of 

supply flexibility and relationships among supply management, supply flexibility and performance 
would be valuable in contributing to both operational theory and practice. The purpose of this 

study, therefore, is to address these research gaps through insights drawn from the RBV and 
strategic flexibility to extend our understanding of supply flexibility. Based on these research 
results, both managers and researchers can benefit from a deeper understanding of how various 

supply management practices contribute to building supply flexibility; how supply flexibility affects 
business outcomes; and how supply flexibility develops according to different business 
environment. 

Literature Review 

Supply Management 

             The concept of supply management extends beyond the typical transaction focus of 
purchasing and encompasses the more comprehensive evolution to a strategic focus of 
procurement. Supply management has become increasingly integrated with company strategic 

plans in order to maximize firm responsiveness. Supply management plays a key liaison role 
between external suppliers and internal organizational operations by creating and delivering time-

based value to customers (Novack & Simco 1991). Supplier selection, development and supplier 
strategic alliances have been recognized as crucial roles in supply management (Christopher 
2000; Narasimhan et al. 2004; Singh & Sushil 2004). Supplier Selection. Supplier selection refers 

to the criteria used to evaluate and select suppliers in order to configure and establish a supply 
chain for long-term competitive advantage (Choi & Hartley 1996; Vonderembse & Tracey 1999). 
Supplier selection is important because it can impact the performance of ensuing activities in the 

supply chain. Supplier performance can also have a direct financial and operational impact on the 
business (Ittner, Larcker, Nagar & Rajan 1999; Bailey, Farmer, Jones & Jones 2005). Therefore, 

the ability of a supply chain to react to market demand on a timely basis is dependent on the 
reaction capability of suppliers to make changes accordingly. Supplier Development.  
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           Supplier development is defined as the practices that facilitate the continuous 
improvement of suppliers for establishing and sustaining competitive advantage (Krause & Ellram 

1997; Scannell, Vickery & Droge 2000). Firms encourage supplier development to ensure that 
supply sources can provide goods and services with value and that they can maintain a network 

of capable suppliers that will support a long-term competitive advantage (Hahn, Watts and Kim 
1990; Watts & Hahn 1993). The supply chain management literature has stressed the importance 
of supplier development in supporting a firm’s time-based strategy by ensuring that suppliers’ 

performance and capabilities meet the needs of the buying firm (Hartley & Choi 1996; Krause & 
Ellram 1997). Strategic Supplier Alliances. Strategic supplier alliances refer to close and long-term 
relationships with suppliers (Hines 1994; Macbeth & Ferguson 1994). Strategic supplier alliances 

provide a framework for strategic collaboration, ensuring open communication channels and 
faster resolution of problematic issues and higher responsiveness (Mentzer, Foggin & Golicic 

2000). A strategic alliance emphasizes direct long-term associations that encourage mutual 
planning and problem-solving efforts between the firm and its suppliers (Gunasekaran, Patel and 
Tirtiroglu 2001; Li, Ragu-Nathan, Ragu-Natha & Rao 2006). Supply Flexibility although the 

conceptualization of flexibility varies based on context, previous studies are fairly clear and 
consistent with regard to the resource-based nature of flexibility (Sanchez 1995; Lau 1996; 

Schroeder, Bates & Junttila 2002). The fundamental premise of flexibility is that resources can be 
deployed and coordinated; thus, they can be bundled to form capabilities. 

                 From the RBV, supply flexibility should enable firms to adapt to environmental 

changes by building and applying resources residing in the supply base. Sanchez (1995) discusses 
strategic flexibility in the forms of resource flexibility and coordination flexibility. Resource 

flexibility refers to the extent of responsive ability through the use of organization-specific 
knowledge and physical assets. It is the nature and design of resources that constrain the ways 
in which firms can use them. However, not all resource capabilities automatically Supply 

Management, Supply Flexibility and Performance Outcomes July 2010 7 flow to the company that 
‘‘owns’’ the resource. Therefore, the concept of coordination flexibility was developed to address 
the extent of responsiveness from the use of cross-functional collaborative capabilities. Strategic 

flexibility alone is no longer adequate for building competitive advantage in a dynamic 
environment. It only reflects a firm’s ability to respond to uncertainty with the support of its own 

superior knowledge and capabilities, but remains somewhat lacking. Looking beyond the borders 
of the firm and recognizing the role of resources in flexibility, supply flexibility is defined as the 
extent of responsive ability through the use of supplier-specific capabilities and the use of inter-

organizational collaborative capabilities. 

              This study extends the understanding of strategic flexibility by developing the concept 

of supply flexibility in terms of supplier flexibility and supply network flexibility. In maintaining a 
responsive supply based, a firm must emphasize two primary aspects: using responsive supplier-
specific capabilities (supplier flexibility) and using collaborative capabilities (supply network 

flexibility). Supplier Flexibility. Supplier flexibility refers to the extent of responsive abilities 
through the use of supplier-specific capabilities. Recent developments in RBV suggest that firms 
emphasize the linkage between internal resources and performance and then generate value from 

their alliances with suppliers (Holcomb & Hitt 2007; Azadegan, Dooley, Carter & Carter 2008; 
Yao, Dresner & Palmer 2009). That is, firms use both firm-specific resources and firm-addressable 

resources outside the firm as the basis for developing capabilities. Lavie (2006) proposes that 
organizational competitive advantage combines the focal organization’s resources with the 
resource endowments of supply chain partners. A firm’s unique supply resources and capabilities 

then determine the level of consistent performance across time. Firms can be responsive to 
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changing customer needs by spreading and sharing the responsibility throughout the supply base 
since ‘‘it is the ability of the suppliers that limits the ability of a manufacturer to respond rapidly 

to customer requirements’’ (Christopher 2000). Suppliers without ability to react to variances 
effectively and with efficient utilization of resources will limit the flexibility potential of even those 

capable firms. Resources and capabilities accrued from suppliers help firms to better manage 
pressures from environmental uncertainties. Supply Network Flexibility. Supply network flexibility 
is defined as the extent of responsive ability through the use of collaborative capabilities to 

reconfigure the supply base effectively and efficiently (Duclos, Vokurka & Lummus 2003; Pujawan 
2004). This concept is derived from coordination flexibility and explains why some competitors 
are more responsive and profitable than others. In network competition, competing on resources 

implies that the resources need to be improved and expanded in accordance with environmental 
changes. The supply network structure influences information and material flows along the supply 

chain (Skilton & Robinson 2009). Better structuring, coordinating and managing of the supply 
network leads to better utilization of supply base resources. In the context of supply chains, 
Ketchen and Hult (2007) and Miles & Snow (2007) extend the RBV and propose that network 

structures may complement internal resources of organizations with differential access to external 
resources. Competitive advantage derived from networked collaborative capability is difficult for 

others to imitate. These networked resources constitute an important component of sustainable 
competitive advantage. Thus, the success of a firm depends on expansive use of inter-
organizational capabilities. Also from the RBV, firms must strive to respond to the dynamic nature 

of the business environment by continuously learning how to better configure and assemble 
chains of resources, because all resources depreciate. Flexibility in supply networks implies 

achieving the multiple performance requirements (e.g., speed, ease and cost) by managing new 
knowledge, new technologies, market changes or other development needs in the course of 
creating and delivering value (Sanchez 1995; Conner & Prahalad 1996; Sanchez & Perez 2005). 

Therefore, the design of the supply network anticipates changes by which a focal firm may 
effectively configure its entire supply chain. Interrelationships between Supplier Flexibility and 
Supply Network Flexibility While supplier flexibility and supply network flexibility are distinct, they 

are also interdependent. Either aspect could be a constraining factor that limits the firm’s ability 
to benefit from its supply base. 

             Supplier flexibility is the capability associated with a firm’s current resources in the 
supply chain, which can be regarded as a relatively static capability. On the other hand, supply 
network flexibility reflects a firm’s ability to incur low costs when changing the uses to which its 

resources are applied. This aspect implies the dynamic efficiency and effectiveness needed to 
reassemble the resource chain. Supplier flexibility mutually supports and reinforces supply 

network flexibility. However, even if a firm’s supply network flexibility is high, the current 
supplier’s limited capability could constrain the kinds of responsiveness it could successfully bring 
to a changing environment. The higher the adaptability of the resources on the supply side, the 

better the resource chain may be reconfigured and redeployed. It does not necessarily follow that 
all suppliers must be flexible in order to achieve supply flexibility. A firm can either develop 
resource deployment capabilities for acquiring and configuring supply resources or seek a 

complementary set of supplier capabilities to create additive value synergies. Capable firms, such 
as Cisco and Journal of Supply Chain Management 8 Volume 46, Number 3 Gap, have developed 

both aspects of supply flexibility to maximize the value created from their supply bases. They 
tailor different supply chains to the nature of markets for products. And these complementary 
supply chains can serve as backups in case of an emergency (Lee, 2004). Supply Chain 

Performance Supply chain performance refers to the extent to which a supply chain meets end-
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customer requirements, and contains operational efficiencies which can deliver that performance 
(Hausman 2005).  

          This definition implies that supply chain performance measures effectiveness and 
efficiency by how well these two goals are met. In this study, supply chain performance is 

measured by four dimensions:  

(1) Time-based performance indicates the extent to which a supply chain is improving in 
speed and responsiveness, 

 (2) Reliability defines the extent to which a supply chain is performing promised activities 
and services dependably and accurately, 

(3) Supplier performance measures the overall suppliers’ tangible and intangible outcomes 

including product quality, reliable services and dependable relationship and 

 (4) Cost performance refers to the effectiveness in managing costs associated with 

operating the supply chain. Each of these four aspects captures the effectiveness 
and efficiency of a supply chain and reflects the inter-organizational characteristics 
of supply chain performance measurement 

Materials and Methods 

            Measure Development We developed multiitem scales of supply flexibility (SF) through a 

review of the flexibility and strategy literature. According to Garavelli (2003), supply chain 
configuration is flexible when suppliers are able to process a variety of products or components 
and deliver to multiple assemblers. Volberd (1996) defines the willingness of suppliers to adjust 

to changes, without resorting to a series of new contracts and renegotiations, as an indicator of 
a flexible supplier. Therefore, supplier flexibility (SF/ SPL) is captured by two Liker-scale items: 

the willingness and ability of suppliers to accommodate changes that buyers have requested. The 
measurement items of supply network flexibility (SF/NET) build on the pioneering works of 
Lummus, Duclos and Vokurka (2003), Pujawan (2004) and Duclos et al. (2003) by taking a flexible 

perspective in designing supply networks. Referring to studies on manufacturing, product 
development flexibility and limited empirical studies on supply chain flexibility, supply network 
flexibility is operationalized by four attributes. 

       These four attributes are the following: (1) the number of alternate supply sources (Pujawan 
2004) that captures the supply range attribute of supply network flexibility, (2) the time incurred 

for switching supply sources which represents the mobility attribute of supply network flexibility, 
(3) the cost incurred for switching supply sources which also represents the mobility attribute and 
which reflects the ease with which the supply network moves from one Journal of Supply Chain 

Management 10 Volume 46, Number 3 state to another (Otto & Kotzab 2003) and (4) the extent 
of how the incoming material’s quality and delivery performance is affected by switching supply 

sources (Pujawan 2004), which addresses the attribute of performance consistency despite 
changes. A more flexible supply network will exhibit less fluctuation in performance outcomes. 
The measures of supply management (SM) and supply chain performance (SCP) used in this 

study were mostly drawn from existing scales found in previous research studies on supply chain 
management and supply management. Supply management was assessed with the scale selected 
and modified from those developed by Humphreys, Li and Chan (2004) and Li et al. (2006). 

Supply chain performance was assessed with items selected and modified from those developed 
by Beamon (1999) and Gunasekaran et al. (2001). All the measurement items are listed in 

Appendix A.  
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Data Collection 

      The data were collected using a Web-based method. Because this research focuses on supply 

chain management practices and flexibility, we decided to direct the survey to the VPs, directors 
or managers of supply chain, purchasing, logistics or operations, as well as leaders in strategic 

development and planning or other leaders in the firm who have clarity and visibility of supply 
chains, logistics and purchasing strategies and operations. An email list of 6,273 names was 
obtained from two providers of an executive contact database: RSA Teleservices and Lead411. 

The participants represent six industries, defined at the two-digit SIC level: 23 ‘‘Apparel and other 
textile products,’’ 30 ‘‘Rubber and Plastics,’’ 34 ‘‘Fabricated Metal Products,’’ 35 ‘‘Industrial and 
Commercial Machinery,’’ 36 ‘‘Electronic and Other Electric Equipment’’ and 37 ‘‘Transportation 

Equipment.’’ This e-mail list was then further refined through the following steps: (1) if some 
names were shown more than once, only one of the names was kept and the duplicate names 

were removed and (2) because the large-scale survey was implemented using online data 
gathering, names with no e-mail address were removed. The refinement resulted in a list of 5,147 
names. An e-mail was sent to the entire sample population of 5,147 inviting them to participate 

in the study with a brief description of the research. Willing participants were directed to reply 
with a blank e-mail thus implying their consent of participating in the study. We then sent a 

follow-up e-mail in which the respondents were directed to respond to the survey in three ways: 
(1) by selecting the link that would take them to the online questionnaire, (2) by fax by selecting 
the link that would take them to the PDF format of the questionnaire on the Web site or (3) by 

requesting a hard copy from the researcher. After three waves of invitation, a total of 288 
respondents either agreed to participate or received the questionnaire for consideration, yielding 

201 usable responses. The response rate compares closely to that reported in recent supply 
management and operations management papers. Table I summarizes characteristics of 
respondents and companies.  

Comparisons between the sample of 5,147 and the respondents of 201 indicated no significant 
group differences regarding the proportion of industry representation (w2 57.52, df56, p40.1). In 
addition, by performing w2 tests, no significant differences were found (1) between early 

respondents from the initial wave and those who responded in the second wave (w2 59.42, df56, 
p40.1) and (2) between those who responded in the second wave and late respondents from the 

third wave in terms of the proportion of SIC codes (w2 53.96, df56, p40.1). All of these tests 
suggest that nonresponse bias was not a problem. Measurement Validation After potential items 
of supply flexibility were generated through a literature review and from construct definitions, 

eight individuals (three professors in operations and supply chain management, two supply 
managers and three Ph.D. candidates in manufacturing management) were selected as 

participants in a pretest. The respondents were asked to provide feedback about question clarity 
and consistency with construct definitions. By incorporating their feedback, measurement items 
were modified, discarded or added to strengthen the constructs and content validity. Confirmatory 

factor analysis (CFA) was conducted to assess the measurement properties of the SF scale. 
Firstorder factor models are those in which correlations among the observed variables can be 
described by a smaller number of latent variables, each of which may be considered to be one 

level; these factors are termed primary or first-order factors. 
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          As shown in Table II, the additional model fit indices indicate that the measurement 

model for supply flexibility has a good fit (w2 /df50.754; second-order model suggest a good fit 
with the data (w2 /df51.124; RMSEA50.025, GFI50.97, AGFI50.95, NFI50.98 and CFI51.00). The 

test of second-order constructs also validates that supplier flexibility and supply network flexibility 
form a higher-order construct (supply flexibility). Referring to studies on supply chain flexibility, 
which has been well recognized as a multidimensional concept, we felt it appropriate to 

incorporate two interrelated dimensions of supply flexibility in the conceptual framework in order 
to provide sound implications to practitioners and set a basis for future research extensions. 
Figure 2 presents the estimation results for the second-order model. RMSEA< 0.001, GFI50.99, 

AGFI50.97, NFI50.99 and CFI51.0). We next tested supply flexibility as a second-order 
confirmatory factor model. Supply flexibility is considered a multidimensional concept and is 

measured by SF/ SPL and SF/NET and each of these subconstructs is measured by several 
indicators. The first-order factors have loadings of 0.84 and of 0.58 on the second-order factor. 
All loadings are significant (p< 0.05). The fit indices for this  
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Finally, the reliability of the items comprising each dimension was examined using 
Cronbach’s a. Reliability is an assessment of the degree of internal consistency between multiple 

measurements of a variable. The generally agreed upon lower limit for Cronbach’s a is 0.70 
(Robinson, Shaver & Wrightsman 1991). The reliability values found here are both 40.85, which 

are considered very acceptable (Table II). CFA was conducted to examine the convergent validity 
of the measures of SM and SCP. Respectively, two and four items were dropped from the initial 
SM and SCP measurement models due to significant cross loadings or model fit improvement. All 

of constructs/subconstructs exhibited good internal consistency, as demonstrated by the reliability 
scores. The additional fit indices indicate that the measurement models of both SM and SCP have 
a satisfactory fit. Tables III and IV provide additional information about the psychometric 

properties of the measurement scales. Discriminant validity refers to the independence of 
variables (O’Leary-Kelly and Vokurka 1998). It is assessed by showing that the correlations among 

variables are significantly different from 1.0 (Bagozzi, Yi, and Phillips 1991). In summary, all factor 
intercorrelations were significantly different from 1.0 at the 0.05 significance level (Table V). 
Several tests were used to assess common method variance (Podsakoff & Organ 1986).  

First, the correlation matrix (Table V) does not show any exceptionally correlated 
variables. Second, all principal constructs are entered into a principal components factor analysis. 

The highest factor from the principal component factor analysis was added as another 
independent variable. This independent variable did not significantly increase the variance 
explained in the dependent variable. These tests indicate a lack of severe common method bias. 

The second test also shows all items loaded well on their hypothesized constructs, which suggests 
unidimensionality for the multidimensional constructs of supply management, supply flexibility 

and supply chain performance. 
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Multigroup Comparison 

To determine whether the final model differed based on firm size, the overall sample was 

split into two groups based on firm size. Firm size was measured by the number of employees, a 
commonly used measure of size in management research. Generally, a business with fewer than 

250 employees is classified as a small and medium enterprise (SME) (www.insme.info/page.asp); 
this resulted in 91 SMEs and 110 large firms for our sample. A multigroup comparison was then 
conducted to determine whether supply flexibility has the same theoretical structure for each size 

group. No significant differences between the constrained and unconstrained models were 
identified, indicating that the model is valid for both large-sized firms and small and medium-
sized firms: Dw2 (df55)54.487, DCFI5 0.001, DTLI5 0.001 and DRMSEA50.009.  

Hypothesis Testing  

The conceptual model illustrated in Figure 1 demonstrates four hypothesized relationships 

among the variables of supply management practice, supply flexibility and supply chain 
performance. The structural model was assessed by examining the path coefficients, their 
statistical significance and the overall model fit. Figure 3 displays the path diagram resulting from 

the structural modeling analysis using AMOS. The results exhibit that all the measurements have 
significant loadings to their corresponding second-order construct. Overall, the model has a 

satisfactory fit (w2 /df52.40; GFI50.90, AGFI50.86, CFI50.93 and RMSEA50.08). The relationship 
proposed in Hypothesis 1 was found to be significant (g50.48, p< 0.001), indicating that there is 
a positive relationship between supply management practices and supply network flexibility. The 

importance of supply management in striving toward a flexible supply base has received 
considerable support in the literature (Christopher 2000; Van Hoek, Harrison and Christopher 

2001; Christopher et al. 2004). However, no empirical evidence has been previously shown. 

 

The statistical significance of Hypothesis 1 verifies that better supply management will improve 
the flexibility of sourcing with respect to changes. Hypothesis 2 was supported as well. As 
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expected, supplier selection, development and alliances have a direct and strong positive effect 
on supplier flexibility. The path coefficient of this relationship is 0.59 with a p-value < 0.001. 

Supply management today should therefore reflect a growing emphasis on the importance of 
suppliers. For instance one criterion of supplier selection should be the ability and willingness to 

respond to company changes. Efforts must be made to build up alliances with major suppliers so 
that they would be able to respond to and coordinate with changes if it is deemed necessary. Our 
results also indicate that a higher level of supply network flexibility and supplier flexibility may 

lead to improved supply chain performance. Both relationships are found to be statistically 
significant (b50.15, p50.05; b50.47, p< 0.001), which supports the idea that flexible suppliers 
and a flexible supply base both contribute to supply chain performance. Supply chain performance 

reflects the results of cross-functional collaboration (i.e., within flexible suppliers) and 
interorganizational coordination (i.e., in a well-integrated supply base). In addition, the ability to 

change supply networks over time and in response to competitors’ changes allows network 
participants to take advantage of opportunities to improve their individual positions and 
performance. As a result, one would expect improvements on each node with a flexible supply 

chain and even better supply chain performance to be achieved. Supply network flexibility also 
enables companies to tap into a responsive supply base to ensure reliable product supply. 

Therefore, companies can restructure the supply flows of their materials to gain efficiency. Time-
based performance improvement comes from supply flexibility because the volume and mix 
variations with respect to market changes can be absorbed by the flexible supply side. 

Moderating Effect of Firm Size 

          Some studies have investigated the differences between SMEs and large enterprises for 

supply chain management practices such as a strategic focus and control structure (Hong and 
Jeong 2006), relationship development (Claycomb and Frankwick 2004) and integration (Harland, 
Caldwell, Powell and Zhang 2007). While large firms offer a much greater scope of products and 

services, have more complex supply networks and tend to be more active in exploiting supply 
base capabilities, SMEs are potentially significant in enhancing the overall supply chain 
performance. Because of limited resources, it is very important for SMEs to strategically compete 

in their specialized niche markets and through their unique competencies in supply management 
(Lee, Lim and Tan 1999; Hong and Jeong 2006). However, the findings of istency in their adoption 

of SCM practices and outcomes (Wong 2005; Maguire and Koh 2007; Vaaland and Heide 2007; 
Pedersen 2009). Consequently, we determined it would be worthwhile to perform a post hoc 
analysis to investigate if firm size would influence the pattern of building flexibility into the supply 

base. Two additional structural models were analyzed for groups of SMEs and large enterprises 
(Figure 4). The results further validate the positive effect of supply management on supplier 

flexibility, and supplier flexibility on supply chain performance. These two effects are both positive 
and significant in the two submodels. Both large firms and SMEs are utilizing supply management 
to develop flexibility capabilities of their suppliers. Following Kei et al.’s (2000) work to compare 

the path coefficients between large and small/medium groups, the results reveal that the path 
coefficient from supply management to supplier flexibility in the structural model for large firms 
is significantly stronger than the corresponding path coefficient in the model for SMEs (t5104.42, 

p < 0.001). Conversely, the path coefficient from supplier flexibility to supply chain performance 
is significantly stronger in the model for SMEs when compared with that in the large firms group 

(t53381.18, p < 0.001). However, the mediating role of information sharing presents a far 
different effect. The mediating effect of supply network flexibility between supply management 
and supply chain performance is not significant for SMEs. In other words, Hypotheses 1 and 3 

are not fully supported for SMEs. 
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DISCUSSION  

Theoretical Contribution 

         In light of a growing research interest in flexibility in the context of supply chains, this 
study contributes to theory by investigating supply flexibility based on the RBV. From an academic 

perspective, our research specifically developed the concept of supply flexibility by recognizing 
the role of resources in supply flexibility. Two distinct but interdependent dimensions were 
investigated: supplier flexibility and supply network flexibility. With the developed instruments of 

supply flexibility, future efforts can further explore complexity in supplier networks in an effort to 
gain a greater understanding of supply flexibility’s contribution to sustainable competitive 
advantage. For instance, the answers to the question of ‘‘do improvements in supply flexibility 

affect improvements in manufacturing and product development flexibility?’’ will be meaningful 
to practitioners when they design their supply chain flexibility strategy. 
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         By combining internal resources/capabilities with their supply network, firms can obtain 
sustainable competitive advantage as supply chains increasingly compete against supply chains. 

Specialized capabilities across the supply chain may be better leveraged if supply partners make 
appropriate and coordinated process adjustments. Our findings also demonstrate the 

relationships among supply management, supply flexibility and supply chain performance. 
Companies can improve their present performance in turbulent business environments by linking 
their supply management practices and supply network flexibility capabilities. With simultaneous 

trends of increasing outsourcing and the growing complexity of supply networks, the current 
study joins a limited number of empirical research efforts that investigate key interorganizational 
collaboration phenomena. The post hoc analysis of the moderating effect of firm size offers 

specific findings that should inform and influence future research.  

Practical Implications  

       This research should be of interest to firms that consider developing realistic survival 
strategies to combat downturns. Supply chain executives need to devise survival strategies in 
times of financial crisis, while simultaneously planning a turnaround strategy that requires the 

contributions of their supply base. Practitioners currently interested in implementing flexibility 
strategy should understand that supplier flexibility and supply network flexibility are 

complementary. If current suppliers do not have enough capabilities to respond to changes and 
uncertainties, it becomes critical for firms to build flexibility into the supply base by relying on the 
ability of reconfiguring the supply base. Hence, the value of supply network flexibility diminishes 

because firms may tend to explore capabilities from additional suppliers instead of focusing on 
their current supply base.   

             Besides pursuing two approaches for building flexibility into the supply base, managers 
need to understand the positive impact that supply management practice has on supply flexibility, 
which constitutes an additional insight concerning the strategic importance of the supply 

management function. Therefore, adapting to the business strategy of flexibility, the supply 
management professional’s responsibilities must change accordingly. Additionally, the findings of 
this paper suggest that toplevel supply chain management efforts should focus heavily on the 

development of current suppliers, and devote significant resources to strengthening current 
suppliers and improving their just-in-time capabilities. Because unanticipated changes in a 

customer’s production plans and schedules can affect supplier schedules, sourcing executives at 
the buying firm should assure that supplier development practices and collaborative relationship 
s result in a supplier’s ability to adjust production volumes with short notice and remove inventory 

from the chain. 

               The measurement instruments of supply flexibility developed in this study might be a 

valuable tool for companies to evaluate and compare their current sourcing-related capabilities. 
Finally, the post hoc analysis provides a number of insights into how managers in SMEs and large 
firms develop supply flexibility and further improve supply chain performance. Practically 

speaking, the significant effect of supply network flexibility on the relationships between supply 
management and supply chain performance indicates that SMEs do not need a complex supply 
base to be responsive to environmental changes. Considering the stronger effect of supplier 

flexibility on supply chain performance for SMEs than large firms, SMEs rely more on supplier’s 
capabilities or business partners’ resources and capabilities in order to adapt to environmental 

changes. Utilizing suppliers’ capabilities and willingness to adapt to changes on a timely basis will 
help an SME develop the competencies of trust and committed value, which can be added to the 
supply chain. It is recommended that SMEs actively build up a capable supply base that allows 
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them to solve problems as a team, make collaborative production and logistics planning, 
coordinate replenishment scheduling and work together to improve quality and cost performance. 

Comparatively, supply network flexibility plays an important role in supply chain performance 
improvement for large firms. The complexity of products and services offered by large firms 

requires designing a supply network to accommodate dynamic operations and market changes. 
In brief, it is imperative for large firms to direct their strategic efforts and deploy their financial/ 
operational resources toward developing and enhancing supply flexibility; otherwise, they may 

lose a key element of their sustainable competitive advantage.  

 

Future Research Directions 

           As flexibility has become a key strategic issue for many industries, the operationalization 
of supply flexibility is only a first step toward a better understanding of the impact that supply 

flexibility has on performance. Future research attention may focus on identifying and measuring 
the cause-and-effect relationships between supply flexibility and other dimensions of flexibility 

across the supply chain. It will be quite interesting to explore how supply flexibility contributes to 
the improvement of flexibility capabilities in other processes across the supply chain and, 
eventually, leads to ways to increase supply chain performance. For example, it is worthy to 

examine how improvements in supply flexibility affect the level of manufacturing and product 
development flexibility. Additional research may consider other supply chain management 
practices (beyond the three practices discussed in this paper) for building flexibility into the supply 

side. Additional empirical study is needed to identify contingency factors, both within and outside 
the company. For instance, the interactive effects of environmental uncertainty and supply 

flexibility on performance are vague. There is still a need to link supply flexibility, as a critical 
response to environmental uncertainty across industries, to the benefits they carry across the 
supply chain. 
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Conclusion  

            Supply flexibility plays a critical role in the environment of serious market 

uncertainty. Supply flexibility reflects both supplier flexibility and supply network 
flexibility. Many companies today tend to focus on optimizing their supply networks by 

reducing the size of the supply base. This study suggests that the flexibility of a supply 
network is not easily replaceable as firms reduce the size and scope of their supply base. 

The findings suggest that it is essential to retain suppliers that are willing and capable of 
adapting to changes and challenges. These suppliers may share in the responsibilities of 
dealing with dynamic environmental uncertainties and speed of changes — particularly in 

economic downturns. Overall, sustainable competitive advantage requires that companies 
adapt their sourcing strategy to be more flexible and responsive through the effective use 

of their potential internal resources and their network capabilities. 
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