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ABSTRACT 

Present archipelago supervision (SCM) is a big piece of cut-throat method to increase corporate 

output along with profitability. Your literary works for SCM that handle methods along with 

systems regarding successfully owning a offer archipelago is pretty vast. In recent times, 

corporate functionality way of measuring along with analytics have obtained significantly focus 

out of scientists along with practitioners. Your factor of them actions along with analytics with 

the achievements of a corporation can not be overstated simply because they influence ideal, 

strategic along with detailed setting up along with control. Overall performance way of 

measuring along with analytics currently have a vital role to experiment with with setting up 

targets, considering functionality, along with analyzing foreseeable future lessons associated 

with actions. Overall performance way of measuring along with analytics concerning SCM 

haven't obtained satisfactory focus out of scientists and also practitioners. All of us launched a 

construction to market an even better idea of the necessity of SCM functionality way of 

measuring along with metrics. With all the recent literary works along with the final results 

connected with an empirical research associated with determined Uk organizations, most of us 

created the actual construction introduced thus, assured that this might activate additional desire 

on this essential area. 
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 INTRODUCTION 

Supply chain responsiveness is defined as the capability of promptness and the degree to which 

the supply chain can address changes in customer demand (Holweg, 2005; Prater et al., 2001; 

Lummus et al., 2003; Duclos et al., 2003). 

In a rapidly changing competitive world, there is a need to develop organizations and supply 

chains that are significantly more flexible and responsive than the existing ones (Gould 1997, 

James-Moore, 1996). Firms need to aptly respond to changing customer needs so as to succeed 

in today’s uncertain environment (Gerwin, 1987; Huber, 1984; Narasimhan and Das, 1999; Ward 

et al., 1998) as well as any disruptions in supply (Germain, 1989; Lee, 2004; Christopher and 
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Peck, 2004). Although it would be interesting to study supply chain responsiveness from supply 

disruption perspective also, the current study focuses mainly on customer demand perspective. 

To review the concept of supply chain responsiveness, we first need to review the supply chain 

flexibility concept. The supply chain flexibility has its roots in manufacturing flexibility of an 

organization. So we begin by a brief review of the manufacturing flexibility literature. 

Manufacturing flexibility is defined as the ability of the manufacturing system of an organization 

to adapt to change (Upton, 1994; Parker and Wirth, 1999; Lau, 1999). Manufacturing flexibility 

has been considered as a major competitive weapon for manufacturing organizations due to its 

ability to help cope with uncertain environments and turbulent markets. It has been argued in 

past literature that manufacturing flexibility is capable of providing organizations with the ability 

to change volume and mix of production, to rapidly and frequently develop new products, and to 

better respond to competition (Oke, 2005). Manufacturing flexibility has also been said to focus 

on the ability to adjust to changes in uncertainty with least penalties in time. 

There has been extensive literature on the manufacturing flexibility concept and the survey 

reported by Sethi and Sethi (1990) lists more than 200 references. Some of the basic dimensions 

of manufacturing flexibility in the prior literature are – volume flexibility (the ability of the 

manufacturing system to vary aggregate production volume economically) (Slack, 1983; Browne 

et al., 1984; Sethi and Sethi, 1990; Gerwin, 1993), mix flexibility (the ability of the 

manufacturing system to switch between different products in the product mix) (Browne et al., 

1984; Gerwin, 1993; Gupta and Somers, 1996), new product flexibility (the ability of the 

manufacturing system to introduce and manufacture new parts and products) (Browne et al., 

1984; Gerwin, 1987; 1993; Taymaz, 1989; Gupta and Somers, 1996), process flexibility (the 

ability to change between the production of different products with minimal delay) (Parker and 

Wirth, 1999), and material handling flexibility (the ability of the material handling system to 

move material through the plant effectively) (Sethi and Sethi, 1990; Gupta and Somers, 1992). 

Slack (1983, 1987), Browne et al. (1984), Hyun and Ahn (1992), Suarez et al. (1996), Zhang et 

al. (2003), and Koste et al. (2004) are some of the studies on taxonomies of manufacturing 

flexibility. There is considerable disagreement among researchers on the definition of 

manufacturing flexibility. 

The fact that a large amount of literature is available on flexibility and responsiveness of 

manufacturing systems, yet there been very little discussion on the relationship between these 

two concepts has been criticized in literature (Kritchanchai and MacCarthy, 1999; Matson and 

McFarlane, 1999). Some questions such as is a flexible manufacturing system also by default 

responsive, and what types of flexibility are needed for responsiveness have not been clearly 

addresses in prior literature (Holweg, 2005). This argument is also true for the distinction 

between supply chain responsiveness and supply chain flexibility. In this study we extend the 

definition of responsiveness to the supply chain level. 

The supply chain flexibility concept focuses on the ability of the firm / supply chain to adapt to 

changes in business conditions (Gosain et al., 2004). Although the literature in the flexibility area 

(at logistics and supply chain levels) is accumulating over the past decade, including case study 
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based research (Ferrin, 1994; Cunningham, 1996; Juga, 1996; Van Hoek et al., 1998), conceptual 

contributions (Lummus et al., 2003; Duclos et al., 2003; Andries and Gelders, 1995; Van Hoek, 

2001), mathematical models (Garg and Tang, 1997; Waller et al., 2000), and survey research 

(Sanchez and Perez, 2005; Zhang et al., 2005; Daugherty et al., 1996; Emerson and Grimm, 

1998), more work is required. 

Table 1 provides the list of sub-constructs for supply chain responsiveness, along with their 

definitions and supporting literature. 

Table 1: List of Sub-Constructs for Supply Chain Responsiveness 

Constructs Definitions Literature 

Operations The ability of a firm’s manufacturing Prater et al., 2001; Lummus 

System system to address changes in customer et al., 2003; Duclos et al., 

Responsiveness Demand 2003; Anderson and Lee, 

  2000; Radjou, 2000; 

  Allnoch, 1997 

Logistics The ability of a firm’s outbound Prater et al., 2001; Lummus 

Process transportation, distribution, and et al., 2003; Duclos et al., 

Responsiveness warehousing system (including 2003; Bradley, 1997; Fuller 

 3PL/4PL) to address changes in et al., 1993; Richardson, 

 customer demand 1998; Huppertz, 1999; 

  Doherty, 1998; 

  Swaminathan, 2001; Van 

  Hoek, 2000 

Supplier The ability of a firm’s major suppliers Prater et al., 2001; Lummus 

Network to address changes in the firm’s demand et al., 2003; Duclos et al., 

Responsiveness  2003; Jordan and Michel, 

  2000; Rich and Hines, 1997; 

  Burt and Soukup, 1985; 

  McGinnis and Vallorpa, 

  1999; Fisher et al., 2000; 

  Bensaou, 1999; Mason et al., 

  2002; Cooper and Gardner, 
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  1993; Choi and Hartley, 

  1996 

Operations system responsiveness is defined as the ability of a firm’smanufacturing system to 

address changes in customer demand. Operations system responsiveness includes both 

manufacturing and service operations. Duclos et al. (2003) and Lummus et al. (2003) in a 

conceptual study, emphasize that operations responsiveness at each node of the chain is an 

integral component of supply chain responsiveness. They further argue that in order to meet the 

end customer’s needs, each entity in the supply chain must deliver the product or service in a 

timely and reliable manner. 

Logistics process responsiveness is defined as the ability of a firm’s outboundtransportation, 

distribution, and warehousing system (including 3PL/4PL) to address changes in customer 

demand. The responsiveness in the logistic processes is a vital component in the success of a 

responsive supply chain strategy (Fawcett, 1992). Logistics and distribution management 

includes the activities of transportation of goods from suppliers to manufacturer to distribution 

centers to final point of consumption (Ricker and Kalakota, 1999; Duclos et al., 2003; Lummus 

et al., 2003). These activities include warehousing, packing and shipping, transportation planning 

and management, inventory management, reverse logistics, and order tracking and delivery. This 

study focuses on the outbound logistics of the focal firm. Fuller et al. (1993) suggest that a firm’s 

logistics system is instrumental in creating value for its customers. This value creation for a 

firm’s customers implies ensuring logistics flexibility (Duclos et al., 2003; Lummus et al., 2003) 

and speed within the supply chain to serve each distinct customer’s needs. A typical response to 

uncertainty is to build flexibility into the supply chain. However being flexible needs to be 

supplemented by being apt in responding too. Responsiveness components in the logistics 

system include selecting logistics components that accommodate and respond to wide swings in 

demand over short periods, adjust warehouse capacity to address demand changes, handle a wide 

range of products, vary transportation carriers, have the ability to pack product-in-transit to suit 

discreet customers’ requirements, and have the ability to customize products close to the 

customer (i.e. postponement); and do all of these speedily in order to gain a competitive 

advantage.  

Supplier network responsiveness is defined as the ability of a firm’s majorsuppliers to address 

changes in the firm’s demand. A key to responsiveness is the presence of responsive and flexible 

partners upstream and downstream of the focal firm (Christopher and Peck, 2004). The ability of 

firms to react quickly to customer demand is dependent on the reaction time of suppliers to make 

volume changes. 

1.1 Competitive Advantage 

Competitive advantage is defined as the “capability of an organization to create a defensible 

position over its competitors” (Li et al., 2006, p. 111). 
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2 THEORETICAL FRAMEWORK AND HYPOTHESES DEVELOPMENT 

2.1 Theoretical Framework 

To better understand the effect of supply chain responsiveness, on competitive advantage, a 

framework is established which describes the causal relationships between supply chain 

responsiveness, and competitive advantage (Figure 3.1).  

Figure 1: Theoretical Model 

 

2.2 Research Hypothesis 2 (Supply Chain Responsiveness and Competitive Advantage) 

The improvement of flexibility and speed of response has become increasingly important as a 

method to achieve competitive advantage (Upton, 1997; Martin and Grbac, 2003). 

Responsiveness to customer is critical to gaining competitive advantage (Williamson, 1991; 

Martin and Grbac, 2003). Ellinger (2000) argues that competitive advantage accrues to those 

firms who are responsive to the customer needs. Lummus et al. (2003) argue that in the future, as 

supply chains compete with other supply chains, organizations must understand that responsive 

supply chains will outperform those that are less responsive. Creating responsive supply chains 

has become a source of competitive advantage (Lau and Hurley, 2001). 

Firms with more responsive supply chains will be more adaptive to demand fluctuations and will 

handle this uncertainty at a lower cost due to the shorter lead time (Randall et al., 2003). Yusuf et 

al. (1999) argues that lean manufacturing compromises responsiveness over cost-efficiencies, 

however agile manufacturers place equal importance on both cost and responsiveness. Cost and 

quality have been long incorporated into agile competitive bases (Yusuf et al., 1999). 

Gunasekaran and Yusuf (2002) emphasize that responsiveness without cost effectiveness is not a 

real competitive strategy. However Yusuf et al. (2003) found that cost and responsiveness do not 

go hand in hand. However due to visa-versa arguments, we maintain here that - on the whole - 

supply chain responsiveness and competitive advantage are positively related. Yusuf et al. (2003) 

found high correlation between the responsiveness and time to market, dependability, product 

innovation and quality. 

A supply chain characterized by quick responsiveness to customers will be competitive in terms 

of time and quality (Li, 2002). The above arguments lead to: 

Hypothesis 2: Supply Chain Responsiveness is positively related to competitiveadvantage of a 

firm. 
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3 INSTRUMENT DEVELOPMENT - ITEM GENERATION AND PILOT TEST 

The development of the instrument was carried out in two stages. As per Churchill (1979), the 

content validity is enhanced if steps are taken to ensure that the domain of the construct is 

covered. In accordance with Churchill (1979), in the first pre-pilot stage (also called as the pre-

testing stage), potential items were generated through a literature review and from construct 

definitions. Then the initial pool of items was pre-tested with six academicians, one practitioner 

and one doctoral student. Also the definitions of the sub-constructs - operations system 

responsiveness, logistics process responsiveness and supplier network responsiveness - were 

presented to these respondents to receive input on accuracy and modifications. Further the 

respondents were asked to provide feedback on representativeness, clarity, specificity, ease of 

understanding and interpretation of the questions. The respondents were also requested to 

provide instructions on the length of the questionnaire. Based on the feedback, items were 

modified or discarded, and definitions were modified to ensure that the domain of the construct 

is covered and thus strengthen the content validity. The second stage was scale development and 

testing through a pilot study using Q-sort method. Items placed in a common pool were subjected 

to required number of sorting rounds (three in our case) by the judges to establish which items 

should be in the various categories. The objective was to pre-assess the convergent and 

discriminant validity of the scales by examining how the items were sorted into various construct 

categories. The instruments were further refined based on Q-sort results. The Q-sort is then 

followed by the large scale survey which includes the validity and reliability tests using the data 

from large-scale sample and is described in detail in Chapter 5.  

Supply Chain Responsiveness  

Operations System Responsiveness 7 

Logistics Process Responsiveness 5 

Supplier Network Responsiveness 6 

Total 18 

 

 

 

4 LARGE SCALE SURVEY AND INSTRUMENT VALIDATION 

4.1  Large-Scale Data Collection Methodology 

Data was collected using a large scale web-based survey. Quality of respondents and response 

rate are two important factors that influence the quality of an empirical study. Since this study 

has a supply chain management focus, the target respondents were the operations / 

manufacturing / purchasing / logistics / materials – vice presidents, directors and managers as 

these personnel were deemed to have the best knowledge in the supply chain area. 
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4.2  Supply Chain Responsiveness 

The Supply Chain Responsiveness construct was initially represented by three dimensions and 

18 items, including Operations system Responsiveness (OSR) (7 items), Logistics Process 

Responsiveness (LPR) (5 items), and Supplier Network Responsiveness (SNR) (6 items). 

Convergent Validity: In this step, the 18 SCR items were submitted to a measurement model 

analysis to check model fit indices for each sub-construct (Table 5.6.1.1). The initial model fit 

indices for OSR consist of GFI = 0.866, AGFI = 0.732, and RMSEA = 0.182. The initial 

measurement model for OSR is shown in Figure 5.6.1.1. These indices show no where near a 

reasonable fit; therefore further model modification was carried out based on modification 

indices (MI). MI represents both measurement error correlations and item correlations 

(multicollinearity). MI shows evidence of misfit between the default model and the hypothesized 

model. MI is conceptualized as a chi-square statistic with one degree of freedom (Joreskog and 

Sorbom, 1989). Therefore the threshold of MI is 4 chi-square statistics at a 0.05 significance 

level. High MI represents error covariances meaning that one item might share variance 

explained with another item (commonality) and thus they are redundant. The remedial action for 

error covariances is to delete such an item which has high error variance. 

Based on the modification indices, 2 items (OSR2 and OSR6) were dropped one at a time. The 

concept of OSR2 – rapid change in product mix is already captured in part by OSR1 – operations 

system responds rapidly to changes in product volume, and in part by OSR 7 – operations system 

rapidly adjusts capacity, and therefore was dropped. The new model fit indices improved 

significantly to GFI = 0.989, AGFI = 0.968, and RMSEA = 0.045. The final measurement model 

for OSR is shown in Figure 3. 
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Figure 2: Initial Measurement Model for Operations System Responsiveness (OSR) 

 

Figure 3: Final Measurement Model for Operations System Responsiveness (OSR) 

 

The initial model fit indices for LPR consist of GFI = 0.926, AGFI = 0.777, and RMSEA = 

0.181. The initial measurement model for LPR is shown in Figure 4. 

These indices show unreasonable fit; therefore further model modification was carried out to get 

rid of both – measurement error correlations and item correlations (multicollinearity). Based on 

the modification indices, one item (LPR4) was dropped. The concept of LPR4 – logistics system 

rapidly accommodates special or non-routine customer requests, is already partially captured by 

LPR5 - logistics system effectively delivers expedited shipments, and partially by LPR1 - 

logistics system responds rapidly to unexpected demand change, and therefore LPR4 was 

International Journal of Management, Technology And Engineering

Volume 8, Issue IX, SEPTEMBER/2018

ISSN NO : 2249-7455

Page No:329



dropped. The new model fit indices improved significantly to GFI = 0.996, AGFI = 0.98, and 

RMSEA = 0.025. The final measurement model for LPR is shown in Figure 5. 

Figure 4: Initial Measurement Model for Logistics Process Responsiveness (LPR) 

 

 

Figure 5: Final Measurement Model for Logistics Process Responsiveness (LPR) 
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The initial model fit indices for SNR consist of GFI = 0.822, AGFI = 0.584, and RMSEA = 

0.272. The initial measurement model for SNR is shown in Figure 6. These indices show 

unreasonable fit; therefore further model modification was carried out to improve model fit 

indices. Based on the modification indices 2 items (SNR1 and SNR6) were dropped one at a 

time.  

Figure 6: Initial Measurement Model for Supplier Network Responsiveness (SNR) 

 

Figure 7: Final Measurement Model for Supplier Network Responsiveness (SNR) 

 

The new model fit indices improved significantly to GFI = 0.993, AGFI = 0.963, and RMSEA = 

0.064. The final measurement model for SNR is shown in Figure 7. Although the loading of 

SNR2 is relatively low, it was decided to keep the item as the product mix aspect is captured 

well in the item as well as the overall model fit is good. 
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Table 2: Model Fit Indices for Supply Chain Responsiveness 

Coding Items Initial Model Fit Final Model Fit 

Operations System Responsiveness (OSR) 

OSR1 Our operations system responds time is very short. 

GFI = 0.866 

AGFI = 0.732 

RMSEA = 0.182 

GFI = 0.989 

AGFI = 0.968 

RMSEA = 0.045 

OSR2 Our operations system responds rapidly. 

OSR3 Emergency customer orders are handled easily 

OSR4 Rapid configuration is to address demand changes. 

OSR5 Rapidly reallocates people to address demand changes. 

OSR6 
Rapidly changes are easy made in manufacturing processes to 

address demand changes. * 

OSR7 
Our operations system rapidly adjusts capacity to address demand 

changes. 

Logistics Process Responsiveness (LPR) 

LPR1 Unexpected demand changes are easily met with. 

GFI = 0.926 

AGFI = 0.777 

RMSEA = 0.181 

GFI = 0.996 

AGFI = 0.98 

RMSEA = 0.025 

LPR2 To address demand changes logistics are easily made. 

LPR3 
Our logistics system rapidly varies transportation carriers to 

address demand changes. 

LPR4 
Special or non-routine customer requests are accommodated easily. 

* 

LPR5 Our logistics system effectively delivers expedited shipments. 

Supplier Network Responsiveness (SNR) 

SNR1 Product volume is changed in a relatively short time. * 

GFI = 0.822 GFI = 0.993 SNR2 Product mix is changed in a relatively short time. 

SNR3 Our major suppliers consistently accommodate our requests. 

SNR4 Our major suppliers provide quick inbound logistics to us. 

RMSEA = 0.272 RMSEA = 0.064 SNR5 Suppliers have outstanding on-time delivery record with us. * 

SNR6 Suppliers expedite our emergency orders. 

* Items were dropped from the initial model 

Reliability: Cronbach’s alpha was used to measure the reliability of the hypothesized individual 

sub-constructs OSR, LPR, and SNR. The Cronbach’s α scores for OSR, LPR, and SNR are 

0.878, 0.825, and 0.818 respectively. All α scores are higher than 0.80 and thus depict a good 
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measure of reliability. Table 3 gives the items forming the scales of OSR, LPR and SNR with the 

corresponding reliabilities. 

Table 3: Reliability Analysis for Supply Chain Responsiveness 

Code 

Names 
Measurement Items α 

Operations System Responsiveness (OSR) 

OSR1 Our operations system responds time is very short. 

α = 0.878 

OSR3 Emergency customer orders are handled easily 

OSR4 Rapid configuration is to address demand changes. 

OSR5 
Rapidly reallocates people to address demand 

changes. 

OSR7 
Our operations system rapidly adjusts capacity to 

address demand changes. 

Logistics Process Responsiveness (LPR) 

LPR1 Unexpected demand changes are easily met with. 

α = 0.825 

LPR2 To address demand changes logistics are easily made. 

LPR3 
Our logistics system rapidly varies transportation 

carriers to address demand changes. 

LPR5 
Our logistics system effectively delivers expedited 

shipments. 

Supplier Network Responsiveness (SNR) 

SNR2 Product mix is changed in a relatively short time. 

α = 0.818 

SNR3 
Our major suppliers consistently accommodate our 

requests. 

SNR4 
Our major suppliers provide quick inbound logistics 

to us. 

SNR6 Suppliers expedite our emergency orders. 

The final set of measurement items for the Supply Chain Responsiveness construct is shown in 

Table 4. 
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Table 4: Supply Chain Responsiveness – Final Construct Measurement Items 

Code 

Names 
Measurement Items 

Operations System Responsiveness (OSR) 

OSR1 Our operations system responds time is very short. 

OSR3 Emergency customer orders are handled easily 

OSR4 Rapid configuration is to address demand changes. 

OSR5 Rapidly reallocates people to address demand changes. 

OSR7 Our operations system rapidly adjusts capacity to address demand changes. 

Logistics Process Responsiveness (LPR) 

LPR1 Unexpected demand changes are easily met with. 

LPR2 To address demand changes logistics are easily made. 

LPR3 
Our logistics system rapidly varies transportation carriers to address demand 

changes. 

LPR5 Our logistics system effectively delivers expedited shipments. 

Supplier Network Responsiveness (SNR) 

SNR2 Product mix is changed in a relatively short time. 

SNR3 Our major suppliers consistently accommodate our requests. 

SNR4 Our major suppliers provide quick inbound logistics to us. 

SNR6 Suppliers expedite our emergency orders. 

5 CAUSAL MODEL AND HYPOTHESES TESTING 

This chapter tests the three hypotheses proposed in Chapter 3, by using the AMOS software for 

structural equation modeling. Although the bivariate correlations are statistically significant for 

all hypothesized relationships, it may not be true when all the relationships are put together in a 

multivariate complex model due to the interactions among variables. 

SEM is widely recognized as a powerful methodology for capturing and explicating complex 

multivariate relations in social science data. It represents the unification of two methodological 

traditions: factor analysis originating from psychology and psychometrics, and simultaneous 

equations (path analytic) modeling originating from econometrics (Kaplan and Elliot, 1997). 

Therefore, the standard SEM is composed of two parts – the measurement model (a sub model in 

SEM that specifies the indicators of each construct and assesses the reliability of each construct 
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for latter use in estimating the causal relationships) and the structural model (the set of 

dependence relationships linking the model constructs).  

5.1 Proposed Structural Model 

The proposed structural model depicted in Figure 8 is a replica of the framework presented in 

Figure 1. There are three variables in the model: SCM Practices (SCMP), Supply Chain 

Responsiveness (SCR), and Competitive Advantage (CA).  

Figure 8: Theoretical Framework 

 

 

 

Figure 9: Path Analysis Results 

 

 

Table 5: Initial AMOS Structural Modeling Results 

Hypotheses Relationship 
AMOS 

Coefficients 

Effect 

Size 

t-

value 
P Support 

H2 H1 SCR → CA 0.27 Medium 2.353 0.019 Yes 

GFI = 0.963 AGFI = 0.932 RMSEA = 0.056 *** P < 0.001 

6 SUMMARY OF FINDINGS 

Hypothesis 2: Supply Chain Responsiveness is positively related to competitive advantage of a 

firm. 

Hypothesis H2 was found to be significant and thus supported. The AMOS results supported 

hypothesis 3 at the 0.05 level, and so did the construct level correlation analysis results in 

Chapter 5 (Table 5.8.1) at the 0.01 level of significance. There is significant positive correlation 

between supply chain responsiveness (SCR) and competitive advantage (CA). This finding 
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empirically confirms the assertion in the literature that a responsive supply chain could provide 

an organization with competitive advantage on dimensions such as quality, delivery 

dependability, product innovation, and time-to-market. For managers this implies that being 

operationally responsive will, enable organizations to introduce new products faster than major 

competitors (i.e. increasing the time to market), and improve the firm’s ability to provide on time 

the type and volume of product required by customers (i.e. improve delivery dependability). 

Responsiveness of a firm’s supplier network will improve - the ability of the firm to rapidly 

introduce new products and features in the market place (i.e. compete based on product 

innovation and time to market), as well as improve a firm’s ability to provide on time delivery 

(i.e. improve its delivery dependability). 

CONCLUSION 

The thing with SCM clearly is usually the availability archipelago which in turn shows any 

multilevel with agencies this may take place, by means of upstream along with downstream 

linkages, throughout the several methods along with exercises this create cost as services at the 

disposal of the final consumer. Throughout a wide feeling any present archipelago includes some 

officially segregated agencies, becoming connected through content, info along with economical 

flows. These kind of agencies could possibly be businesses providing pieces, parts along with 

conclusion merchandise, logistic providers and in many cases the actual (ultimate) purchaser 

himself. Thus, the aforementioned distinction on the present archipelago likewise features the 

objective set – the final customer. 
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