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ABSTRACT 
Supply chain performance and effective management of supply chain have been increasingly recog-

nized as critical factors in enhancing bottom-line performances. More and more firms are beginning 

to adopt supply chain management (SCM) to improve performances of their organizations. This study 

examines the importance of incorporating supply chain management in Malaysian manufacturing 

companies. The study measures senior production or SCM managers’ perceptions regarding SCM 

practices and performances of their companies. The paper specifically investigates relationship be-

tween SCM, supply chain flexibility and business performance and these associations are analyzed 

through statistical methods such as Pearson’s correlation and structural equation modeling (SEM). 

The overall result suggests that supply chain management has significant correlations with supply 

chain flexibility and business performance. Specifically, supply chain flexibility and business perform-

ance have high correlations with SCM comprising programs such as ‘strategic supplier partnership’, 

‘lean production’, ‘postponement concept’ and ‘technology and innovation’. In addition, the SEM 

result also demonstrates that two supply chain management proxies specifically ‘new technology and 

innovation’ and ‘lean production’ appear to be of primary importance and exhibit most significant 

impact on supply chain flexibility and business performance. Findings of the study provide striking 

demonstrations of the importance of SCM programs in enhancing performances of Malaysian manu-

facturing companies. The result indicates that manufacturing companies should emphasize greater 

attention to the technology aspects of SCM as well as waste reduction program through lean produc-

tion and a greater degree of management support for SCM enhancement initiatives.  

Keywords: Supply Chain Management, Supply Chain Flexibility, Business Performance, Structural 

Equation Modeling, Program Theory 

INTRODUCTION 

Today’s global marketplace offers tremendous opportunities for manufacturing companies in achiev-

ing strategic competitiveness through effective supply chain management (SCM). The current envi-

ronment, in which organizations operate, has changed drastically with the growth in collaboration 

between competitors, supply chain partners, outsourcing, integrated supply chain systems and ad-

vancement in technology and innovation. As global competition increases, manufacturing companies 

should be more involved in how their suppliers and customers conduct business. They need to focus 

on SCM programs that have significant impact on enhancing SCM activities such as where quality 

raw materials come from, how products are designed and assembled, how finished products are dis-

tributed and what consumers really need. The process of making and distributing products and ser-

vices to customers is becoming the most effective and efficient way for companies to stay successful 

and is central to the practice of supply chain management.  Despite several evidences suggesting that 

performance improvements are related to SCM (Christopher, 1998; Bhasin, 2008), with a few excep-

tions, rarely support their suggestions with statistical evidences. There are relatively few empirical 

studies exist to measure the extent of performance improvements resulted from SCM programs espe-

cially in the Malaysian context. This paper seeks to address this apparent gap in literature by examin-

ing the performance implications of implementing SCM in the manufacturing industry by analyzing 

data using statistical analyses such as Pearson’s correlation and structural equation modeling (SEM). 

Simultaneously, this study also tries to explore the possibility of adopting SCM as the basis for en-

hancing supply chain flexibility and business performance in Malaysian manufacturing companies. 

Empirically, the purpose of this study is to present an explicit result on the relationship between these 

research constructs where other researchers have perhaps known or describe them only implicitly. 

This study is one of few attempts to estimate the effect of implementing SCM programs on supply 

chain flexibility and business performance. It fills a gap that exists in the literature on SCM studies. 

The main objectives of this study are: 
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: Supply chain management has a positive structural effect on supply chain flexibility. 

: Supply chain management has a positive structural effect on business performance. 

: Supply chain flexibility has a positive structural effect on business performance. 

: Supply chain flexibility mediates the linkage between SCM and business performance. 

RESEARCH METHODOLOGY 

The study was a quantitative, cross-sectional research utilizing primary data collection. The unit of 

analysis chosen for this study was company level and each company was being represented by a pro-

duction, SCM or senior manager (as the respondents). The sampling frame was derived from the Fed-

eration of Malaysian Manufacturing Companies Directory (FMM). Two hundred and fifty useable 

responses were analyzed using the SPSS package. Face to face interviews with these managers were 

conducted by enumerators for checking the information accuracy, validating the outcome of analysis 

and developing an understanding of practical aspects of SCM. 

The research instrument used in this study was a structured survey questionnaire, which was designed 

to assess the companies in term of the described dimensions. The instrument designed consisted of 

two major parts. The first part comprised several constructs measuring SCM practices, and the second 

part captured several performance measurements. To enable respondents to indicate their answers, 

seven–point interval scales were used for the questionnaire on SCM practices. The performance meas-

ures namely supply chain flexibility and business performance also used a seven-point interval scale, 

representing a range of agreement on statements whether over the past three years these performances 

were high relative to competitors after implementing SCM. Before creating the final scales, the data 

were checked for normality and outliers; and were found to be satisfactory. 

INDEPENDENT AND DEPENDENT CONSTRUCTS’ 

MEASUREMENT: FACTOR ANALYSIS AND RELIABILITY 

TEST 

As the initial data analysis, SCM, supply chain flexibility and business performance dimensions or 

proxies were subjected to factor analysis and reliability test. These tests were computed to select and 

assess the final items of the constructs that would be utilized for statistical and hypotheses testing. 

Exploratory factor analysis (EFA) was conducted to investigate whether the factors derived from the 

exploratory factor analysis fitted the constructs as described theoretically in the literature (Table 1). 

Results from the EPA indicated that all items had significant loadings on their respective factors with 

eigen values exceeded 2, and the values of cumulative variance explained ranged from 27.53 to 79.12 

(Table 2). In addition, the KMO (Kaiser-Meyer-Olkin) measure was 0.89 with significant chi-square 

value (Barlett’s Test of Sphericity = 1778.26). The value of KMO in this analysis surpassed the 

threshold value of 0.50 as recommended by Hair, Anderson, Tatham, & Black (1998). All constructs 

exhibited high factor loadings and fell into the designated factors. The result provided evidence to 

support the theoretical conceptualization of the three constructs. Observing the descriptive statistics in 

Table 1, the result demonstrated that among SCM dimensions, postponement concept had the highest 

mean (5.31), followed by lean production (5.21), strategic supplier partnership (5.18) and lastly new 

technology and innovation (4.94). The result suggested that the adoption of new technology and inno-

vation should be enhanced to keep abreast with global manufacturing practices. On the other hand, for 

supply chain flexibility variables; volume flexibility demonstrated the highest mean (5.21) followed 

by product flexibility (5.13) and new product flexibility (4.94). Finally, among business performance 

measures; ‘financial performance’ (5.22) exhibited the highest mean followed by ‘return on 

sales’ (4.96) and ‘return on assets’ (4.94).  
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Table 1:  Descriptive Statistics and Factor Analysis 

Since data for the study were generated using multi-scaled responses, it was deemed necessary to test 

for reliability (Frohlich & Westbrook; 2001, Agus, 2010). The internal consistency of each factor was 

examined using Cronbach Alpha.  The reliability analysis was conducted by calculating the Cron-

bach’s alphas for the main constructs in the study. Items that did not significantly contribute to the 

reliability were eliminated for parsimony purpose.  The result indicated that the Cronbach’s alpha 

measures for the three main constructs exceeded the threshold point of 0.70 suggested by Nunnally 

(1978). Alpha coefficients for SCM, supply chain flexibility and business performance ranged be-

tween 0.85 and 0.91 after the alpha maximization process were carried out, indicating internal consis-

tency (Table 2). As a result, 10 items of the three constructs were retained for the confirmatory phase. 

The confirmatory factor analysis (CFA) or a measurement model using AMOS 5 was employed for 

examining construct validity of each scale by assessing how well the individual item measured the 

scale (Ahire, Golhar & Waller, 1996; Agus, 2010). Specifically, the confirmatory factor analysis was 

used to detect the unidimensionality of each construct. The goodness of fit index (GFI) and compara-

tive fit index (CFI) of the three constructs computed from the confirmatory factor analysis (CFA) ex-

ceeded the 0.90 criterion suggested by Hair et al. (1998), hence, establishing the construct validity. 

CFA showed all the items were loaded highly on their corresponding constructs, which supported the 

independence of the constructs and provided strong empirical evidence of their validity.  

Table 2:  Statistical Results 

Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization (KMO= 0. 899, 

Bartlett's Test of Sphericity (chi-sq= 1778.259, sig = 0.000) 

Supply chain management (SCM): Mean S t d . 

Dev. 

Exploratory Factor Analysis 

(Varimax Rotation) 

Factor 

Loadings1

(SCM) 

Factor 

Loadings2

(SCFLEX) 

Factor 

Loadings3

(BUSPERF) 

Strategic supplier partnership (MB1SSP) 5.18 .976 0.76 0.28 0.21 

Lean production (MNB5LP) 5.21 1.09 0.78 0.25 0.24 

Postponement Concept (MNB6PC) 5.31 0.98 0.77 0.11 0.29 

New Technology and Innovation (MB7TECH) 4.94 1.26 0.71 0.33 0.33 

Supply Chain Flexibility (SCFLEX): 

Product flexibility (PRODFLEX) 5.13 1.16 0.28 0.85 0.25 

Volume flexibility (VOLFLEX) 5.21 1.15 0.29 0.85 0.29 

New product flexibility (NEWPFLEX) 4.94 1.26 0.35 0.81 0.22 

Business performance (BUSPERF): 

Return on Sales (ROS) 4.96 1.21 0.26 0.25 0.86 

Return on Assets (ROA) 4.94 1.16 0.26 0.25 0.87 

Financial Performance (FINPERF) 5.22 1.16 0.21 0.21 0.82 

CONSTRUCT Confirmatory Factor 

Analysis (CFA) 

Reliability Exploratory Factor Analysis–EFA 

(Varimax Rotation) 

Eigenvalue % of 

Variance 

Explained 

Cummulative 

Variance 

Explained 

GFI CFI Cronbach 

Alpha 

Supply chain 

management 
2.75 27.53 27.53 0.99 0.99 0.85 

Supply Chain 

Flexibility 
2.61 26.13 53.66 0.99 0.99 0.91 

Business  

performance 
2.55 25.46 79.12 0.99 0.99 0.90 
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FINDINGS 

Pearson’s Correlations between SCM, Supply Chain Flexibility and 

Business Performance 

The study also examined Pearson’s correlations between SCM and supply chain flexibility (Table 3). 

The result suggested that the first supply chain flexibility dimension namely product flexibility had 

high correlations with SCM dimensions especially with ‘New technology and innovation’ (r = 0.57) 

and with ‘Lean production’ (r = 0.49). Volume flexibility had high correlations with ‘New technology 

and innovation’ (r = 0.57) and postponement concept (r = 0.52).  New product flexibility had strong 

correlations with all SCM programs especially with ‘new technology and innovation’ in SCM (r = 

0.56). The findings suggested that to enhance supply chain flexibility, a manufacturing company 

should invest its resources in incorporating lean production and technology and innovation in SCM to 

ensure that production runs effectively and efficiently with high supply chain flexibility.  

Business performance indicators also exhibited positive correlations with SCM practices (Table 4). 

Specifically, ‘Return on Sales’ had high correlations with new technology and innovation (r = 0.54), 

lean production (r = 0.48) and strategic supplier partnership (r = 0.46). Meanwhile ‘return on assets’ 

had high correlations with new technology and innovation (r = 0.54), lean production (r = 0.48) and 

strategic supplier partnership (r = 0.48). Financial performance also demonstrated strong correlations 

with new technology and innovation (r = 0.45), strategic supplier partnership (r = 0.43) and lean pro-

duction (r = 0.41). Hence, the result suggested that investment in new technology and innovation in 

SCM and adoption of lean production would be able to improve ‘return on sales’, ‘return on assets’ 

and most importantly financial performance (Agus, 2010). 

Table 3:  Pearson’s Correlation between SCM and Supply Chain Flexibility 

1. † if p < 0.10, * if p < 0.05; ** if p < 0.01; *** if p < 0.001   2.  All t-tests are two-tailed

Table 4:  Pearson’s Correlation between Supply Chain Management and Business Performance 

1. † if p < 0.10, * if p < 0.05; ** if p < 0.01; *** if p < 0.001   2.  All t-tests are two-tailed

Supply Chain Flexibility Supply chain management (SCM) 

Product flexibility 
(PRODFLEX) 

Volume flexibil-

ity (VOLFLEX) 

New product 

flexibility 
(NEWPFLEX) 

1 Strategic supplier partnership (MB1SSP) 0.47(**) 0.47(**) 0.54(**) 

2 Lean production (MNB5LP) 0.49(**) 0.41(**) 0.54(**) 

3 Postponement Concept (MNB6PC) 0.49(**) 0.52(**) 0.51(**) 

4 New Technology and Innovation (MB7TECH) 0.57(**) 0.57(**) 0.56(**) 

Business Performance Supply chain management (SCM) 

Return on Sales 

(ROS) 

Return on Assets 

(ROA) 

Fin. Performance 

(FINPERF) 

1 Strategic supplier partnership (MB1SSP) .46(**) .48(**) .43(**) 

2 Lean production (MNB5LP) .48(**) .48(**) .41(**) 

3 Postponement Concept (MNB6PC) .40(**) .37(**) .36(**) 

4 New Technology and Innovation (MB7TECH) .54(**) .54(**) .45(**) 
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Structural Equation Modeling 

A SEM model was employed to investigate simultaneous linkages that allow a researcher to determine 

the relative strength of relationships between variables. The linkages between supply chain manage-

ment (SCM), supply chain flexibility (SCFLEX), and business performance (BUSPERF) were de-

picted in the model shown in Figure 2. To support the assumption regarding the fitness of the SEM 

model with the empirical data, the acceptance of the null hypothesis of the overall model was ex-

pected. Hence, in this test of goodness of fit for the structural equation modeling, the resulting prob-

ability value should be higher than 0.05 to support the overall null hypothesis of the SEM model.   

Findings of the SEM indicated that the resulting Chi-square value was 34.46 with 32 degrees of free-

dom and probability value of 0.35 (Figure 2). The result supported the null hypothesis that the SEM 

model had a good fit ( ). The probability value was considerably substantial (p-value > 0.05), in 

supporting the proposition that the overall model fitted the data. Furthermore, other statistical struc-

tural indices such as Goodness of fit index (GFI = 0.97), Bentler comparative fit index (CFI = 0.99), 

Bollen Incremental Fit Index (IFI = 0.99) and Tucker and Lewis Index (TLI = 0.99) further suggested 

that the model had a satisfactory fit. Since the probability value and structural modeling indices were 

well above the recommended level, the model was considered to be a reasonable representation of the 

data (Hair et al., 1998; Agus, 2001). 

Figure 2: The Structural Linkage between SCM, Supply Chain Flexibility and Business 

Performance 

The direct structural effect of SCM on supply chain flexibility (SCFLEX) was high with structural 

effect value of 0.75. The standardized structural coefficient of SCM on supply chain flexibility was 

associated with low standard error (0.11) and non-zero critical ratio (10.48), which indicated that the 

structural effect between these two constructs, was positive and the relationship was significant. The 

direct structural effect of SCM on business performance was also quite high given complex linkages 

and significant (structural effect value of 0.45) with low standard error (0.15) and non-zero critical 

ratio (4.64). In addition, supply chain flexibility exhibited only substantial but positive structural ef-

fect on business performance (structural direct effect = 0.28), with low standard error (0.10) and sig-

nificant critical ratio (3.14). Therefore, there were enough evidences to accept all three propositions (

,  and were supported). Firstly, SCM has a positive effect on supply chain flexibility 

(H1).  Secondly, supply chain management has a positive structural effect on business performance 

(H2). Thirdly, supply chain flexibility has a positive structural effect on business performance (H3). In 

addition, the result also indicated that there was a mediating effect of supply chain flexibility in the 

linkage between SCM and business performance (H4). The indirect effect was 0.21 and the total effect 

was 0.66 (Table 5).  Since the structural direct effect of SCM on business performance was also sig-

nificant (structural effect = 0.45), therefore we can conclude that supply chain flexibility had a partial 

mediating effect in the linkage between SCM and business performance (Baron & Kenny, 1986). 

Overall, it is essential to reaffirm that SCM can ultimately improve business performance of manufac-

turing companies in Malaysia 

H0

1H 2H 3H

SCM

Standardized estimates
Chi-square=34.464
Degree of Freedom=32
Probability=.351.59

MB1SSPd1

.61

MNB5LPd2

.48

BUSPERF

zeta2

.56

SCFLEX

zeta1

.86

ROS e4

.86

ROA e5

.53

MNB6PCd3

.77

PRODFLEX
e1

.86

VOLFLEX e2

.93

.93

.58

FINPERF e6

.88

.93

.76

.67

MB7TECHd4

.73

NEWPFLEX e3

.85

.29
.73

.78

.77

.82

.75

.45
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Investigating the structural loadings of each SCM determinants (Figure 2) on the main construct, ap-

parently ‘new technology and innovation’ (structural loading = 0.82) had the highest contribution 

towards supply chain management implementation. This was followed by ‘lean produc-

tion’ (structural loading = 0.78), ‘strategic supplier partnership’ (structural loading = 0.77), and lastly 

‘postponement concept’ (structural loading = 0.73). All of these variables had significant probability 

values (critical values  2.00), giving statistical evidence that the contributions of these variables to-

ward the overall supply chain management construct were significant and positive. Most importantly, 

SCM also had high influences on performance dimensions especially volume flexibility (structural 

loadings = 0.93), ROS (structural loadings = 0.93) and ROA (structural loadings = 0.93). 

Table 5:  Structural and Measurement Results of the SEM Model 

CONCLUSION AND IMPLICATIONS 

To meet the increasing demand of high-quality and technological goods from sophisticated local and 

overseas markets, manufacturing companies must continuously improve their efforts in technology 

and quality operations of SCM. Supply chain management provides a vision that focuses everyone in 

an organization on product, production and quality improvements. The associations and effects of the 

four SCM practices were evaluated using Pearson’s correlations and structural equation modeling 

(SEM). The results of the study assist in the understandings of how SCM determinants influence sup-

ply chain flexibility and business performance. The result indicates that manufacturing companies 

should emphasize greater attention to the technology and innovation and lean production aspects of 

the SCM processes and a greater degree of management support for SCM implementations. 

(i)Constructs and indicators Std. 

Loadings 

Std. errors Critical Ratio Probability 

(significant) 

Supply chain management (SCM): 

Strategic supplier partnership (MB1SSP) 0.77 0.09 11.46 0.00 

Lean production (MNB5LP) 0.78 0.10 11.67 0.00 

Postponement Concept (MNB6PC) 0.73 0.07 11.75 0.00 

New Technology and Innovation (MB7TECH) 0.82 0.12 12.22 0.00 

Supply Chain Flexibility:(SCFLEX) 

Product flexibility (PRODFLEX) 0.88 0.05 20.91 0.00 

Volume flexibility (VOLFLEX) 0.93 0.05 19.97 0.00 

Launch/New product flexibility (NEWPFLEX) 0.85 0.05 19.64 0.00 

Business performance (PQP): 

Return on Sales (ROS) 0.93 0.09 22.53 0.00 

Return on Assets (ROA) 0.93 0.04 22.66 0.00 

Financial Performance (FINPERF) 0.76 0.05 15.66 0.00 

(ii) Exogenous/endogenous Path  

a.  SCM SCFLEX  [  is supported] 
1H 0.75 0.11 10.48 0.00 

b. SCM  BUSPERF [ is supported] 
2H 0.45 0.15 4.64 0.00 

c.  SCFLEX  BUSPERF [ is supported] 
3H 0.28 0.10 3.14 0.002 

d. SCM  SCFLEX   BUSPERF
0.00 

Indirect effect (.75*.28)  = 0.21 

Total Effect   (.45 + .21) = 0.66  
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The conclusion emerging from this study is that SCM would ultimately result in positive gains. The 

results validate some of the key linkages and support beliefs and evidences by researchers regarding 

the relationships between SCM, supply chain flexibility and business performance. It is also important 

to note that this study attempts to enrich the literature review and make a contribution in supply chain 

management-related studies. This study to some extent helps in resolving controversy about the mag-

nitude and measurements of performance gains from adopting SCM. By strengthening supply chain 

management, improved performance will likely to occur. In short, the findings of this study suggest 

that SCM would be able to support and accommodate the supply chain flexibility as well as increase 

the level of business performance. SCM would no doubt increase the supply chain flexibility by im-

proving product flexibility, volume flexibility and launch flexibility. This subsequently would lead to 

better business performance.  
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