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4. Research Methodology 

4.1. Operationalization of the dynamic capability construct 

The construct of dynamic capabilities has four main components: IOS integration, 
process integration, supply chain coordination, and supply chain monitoring. Table 
4-1 gives the details of their measurements. 

Table 4-1. Measurements for Dynamic Capabilities Construct 

Components Items Measurements of IOS investments 

II1 
Degree of technology investment in IOS (Riggins and 
Mukhopadhyay 1994) 

II2 
Establishment of IT infrastructure (Bensaou and Venkatraman 
1995, Iskandar, Kurokawa, and LeBlanc 2001) 

IOS 

Investments 

II3 
Establishment of applications to support tasks (Bensaou and 
Venkatraman 1995) 

Components Items Measurements of Supply Chain Integration 

IT Integration SCI1 

Degree of IOS integration with current enterprise systems 
(Bensaou and Venkatraman 1995, Riggins and Mukhopadhyay 
1994) 

Process 

Integration 
SCI3 

Degree of IOS integration with each process, including 
procurement, manufacturing, materials management, and 
collaborative design processes. (Bensaou and Venkatraman 
1995, Riggins and Mukhopadhyay 1994) 

Components Items Measurements of Supply Chain Coordination 

SCC1 
Related technologies and systems to gather information. 
(Clemons and Row 1993) 

SCC2 
Sharing confidential or proprietary information (Angeles and Nath 
2000, Syer and Singh 1998, Soliman and Janz 2003) 

SCC4 Successful implementation experience (Clemons and Row 1992)

Coordination 

SCC6 
Sending the timely, accurate, and complete information (Angeles 
and Nath2000) 

SCC8 
Pre-established security mechanisms (Kumar and van Dissel 

1996) 

SCC9 Follow the industrial standard (Clemons and Row 1992) Monitoring 

SCC10 
Explicit regulations to measure trading performance (Kumar and 
van Dissel 1996) 
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Components Items Measurements of Firm Performance 

FP1 Profitability 

FP2 Productivity 
Firm 

Performance 
FP3 Customer satisfaction 

 

4.2. Data Collection 

The empirical verification of the proposed research framework is undertaken using a 
web questionnaire, which is shown in Appendix A. This questionnaire takes electronic 
procurement systems for example to examine the mediation effect of supply chain 
coordination and monitoring on the relationship between IT investment and firm 
performance. We mainly focus on the companies in PC and electronics industries in 
Taiwan as they have averagely higher adoption rate of e-procurement systems than 
other industries. Our target respondents are the staffs who use the systems, including 
the personnel who are in charge of procurement at the buyer side, and the sales 
representatives at the seller side. Through the e-procurement systems, procurement 
staff place orders to the sales agents of their suppliers, and the sales agents send a 
confirmation back after they receive the orders. When the cargo is prepared, the sales 
agents send a notice to inform. Besides, both sellers and buyers share each other’s 
information to have a better forecast. The way we distribute the questionnaire is to 
give the professionals a call, asking for their email addresses, and they pass the survey 
to some of their suppliers. We mail to 825 professionals with a website linkage. The 
period for collecting data lasts for a month, and 160 returned. After deleting the ones 
without sufficient data, we get usable and complete 145 questionnaires. Therefore, the 
response rate is 17.57%. 

According to the profile they provided, we summarize the sample characteristics 
as the Table 4-2 below. 
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Table 4-2. Characteristics of the study sample 

I. Characteristics of the Respondents 
1. Average Number of years worked in the company               8.475 

II. Characteristics of the Company 
1. Average numbers of years the company established             10.725 
2. Average number of employees (thousand)                      0.343
3. Average capital (billion)                                   $ 0.63 
4. Average annual sales (billion)                           $1.451475 
5. Industry group  

– Electronics 20% 
– Electrical machinery 1% 
– Information product manufacture 17% 
– Semiconductor 34% 
– Import-export business   5% 
– Communication 1% 
– Logistics 2% 
– Others 20% 

 

4.3. Measure assessment 

In this part, we begin in doing the factor analysis to get the factor loading, which 
allows us to verify our factor classification. Then, this study will continue doing the 
reliability and validity analysis.  

4.3.1. Factor analysis 

In the beginning of factor analysis, this research adopts KMO (Kaiser-Meyer-Olkin 
measure of sampling adequacy) first. This result is able to decide whether the raw data 
is appropriate to do factor analysis. The outcome, 0.915 is obtained, and this number 
tells us that we can proceed the further procedures.  
 Factor analysis is conducted to analyze the loadings of variables, and it will list 
the potentials items which should be eliminated. Moreover, by factor analysis this 
research can allocate the 15 items to factors. Because there is already a clearly 
identified research framework in prior chapter, we divide the items into four factors: 
IOS investment, Supply Chain Integration Capability, Supply Chain Coordination 
Capability, and Firm Performance. Churchill (1979) recommends 0.35 is the 
minimum standard for factor loadings, and our items are tally with the requirement 
except SCC4 and SCC8, so we delete these two, becoming a 13-item model. The table 
4-3 below shows the result of our factor analysis. 
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Table 4-3. Matrix of Factor Loadings 
 Components 

 Factor 1 Factor 2 Factor 3 Factor 4 

II1   .408  

II2   .507  

II3   .885  

SCI1    .479 

SCI3    .665 

SCC1 .745    

SCC2 .743    

SCC6 .747    

SCC9 .546    

SCC10 .790    

FP1  .826   

FP2  .837   

FP3  .863   

＊ The four factors are: 1: Supply Chain Coordination, 2: Firm Performance, 3: IOS 

Investments, 4: Supply Chain Integration 

＊＊ Extraction Method：Principal component Analysis; Rotation Method: Varimax 

 

4.3.2. Item-Total Correlation 

The item-total correlation of an item is derived from its correlation with the overall 
score within its dimension (Mahmood and Soon 1991). The result is ranged from 
0.639 to 0.816, suggesting these items are significantly correlated with the domain of 
their construct. Table 4-4 shows the item-total correlation for all items. 

 
Table 4-4. Item-Total Correlation Matrix of the Research Model 

ITEMS Item-Total Correlation Cronbach's Alpha 

II1 .762 .938 

II2 .816 .937 

II3 .639 .941 

SCI1 .709 .940 

SCI3 .669 .940 

SCC1 .689 .940 

SCC2 .762 .938 

SCC6 .702 .939 
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SCC9 .669 .941 

SCC10 .652 .941 

FP1 .745 .939 

FP2 .721 .939 

FP3 .721 .939 

 

4.4. Reliability and Validity 

4.4.1. Reliability 

Reliability is assessed by the value of Cronbach α coefficient for each of the 
dimensions. Lewis and Byrd (2003) proposed that a good reliability should be above 
0.8.  
 
Table 4-5. Measurements of Reliability 

IOS Investments 

Item Mean Standard Deviation 

II1 5.2810 1.15315 

II2 5.4552 1.13639 

II3 5.7724 1.50344 

Factor Reliability: 

0.822 

Supply Chain Integration Capability 

Item Mean Standard Deviation 

SCI1 4.7862 1.66327 

SCI3 4.8223 1.15607 

Factor Reliability: 

0.728 

Supply Chain Coordination Capability 

Item Mean Standard Deviation 

SCC1 4.8966 1.50796 

SCC2 5.1473 1.21657 

SCC6 4.9034 1.31932 

SCC9 5.1103 1.68373 

SCC10 4.7862 1.58634 

Factor Reliability: 

0.877 

Firm Performance 

Item Mean Standard Deviation 

FP1 5.3241 1.24723 

FP2 5.4000 1.34061 

FP3 5.3241 1.24517 

Factor Reliability: 

0.921 
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Table 4-5 shows, except supply chain integration, with an acceptable reliability 
of 0.728, each of other factors has a Cronbach α coefficient over 0.8. At last, an 
overall reliability of the model is 0.946. 

4.4.2. Convergent Validity 

A multi-trait/multi-method (MTMM) is used for convergent validity and discriminant 
validity. The method makes use of the correlations matrix between every 2 items. 
Correlations between theoretically similar should be high, and vice versa. We observe 
the inter-correlations from table 4-7 between 2 items within the same dimension, and 
find out that the lowest correlations for IOS investments, supply chain integration, 
supply chain coordination, and firm performance are 0.563, 0.572, 0.455, and 0.776. 
These correlations are significantly higher than zero and verify the convergent validity 
(Mahmood and Soon 1991). 

4.4.3. Discriminant Validity 

To have a good discriminant validity, the correlations between theoretically different 
factors should be low. We first looked for the lowest correlations between the pairs of 
items within a dimension. Secondly, we picked the correlations, which were higher 
than the one we choose in the first step, from other factors. Then we counted the 
numbers in the second move as violations.  
 
Table 4-6. Discriminant Validity Test 

Item-Pair Correlation 
Number of 

Violation 

Percentage of 

Non-Violation 
 

II1*II3 0.563 6 40% dropped 

II2*II3 0.622 3 70%  

II3*II1 0.563 0 100%  

SCI1* SCI3 0.572 3 72%  

SCI3*SCI1 0.572 2 81%  

SCC1*SCC9 0.530 3 62.5%  

SCC2*SCC9 0.589 1 87.5%  

SCC6* SCC9 0.455 7 12.5% dropped 

SCC9*SCC6 0.455 5 37.5% dropped 

SCC10*SCC9 0.461 5 37.5% dropped 

FP1*FP2 0.776 0 100%  

FP2*FP1 0.776 0 100%  

FP3*FP2 0.789 0 100%  
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Then we get the percentage of non-violation, which is suggested over 50% 
(Mahmood and Soon 1991). Take the item II1 for example, the correlation, 0.563, is 
the lowest when it happens to II3. Then we make use of the table 4-7 (Inter-Item 
Correlations Matrix), to search for higher correlations with other items from SCI, 
SCC, and FP factor. Next, we find out 6 violations. That is to say, the percentage of 
non-violation is 40%, below the suggested 50%. Although the non-violation rate is not 
over the recommended one, this study would like to keep II1 because the correlation 
between II1 and SCC2 (0.564) is almost the same as 0.563. 

From table 4-6 above, it is noticeable that we eliminate SCC9, which is the item 
not fitted in with MTMM.  

Consequently, the research model becomes a 12-items model. 
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Table 4-7. The Inter-Item Correlations Matrix 

 II1 II2 II3 SCI1 SCI3 SCC1 SCC2 SCC6 SCC9 SCC10 FP1 FP2 FP3 

II1 1.000 .635 .563 .599 .566 .500 .564 .533 .435 .433 .700 .706 .623 

II2 .635 1.000 .622 .563 .545 .690 .668 .643 .552 .569 .573 .558 .592 

II3 .563 .622 1.000 .472 .369 .330 .450 .384 .537 .326 .481 .455 .387 

SCI1 .599 .563 .472 1.000 .572 .501 .526 .500 .475 .506 .639 .532 .580 

SCI3 .566 .545 .369 .572 1.000 .536 .555 .601 .395 .561 .582 .509 .499 

SCC1 .500 .690 .330 .501 .536 1.000 .598 .623 .530 .571 .509 .488 .556 

SCC2 .564 .668 .450 .526 .555 .598 1.000 .723 .589 .681 .559 .492 .562 

SCC6 .533 .643 .384 .500 .601 .623 .723 1.000 .455 .654 .486 .481 .465 

SCC9 .435 .552 .537 .475 .395 .530 .589 .455 1.000 .461 .442 .465 .461 

SCC10 .433 .569 .326 .506 .561 .571 .681 .654 .461 1.000 .404 .463 .499 

FP1 .700 .573 .481 .639 .582 .509 .559 .486 .442 .404 1.000 .776 .818 

FP2 .706 .558 .455 .532 .509 .488 .492 .481 .465 .463 .776 1.000 .789 

FP3 .623 .592 .387 .580 .499 .556 .562 .465 .461 .499 .818 .789 1.000 

 

 
 
 


