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Abstract 
This study aims to explore the impact of foundational information technology (IT) capabilities and supply 
chain efficiency on operational performance, addressing the gap in research on the interplay between IT 
capabilities, supply chain efficiency, and firm performance. The integration of information technology in 
supply chain management is widely regarded as a catalyst for enhancing operational efficiency. Re-
source-based theory suggests that for firms to achieve a competitive advantage, it is not enough to merely 
possess unique resources; these resources must be effectively integrated and utilized to develop capabili-
ties that differentiate a firm from its competitors. Employing a structured model with four hypothesized rela-
tionships, this study collected data through a survey, yielding 157 valid questionnaires. The analysis was 
performed using the partial least squares method within a structural equation modeling framework. The 
study found that foundational IT capabilities significantly enhance supply chain efficiency, which in turn has 
a direct positive impact on operational performance. Furthermore, supply chain efficiency mediates the 
relationship between IT capabilities and operational performance, suggesting that the supply chain acts as 
a conduit for IT capabilities to positively affect operational outcomes. The findings underscore the im-
portance of integrating and utilizing resources within firms to transform them into capabilities, in line with 
resource-based theory. Foundational IT capabilities by themselves do not directly lead to improved opera-
tional performance; instead, their effect is mediated through enhanced supply chain efficiency. This re-
search highlights the critical role of supply chain management in leveraging IT capabilities to achieve su-
perior operational performance, emphasizing the need for firms to focus on developing integrated capabili-
ties for competitive advantage. 
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1. Introduction 
The role of information technology (IT) 

capabilities is becoming increasingly crucial in 
the context of supply chain management. This 
study investigates the influence of a firm’s IT 
capabilities on its operational outcomes, focus-
ing on the mechanism through which supply 
chain competencies convert IT capabilities into 
elevated organizational value. The scope of 
supply chain management encompasses coor-
dination and collaboration in the flow of infor-
mation, finances, and goods with various 
channel partners, such as suppliers, intermedi-
aries, logistics providers, or customers. Supply 
chain management integrates the supply and 
demand management both within and between 
enterprises. This study investigates how a 
company within the scope of the supply chain 
utilizes its own information technology re-
sources to enhance supply chain activities with 
its suppliers and customers. Information tech-
nology is a necessary and crucial resource for 
realizing corporate visions (Feeny & Willcocks, 
1998). In previous studies, many scholars have 
advocated for the use of the latest technologies 

in supply chain management (Rai et al., 2006; 
Wu et al., 2006). 

Technologies related to Industry 4.0, such 
as the Internet of Things (IoT), cloud compu-
ting, big data analytics, artificial intelligence 
(AI), and blockchain, have been applied in the 
daily operations of businesses. Academically, 
numerous scholars have researched the impact 
of these emerging technologies on supply chain 
processes and corporate performance (Kim & 
Shin, 2019; Kristoffersen et al., 2021; Mikalef 
& Gupta, 2021). In practice, Starbucks' Digital 
Flywheel program, which integrates cloud 
computing and artificial intelligence for re-
wards, personalization, payment, and ordering, 
has enhanced customer loyalty and service 
quality. Beyond personalized marketing aimed 
at improving the customer experience, in sup-
ply chain management, from product develop-
ment and procurement to logistics, all processes 
have been moved to the cloud, achieving an 
Omni-Channel model through the integration of 
online and offline channels. 

Making information transparent can en-
hance trust and confidence among the various 
stakeholders within the supply chain, thereby 
improving the overall efficiency and resilience 
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of the supply chain. As mentioned in the study 
by Williams et al. (2013), information trans-
parency allows businesses to better understand 
supply and demand conditions, enabling them 
to respond more promptly to external changes. 
However, the reality is that there is a lack of 
transparency in information. In today's rapidly 
changing environment, various measures can 
be taken to promote supply chain transparency 
and visibility through government leadership. 
For example, the Freight Logistics Optimiza-
tion Works (FLOW) initiative launched by the 
U.S. Department of Transportation in March 
2022 can facilitate better cooperation and in-
formation sharing among various roles within 
the supply chain, thereby promoting the smooth 
flow of goods, reducing transportation costs, 
and providing consumers with better products 
and services. Besides the COVID-19 pandemic, 
the Russia-Ukraine conflict has again high-
lighted the importance of supply chain risk 
management. In March 2023, Austria estab-
lished the "Supply Chain Intelligence Institute." 
By setting up such a research institution, Aus-
tria can focus on in-depth analysis and study of 
supply chain risks, offering insights and reports 
to governments and businesses to assist them in 
making better strategic decisions. 

Currently, some businesses heavily rely on 
information technology as a key tool to ensure 
their productivity and efficiency. However, past 
research on supply chain management has pri-
marily focused on the capability of supply in-
tegration within a single dimension of supply 
chain capabilities (Flynn et al., 2010). Supply 
chain capabilities can be multifaceted (Eka-
nayake et al., 2021), with few studies exploring 
the relationship between the use of information 
technology, supply chain capabilities, and op-
erational performance simultaneously. The 
changing industrial environment tests the 
adaptability of businesses. The emergence of 
new technologies has created numerous oppor-
tunities for businesses, which should consider 
how to apply these technologies to improve and 
augment their capabilities. Moreover, the pan-
demic has caused sudden halts in production 
due to lockdowns, leading to shortages and 
supply chain disruptions. On the other hand, 
due to lockdowns, air and sea freight may be 
affected, and products may not find transporta-
tion, impacting businesses' delivery capabilities. 
This makes longer supply chains more prone to 
issues. In such an unstable environment, busi-
nesses must respond to various emergencies to 
maintain operations and sustainable develop-
ment. This study aims to explore the following 
questions: 
1. The impact of IT foundational capabilities 

on operational performance? 

2. The impact of supply chain capabilities on 
operational performance? 

3. The influence of IT foundational capabili-
ties on supply chain capabilities? 

4. The mediating effect of supply chain capa-
bilities between IT foundational capabilities 
and operational performance? 

2. Literature Review 

2.1 Resource-Based Theory 
The Resource-Based Theory (RBT) is 

considered one of the most widely applied per-
spectives in discussing the competitive ad-
vantage of firms. Compared to SWOT or Por-
ter's Five Forces analysis, the Resource-Based 
Theory offers a perspective with both depth and 
breadth to explain how the resources owned or 
controlled by a firm, such as those detailed by 
Barney in 1991, can create differences in busi-
ness performance among competitors. The the-
ory posits that there are two factors in how a 
firm maintains its competitiveness and achieves 
long-term success: resources and capabilities. 
Amit and Schoemaker (1993) defined resources 
as assets that can be traded and are not specific 
to a company; capabilities, on the other hand, 
are defined as the firm-specific, non-tradable 
abilities to integrate, deploy, and utilize re-
sources internally. 

2.2 Information Technology Capability 
Bharadwaj (2000) interpreted information 

technology capabilities based on the Re-
source-Based Theory, explaining how infor-
mation technology can create value for compa-
nies and enhance corporate performance. In-
formation technology resources were also cat-
egorized into three types: tangible resources, 
intangible resources, and human resources. 
Information technology capability refers to a 
company's ability to combine, integrate, and 
apply IT resources effectively, enabling effi-
cient use of IT resources, coordinating supply 
chain activities to meet business needs (Rai et 
al., 2006). Subsequent scholars have largely 
classified information technology capabilities 
in this manner (Tippins & Sohi, 2003). This 
study focuses on the fundamental capabilities 
of applying IT infrastructure, as IT capabilities 
are considered a primary business resource for 
enterprises, crucial for reducing costs and cre-
ating long-term competitive advantages (Keen, 
1991; Hassan et al., 2013; Aydiner et al., 2019). 
Furthermore, based on the research by Tallon 
and Pinsonneault (2011), IT capabilities are 
divided into three dimensions: network connec-
tivity, hardware compatibility, and software 
modularity. 
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2.3 Supply Chain Capability 
Supply chain capability is an organiza-

tion's ability to identify, utilize, and absorb in-
ternal and external resources/information to 
facilitate activities across the entire supply 
chain (Wu et al., 2006). The aspects of supply 
chain capability are numerous. Bruneau et al. 
(2003) believe that a supply chain system 
should possess the following three capabilities: 
(1) reduce the likelihood of supply chain dis-
ruptions, (2) mitigate the impact of disruptions, 
including the loss of life as well as negative 
effects on the economy and society, and (3) 
decrease the time to return to normal operations. 
Chowdhury and Quaddus (2016) categorized 
supply chain capability into seven types: risk 
anticipation capability, resilience, contingency 
capability, visibility, coordination ability, re-
sponsiveness, and recovery capability. Pettit et 
al. (2013) even identified up to 14 types. This 
study conceptualizes supply chain capability 
into four dimensions based on the research by 
Wu et al. (2006): information exchange, in-
ter-firm activity integration, responsiveness, 
and coordination ability. 

2.4 Operational Performance 
In previous studies, numerous indicators 

have been used to measure corporate perfor-
mance. Some scholars focus exclusively on a 
company's financial performance, employing 
metrics such as profit, earnings per share, re-
turn on assets (ROA), and return on equity as 
evaluation standards (Wu et al., 2006; Yu et al., 
2018). However, some scholars highlight the 
limitations of measuring corporate performance 
solely with financial performance indicators, 
arguing that they cannot fully capture corporate 
performance (Jun & Rowley, 2014). Another 
set of scholars’ measure performance from 
three dimensions: supply chain operational 
performance, customer relationships, and fi-
nancial performance, providing a more com-
prehensive perspective on assessing the per-
formance of a company's supply chain (Rai et 

al., 2006; Ou et al., 2010). This study uses op-
erational performance as a measure of supply 
chain effectiveness. In today's highly competi-
tive global market, companies seek competitive 
advantages, necessitating improvements in 
price, quality, product variety, order fulfillment 
time, delivery time, and frequency capabilities 
(Tracey et al., 1999). Additionally, operational 
performance is divided into four dimensions 
according to the study by Ward and Duray 
(2000): delivery performance, cost performance, 
quality performance, and production flexibility. 

3. Research Methods 
Based on the previous discussion, we have 

summarized the research framework as shown 
in Figure 1. This framework is based on the 
Resource-Based Theory and examines the im-
pact of "IT infrastructure capabilities" and 
"supply chain capabilities" on "operational 
performance." This study adopts a second-order 
model that includes the first-order variables of 
each construct. IT infrastructure capabilities 
encompass three key abilities related to the use 
of IT infrastructure resources: hardware com-
patibility, software modularity, and network 
connectivity. Supply chain capabilities consist 
of information exchange, activity integration, 
responsiveness, and coordination abilities, 
while operational performance is measured 
through four indicators: delivery performance, 
cost efficiency, quality performance, and pro-
duction flexibility. Reflective indicators are 
used for both the second-order and first-order 
dimensions. Table 1 presents the operational 
definitions of each research variable and their 
sources of reference. This study designed the 
questionnaire based on operational definitions 
of the research variables and used questionnaire 
items from previous scholars as references. 
Please refer to Appendix 1 for the questionnaire 
items. To ensure that respondents could clearly 
understand the content of the questionnaire, we 
also conducted a pretest and a pilot survey, both 
of which showed favorable results. 

 

 
Figure 1: Research Framework 
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Table 1: Research Variables and Operational Definitions 
Research Variable Operational Definition Reference 

Hardware Compati-
bility 

Hardware devices with interoperability, interchangeability, and compati-
bility to achieve rapid transmission, access, and sharing of data across 
different functions and enterprises.

Tallon and Pin-
sonneault (2011)

Software Modulari-
ty 

Software that can add or delete functions. Tallon and Pin-
sonneault (2011)

Network Connectiv-
ity 

Applications and devices that can connect to networks, linking internal 
and external users with other IT resources.

Tallon and Pin-
sonneault (2011)

Information Ex-
change 

The ability of a company to share knowledge and information about 
products and processes with supply chain partners in an effective man-
ner. 

Wu et al. (2006) 

Activity Integration The relationships established by a company with its supply chain part-
ners. 

Wu et al. (2006) 

Responsiveness The ability of a company to respond quickly to changes in the environ-
ment. 

Wu et al. (2006) 

Coordination Capa-
bility 

The ability of a company to coordinate supply chain activities related to 
transactions (e.g., procurement, sales, and delivery) with customers and 
suppliers. 

Wu et al. (2006) 

Delivery Perfor-
mance 

The level of emphasis on customer service, measured by the reliability or 
speed of delivery. 

Ward and Duray 
(2000) 

Cost Efficiency The ability to reduce production costs and inventory, and to improve 
productivity. 

Ward and Duray 
(2000) 

Quality Perfor-
mance 

The ability to meet customer needs through control and management of 
the production process.

Ward and Duray 
(2000) 

Production Flexibil-
ity 

The ability to reduce costs associated with changes in products or prod-
uct portfolios. 

Ward and Duray 
(2000) 

 
In enterprises, having a well-established 

IT infrastructure can enhance operational effi-
ciency. Hardware compatibility and uniform 
data formats reduce the need for converting 
formats during data exchange across platforms; 
software is reused through modularity, lower-
ing the frequency of redeveloping the same 
functions; and good network connectivity al-
lows relevant personnel to access data in a 
timely manner. Haseeb et al. (2019) suggested 
that this can bring sustainable performance 
benefits to enterprises. Integrating IT infra-
structure capabilities can improve operational 
process efficiency, such as product quality, cost, 
and delivery time. These improvements make 
organizational processes smoother, enhance 
organizational operational performance, and 
enable faster and more effective internal and 
external information communication (Chung et 
al., 2005). Saryatmo and Sukhotu (2021) stated 
that digitalizing the supply chain could opti-
mize operational performance in terms of qual-
ity, production flexibility, and cost. Therefore, 
it can be inferred that there might be a direct 
relationship between integrated IT infrastruc-
ture capabilities and business operational per-
formance. Hence, the following hypothesis is 
proposed:  
H1: IT infrastructure capabilities have a posi-

tive impact on operational performance. 
Previous research indicates that supply 

chain capabilities not only have a positive im-
pact on finances (Wu et al., 2006) but also pos-
itively affect operational performance (Naway 
& Rahmat, 2019; Hautala-Kankaanpää, 2022). 

Wang et al. (2006) believe that in uncertain 
environments, a company with good respon-
siveness can positively impact operational per-
formance in terms of production and cost, and 
having good coordination capabilities can help 
with performance in terms of production flexi-
bility. Thatte et al. (2013) argued that supply 
chain responsiveness can create a competitive 
advantage, hence the following hypothesis is 
proposed:  
H2: Supply chain capabilities have a positive 

impact on operational performance. 
IT infrastructure capabilities are consid-

ered to facilitate the establishment of close 
connections between enterprises and their sup-
ply chain partners, achieving high levels of 
integration, information sharing, and coordina-
tion among supply chain capabilities. Accord-
ing to Rai et al. (2006), the integration capabil-
ity of IT infrastructure is a foundational capa-
bility of an enterprise. Integrating IT infra-
structure capabilities into supply chain man-
agement leverages them to create advanced 
supply chain integration abilities, leading to 
significant and sustained performance growth. 
Hence, the following hypothesis is proposed:  
H3: IT infrastructure capabilities have a posi-

tive impact on supply chain capabilities. 
While some research findings suggest that 

there may be a direct relationship between IT 
infrastructure capabilities and business opera-
tional performance, from the perspective of 
Resource-Based Theory, the relationship be-
tween IT infrastructure capabilities and busi-
ness operational performance might be more 
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distant and challenging to directly influence. IT 
infrastructure capabilities might need to impact 
operational performance through mediating 
variables. Additionally, past research has con-
firmed the mediating effect of supply chain 
capabilities between IT infrastructure capabili-
ties and business operational performance (Rai 
et al., 2006; Hautala-Kankaanpää, 2022). This 
study posits that when enterprises have a strong 
foundation in supply chain capabilities, it can 
foster effective interaction in information ex-
change and activity integration between the 
enterprise and its supply chain partners, and 
when facing changes in the external environ-
ment, the enterprise can quickly coordinate 
internal resources and respond, thereby im-
proving supply chain performance and enhanc-
ing business competitiveness. Hence, the fol-
lowing hypothesis is proposed:  
H4: Supply chain capabilities have a positive 

mediating effect on the impact of IT infra-
structure capabilities on operational per-
formance. 

4. Data Analysis 
This study collected a total of 163 ques-

tionnaires. After removing invalid samples, 
there were 157 valid samples. The sample data 
is shown in Table 2. Among the respondents, 
nearly half (49.68%) are middle to senior 
managers, junior managers account for 24.20% 
of the overall data, and non-managerial posi-
tions comprise 26.11%. The most represented 
department among the respondents is the sales 
department, accounting for 31.85%. Those 
from the supply chain management department 
make up 17.83%, the IT department 15.29%, 
manufacturing 11.46%, administrative man-
agement 19.75%, and logistics (operations) 
3.82%. For these respondents, we clearly ex-
plained the purpose of the research and the 
variables to be measured in advance, and also 
confirmed their ability to provide the necessary 
information in the questionnaire, ensuring the 
representativeness of the survey sample.  

Table 2: Distribution of Respondent Sample Characteristics (N=157) 
Variable Value Frequency % Respondents

When was the/your company established? 3 years or less 5 3.18 
 4 to 20 years 61 38.85 
 21 years or more 91 57.96 
Total Number of Employees in Company 10 or less 23 14.65 
 11 to 200 71 45.22 
 201 or more 63 40.13 
Position Middle to Senior Management 78 49.68 
 Junior Management 38 24.20 
 Non-managerial Positions 41 26.11 
Department Supply Chain Management 28 17.83 
 Logistics (Operations) 6 3.82 
 Manufacturing 18 11.46 
 IT 24 15.29 
 Sales 50 31.85 
 Administrative Management 31 19.75 

 
Based on the data in Table 3, the 

Cronbach's alpha values for each dimension of 
this study are greater than 0.7, indicating that 
the questionnaire has good reliability. The 
Composite Reliability (CR) values for the la-
tent variables are also above 0.7, suggesting 
that the internal consistency of the measure-

ment variables for each dimension is satisfac-
tory. As for the Average Variance Extracted 
(AVE) of the measurement variables for each 
dimension, all are above 0.6, indicating good 
convergent validity for the measurement varia-
bles of each dimension. 

Table 3: Validity and Reliability 
Second-order Con-

struct 
First-order Construct Cronbach α CR AVE 

IT Infrastructure 
Capabilities 

Hardware Compatibility 0.852 0.854 0.693 
Software Modularity 0.858 0.860 0.702 
Network Connectivity 0.780 0.781 0.603 

Supply Chain Capa-
bilities 

Information Exchange 0.943 0.946 0.854 
Activity Integration 0.943 0.943 0.898 
Responsiveness 0.940 0.940 0.848 
Coordination Capability 0.927 0.928 0.820 

Operational Perfor-
mance 

Delivery Performance 0.908 0.923 0.787 
Cost Efficiency 0.920 0.920 0.807 
Quality Performance 0.934 0.935 0.884 
Production Flexibility 0.892 0.897 0.821 
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In Table 4, we can also observe that the 
discriminant validity of this study meets the 
standards, as the square root of the AVE is 
greater than the correlations among the con-
structs. The bold diagonal elements represent 

the square root of the variance shared between 
the latent constructs. To ensure strong discri-
minant validity, the diagonal elements should 
be larger than any other corresponding entries 
in the same row or column. 

Table 4: Correlation Coefficient Matrix 
  HW SW NW IE AI RES COOR DEL COST QA PR
HW 0.833           
SW 0.703 0.838         
NW 0.736 0.776 0.777       
IE 0.558 0.651 0.694 0.924     
AI 0.602 0.594 0.635 0.677 0.948     
RES 0.523 0.641 0.631 0.663 0.672 0.921     
COOR 0.495 0.613 0.568 0.582 0.611 0.854 0.906     
DEL 0.261 0.333 0.366 0.363 0.37 0.608 0.553 0.887     
COST 0.317 0.467 0.436 0.401 0.444 0.597 0.634 0.624 0.898     
QA 0.366 0.396 0.409 0.352 0.381 0.655 0.601 0.707 0.612 0.94   
PR 0.352 0.469 0.43 0.415 0.48 0.701 0.66 0.609 0.677 0.766 0.906
HW：Hardware Compatibility SW：Software Modularity NW：Network Connectivity 
IE：Information Exchange AI：Activity Integration RES：Responsiveness  
COOR：Coordination Capability DEL：Delivery Performance COST：Cost Efficiency 
QA：Quality Performance PR：Production Flexibility 

 
According to the data from this study 

(Figure 2), IT foundational capabilities do not 
have a direct positive effect on operational 
performance (path coefficient = -0.081, t = 
0.811), thus hypothesis H1 is not supported. 
Supply chain capabilities have a positive effect 
on operational performance (path coefficient = 
0.752, t = 9.559), thus hypothesis H2 is sup-

ported. IT foundational capabilities have a pos-
itive effect on supply chain capabilities (path 
coefficient = 0.757, t = 20.357), thus hypothesis 
H3 is supported. Supply chain capabilities have 
a positive mediating effect on the impact of IT 
foundational capabilities on operational per-
formance (path coefficient = 0.569, t = 8.366), 
thus hypothesis H4 is supported. 

 

 
IIC：IT Infrastructure Capabilities SCC：Supply Chain Capabilities OP：Operational Performance 
HW：Hardware Compatibility SW：Software Modularity NW：Network Connectivity 
IE：Information Exchange AI：Activity Integration RES：Responsiveness  
COOR：Coordination Capability DEL：Delivery Performance COST：Cost Efficiency 
QA：Quality Performance PR：Production Flexibility 

Figure 2: Structural Model 
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5. Conclusion 
This study examines the effects of a com-

pany’s IT foundational capabilities and supply 
chain capabilities on operational performance, 
with a particular focus on the mediating role of 
supply chain capabilities. The findings reveal 
that IT foundational capabilities do not exert a 
direct influence on operational performance. 
Instead, their impact is realized indirectly 
through the enhancement of supply chain capa-
bilities. These results suggest that companies 
aiming to improve operational performance 
should prioritize strengthening their supply 
chain capabilities to leverage the full potential 
of their IT investments. 

From a managerial perspective, the in-
creasing importance of digitalization for both 
companies and their supply chains underscores 
the need for improved utilization of infor-
mation technology to achieve sustainable de-
velopment. The insights derived from this study 
offer managers a clearer understanding of how 
IT investments contribute to operational per-
formance. The interconnected nature of supply 
chain capabilities indicates that companies 
must consider not only their internal require-
ments but also their collaborative relationships 
with supply chain partners when allocating IT 
resources. Each dimension of supply chain ca-
pabilities—information exchange, activity in-
tegration, responsiveness, and coordina-
tion—exerts varying degrees of influence on 
operational performance. Given the constraints 
of limited resources, companies should make 
informed strategic decisions regarding resource 
allocation to develop the most effective supply 
chain capabilities. By carefully assessing busi-
ness needs, analyzing the characteristics of 
each supply chain link, and identifying the ca-
pabilities most critical to achieving operational 
objectives, companies can optimize their re-
source allocation to enhance specific capabili-
ties. Regular monitoring and performance 
evaluation, followed by adjustments to resource 
distribution based on actual results, will enable 
companies to achieve maximum operational 
efficiency even with constrained resources. 

Regarding the limitations and future re-
search directions, the first consideration is the 
potential influence of respondents' understand-
ing of their own companies on the accuracy of 
their questionnaire responses. Since the ques-
tionnaire encompasses multiple departments, 
including IT infrastructure and supply chain 
management, respondents must possess a com-
prehensive understanding of their company’s 
operations to provide accurate and complete 
responses. Although the study ensured that re-
spondents were well-informed of the research 
objectives and capable of providing the re-

quired information, cognitive limitations may 
still affect their responses. Future studies may 
need to apply more stringent screening criteria 
for respondents. Secondly, the scope of this 
study could be expanded by including addi-
tional company resources. Beyond tangible IT 
foundational capabilities, intangible assets and 
human resources could provide a more holistic 
view of how companies utilize their resources 
to enhance operational performance. Moreover, 
this study focused on four dimensions of supply 
chain capabilities; future research should ex-
plore other critical capabilities, such as risk 
anticipation, flexibility, and innovation, which 
may also significantly impact supply chain 
performance. Future studies could also examine 
the role and interaction of supply chain partners, 
as companies may demonstrate different supply 
chain capabilities to their suppliers and cus-
tomers, with potentially varying effects on op-
erational performance. Overall, the findings of 
this study offer valuable recommendations for 
businesses seeking to strategically invest in IT 
and supply chain management to optimize their 
operational outcomes. 
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Appendix 1: Questionnaire 

Hardware Compatibility 
1. Software applications can be easily trans-

ferred and used across multiple platforms. 
2. Our system user interface provides 

cross-platform data access. 
3. Our company offers multiple interfaces or 

entry points for external users (e.g., Web 
access). 

4. Our company extensively uses middleware 
to integrate key enterprise applications. 

Software Modularity 
1. Our IT department extensively utilizes re-

usable software modules. 
2. Our company's legacy systems do not hin-

der the development of new IT applications. 
3. We can quickly add features to applications 

based on end-user requirements. 
4. Our company can easily handle data format 

modifications when necessary. 

Network Connectivity 
1. Our company's systems are highly inter-

connected. 
2. Our systems are sufficiently flexible to 

connect to external partners' websites (e.g., 
our suppliers or customers). 

3. Remote users can smoothly access data. 
4. Our employees can access the necessary 

data in real-time. 

Information Exchange 
1. Our company exchanges a large volume of 

information with external partners (e.g., our 
suppliers or customers). 

2. The flow of information between our com-
pany and external partners (e.g., our suppli-
ers or customers) is smooth. 

3. Our company benefits significantly from 
information exchanges with external part-
ners (e.g., our suppliers or customers). 

4. The information exchange between our 
company and external partners (e.g., our 
suppliers or customers) is effective. 

Activity Integration 
1. Our company collaborates with partners to 

develop strategic plans. 
2. Our company works with partners to con-

duct forecasting and planning. 

3. Our company collaborates with partners to 
forecast and plan for future demand. 

Responsiveness 
1. Compared to competitors, our supply chain 

responds faster and more effectively to 
changes in customer and supplier demands. 

2. Compared to competitors, our supply chain 
develops and launches new products faster 
and more effectively. 

3. In most markets, our supply chain has ef-
fective competitiveness. 

4. Through collaboration, our relationships 
with partners have improved our supply 
chain's responsiveness to market changes. 

Delivery Performance 
1. Our delivery time is shorter than the indus-

try average. 
2. Our delivery accuracy is good, or better 

than the industry average. 
3. Our delivery reliability is strong, or better 

than the industry average. 
4. Our order processing speed is superior to 

the industry average. 

Cost Performance 
1. Our production costs are lower than the 

industry average. 
2. The storage costs for our products are lower 

than the industry average. 
3. The overhead costs for our products are 

lower than the industry average. 
4. The price competitiveness of our products is 

better than the industry average. 

Quality Performance 
1. The quality of our products is stable and 

reliable. 
2. The quality deviation of our products is 

smaller than the industry average. 
3. Compared to the industry average, our 

products are more reliable and meet cus-
tomer standards. 

Production Flexibility 
1. Our ability to adjust production volume is 

superior to the industry average. 
2. Our product customization capability is 

better than the industry average. 
3. Our product design change speed is faster 

than the industry average. 
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