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ABSTRACT

This empirical study aims to identify the influence of supply chain technology (SCT) strategies and organi-
zational capabilities of Korean small- and medium-sized manufacturers, adopting and operating SCT strate-
gies, on corporate performance. SCT strategy factors of small- and medium-sized manufacturers were con-
sidered independent variables, while corporate performance variables were considered dependent variables.
Both exploratory factor and reliability analyses for the SCT strategy metrics were employed. Results showed
that SCT strategies, the impact of technology innovation competence on corporate performance, influence of
SCT strategies on corporate performance, and the mediating effects on SCT strategic factors and corporate
performance were significant and adopted. Generally, these results imply that the introduction of Vendor
Managed Inventory, Enterprise Resource Planning, Collaborative Planning Forecasting and Replenishment,
Warehouse Management Systems, and Order Management System as SCT strategic factors are directly re-
lated to enhanced corporate performance. In the context of technology innovation competence, the factors
are closely linked with capabilities in strategic planning, research and development, manufacturing, and mar-
keting. In the context of SCT strategic factors of small- and medium-sized manufacturers, if technology in-
novation competence is combined, enhancing corporate performance is possible.

Keywords: Supply Chain Technology, New Product Development Performance, Financial Performance,
Manufacturing Firms, Korea

strategies are being implemented to achieve com-

1. INTRODUCTION petitive advantage. Moreover, there has also been
Korean small- and medium-sized manufac- effective management of the supply chain along
turers are key in the national industry development with expansion of the global market, intense com-
and economy. Additionally, they have undergone petition,
tremendous changes in recent years in a rapidly and increased product innovation speed. Addition-
changing socioeconomic environment. As a result ally, many businesses strive to communicate with
of selective and intensive resource allocation, while their supply chain management (SCM) partners,
focusing on large companies selected for achieving strengthening market competitiveness, and create
rapid economic growth in a short period, small- and corporate value, through such supply chain technol-
medium-sized manufacturers have witnessed rela- ogy (SCT) such as Enterprise Resources Planning
tive contraction. To improve the corporate perfor- (ERP), Vendor Managed Inventory (VMI), Collab-
mance of such businesses, various management orative Planning Forecasting & Replenishment

(CPFR), Warehouse Management Systems (WMS),
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and Order Management System (OMS) [1-3]. SCT
can be defined as a technology that makes system-
atically recognizing the importance of management
and strategic implementation of various flows in the
supply chain throughout the enterprise possible [4-
6]. Through the introduction of SCT, companies
want to reduce transaction costs and inventory
costs, improve cash flows, and create transaction
values, by rationally maintaining the logistics and
distribution systems.

Particularly, one of the fields frequently men-
tioned among the application fields of SCT is the
production or manufacturing function. Various
studies suggest the need to utilize SCT more ac-
tively, for effective and efficient management, and
improved performance of production or manufac-
turing processes [7-9]. This is because those related
to production and sales, and decision-makers are all
gathered through SCT, to understand future demand
and supply, inventory forecast, profit and loss, max-
imizing performance by enhancing the relationship
between SCM partners [10]. Basically, the rein-
forced strategies formed within the supply chain be-
come a key factor in the supply chain, and the SCT
strategies seek to enhance corporate performance
and competitiveness through strategic linkage [11].

According to Punniyamoorty et al. [12], op-
timizing the delivery date, price, and quality of sup-
ply materials while sharing information through the
interconnected IT system, via collaboration be-
tween suppliers and customers, is possible.

Technologies such as just-in-time deliv-
ery/inventory systems require close partnerships to
improve manufacturing efficiency and delivery, and
secure quality [13].

Furthermore, owing to the lack of flexibility
in production and supply, limits on demand fore-
casting exist, and supply cannot be delivered on
time. Maximizing this flexibility is the essence of
SCT [14].

SCT strategies are introduced to maximize
utilization of all corporate resources [15]. Thus, the
improved efficiency of SCT can act as the driving
force in strengthening management’s corporate
competitiveness [16].

Particularly, the introduction of the ERP sys-
tem not only efficiently supports and manages en-
terprise resources but can also be considered the
core system of SCT encompassing corporate SCM
activities [17].

Additionally, Collaborative Planning Fore-
casting Replenishment (CPFR) is a strategic collab-
oration system between suppliers and sellers,
through which sellers and suppliers can respond
flexibly to market changes. Basically, by operating
the consensus-based forecast that reflects supply
constraints and minimizing the differences between
planning and implementation through consultation,
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ultimately reducing shortages, logistics costs, and
inventory shortages is possible [18]. Further, there
is the advantage of reducing inventory in the supply
chain and optimizing the logistics network through
data collected from OMS and WMS.

This is because close collaboration between
partners participating in the recent supply chain, the
establishment of compatibility of information tech-
nology that connects the supply chain, and risk and
change management, have not been considered sim-
ultaneously [19]. Therefore, it is a crucial issue for
companies that implement supply chain manage-
ment to improve corporate performance through the
operation of SCT, by simultaneously considering
situational factors (e.g., environmental, organiza-
tional, and information system factors), and both
management and information system strategies
[20].

The Fourth Industrial Revolution has re-
cently led to internal and external changes in a huge
industry based on the complete adoption and diffu-
sion of core technologies (e.g., big data and artifi-
cial intelligence). In the context of rapid changes,
companies should first introduce ideas to survive
and grow with their own unique strategies for cor-
porate performance. Therefore, in this study, con-
sidering the crisis of Korean companies, we try to
suggest alternatives by finding SCT strategies for
improving corporate performance through imple-
menting SCT strategies and strengthening new
product development competencies via technology
innovation. Basically, considering that corporate
competition has shifted to competition between
supply chains in a rapidly changing corporate man-
agement environment, this study aims to understand
the impacts of corporate internal capabilities, SCT
strategies, and technology innovation competence
on performance. Moreover, it attempts to empiri-
cally identify the structural causal relationship of
mutual relations through surveys on Korean manu-
facturing companies.

2. THEORETICAL BACKGROUND

2.1. SCT Strategies

In modern times, achieving a competitive ad-
vantage solely through innovation of corporate in-
ternal processes is difficult [21]. It was suggested
that companies need to develop new capabilities to
quickly respond to changes and uncertainties in the
market environment [22]. SCT aims to maximize
corporate performance through integrated manage-
ment of corporate internal and external activities
[23]. Goldsby and Zinn [24] argued that businesses
can adapt to changes in the market environment and
grow by strategically introducing SCT and develop-
ing technology innovation competence. Addition-
ally, by introducing SCT strategies, companies can
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increase profits, improve service levels, and thus in-
crease customer satisfaction, by innovating corpo-
rate production and logistics processes, reducing
storage, transportation costs and inventory mainte-
nance costs, and then increasing inventory turnover
rates [25].

Hence, many companies need changes to
adapt to fluctuations in the market environment and
strengthen their competitiveness, and they can cope
with those issues through ICT strategies. Addition-
ally, the introduction of the SCT strategies can pro-
vide consumers with the products and services de-
sired by the market at a lower price and faster speed
than can be provided by other suppliers. As facilita-
tors in improving corporate performance in SCT
strategies, VMI, ERP, CPFR, WMS, and OMS are
reported to be highly related [26-29].

Basically, effectively reduce operating costs
of suppliers and alleviating risks under VMI is pos-
sible [30]. Based on cases of Korean small- and me-
dium-sized parts manufacturers, VMI was found ef-
fective in reducing inventory and logistics costs and
improving services [31]. ERP is a comprehensive
resource management system integrating all sectors
within a company to efficiently manage resources
[32]. Introducing the ERP system enables rapid de-
cision-making processes based on information, var-
ious simulations, and planned management activi-
ties. It also improves cost reduction and material
management efficiency [33].

Furthermore, although basic order infor-
mation is collected in ERP, OMS is required as ERP
cannot completely manage all the order information
required by companies [34]. OMS is key in manag-
ing various information until delivery of the order
[35].

In SCM, CPFR has been conducted for gen-
eral manufacturing companies [36]. CPFR, which
emphasizes collaboration between companies, aims
to increase operational efficiency and increase sales
[37]. CPFR aims to establish joint business plans
targeting specific markets between trading partners.
A key factor for making CPFR successful is con-
sensus between trading partners to share business
processes and information [38].

Conversely, WMS aims to maximize corpo-
rate value such as accurate inventory management,
efficient supply of raw materials, and customer sat-
isfaction in the supply chain [39]. Companies aim
to manage inventory in an integrated manner at the
enterprise level through the establishment of WMS
and aims to operate efficient processes by identify-
ing the flow of information in real-time [40]. There-
fore, SCT is currently considered a critical corpo-
rate management strategy.
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2.2. Technology Innovation Competence

Corporate technology innovation compe-
tence can be defined as an activity strategically
managing the entire innovation cycle, from the cre-
ation of new technologies to the utilization of exist-
ing technologies, to enhancing competitiveness
[41]. Technology innovation competence can be re-
garded as a core competence to secure corporate
competitiveness [42]. Hence, a company’s technol-
ogy development capability generally refers to the
ability to build its own core capabilities through dif-
ferentiated service and product development from
its competitors [43]. Such technology innovation
competence can be defined as a myriad of technical
competencies related to service, product develop-
ment, and production [44]. Moreover, it compre-
hensively includes knowledge and techniques nec-
essary for acquiring, improving, and utilizing tech-
nologies [45].

Supply chain management is a basic activity
requiring collaboration and information sharing
[46]. The introduction of SCT strategies is the com-
plete optimization technique for managing technol-
ogy innovation processes through innovative prod-
ucts and services in an integrated manner, via col-
laboration and swift information sharing [47].

Regarding SCM competencies in previous
studies related to technology innovation compe-
tence [48-49], recent studies have conceptualized
supply chain competencies in three dimensions
such as strategic integration, organizational integra-
tion, and information integration [50-53].

Therefore, to understand the relationship be-
tween internal or external integration and other var-
iables in more detail, this study attempts to reflect
on research and development (R&D), technology
cooperation, manufacturing, and marketing capabil-
ities, as variables related to technology innovation
competence.

2.3. Corporate Performance

In the context of new product development,
supply chain integration and corporate performance
are interrelated [54]. Particularly, new product de-
velopment performance is evaluated as the most
critical factor in corporate success [55]. Companies
can obtain a sustainable competitive advantage only
when they possess unique capabilities that cannot
be easily imitated [56]. These achievements are
conceptualized as operational strengths that pursue
technology innovation through corporate R&D.
Moreover, they are mainly measured regarding per-
formance improvement, customer satisfaction, de-
velopment of new technologies, and shorter devel-
opment period [57].

Sun [54] argued that companies can success-
fully derive new product development outcomes by
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establishing internal and external resources or co-
operative relationships based on supply chain inte-
gration. Improved innovation competence between
businesses, and higher efficiency of corporate oper-
ation can also influence corporate performance.

Particularly, integration strategies in the sup-
ply chain significantly affect new product develop-
ment performance [54, 58-61], and it was con-
firmed that they also indirectly affect financial per-
formance.

Comprehensively considering the results of
these studies, supply chain management inde-
pendently has a positive effect on corporate perfor-
mance. However, when combined with SCT, finan-
cial performance such as cost reduction and profit
increase can also be expected. Given that, we as-
sume that corporate performance variables will be
different depending on new product development
factors and financial factors, and we intend to meas-
ure these factors by reflecting them as dependent
variables.

3. RESEARCH METHOD
3.1. Study Design

3.1.1 Research model

In this study, we designed SCT strategy fac-
tors of small- and medium-sized manufacturers as
independent variables, and corporate performance
variables were designed as dependent variables.
Additionally, to investigate the mediating effects in
the causal relationship between these variables, the
technology innovation competence variable was set
as a mediating variable. As for SCT strategies, sub-
factors were composed of VMI, ERP, CPFR, WMS,
and OMS, based on the research of Lee (2021). Re-
garding technology innovation competence, subfac-
tors consisted of capabilities in strategic planning,
R&D, manufacturing, and marketing, based on the
study of Kim (2017). Furthermore, as corporate per-
formance factors in previous studies, new product
development performance and financial perfor-
mance factors were categorized as performance.
These variables were analyzed using a structural
equation model using AMOS (Figure 1).

3.2. Samples and Data Collection

For the empirical analysis of this study, ques-
tionnaires were directly collected, and e-mails were
used for SCM practitioners of small- and medium-
sized manufacturers that were introducing and op-
erating SCT, among small- and medium-sized man-
ufacturers participating in the supply chain in Ko-
rea. The questionnaire was distributed and collected
between September 6th to October 29th, 2021. A
total of 325 copies were distributed, and the final
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300 copies were used for the analysis by excluding
some copies with incomplete answers and missing
values. Respondents showed the following distribu-
tion:  automobile/shipbuilding (34.8%), air-
craft/heavy equipment (37.0%), electronics/semi-
conductor (26.0%), and others (2.2%).

3.3. Measurement of Variables

3.3.1. SCT strategy

All of the variables used in this study were
partially modified to fit the situation of the study,
based on the measurement tools tested in previous
studies, so as to create metrics. Therefore, as for the
main variables of the SCT strategies assumed to
have an impact on corporate performance, we used
five main strategies of VMI, ERP, CPFR, WMS,
and OMS, as independent variables of this research
model, based on the study of [62]. The survey be-
tween each construct and the corresponding indica-
tor was composed of a Likert 5-point scale.

3.3.2. Technology innovation competence

Based on a study by Hwang and Sung [63],
capabilities in strategic planning, R&D, manufac-
turing, and marketing were selected, as technology
innovation competence variables are assumed to
have a huge impact on corporate performance. They
also argued that the manpower directly invested in
R&D, the ability to incorporate external technolo-
gies, and the ability to promote active technology
cooperation with external factors are important. The
indicators used in the study were partially modified
to suit this study. Our questionnaire consisted of
items regarding R&D capability, technology accu-
mulation ability, and technological innovation sys-
tem, and we constructed a 5-point Likert scale.

3.3.3. Corporate performance

Corporate performance is the core compe-
tence of small- and medium-sized manufacturers
through the introduction of strategic SCT. To un-
derstand the efficiency of corporate operations that
leads to the service development of customer-ori-
ented and differentiated products, and the resultant
increase in product sales and decrease in logistics
costs, we classified corporate performance into new
product development performance and financial
performance. New product development perfor-
mance is formed according to the effects of the re-
lated new product development, while financial
performance [64]. In this study, both new product
development and financial performances were eval-
uated on a 5-point Likert scale for corporate levels.
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4. EMPIRICAL ANALYSIS
4.1. Verification of Validity and Reliability

4.1.1. Exploratory factor analysis and reliability
verification

Each item measuring the variables used in
this study is based on previous studies, and explor-
atory factor analysis was performed to verify the
construct validity of such metrics as SCT strategy,
technology innovation competence, and corporate
performance. Concerning factor analysis, principal
component analysis was performed for each study
variable, and the varimax method was used for fac-
tor rotation. The exploratory factor analysis in this
study attempts to secure validity by refining varia-
bles based on the following criteria. First, when
items with a factor loading of .50 or lower, and
items with a factor loading of .50 or higher were
loaded, they were subsequently removed because
they were conceptually opaque. The items of the
loaded factors lacked theoretical justification, and
the inappropriate items were removed. Next, to ver-
ify the reliability of the items with an internal con-
sistency constituting factors extracted from factor
analysis, Cronbach’s a value was calculated. Gen-
erally, if the value of Cronbach’s a is between .60
and .70, or higher, it can be seen that reliability is
secured.

First, Table 1 shows the results of the explor-
atory factor analysis and reliability analysis for the
SCT strategy metrics used in this study. As a result
of factor analysis, there were no metrics with low
factor loading or high loading for factors with dif-
ferent research concepts. The Kaiser-Meyer-Olkin
(KMO) measure that judges the sample fit was .914;
the result of Bartlett’s sphericity test, which verifies
the existence of unit matrix for the correlation ma-
trix between metrics for factor analysis, was ap-
proximated ¥?=2,446.761(df=190, p<.001). This is
significant, and the collected data and metrics were
suitable for performing factor analysis. As a result
of factor analysis, five factors were extracted as pre-
dicted, and the total variance explanatory power
was 70.132%. Specifically, Factor 1 was the “VMI”
factor, which had a variance explanatory power of
40.581%; Factor 2 was “ERP” factor with a vari-
ance explanatory power of 11.797%; Factor 3 was
the “CPFR” factor with a variance explanatory
power of 6.809%; Factor 4 was the “WMS” factor
with a variance explanatory power of 5.880%; Fac-
tor 5 was the “OMS” factor with a variance explan-
atory power of 5.065%; the construct validity was
confirmed. As a result of verifying the reliability of
the metrics constituting the SCT strategy factors,
Cronbach’s o value was .884 for “VMI” factor, .775
for ERP factor, .887 for CPFR factor, .828 for WMS
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factor, and .847 for OMS factor, respectively. Reli-
ability was secured as factors were composed of in-
ternally consistent items.

Table 2 illustrates the results of exploratory
factor and reliability analyses on technology inno-
vation competence metrics. As a result of factor
analysis, the KMO measure was .942. Bartlett’s
sphericity test had the result of Approximated
¥*=3,404.201(df=153, p<.001), which indicates sig-
nificance. It was then found that the collected data
and metrics were appropriate for performing factor
analysis. As a result of factor analysis, four factors
were extracted without removing any items, and the
total variance explanatory power was 78.230%.
Factor 1 was “Strategic planning capability” with a
variance explanatory power of 55.130%, Factor 2
was “R&D capability” with a variance explanatory
power of 8.879%, Factor 3 was “Manufacturing ca-
pability” with a variance explanatory power of
8.543%, and Factor 4 was “Marketing capability”
with a variance explanatory power of 5.677%. As a
result of verifying the reliability of components of
technology innovation competence, Cronbach's o
value was .880 for Strategic planning capability,
.928 for R&D capability, .945 for Manufacturing
capability, and .911 for Marketing capability, re-
spectively; the reliability was secured as they con-
sisted of internally consistent items.

Table 3 shows the results of exploratory fac-
tor analysis and reliability analysis on corporate
performance metrics. As a result of factor analysis,
the KMO measure was .903, and Bartlett’s spheric-
ity test had the result of approximated y=1,282.554
(df=45, p<.001), which indicated significance. Col-
lected data and metrics were appropriate for per-
forming factor analysis. As a result of factor analy-
sis, two factors were extracted without any items re-
moved, and the total variance explanatory power
was 69.770%. Factor 1 was “New product develop-
ment performance” with a variance explanation
power of 52.854%, and Factor 2 was “Financial per-
formance” with a variance explanation power of
16.917%. As a result of verifying the reliability of
components of corporate performance, Cronbach's
a value was .855 for New product development per-
formance, and .911 for Financial performance, re-
spectively; the reliability was secured as they were
composed of internally consistent items.

4.2. Hypothesis Setting

Corporate SCT strategies are affected by environ-
mental uncertainty [65].Lee and Kim [66] argued
that supply chain strategies can enhance technology
innovation competence, leading to higher competi-
tiveness of small- and medium-sized manufactur-
ers. Furthermore, SCT strategies pursued by a com-
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pany can reduce uncertainty and improve perfor-
mance such as product quality and product devel-
opment; based on this assumption, the following
hypotheses were established [67-68].

HI. The SCT strategy of small- and medium-sized
manufacturers will have a positive (+) impact on
technology innovation competence.

H1-1. VMI operation of small- and medium-sized
manufacturers will have a positive (+) effect on
technology innovation competence.
H1-2. ERP operation of small- and medium-sized
manufacturers will have a positive (+) impact on
technology innovation competence.
H1-3. CPFR operation of small- and medium-sized
manufacturers will have a positive (+) impact on
technology innovation competence.
H1-4. WMS operation of small- and medium-sized
manufacturers will have a positive (+) impact on
technology innovation competence.
H1-5. OMS operation of small- and medium-sized
manufacturers will have a positive (+) impact on
technology innovation competence.

SCT strategy directly affects corporate per-
formance such as product quality improvement,
cost, delivery date, and flexibility, based on tech-
nology innovation competence. Sun [54] argued
that SCT strategies can improve corporate perfor-
mance, depending on technological innovation re-
search, strategic planning capability, and marketing
capability. Specifically, SCT strategies of a com-
pany increase the possibility of producing more
successful new products, by maximizing technol-
ogy innovation competence, which underpins the
fact that SCT strategies are mechanisms to increase
performance [54]. Therefore, based on the argu-
ment, the following hypotheses were suggested.

H2. Technology innovation competence of small-
and medium-sized manufacturers will have a posi-
tive (+) impact on corporate performance.

H2-1. Strategic planning capabilities of
small- and medium-sized manufacturers will have a
positive (+) impact on technology innovation com-
petence.

H2-2. R&D capabilities of small- and me-
dium-sized manufacturers will have a positive (+)
impact on technology innovation competence.

H2-3. Manufacturing capabilities of small-
and medium-sized manufacturers will have a posi-
tive (+) impact on technology innovation compe-
tence.

H2-4. Marketing capabilities of small- and
medium-sized manufacturers will have a positive
(+) impact on technology innovation competence.
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According to Oh and Lee [69], the influence
of SCM on corporate profits and long-term success
is growing as the global market expands and the
speed of product innovation quickens. Such compa-
nies should apply the techniques that affect main
SCM processes. Additionally, for efficient corpo-
rate management, it is necessary to focus on core
strategies; for competitive advantage in the supply
chain, shortcomings should be supplemented
through selective strategies.

Such SCT strategies are highly essential for
higher corporate performance, and as corporate
supply chain strategies, the strategies are ultimately
influenced by the higher corporate operation capa-
bilities. Therefore, based on this argument, the fol-
lowing hypotheses were established.

H3. SCT strategy of small- and medium-sized man-
ufacturers will have a positive (+) impact on corpo-
rate performance.

H3-1. VMI operation of small- and medium-
sized manufacturers will have a positive (+) impact
on corporate performance.

H3-2. ERP operation of small- and medium-
sized manufacturers will have a positive (+) impact
on corporate performance.

H3-3. CPFR operation of small- and me-
dium-sized manufacturers will have a positive (+)
impact on corporate performance.

H3-4. WMS operation of small- and me-
dium-sized manufacturers will have a positive (+)
impact on corporate performance.

H3-5. OMS operation of small- and medium-
sized manufacturers will have a positive (+) impact
on corporate performance.

In the recent business environment, it is dif-
ficult to accurately predict the complexity of
changes in the market environment, due to market
globalization and the diversification of customer
needs, which also exert considerable pressure on
companies. Small- and medium-sized manufactur-
ers establish SCM strategies for efficient operation
to cope with the uncertain business environment.
Chun et al.[70] argue that corporate performance
can differ based on technology innovation compe-
tence performing strategies. Particularly, regarding
the utilization of supply chain strategies, the perfor-
mance of technology innovation competence varies
depending on the mediation of internal competen-
cies such as R&D capability, technical cooperation
ability, and manufacturing and marketing capability
of members. This is especially true given that, man-
agement and systemization of technology innova-
tion competence are also important. Therefore,
based on the argument, the following hypotheses
were established.
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H4. There will be mediating effects of technology
innovation competence on the relationship between
SCT strategies and corporate performance of
small- and medium-sized manufacturers.

H4-1. There will be mediating effects of stra-
tegic planning capability on the relationship be-
tween SCT strategies and corporate performance of
small- and medium-sized manufacturers.

H4-2. There will be mediating effects of
R&D capability on the relationship between SCT
strategies and corporate performance of small- and
medium-sized manufacturers.

H4-3. There will be mediating effects of
manufacturing capability on the relationship be-
tween SCT strategies and corporate performance of
small- and medium-sized manufacturers.

H4-4. There will be mediating effects of mar-
keting capability on the relationship between SCT
strategies and corporate performance of small- and
medium-sized manufacturers.

4.3. Confirmatory Factor Analysis

To verify convergent and discriminant valid-
ity of research variables such as SCT strategy, tech-
nology innovation competence, and corporate per-
formance, confirmatory factor analysis was per-
formed on the measurement model. In this study,
the goodness of fit of the model was estimated
through fitness indices such as y’ statistics, Stand-
ardized Root Mean Square Residual (SRMR),
Tucker Lewis Index (TLI), Comparative Fit Index
(CFI), and Root Mean Square Error of Approxima-
tion (RMSEA) with confidence intervals. Regard-
ing the goodness of fit of the measurement of model
for SCT strategy, which is shown in Table 4, the re-
sults are as follows, while showing a relatively good
fit and indicating that the measurement model is ap-
propriate for the data: x’=221.425 (df~160, p<.001),
SRMR=.0543, TLI=.969, CFI=.974, and RMSEA
(90% CI)=.042 (.027~.055). Additionally, the fac-
tor loadings of all measured variables for SCT strat-
egy factors, such as latent variables of VMI, ERP,
CPFR, WMS, and OMS, were all statistically sig-
nificant (p<.001).

As for the goodness of fit of the measurement
model for technology innovation competence that is
presented in Table 5, the results are as follows:
¥’=200.778 (df=129, p<.001), SRMR=.0405,
TLI=.975, CFI=.979, and RMSEA (90% CI)=.050
(.036~.064). The results indicate a relatively good
fit, presenting that the measurement model is suita-
ble for the data. Furthermore, the factor loadings of
all measurement variables for the latent variables of
technology innovation competence factors, such as
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capabilities in strategic planning, R&D, manufac-
turing, and marketing, were all statistically signifi-
cant (p<.001).

Meanwhile, as for the goodness of fit of the
measurement model for corporate performance sug-
gested in Table 6, the outcomes are as follows:
¥’=47.285 (df<21, p<.001), SRMR=.0413,
TLI=.955, CFI=.979, and RMSEA (90% CI)=.076
(.047~.104). It shows a relatively good fit, indicat-
ing that the measurement model was suitable for the
data. Additionally, the factor loadings of all meas-
urement variables for corporate performance fac-
tors such as new product development performance
and financial performance were all statistically sig-
nificant (p<.001).

Construct reliability (CR) and average vari-
ance extracted (AVE) were reviewed to examine
the convergent validity of latent variables. First,
convergent validity indicates the degree of correla-
tion between two or more metrics for one latent var-
iable. Generally, it is significant if the standardized
factor loading is higher than .50. If CR value is
higher than .70, and AVE value is higher than .50,
convergent validity is assumed. Tables 4, 5, and 6
show that the standardized factor loadings of all the
metrics of all latent variables were higher than .50;
in the case of CR, all of the latent variables were
higher than .70, and the value of AVE was higher
than .50, confirming the convergent validity.

Finally, discriminant validity among latent
variables was verified. Discriminant validity indi-
cates how different one latent variable actually is
from other latent variables. As the most conserva-
tive evaluation method, each value of AVE of two
latent variables is greater than the square of the cor-
relation coefficient of the variables, indicating that
discriminant validity exists. As a result of confirm-
ing discriminant validity by comparing the square
of the correlation coefficient and the AVE value
(Table 7), the square value (.446) of the correlation
coefficient (.668) between technology innovation
competence and new product development perfor-
mance variables with the highest correlation was
found to be lower than the value of AVE. Hence,
the discriminant validity between latent variables
was secured.

Regarding the correlation between research
variables, both SCT strategy and technology inno-
vation competence showed a significantly positive
(+) correlation with new product development per-
formance, and both variables showed a significantly
positive (+) correlation with financial performance.

4.4. Research Hypothesis Verification

Structural equation model analysis was per-
formed using AMOS 26.0 to verify the research hy-
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pothesis, so as to examine the structural causal rela-
tionship between such variables as SCT strategy,
technology innovation competence, and corporate
performance. As for the parameter estimation
method, we used maximum likelihood (ML). First,
regarding the goodness of fit of the research model
(Table 8), their results are as follows: ¥’=96.374
(df<40, p<.001), GFI=.920, AGFI=.868,
SRMR=.048, TLI=.923, CFI=.944, and RMSEA
(90% CI) =.080. The results indicate a good fit.
There were no difficulties in accepting the study re-
sults.

Figure 1 and Table 9 indicate the results of
the research hypothesis test established to examine
the causal relationship between the SCT strategy
factors, and technology innovation competence and
corporate performance.

First, as a result of verifying the effects of the
manufacturers’ SCT strategies on technology inno-
vation competence, the SCT strategy factors had the
following results: VMI (standardized path coeffi-
cients=.398, =4.850, p<.001), WMS (standardized
path coefficients=.279, =3.532, p<.001), and OMS
(standardized path coefficients=.212, =2.822,
p<.01). This indicates that a significantly positive
effect on technology innovation competence exists.
Such factors as ERP (standardized path coeffi-
cients=.057, =.751, p>.05), and CRFR (standard-
ized path coefficients=.110, =1.544, p>.05) failed
to show a significant effect on technology innova-
tion competence. Therefore, the hypotheses of 1-1,
1-4, and 1-5 were adopted, but the hypotheses of 1-
2 and 1-3 were rejected.

Next, as a result of verifying the effects of
manufacturers’ technology innovation competence
on corporate performance, such technology innova-
tion competence factors as R&D capability (stand-
ardized path coefficients=.296, =4.099, p<.001),
manufacturing capability (standardized path coeffi-
cients=.405, =5.575, p<.001), and marketing capa-
bility (standardized path coefficients=.495,
t=6.397, p<.001) showed a significantly positive (+)
impact on corporate performance. Strategic plan-
ning factor (standardized path coefficients=.133,
t=1.544, p>.05) did not have a significant effect on
corporate performance. Therefore, hypotheses 2-2,
2-3, and 2-4 were adopted, but hypothesis of 2-1
was rejected.

Finally, as a result of verifying the effect of
SCT strategies of manufacturers on corporate per-
formance, such SCT strategy factors as VMI (stand-
ardized path coefficients=.185, =2.424, p<.05),
WMS (standardized path coefficients=.356,
=4.357, p<.001), and OMS (standardized path co-
efficients=.483, =5.838, p<.001), had a signifi-
cantly positive (+) impact on corporate perfor-

367

mance. The factors of ERP (standardized path coef-
ficients=.103, =1.274, p>.05), and CRFR (stand-
ardized path coefficients=.077, =1.032, p>.05), did
not have a significant effect on corporate perfor-
mance. Therefore, the hypotheses of 3-1, 3-4, and
3-5 were adopted, whereas hypotheses of 3-2 and 3-
3 were rejected.

Next, to verify research hypothesis 4, predict-
ing that technology innovation competence will
have mediating effects on the relationship between
SCT strategy factors and corporate performance,
bootstrapping was performed on the indirect effects
of these paths. Bootstrapping estimates the distribu-
tion of parameters based on sample data without
knowing the distribution of the population. When 0
is not included in the 95% confidence interval (CI),
it is considered significant at the significance level
of .05, and Table 10 shows the verification results.

As aresult of verifying the mediating effects
of technology innovation competence on the rela-
tionship between SCT strategy factors and corpo-
rate performance, the indirect effect of the path
from SCT strategy, technology innovation compe-
tence to new product development performance
(standardized path coefficients=-.055, 95% CI: -
.288~.144, p>.05) was reviewed. The indirect ef-
fect of the path from SCT strategy, technology in-
novation competence to financial performance
(standardized path coefficients=.013, 95% CI: -.082
~.172, p>.05) was also reviewed. It was found that
0 was not included in the 95 % confidence interval,
thus verifying the significance of the mediating ef-
fects. Based on the result, SCT strategy was found
to have a positive impact on companies’ new prod-
uct development performance and financial perfor-
mance, via technology innovation competence.
Therefore, the research hypotheses of 4-1 and 4-2
were all adopted.

5. DISCUSSION

In summary, first, the influence of SCT strat-
egy on technology innovation competence was sig-
nificant and then adopted. Second, as the impact of
technology innovation competence on corporate
performance was significant, both were fully
adopted. Third, the effect of SCT strategy on corpo-
rate performance was also found significant and
adopted. Fourth, the mediating effect of technology
innovation competence on the relationship between
corporate performance and the SCT strategy factor
was found significant and adopted.

This result indicates that using of VMI, ERP,
CPFR, WMS, and OMS as SCT strategy factors is
directly related to new product development and
higher financial performance. Like technology in-
novation competence, a close relationship exists




Journal of Theoretical and Applied Information Technology
31* January 2022. Vol.100. No 2

NN

I

© 2021 Little Lion Scientific

SOTIT

ISSN: 1992-8645

WWWw.]jatit.org

E-ISSN: 1817-3195

among capabilities in research development, tech-
nology cooperation, manufacturing, and marketing.
Particularly, this can be evaluated by suggesting
that new product development and financial perfor-
mance can be promoted by combining technology
innovation competence as an SCT strategy factor of
these small- and medium-sized manufacturers.

Lee and Park [71] revealed that the collabo-
ration and information sharing with companies re-
lated to the supply chain, as strategic measures of
small- and medium-sized enterprises, had signifi-
cant impact on corporate performance. This study is
useful as it underpins their research findings.

Additionally, the strategic factors of the sup-
ply chain, corporate technology competence, and
the components of corporate performance were
classified in detail, and their interrelationships were
identified. Beyond this, research focused on exist-
ing internal integration and additional integration
with external customers and supplier partners. The
study raised the need to improve the support and
planning processes of information systems and the
responsibilities for the SCM organization [72-73].
Considering the above, this study has industrial im-
plications.

As for practical implications, integrating in-
ternal and external work processes and data, includ-
ing customers and suppliers, is important for im-
proving SCM performance for small- and medium-
sized manufacturers that are planning to introduce
SCT. This SCT strategy has implications in that it
can replace clear decision-making in the operation
process.

In an uncertain environment, greater atten-
tion has been paid to the sharing of operation infor-
mation that is provided based on SCT capabilities
for decision-making among supply chain partners.
The utilization methods of corporate resources can
improve SCM performance and continuously
strengthen competitiveness [74]. This means that
small- and medium-sized companies should priori-
tize the expansion of the value of the entire supply
chain by enhancing the information technology ca-
pabilities, via the utilization of the SCT strategy, as
well as the reinforcement of internal core compe-
tencies. Basically, efforts should be made to operate
efficiently in the short term and create superior cus-
tomer value in the long term by improving the ex-
isting supply chain. Additionally, efforts should be
made to discover new opportunities by securing
competitive advantage.

Hence, no company is standalone, as it is op-
erated by integrating and creating internal and ex-
ternal resources and capabilities within the com-
pany. Participating companies in the supply chain
interact with each other while creating chains with
each stage of processes from raw material procure-
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ment to product delivery in a dependent relation-
ship. Therefore, to enhance SCT competencies of
small- and medium-sized manufacturers, as a strat-
egy, technology innovation competence should be
maximized strategically to strengthen corporate fi-
nancial performance.

Finally, as this study only targeted 135 Ko-
rean small- and medium-sized manufacturers, there
may be limitations in generalizing the research find-
ings. In the case of small- and medium-sized man-
ufacturers, there may be differences in many envi-
ronments, such as the current status of competitors
and national support and surrounding business en-
vironments. Therefore, follow-up studies should be
comprehensive, while including manufacturers in
other countries, which have different external con-
ditions from Korean small- and medium-sized man-
ufacturers’ conditions. This will help generalize the
research results.
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Table 1: Factor Analysis and Reliability Verification of SCT Strategy Metrics

Factor loading
Factor Item Factor | Factor | Factor | Factor | Factor Cronbach's o
| 2 3 4 5
VMI 3 .806 | 139 | 116 | 152 | .247
VMI 4 810 | .061 | .102 | .240 | .121
VMI - .884
VMI 1 .856 | .086 | .052 | .215 | .167
VMI 2 .681 | 262 | 282 | .183 | .237
ERP 1 084 | .729 | 157 | .211 | .264
ERP 2 108 | .793 | .092 | .057 | .147
ERP = 775
ERP 4 343 | .663 | .041 | .096 | .235
ERP 3 304 | 617 | .043 | .247 | .034
CPFR 2 JA87 | 55 | 731 | 110 | .047
CPFR 1 075 | 273 | 841 | .118 | .094
CPFR = .887
CPFR 4 059 | 276 | .825 | .213 | .089
CPFR 3 JA29 | 226 | 813 | .240 | .129
WMS 4 320 | 214 | 163 | .652 | .267
WMS 1 JA39 | 196 | 141 | .748 | .210
WMS = .828
WMS 2 174 | 178 | 117 | .746 | .096
WMS 3 311 | 131 | 279 | 675 | 199
OMS 2 JA20 | (188 | 257 | .247 | .618
OMS 3 145 | 228 | 134 | .067 | .806
OMS .847
OMS 1 078 | .261 | .124 | .166 | .814
OMS 4 140 | 279 | 137 | 143 | 742
Eigen Value 8.116 | 2.359| 1.362 | 1.176 | 1.013
Variance % 40.581|11.797| 6.809 | 5.880 | 5.065
Cumulative variance % 40.581|52.379|59.187|65.067|70.132
KMO measure(Kaiser-Meyer-Olkin)=.914
Bartlett’s sphericity test: Approximated ¥*=2446.761 (df=190, p=.000)

Table 2: Factor Analysis and Reliability Verification of Technology Innovation Competence Metrics

Factor loading

Factor Item Cronbach's o
Factor 1 |Factor 2 | Factor 3| Factor 4

Strategic | SPC_2 .702 .307 250 130 .880
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planning | SPC 3 .674 324 175 101
capability gpc 4 840 | 057 | 133 | 251
SPC 1 .723 152 265 268
SPC 5 .725 176 272 353
R&D 4 191 .831 313 197
R&D ca-| R&D 3 146 .806 .304 302 928
pability | R&D 2 197 | .789 | 290 | .300
R&D 1 .184 .795 208 198
MC 3 244 .300 .748 .320
Manufac-| MC_1 .164 .285 .832 296
turing ca-| MC 2 210 257 .805 232 .945
pability | pC 5 259 | 293 | .761 | .326
MC 4 187 214 .801 .209
MAC 1 .300 .280 128 .764
Market-
MAC 3 .249 226 195 .809
ing capa- 911
MAC 2 243 198 136 812
bility
MAC 4 310 .260 .269 .760
Eigen Value 9.923 | 1.598 | 1.538 | 1.022
Variance % 55.130 | 8.879 | 8.543 | 5.677
Cumulative variance % 55.130 | 64.009 | 72.553 | 78.230
KMO measure (Kaiser-Meyer-Olkin)=.942
Bartlett’s sphericity test: Approximated y>=3404.201 (df=153, p=.000)
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Factor loading
Factor Item Cronbach's a
Factor 1 Factor 2
PDP 1 .794 .045
New
product PDP 3 .843 161
.855
develop- | PDP 4 .706 330
ment per-| ppp 5 .661 416
formance
PDP 2 .788 225
FP-2 .393 .748
Financial| FP-1 177 .855
911
perfor- | FP-5 169 875
mance | Fp.3 .193 .848
FP-4 .195 .810
Eigen Value 5.285 1.692
Variance % 52.854 16.917
Cumulative variance % 52.854 69.770
KMO measure (Kaiser-Meyer-Olkin)=.903
Bartlett’s sphericity test: Approximated x*=1282.554 (df=45, p=.000)
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Table 4: Confirmatory Factor Analysis Result for SCT Strategy

Non- Con-
tandard- Stand- Error struct
> Stand- | ardized . . AVE
Category ized fac- vari- t Relia-
ard error| factor . (AVE)
tor load- loadine | 20c€ bility
ing g (CR)
—  VMI1 1.064 | 0.083 | 0.84 309 |12.882%**
—  VMI2 0.994 | 0.083 | 0.786 | .400 |11.959%%**
VMI .886 .661
— VMI3 1.036 | 0.079 | 0.854 | .260 |13.108***
— VMI4 | - 0.769 | .452 -
— ERP1 1.155 | 0.143 | 0.737 | .332 | 8.054***
—  ERP2 1.188 0.16 | 0.648 | 577 | 7.41%%*
ERP 778 469
— ERP3 1.194 | 0.148 | 0.741 | .345 | 8.081***
—  ERP4 | - 0.606 | .509 -
— CPFR 1 1.125 | 0.094 | 0.803 | .542 |11.927*%%*
— CPFR2 | 0.952 0.09 | 0.719 | 207 |10.594%%*
CPFR .893 .679
CPFR3 | 0.848 0.09 | 0.646 | .163 | 9.418%%*
N
CPFR 4 1 - 0.782 | .199 -
— WMS1 0.774 | 0.081 | 0.648 | .349 | 9.566%**
—  WMS2 1.012 | 0.086 | 0.781 | .425 |11.795%%%*
WMS .827 .547
WMS 3 1.087 | 0.085 | 0.85 504 |12.844%**
N
WMS 4 1 - 0.782 | 319 -
—  OMS1 0.846 0.08 | 0.648 | 312 |10.619*%**
—  OMS2 1.099 | 0.066 | 0.873 | .248 | 16.57%%*
OMS .851 .590
OMS 3 1.11 0.064 | 0.897 | .172 |17.267***
N
OMS 4 1 - 0.856 | .241 -

=221.425 (df=160, p=.000), SRMR=.0543, TLI=.969, CFI=.974,
RMSEA (90% CI)=.042(.027~.055)
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Table 5: Confirmatory Factor Analysis Result for Technology Innovation Competence

Non- Stand- Con-
standard- . Error struct
Category ized fac- Stand- | ardized vari- t Relia- AVE
ard error| factor . (AVE)
tor load- loadin ance bility
ing g (CR)
Strategic |y oo | 011 | 0747 | 0.514 | 9.808%#*
planning1
] Strategic
Stategic i - 0671 | 0.686 -
planning ca- S i 0.881 | 0.599
pability — _, SUACEIC | o0 10117 | 0788 | 0.493 |10.261%%*
planning3
_, Smategic |y el 0108 | 0795 | 0.408 10,3384
planning4
R&D 1 | 1.192 | 0.108 | 0.859 | 0.284 |10.993%%*
N
) R&D2 | 0.962 | 0.045 | 0.884 | 0.141 |21.555%%*
R&D capa 0.929 | 0.766
bility — R&D3 1 - 0.931 | 0.132 -
—  R&D4 | 0995 | 0.048 | 0.874 | 0.19 |20.913%%x
Manufac-
o, ARG 009 1 0.043 | 0.9 | 0.363 [22.676%%*
turing 1
_, Manufac- ) 005 1 005 | 0.821 | 0.196 |17.921%%
turing 2
Manufactur- Manufac-
ing capabil- — 1% % 1 - 0835 | 0.116 ; 0.946 | 0.779
ity g
_, Manufac- 1) e 1 0,068 | 0.861 | 0.23 | 15.64%%+
turing 4
Manufac-
_, Vanulac G 965 | 0.069 | 0.803 | 0.17 |14.057%%*
turing 5
- Markletmg 1.049 | 0.064 | 0.891 | 0.299 |16.468%**
Mark;tlift‘g Marketing| 1 - | 0916 | 0318 | - 0.910 | 0.719
capanilr
PR, Marketing| 1.02 | 0.045 | 0.923 | 0.291 |22.774%%*
—» Marketing| 0.949 | 0.047 | 0.882 | 0.375 |20.297%**

=200.778 (df=129, p=.000), SRMR=.0405, TLI=.975, CFI=.979,
RMSEA (90% CI)=.050 (.036~.064)
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Table 6: Confirmatory Factor Analysis Result for Corporate Performance

Non- Con-
tandard Stand- | truct
s.an A Stand- | ardized rr(?r > ru.c AVE
Category ized fac- vari- t Relia-
ard error| factor . (AVE)
tor load- loadin ance bility
ing g (CR)
, Newprodl g 564 | 0.106 | 0.82 | 0.649 | 5.318%+
uct 1
_, Newprodl 055 | 0.109 | 0.686 | 0.528 | 8.763%+*
New prod- uct 2
t lop- N -
uct develop- = Newprod- g0 | g 114 | 0.818 | 0.469 | 8.472%%% | 0.881 | 0.598
ment perfor- uct 3
mance )
Newprod-| ) 149 0114 | 0.747 | 0327 |10.049%%
uct 4
N
Newprod-| 0.789 | 0382 | -
uct 5
Finance 1 | 1.116 | 0.092 | 0.48 | 0.466 |12.149***
N
Finance2 | 0.936 | 0.104 | 0.716 | 0.551 | 8.982%***
Financial .
— Finance 3 | 1.044 | 0.086 | 0.74 | 0.413 |12.109*** 0.842 | 0.523
performance
Finance 4 | 0.953 | 0.082 | 0.844 | 0.758 |11.636***
N
Finance 5 1 0.785 | 0.467 -
°=47.285 (df=21, p=.000), SRMR=.0413, TLI=.955, CFI=.979,
RMSEA (90% CI)=.076 (.047~.104)
Table 7: Correlation Between Research Variables
Technology in-| New product . .
. Financial per-
Category SCT strategy | novation com- | development
formance
petence performance
SCT strategy 599
Technology innovation 592" 766
competence (.350) )
New product development 595" .668™" 79
performance (.354) (.446) )
. . 425" 520" S
Financial performance (.180) (270) (261) 719
**p<.001, the diagonal value is AVE, () is the square of the correlation

coefficient.
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Table 8: Goodness of Fit of the Research Model

1 df p SRMR GFI AGFI TLI CFI RMSEA
96.374 40 .000 .048 920 .868 923 .944 .080
Table 9: Research Hypothesis Verification Result (Direct Effects)
Non- Standard-
standard- Standard| ized path
Path ized path e p t{C.R) p
error coeffi-
coeffi- .
. cients
cients
Technology inno-
VMI — . 293 .060 398 4.850 .000
vation competence
ERP _, Technologyinno- 1 o0 ges | 57 751 | 453
vation competence
CRFR _, Technologyinno- | e | 57 | 10 1544 | 123
vation competence
WMS _, Technologyinno- |50 1 67 | 579 | 3532 | .000
vation competence
OMS _, Technologyinno- | o5 1 073 | 515 2822 | 005
vation competence
Strateglc plan- Corporate perfor- 097 054 133 1.790 073
ning mance
R&D capability —»  COPOraePerfor [ el ous T 296 | 4009 | 000
mance
Manufacturing Corporate perfor- | o) | 045 | 405 | 5575 | .000
capability mance
Marketing capa- Corporate perfor- | 36| 050 | 495 | 6397 | .000
bility mance
VMI _, Comporateperfor-1 o1 s | 185 2424 | 015
mance
Corporate perfor-
ERP — 117 .092 103 1.274 203
mance
Corporate perfor-
CRFR — .062 .060 077 1.032 302
mance
Corporate perfor-
WMS — 303 .070 .356 4.357 .000
mance
Corporate perfor-
OMS — 467 .080 483 5.838 .000
mance

p<.05, “p<.01,

ok

p<.001(standardized path coefficients).
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Table 10: Verification Results of Mediating Effects of Technology Innovation Competence in SCT strategy

Indirect effects (bootstrap)

Non-
Path standard- | Stand-
ized path | ard er-
coeffi- ror
cients

Standard-
ized path
coeffi-
cients

95% CI P

Technology New product

strsa(t:: — innovation — development| .742 123 .602 (4007 .853) .000
gy competence performance
Technology . .
SCT innovation — _bmaneial g 1193 | s (2307 .931)] 000
strategy performance
competence

* 2000 bootstrap sampling

IE || R8D | M) [vartng

621 741 589 652

(D)W '\w

NPOP

®

N

057

/ :

Figure 1: Research Model




