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ABSTRACT
This research investigates the influence of supply chain integration, | Keywords:
information sharing, and supplier relationships on operational efficiency in | Supply Chain
manufacturing companies across diverse industries. A quantitative research | Integration;
approach is employed, utilizing surveys to collect data from 300 | Information Sharing;
organizations. Correlation analysis, regression analysis, mediation analysis, | Supplier
moderation analysis, and structural equation modeling are utilized to analyze | Relationships;

the data and test hypotheses. The results demonstrate significant positive | Operational
correlations between supply chain integration, information sharing, supplier | Efficiency,
relationships, and operational efficiency. Regression analysis confirms the | Manufacturing.
significant impact of these dimensions on operational efficiency, with supply
chain integration exhibiting the strongest effect. Mediation analysis reveals
that information sharing and supplier relationships partially mediate the
relationship between supply chain integration and operational efficiency.
Moreover, the moderation analysis highlights industry sector as a significant
moderating factor. The findings underscore the strategic importance of
supply chain integration, information sharing, and supplier relationships in
driving operational excellence and offer actionable insights for supply chain
management practitioners.

INTRODUCTION

In today's globalized market, the competitiveness of organizations is heavily
influenced by their supply chain strategies (Masa’'deh et al.,2022). Supply chain
integration, which involves the seamless coordination of activities across the supply
chain, has become critical in ensuring the timely delivery of products and services (Ali
et al.,2023). Effective integration can streamline operations, reduce redundancies, and
enhance the overall responsiveness of the supply chain (Azarkan, 2022). As markets
become increasingly competitive, organizations that can integrate their supply chains
efficiently stand to gain significant advantages in terms of operational efficiency and
customer satisfaction (Okeudo et al.,2022).

Information sharing within the supply chain is another pivotal factor that
influences operational efficiency (Yu et al.,2022). The exchange of timely and accurate
information among supply chain partners facilitates better decision-making, reduces
uncertainty, and enhances collaboration (Tang et al., 2021). By sharing demand
forecasts, inventory levels, and production schedules, organizations can synchronize
their activities more effectively, reducing lead times and minimizing stockouts (Baah
et al., 2021). However, the extent and quality of information sharing can vary
significantly across organizations, impacting their ability to optimize operations
(Kabelele and Musabila, 2020; Liu et al., 2019).

Supplier relationships are a fundamental aspect of supply chain management
that affect an organization's operational performance (Arena, 2023). Strong,
collaborative relationships with suppliers can lead to improved quality, reduced costs,
and greater innovation (Chen et al., 2023). Building trust and maintaining open
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communication with suppliers fosters a cooperative environment, enabling
organizations to respond more flexibly to market changes and disruptions (Denhere
and Choga, 2022) . Conversely, adversarial or transactional relationships can hinder
performance, leading to inefficiencies and missed opportunities for improvement
(Schmelzle and Mukandwal, 2022; Mohapatra et al., 2021).

Despite the recognized importance of supply chain integration, information
sharing, and supplier relationships, there is a lack of comprehensive understanding of
how these elements collectively influence operational efficiency. Many organizations
struggle to balance these components effectively, leading to suboptimal performance
and competitive disadvantage. Existing research has often examined these factors in
isolation, without considering their interdependencies and combined impact on
operational outcomes. This gap in knowledge necessitates a thorough investigation to
provide insights into the mechanisms through which these supply chain dimensions
interact and contribute to overall efficiency.

The objective of this research is to analyze the influence of supply chain
integration, information sharing, and supplier relationships on operational efficiency.
Specifically, this study aims to explore how these elements interrelate and the extent
to which they contribute to the operational performance of organizations. By examining
these factors in a cohesive framework, the research seeks to identify best practices
and strategies that organizations can adopt to enhance their supply chain
effectiveness and operational efficiency.

This research holds significant implications for both academic and practical
fields. Academically, it contributes to the existing body of knowledge by providing a
nuanced understanding of the interrelationships between supply chain integration,
information sharing, and supplier relationships. Practically, the findings can guide
managers and practitioners in designing and implementing more effective supply chain
strategies. By highlighting the critical factors that drive operational efficiency, this study
can help organizations achieve better performance, reduce costs, and enhance their
competitive position in the market.

Literature Review And Hypothesis Development
1. Supply Chain Integration and Operational Efficiency

Supply chain integration has been widely recognized as a key driver of
operational efficiency in various industries. Integration involves the collaboration and
coordination of activities among supply chain partners, including suppliers,
manufacturers, distributors, and retailers. Several studies have highlighted the positive
impact of integration on operational performance indicators such as lead time
reduction, inventory optimization, and cost efficiency. For instance, Zhao and Xia
(2020) found that higher levels of supply chain integration were associated with
improved order fulfillment rates and reduced production cycle times. Similarly, Lee,
So, and Tang (2018) emphasized the role of integration in enhancing supply chain
responsiveness and flexibility, enabling organizations to adapt quickly to changing
market demands and disruptions.

2. Information Sharing in Supply Chains

Information sharing plays a crucial role in facilitating effective supply chain
management and operational excellence. By exchanging timely and accurate
information, supply chain partners can improve demand forecasting, inventory
management, and production planning. Research by Li and Chen (2019)
demonstrated that enhanced information sharing led to better coordination among
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supply chain members, resulting in lower inventory costs and improved order
fulfilment performance. Moreover, Huang and Wang (2017) highlighted the
importance of real-time information sharing in reducing lead times and enhancing
supply chain visibility, thereby enabling organizations to make more informed
decisions and respond proactively to market changes.

3. Supplier Relationships and Performance

The quality of supplier relationships has a significant impact on operational
efficiency and overall supply chain performance. Collaborative and trust-based
relationships with suppliers can lead to various benefits, including improved product
guality, cost savings, and innovation. Studies by Mena, Van Hoek, and Christopher
(2020) emphasized the role of supplier collaboration in reducing supply chain
disruptions and enhancing agility. Furthermore, Kim and Choi (2019) highlighted the
importance of supplier relationship management practices such as joint planning,
shared goals, and information transparency in improving supply chain performance
metrics such as on-time delivery and product quality.

4. Hypothesis Development

H1: Higher levels of supply chain integration are associated with improved
operational efficiency.

Based on the existing literature, it is hypothesized that organizations with higher
levels of supply chain integration will experience greater operational efficiency. This
hypothesis is grounded in the premise that effective coordination and collaboration
among supply chain partners lead to streamlined processes, reduced lead times, and
enhanced responsiveness, ultimately contributing to improved operational
performance.

H2: Enhanced information sharing is positively correlated with operational
efficiency.

The hypothesis posits that organizations that engage in enhanced information
sharing with their supply chain partners will achieve higher levels of operational
efficiency. Timely and accurate information exchange is expected to improve demand
forecasting accuracy, reduce inventory holding costs, and enhance production
planning, thereby positively impacting operational performance metrics.

H3: Strong and collaborative supplier relationships positively impact operational
efficiency.

This hypothesis suggests that organizations with strong, trust-based
relationships with their suppliers will demonstrate higher levels of operational
efficiency. Collaborative supplier relationships are anticipated to lead to benefits such
as improved product quality, cost savings, and innovation, all of which contribute to
enhanced operational performance.

H4: The interaction of supply chain integration, information sharing, and
supplier relationships significantly influences operational efficiency.

Building upon the individual hypotheses, it is proposed that the combined
effects of supply chain integration, information sharing, and supplier relationships will
have a synergistic impact on operational efficiency. This hypothesis suggests that
organizations that effectively integrate these dimensions into their supply chain
strategies will experience greater improvements in operational performance compared
to those that address these factors in isolation.
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METHOD
1. Research Design
This study employs a quantitative research approach to investigate the
influence of supply chain integration, information sharing, and supplier relationships
on operational efficiency. A cross-sectional research design is utilized to collect data
at a specific point in time, allowing for the examination of relationships between
variables and the assessment of their impact on operational performance.
2. Participants
The study targets a sample of manufacturing companies operating in diverse
industries to ensure a comprehensive understanding of supply chain dynamics. A
stratified random sampling technique is employed to select companies from different
sectors, including automotive, electronics, pharmaceuticals, and consumer goods.
The sample size is determined using power analysis to ensure statistical reliability and
validity.
3. Data Collection
Primary data is collected through structured surveys distributed to supply chain
professionals and managers within the selected companies. The survey instrument
includes validated scales to measure supply chain integration, information sharing
practices, supplier relationship quality, and operational efficiency indicators.
Respondents rate items on a Likert scale, providing quantitative data for analysis.
4. Variable and Measurement
a. Independent Variable
a) Supply Chain Integration: Measured using scales assessing the extent of
coordination, collaboration, and integration among supply chain partners.
b) Information Sharing: Assessed through items evaluating the frequency,
timeliness, and accuracy of information exchange within the supply chain.
c) Supplier Relationships: Captured using scales examining the quality, trust,
and collaboration levels with suppliers.
b. Dependent Variable
a) Operational Efficiency: Operational performance metrics such as lead time,
inventory turnover, on-time delivery, and cost efficiency are used to
measure operational efficiency.
5. Data Analysis
Statistical techniques such as correlation analysis, regression analysis, and
structural equation modeling (SEM) are employed to analyze the data and test the
hypotheses. Correlation analysis is used to examine the relationships between
variables, while regression analysis helps determine the strength and significance of
the relationships. SEM is employed to assess the direct and indirect effects of supply
chain integration, information sharing, and supplier relationships on operational
efficiency, considering potential mediating and moderating factors.

RESULTS AND DISCUSSION
1. Descriptive Statistics Analysis
Descriptive statistics are used to summarize the characteristics of the sample
and the key variables under investigation. The sample comprises 300 manufacturing
companies across various industries, with an average company size of 500
employees. The distribution of respondents by industry sector is as follows: automotive
(30%), electronics (25%), pharmaceuticals (20%), and consumer goods (25%).
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2. Correlation Analysis

Correlation analysis is conducted to examine the relationships between the
independent variables (supply chain integration, information sharing, supplier
relationships) and the dependent variable (operational efficiency). The results reveal
significant positive correlations between supply chain integration and operational
efficiency (r = 0.65, p <0.001), information sharing and operational efficiency (r = 0.53,
p < 0.001), and supplier relationships and operational efficiency (r = 0.48, p < 0.001).
3. Regression Analysis

Multiple regression analysis is performed to assess the impact of supply chain
integration, information sharing, and supplier relationships on operational efficiency
while controlling for other variables such as company size and industry sector. The
regression results indicate that all three independent variables significantly predict
operational efficiency. Supply chain integration has the strongest impact (B = 0.42, p
< 0.001), followed by information sharing (B = 0.31, p < 0.001) and supplier
relationships (B = 0.26, p < 0.001).

4. Mediation Analysis

To explore potential mediating effects, a mediation analysis is conducted using
bootstrapping techniques. The results reveal that information sharing partially
mediates the relationship between supply chain integration and operational efficiency,
with a significant indirect effect (indirect effect = 0.15, 95% CI [0.08, 0.23]). Similarly,
supplier relationships partially mediate the relationship between supply chain
integration and operational efficiency, with an indirect effect (indirect effect = 0.12,
95% CI [0.05, 0.20]).

5. Moderation Analysis

Moderation analysis is performed to examine whether the relationship between
supply chain integration and operational efficiency is moderated by industry sector.
The results indicate a significant interaction effect (8 = 0.18, p < 0.05), suggesting that
the impact of supply chain integration on operational efficiency varies across different
industry sectors. Specifically, the automotive sector demonstrates the strongest
moderating effect, followed by electronics, pharmaceuticals, and consumer goods.

6. Structural Equation Modeling (SEM)

Finally, a structural equation model is constructed to examine the overall fit of
the proposed theoretical model and assess the direct and indirect effects of the
variables on operational efficiency. The SEM results confirm a good model fit (x*/df =
2.01, RMSEA = 0.06, CFIl = 0.94), with supply chain integration, information sharing,
and supplier relationships collectively explaining 63% of the variance in operational
efficiency.

Discussion
1. Impact of Supply Chain Integration on Operational Efficiency

The results of this study confirm the significant positive impact of supply chain
integration on operational efficiency across diverse industries. Organizations that
effectively coordinate and collaborate with their supply chain partners demonstrate
higher levels of operational performance, including reduced lead times, improved
order fulfillment rates, and enhanced responsiveness to customer demands. The
strong correlation and regression coefficients indicate that supply chain integration
remains a critical driver of operational excellence, aligning with prior research findings
(Zhao & Xia, 2020; Lee et al., 2018). This highlights the importance of strategic
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investments in supply chain integration initiatives to streamline processes, optimize
resource utilization, and gain a competitive edge in the market.
2. Role of Information Sharing in Enhancing Operational Efficiency

The findings also underscore the significant role of information sharing in
improving operational efficiency within supply chains. Organizations that engage in
frequent, timely, and accurate information exchange experience better demand
forecasting accuracy, reduced inventory costs, and improved production planning
capabilities. The mediation analysis further elucidates the indirect effect of information
sharing on operational efficiency, highlighting its role as a mechanism through which
supply chain integration translates into tangible performance outcomes. These results
align with existing literature (Li & Chen, 2019; Huang & Wang, 2017), emphasizing the
need for transparent communication channels and collaborative information-sharing
practices to drive supply chain performance improvements.
3. Impact of Supplier Relationships on Operational Performance

Another key finding is the positive impact of strong and collaborative supplier
relationships on operational efficiency. Organizations that maintain trust-based
relationships with their suppliers benefit from improved product quality, cost savings,
and innovation, leading to enhanced operational performance metrics. The mediation
analysis reveals the mediating role of supplier relationships in linking supply chain
integration to operational efficiency, highlighting the importance of nurturing
partnerships based on mutual trust, shared goals, and open communication. These
findings are consistent with prior research (Mena et al., 2020; Kim & Choi, 2019),
emphasizing the strategic significance of supplier relationship management in driving
supply chain excellence.
4. Contextual Factors and Moderating Effects

The study's moderation analysis unveils the moderating effect of industry sector
on the relationship between supply chain integration and operational efficiency. The
automotive sector exhibits the strongest moderating effect, indicating sector-specific
nuances that influence the effectiveness of supply chain integration strategies. This
underscores the importance of considering industry context and tailoring supply chain
approaches to meet sector-specific requirements and challenges. While the overall
positive impact of supply chain integration remains evident across sectors, the varying
degrees of moderation highlight the need for adaptable and agile supply chain
strategies that can navigate sector-specific complexities.
5. Practical Implications and Future Research Directions

From a practical standpoint, the findings offer actionable insights for supply
chain managers and practitioners. Emphasizing supply chain integration, fostering
collaborative information sharing practices, and nurturing strong supplier relationships
emerge as key strategies for enhancing operational efficiency. Future research
avenues could explore the implementation of advanced technologies such as
blockchain, artificial intelligence, and Internet of Things (IoT) in supply chain
management to further optimize operational performance. Additionally, longitudinal
studies could track the long-term effects of supply chain initiatives on organizational
performance to provide deeper insights into sustainable operational excellence
strategies.
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CONCLUSION

In conclusion, this study provides compelling evidence of the significant impact
of supply chain integration, information sharing, and supplier relationships on
operational efficiency in diverse industries. The positive correlations, significant
regression coefficients, and mediation effects underscore the critical role of these
dimensions in driving organizational performance within supply chains. The findings
highlight the need for organizations to prioritize strategic investments in supply chain
integration initiatives, foster transparent and collaborative information-sharing
practices, and nurture strong and trust-based relationships with suppliers.
Furthermore, the moderation analysis emphasizes the importance of considering
industry-specific factors and tailoring supply chain strategies to meet sector-specific
requirements and challenges. Overall, this research contributes to a deeper
understanding of the mechanisms through which supply chain practices influence
operational outcomes, offering valuable insights for practitioners and paving the way
for future research endeavors in supply chain management and operational
excellence.
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