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Objective: The present study aimed to develop and validate a model for measuring supply chain
management in dairy industries with emphasis on financial factors, integration, and environmental
factors in Damdaran Dairy Company.

Methodology: This study was applied-developmental in terms of purpose and exploratory mixed-
method in terms of methodology. In the qualitative phase, data were collected through semi-
structured interviews with 14 senior managers of Damdaran Company and analyzed using open,
axial, and selective coding. In the quantitative phase, the statistical population consisted of 610
experts and managers, from whom 236 participants were selected using Cochran’s formula and
simple random sampling. The research instrument was a researcher-made questionnaire developed
based on qualitative findings and previous studies. Content validity was confirmed using the CVR
index, and reliability was verified through Cronbach’s alpha coefficients. Data analysis was
conducted using the Kolmogorov—Smirnov test, Bartlett’s test, and structural equation modeling in
LISREL software.

Findings: The coding process identified 28 indicators and three main dimensions of supply chain
management, including financial factors, integration, and environmental factors. Financial factors
consisted of price and production cost components; integration included supplier and customer
integration; and environmental factors comprised eco-friendly design, green productivity, and
intra-organizational factors. The Kolmogorov—Smirnov test confirmed the normal distribution of
data, while KMO and Bartlett’s tests verified sampling adequacy and suitability for factor analysis.
Furthermore, all factor loadings in the structural equation model were significant, and fit indices
such as GFI, CFI, NFI, and RMSEA demonstrated satisfactory model fit.

Conclusion: The findings demonstrated that supply chain management in dairy industries is
simultaneously influenced by financial factors, supply chain integration, and environmental
considerations. Reducing operational costs, strengthening collaboration with suppliers and
customers, and adopting environmentally friendly strategies can significantly enhance
organizational performance and competitive advantage. Therefore, the proposed model can serve
as an effective framework for improving supply chain processes and achieving sustainable
development in dairy companies.

Keywords: Supply Chain Management, Dairy Industry, Financial Factors, Supply Chain
Integration, Environmental Factors, Green Productivity
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EXTENDED ABSTRACT
Introduction

In today’s highly competitive and dynamic business environment, organizations are increasingly
required to adopt integrated managerial approaches that enhance operational efficiency, reduce costs,
improve customer satisfaction, and ensure sustainable development. Among these approaches, supply
chain management (SCM) has emerged as one of the most influential strategic paradigms for improving
organizational performance and gaining sustainable competitive advantage. Supply chain management
encompasses all activities associated with the flow of materials, information, financial resources, and
services from suppliers to end consumers (Kumar et al., 2020). Effective SCM enables organizations to
coordinate suppliers, manufacturers, distributors, and customers in an integrated system aimed at
maximizing value creation and minimizing operational inefficiencies.

The growing complexity of global markets, rapid technological changes, increasing customer
expectations, and environmental concerns have transformed traditional supply chains into integrated,
intelligent, and sustainable systems. Modern organizations are now expected to manage supply chains not
only from an economic perspective but also through environmental and social dimensions (Raeitpisheh et
al., 2018). Consequently, concepts such as green supply chain management, sustainable supply chain
management, circular supply chains, and intelligent reverse supply chains have gained significant
attention in recent years (Ghazi Asgar et al., 2024; Sadat Mousavipour et al., 2026). These approaches
emphasize waste reduction, environmental protection, resource optimization, and the integration of
advanced technologies into supply chain operations.

The dairy industry represents one of the most sensitive sectors regarding supply chain management
due to the perishable nature of dairy products, strict storage requirements, and time-sensitive distribution
processes. Any disruption in procurement, production, transportation, or storage may lead to product
spoilage, financial losses, and environmental damage (Ahmadi & Behshidpour, 2023). Therefore, effective
SCM plays a critical role in ensuring product quality, reducing waste, maintaining food safety, and
improving organizational competitiveness within dairy industries.

One of the key dimensions of supply chain management is supply chain integration. Integration
refers to the coordination and collaboration among different members of the supply chain, including
suppliers, manufacturers, distributors, and customers (Thai & Jie, 2018). Integrated supply chains facilitate
information sharing, demand forecasting, inventory management, and collaborative planning, thereby
improving operational flexibility and organizational performance (Asare et al., 2023). Similarly,
information integration has become increasingly important in the era of digital transformation and big data
analytics. The efficient flow of information enables organizations to respond rapidly to market fluctuations
and customer demands (Marvati Sharifabadi et al., 2024).

Environmental sustainability has also become a major concern for supply chain managers and
policymakers. Green supply chain management practices, including eco-friendly product design, waste
reduction, reverse logistics, recycling, and energy optimization, have been widely recognized as essential
components of sustainable organizational development (Al-Sheyadi et al., 2019). Studies have shown that
green SCM practices can improve both environmental and operational performance while enhancing
organizational reputation and customer trust (Micheli et al., 2020; Yu et al., 2024). In industries such as dairy



manufacturing, where environmental impacts are substantial due to high energy consumption and waste
generation, green supply chain strategies are particularly important.

Financial management is another critical dimension influencing supply chain efficiency.
Organizations that effectively manage production costs, inventory costs, transportation expenses, and
inter-organizational financial flows are more capable of improving profitability and operational
sustainability (Nasrollahi et al., 2021). Lean supply chain approaches further contribute to cost reduction by
eliminating non-value-added activities and improving process efficiency (Etemadi & Kasraei, 2024). In
addition, the emergence of blockchain technologies, artificial intelligence, and big data analytics has
significantly transformed supply chain financing and risk management practices (Gao, 2026; Zhang et al.,
2025).

Recent studies have increasingly emphasized the role of intelligent technologies in improving
supply chain resilience and risk prediction. Deep learning and predictive analytics are now used to identify
disruptions, optimize logistics operations, and increase supply chain adaptability under uncertain
conditions (Zogaan et al., 2025). Furthermore, sustainable supply chain finance has become a growing
research area, particularly in industries facing environmental and economic uncertainties (Zhou & Masi,
2025). The challenges associated with global supply chain disruptions, protectionist policies, and resource
limitations have further highlighted the necessity of developing comprehensive supply chain models
capable of addressing both operational and strategic challenges (Zhu, 2025).

Despite the growing body of literature on supply chain management, there remains a significant
gap regarding the development of comprehensive measurement models specifically designed for dairy
industries. Many previous studies have focused primarily on operational efficiency, green practices, or
financial performance independently, while limited attention has been devoted to developing an integrated
framework encompassing financial, integration, and environmental dimensions simultaneously (Feyz et
al., 2020; Keyghobadi, 2021). Therefore, the present study aimed to develop and validate a model for
measuring supply chain management in dairy industries.

Methods and Materials

The present research was applied-developmental in terms of purpose and exploratory mixed-
method in terms of methodology. The study was conducted in two qualitative and quantitative phases. In
the qualitative phase, semi-structured interviews were conducted with 14 senior managers of Damdaran
Dairy Company. Participants were selected through purposive judgmental sampling based on educational
qualifications, managerial experience, and expertise in management and supply chain-related fields.

The qualitative data were analyzed using open, axial, and selective coding procedures. During
open coding, 92 preliminary indicators related to supply chain management were identified. After the
integration and refinement process in axial coding, 28 indicators remained for final analysis. Selective
coding resulted in the identification of the main dimensions of the supply chain management model.

In the quantitative phase, the statistical population consisted of 610 managers and experts working
at different organizational levels within Damdaran Company. Using Cochran’s sampling formula, 236
participants were selected through simple random sampling. Data collection was conducted using a
researcher-made questionnaire developed based on qualitative findings and previous literature.

The questionnaire’s content validity was confirmed using the Content Validity Ratio (CVR) with
the participation of 11 experts. Reliability was assessed using Cronbach’s alpha coefficient, and all
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constructs achieved acceptable reliability values above 0.70. Data normality was examined using the
Kolmogorov—Smirnov test, while sampling adequacy was evaluated using the KMO and Bartlett’s tests.
Structural equation modeling using LISREL software was employed to evaluate the conceptual model and
examine relationships among variables.

Findings

The findings of the qualitative phase identified three main dimensions of supply chain management
in dairy industries: financial factors, integration, and environmental factors. Financial factors included
price and production cost components. Integration consisted of supplier integration and customer
integration dimensions. Environmental factors included eco-friendly product design, green productivity,
and intra-organizational environmental practices.

The reliability analysis demonstrated acceptable Cronbach’s alpha coefficients for all constructs.
The Kolmogorov—Smirnov test results confirmed the normal distribution of all variables. Furthermore,
the KMO statistic exceeded the acceptable threshold, and Bartlett’s test was statistically significant,
indicating the suitability of the data for factor analysis and structural equation modeling.

Structural equation modeling results demonstrated that all factor loadings were statistically
significant and exceeded acceptable levels. The model fit indices indicated satisfactory model fitness.
Values of GFI, AGFI, NFI, NNFI, and CFI were all above 0.90, while RMSEA remained below 0.08,
confirming the adequacy of the proposed model.

The findings also revealed that financial factors significantly contributed to effective supply chain
management in dairy industries. Cost reduction, inventory optimization, and efficient resource utilization
were identified as critical determinants of operational performance. Similarly, supply chain integration
significantly improved coordination among suppliers and customers, enhanced information sharing, and
increased organizational responsiveness.

Environmental factors were also found to play a substantial role in supply chain management
effectiveness. Eco-friendly product design, waste reduction strategies, recycling initiatives, and
environmental commitment by managers and employees positively contributed to organizational
performance and sustainability.

Discussion and Conclusion

The findings of the present study demonstrated that supply chain management in dairy industries
is a multidimensional concept influenced by financial, integration, and environmental dimensions. The
results confirmed that effective cost management, supply chain integration, and environmental
sustainability collectively contribute to organizational competitiveness and operational efficiency.

Financial factors were identified as a key determinant of supply chain effectiveness. Dairy
industries face substantial operational costs related to transportation, storage, inventory management, and
waste reduction. Therefore, organizations capable of minimizing unnecessary expenses and improving
resource allocation are more likely to achieve sustainable competitive advantages.

The study also highlighted the importance of supply chain integration in enhancing organizational
performance. Collaboration with suppliers and customers improves information sharing, demand
forecasting, inventory control, and responsiveness to market changes. Integrated supply chains are better
positioned to manage uncertainty, reduce operational disruptions, and increase customer satisfaction.



Environmental sustainability emerged as another critical factor affecting supply chain
management effectiveness. Green supply chain practices such as recyclable packaging, waste
management, eco-friendly production, and energy optimization contribute not only to environmental
protection but also to improved operational performance and corporate reputation. In the dairy industry,
where environmental impacts are substantial, green practices represent a strategic necessity rather than
merely a social responsibility.

The results further suggested that modern supply chains increasingly depend on intelligent
technologies and data-driven decision-making systems. Emerging technologies such as artificial
intelligence, blockchain, big data analytics, and predictive modeling can significantly improve supply
chain resilience, risk management, and operational transparency. Consequently, organizations should
move beyond traditional supply chain approaches and adopt integrated and intelligent systems capable of
responding to complex environmental and market challenges.

Overall, the proposed model provides a comprehensive framework for measuring supply chain
management in dairy industries. The model can assist managers and policymakers in identifying critical
supply chain dimensions, improving operational efficiency, reducing environmental impacts, and
enhancing long-term organizational sustainability.
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