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KEYWORDS ABSTRACT

Construction & validation; The main objective of this study is to identify and prioritize the various factors affecting innovation
Innovation systems; systems in the food industry and to assess the impact of innovation system factors on regional
Regional sustainability; sustainability. To achieve this goal, a descriptive-correlational research method was used,
Sustainability. employing a structured questionnaire as the primary data collection tool, and the statistical

population of this study included professors and experts in innovation who were selected through
purposive sampling methods. Data analysis was performed using structural equation modeling
(SEM) and fuzzy analytic hierarchy process (Fuzzy AHP) methods. The SEM approach facilitates
the examination of complex relationships between variables, while the fuzzy AHP method
increases the accuracy of assessments and decision-making in the face of uncertainty. The
combination of these two methods provides more comprehensive and reliable insights into the
factors affecting innovation systems. The findings show that individual, organizational,
environmental, and material factors significantly influence regional sustainability, and individual
factors appear as the most important element in enhancing innovation processes. Furthermore, the
validity and reliability of the proposed model demonstrate its applicability in both theoretical and
practical research fields. Despite the recognized importance of innovation systems in enhancing
regional sustainability and supporting food industry companies, there is still a lack of
comprehensive models in the marketing field that address this issue. Consequently, it is essential
to develop a model that clarifies the relationships between innovation systems and sustainability.
Such a model can enable organizations to understand better and effectively manage regional
sustainability dynamics. Ultimately, this research contributes to the existing body of knowledge
by providing actionable insights that can guide policymakers and industry leaders in fostering
innovation-driven sustainable practices in the food sector.

Extended Abstract

1. Introduction

organizations and geographic regions to pay more attention to concepts such as sustainability and innovation in the path of
development and progress. Sustainability means the ability to preserve and develop natural, human, and economic resources
in a way that guarantees the benefits of present and future generations. Environmental crises, climate change, and new economic
pressures have doubled the importance of this category, especially at the scale of regions and related industries. From this

I n today's world, the dynamics and complexities of the economic, social, and environmental environment have caused
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perspective, industrial innovation systems are recognized as the driving force of economic growth and development and a key
factor in promoting regional sustainability.

The food industry in Iran, given its strategic importance in food security, job creation, and economic value creation, is one
of the essential sectors for achieving sustainable development goals. This industry requires comprehensive and innovative
management due to its unique characteristics such as dependence on natural resources, sensitivity to environmental conditions,
and high productivity in production and distribution processes. Also, increasing competition in domestic and international
markets puts additional pressure on companies active in this field and makes the need to use efficient and knowledge-based
innovation systems inevitable.

Innovation systems play a key role in stimulating creativity, enhancing technological capabilities, and facilitating the
exchange of knowledge and information between various industry and regional actors. In addition to improving production
processes and increasing product quality, these systems are able to contribute to socio-economic development and
environmental protection in different regions. Despite the high importance of these systems, many organizations, especially in
strategic industries such as food, face challenges in designing, identifying effective factors, and applying scientific and applied
models to exploit innovation capacities. This has created an urgent need for research that builds and designs comprehensive
innovation system models to promote regional sustainability.

Given the gap in applied studies in the field of marketing and innovation in the Iranian food industry, this research was
conducted to design and validate an innovative model for innovation systems with the aim of promoting regional sustainability.
This model attempts to explain the interrelationships between individual, organizational, environmental, and material factors
in an integrated manner and provide an efficient tool for managers and policymakers. In addition to helping improve decision-
making and increase productivity, achieving such a model can play an effective role in supporting sustainable development
and preserving valuable resources in the regions.

2. Design/methodology/approach

This is a descriptive-correlational study conducted to analyze and design a model of innovation systems to promote regional
sustainability in the food industry. Data were collected through a standardized and structured questionnaire designed based on
key concepts and theories of the research background. To ensure content validity, the questionnaire was presented to experts
and professors in the fields of innovation and marketing and, after making the necessary amendments, was made available to
the target statistical population. The statistical population of the study included professors, researchers, and experts in the fields
of marketing and the food industry who were selected purposefully. Finally, 26 valid questionnaires were collected for
statistical analysis.

To analyze the data extracted from the questionnaire, mixed approaches were used to provide a comprehensive and accurate
analysis of the influential factors and their relationships. First, structural equation analysis (SEM) was used to examine the
cause-and-effect relationships between latent and observed variables, allowing for the measurement of the significance of the
hypothesized paths. At the same time, the fuzzy analytic hierarchy process (Fuzzy AHP) was also used to identify more precise
and clearer prioritization of influential factors under conditions of uncertainty. This combination of methods, by increasing the
accuracy and reliability of the results, contributed significantly to the scientific validation of the designed model.

In order to ensure the quality of the data and the accuracy of the results, various statistical tests were also conducted. These
tests include reliability assessment using Cronbach's alpha coefficient, factor analysis to determine the structure of the effective
factors, and tests of homogeneity and normality of the data. The results of the tests showed that the collected data had the
desired quality and appropriate validity, and the proposed conceptual model was well consistent with the information obtained.
Also, the entire research process was carried out using specialized statistical software such as SPSS and Smart PLS to ensure
accurate and comprehensive analyses.

3. Finding

The results of data analysis showed that four categories of individual, organizational, environmental, and material factors
significantly affect the promotion of regional sustainability in the food industry. A major part of the importance is related to
individual factors, which include characteristics such as courage, tolerance of ambiguity, risk-taking, independence, and
motivation. These factors are known as the main drivers of the innovation system and play a key role in improving innovation
processes and subsequently increasing regional sustainability. These findings emphasize the importance of human capital as
one of the vital pillars of innovation and sustainability development. In addition to individual factors, organizational factors,
including organizational structure, organizational culture, and human resource management, also play a key role in facilitating
the flow of innovation and supporting regional sustainability.

Structural flexibility and a culture supporting innovation lead to better coordination between stakeholders and lead to
improved performance of innovative systems. Also, environmental factors, including a competitive environment and stable
economic conditions, are among the factors that provide a suitable environment for the growth of innovation in the food
industry. The importance of these factors is fully consistent with previous studies that have confirmed the role of external
factors and supportive policies in the development of innovation ecosystems.

On the other hand, material factors such as fear of loss of income, reduced investment incentives, fear of technological
obsolescence and high exit costs also have a significant impact on innovation systems and regional sustainability. These
financial and infrastructural barriers can limit sustainable development unless they are addressed by targeted policy and
investment. Overall, the designed model and the analyses conducted provide strong confirmation of the role of interaction and
coordination of these four categories of factors in expanding and improving innovation systems to achieve regional
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sustainability. In addition to confirming the results of similar research, the findings of this study provide an operational
framework for food industry managers and policymakers.

4. Conclusion

The present study was conducted with the aim of designing and validating an innovation systems model to promote regional
sustainability in the food industry, and its results clearly confirm the importance of the four main axes of individual,
organizational, environmental, and material factors in innovation and sustainability processes. Identifying and prioritizing these
factors provided a scientific and practical basis for developing an innovative model that is able to well outline and analyze the
complex relationships between different components of the innovation system. Also, the high reliability and validity of the
measurement tools ensure the scientific validity of the presented model.

The findings showed that human capital and individual characteristics such as courage, independence, and motivation play
a key role in nurturing and advancing innovation systems and are considered the main drivers of regional sustainability. In
addition, organizational structure and culture, resource management, and improving the competitive environment are effective
organizational and environmental factors that facilitate innovation in the competitive context of the food industry. Material
factors, including investment and infrastructure, also play a decisive role in achieving innovation and sustainability goals, and
paying attention to these factors together to safeguard innovation and maintain sustainability is a strategic imperative.

Finally, this research provides a practical and scientific framework for decision-makers, managers, and policymakers in the
food industry that can pave the way for the development of innovative approaches and optimal resource management to promote
regional sustainability. It is also recommended that future research, by expanding the scope of the study to other industries and
geographical regions, can provide more complementary and comprehensive models to achieve more effective sustainability
solutions. Addressing the interactions between different factors and paying attention to feedback loops in innovation systems
will be an important step on the path to sustainable transformation in industrial areas.
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