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The present study was conducted with the aim of providing an interpretive
structural model for the commercialization of products in technology-based
startups within the sustainable innovation ecosystem of Lorestan Province. In
terms of purpose, the research is applied—developmental, and in terms of
approach, it follows an exploratory mixed-method design, combining qualitative
and quantitative techniques. The statistical population consisted of all experts,
managers, and owners of technology startups in Lorestan's sustainable
innovation ecosystem. Sampling was carried out using a non-probability
purposive method of the snowball type until theoretical saturation was reached,
resulting in a sample size of 15 participants. Data collection in the qualitative
phase was conducted through semi-structured interviews, while in the
quantitative phase a matrix questionnaire was employed. Qualitative data were
analyzed using content analysis, and quantitative data were examined through
Interpretive Structural Modeling (ISM). The qualitative findings led to the
identification of 17 components categorized into structural, contextual, and
content dimensions. The ISM results revealed that variables such as defining
commercialization goals and criteria, proper planning from ideation to sales,
strong startup teams, robust financial supply chains, reciprocal collaboration
among technology startups, supportive networks, and governmental policies in
support of startups were recognized as independent and influential variables.
Improving these factors can contribute to controlling product development costs
and enhancing customer trust, which were identified as dependent variables. The
findings of this study can assist policymakers, managers, and practitioners in the
technology sector in designing effective strategies for the successful
commercialization of startup products within Lorestan's sustainable innovation
ecosystem.
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Introduction

The commercialization of technological products, as the connecting link between knowledge,
technology, and the market, is considered one of the most important factors in economic development,
improving competitiveness, and achieving sustainable innovation. In recent decades, technology
startups have been recognized as the driving force of innovation and entrepreneurship; however, a
significant portion of these businesses fail due to their inability to move from the technology
development stage to the successful market entry stage. Success in commercialization requires effective
interaction between various structural, content, and contextual factors, and failure to pay attention to
any of these dimensions can create a serious obstacle to the development and growth of startups. In
Lorestan Province, despite significant capacities in the field of technology and innovation, technological
startups face challenges such as limited financial resources, weak cooperation networks, lack of support
infrastructure, and policy obstacles. A review of previous studies shows that most research has only
considered a part of the factors affecting commercialization, and few studies have simultaneously
explained the relationships between structural, content, and contextual dimensions. Therefore, the
present study aims to identify factors affecting the commercialization of technology startup products in
the sustainable innovation ecosystem of Lorestan and to explain the hierarchical relationships between
these factors through interpretive structural modeling.

Method

This research is applied-developmental in terms of purpose and mixed exploratory (qualitative-
quantitative) in terms of implementation method. In the first stage, content analysis and semi-structured
interviews were used to identify factors affecting the commercialization of technological products. The
statistical population included technology experts, startup managers, and technology business owners
active in the sustainable innovation ecosystem of Lorestan. Sampling was carried out using a purposive
and snowball method and continued until theoretical saturation was reached; after interviewing 15
participants, no new codes were extracted. The data obtained from the interviews were classified into
main components and dimensions after several stages of review and coding. Expert consensus, faculty
review, and member checking were used to verify the validity of the findings, and the reliability of the
qualitative data was confirmed through the test-retest method. In the second stage, interpretive structural
modeling (ISM) was used to examine the relationships between the identified factors. In this stage,
experts determined the degree of influence and influenceability of the factors through a matrix
questionnaire. Then, a structural self-interaction matrix, initial and final achievement matrices were
formed, and different levels of the factors and their degree of influence and dependence were
determined.

Results

The results of the content analysis of the interviews led to the extraction of 99 initial codes, which
were categorized into 17 components and three main dimensions. The structural dimension included the
components of commercialization roadmap, market entry planning, cost monitoring, product
development process improvement, impressive results and team efficiency, entrepreneurial mindset,
strong financial infrastructure, and sales capacity. The content dimension included customer assurance
strategies, startup synergy, inclusive stakeholder participation, and intellectual property protection. In
the contextual dimension, the components of market penetration optimization, pioneering innovation,
dynamic supply, collaboration in the innovation ecosystem, and policy frameworks were identified. The
results of interpretive structural modeling showed that the variables "customer assurance strategies" and
"cost monitoring" are at the first level of the model and have the highest level of influence from other
factors. At the middle levels, factors such as sales capacity, comprehensive stakeholder participation,
market entry planning, commercialization roadmap, impressive results and team effectiveness, and
strong financial infrastructure were placed. On the other hand, contextual factors including policy
frameworks, cooperation in the innovation ecosystem, breakthrough innovation, dynamic supply, and
optimization of market influence were placed at the basic levels of the model and showed the greatest
power of influence over other variables. The analysis of the power of influence and dependence also
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indicated that policy frameworks and cooperation in the innovation ecosystem, as the most
important driving factors, play an essential role in shaping other dimensions of commercialization.
Research findings show that successful commercialization of technological products is the result of
network interaction of a set of structural, content, and contextual factors and cannot be limited solely to
the intra-organizational capabilities of startups. The placement of policy frameworks and collaboration
in the innovation ecosystem at the lowest levels of the interpretive structural model shows that
commercialization success is influenced above all by the quality of the institutional environment and
the degree of collaboration between universities, research centers, accelerators, investors, and the
government. Also, the key role of financial infrastructure, market entry planning, and sales capacity
indicates the importance of financial resources and marketing capabilities in transforming technology
into a marketable product. The results of this research are consistent with previous studies on the role of
government support policies, networking, venture capital, and intellectual property in commercialization
success. On the other hand, the placement of customer assurance strategies at the top level of the model
indicates that building customer trust, although the end result of many management and environmental
measures, will ultimately determine the success of the technological product in the market.

Conclusion

Based on the research results, the commercialization of technology startup products in the sustainable
innovation ecosystem of Lorestan is a multidimensional process influenced by intertwined structural,
content, and contextual factors. Among these factors, supportive policy frameworks, collaboration in
the innovation ecosystem, development of financial infrastructure, careful market entry planning, and
strengthening sales capacities play the most important role in the success of commercialization.
Therefore, policymakers and executives should provide the necessary ground for the development of
technology startups and the successful entry of their products into the market by reducing legal barriers,
developing financial support, strengthening university-industry relations, expanding growth centers and
accelerators, and creating platforms for cooperation among innovation ecosystem players. The model
presented in this research can be used as a practical framework for planning and decision-making in the
field of developing technology businesses and realizing sustainable innovation in Lorestan Province and
other similar regions.
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