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The commercialization of innovative products is one of the key factors for the
success of knowledge-based companies. The purpose of this study is to identify
and extract the variables related to commercialization, to develop a model by
determining the relationships among these variables, and to test the model. The
research is developmental in terms of its outcomes and employs a mixed-
method approach (qualitative-quantitative) in its execution. The statistical
population in the qualitative section includes 17 experts, who were selected
using a purposive and theoretical non-probability sampling method combined
with the snowball technique. In the qualitative phase, content analysis and
coding techniques were used to identify and extract the indicators, components,
and variables of the model. The qualitative findings revealed that the
commercialization model consists of the variables: "Discovery and ldeation,"
"Evaluation and Formation," "Production and Exploitation," "Market and
Sales," and "Feedback and Retrieval." The quantitative findings, using the
interpretive-structural modeling method, showed that the model comprises four
levels, with "Discovery and ldeation" having the most significant impact on
"Evaluation and Formation." "Evaluation and Formation" affects "Market and
Sales” and "Production and Exploitation,” and ultimately, these variables
influence "Feedback and Retrieval.” The findings from the structural equation
modeling method demonstrated that there is a positive and significant effect
among all the predicted relationships in the model, confirming the model's
validity. To enhance the commercialization of innovative chemical products,
discovery and ideation should align with sustainable development goals and
the circular economy.

Keywords: Commercialization, Innovative Products, Chemical Knowledge-
Based Companies.
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Introduction

In today's rapidly evolving knowledge-based economy, knowledge-based companies play a pivotal
role in driving innovation and economic growth. These organizations, particularly in the chemical sector,
are increasingly recognized for their potential to create new products and services that can significantly
impact both the economy and society. However, the commercialization of these innovative products
remains a critical challenge. Without effective commercialization strategies, even the most
groundbreaking innovations may fail to reach the market, thus limiting their potential impact (Cheah &
Yuen-Ping, 2021; Woodfield et al., 2023). The ability to scale and commercialize innovative products is
essential to avoid failure (RB et al., 2022). Many technological advancements and innovative ideas often
do not find a market and remain at the developmental stage, eventually losing relevance (Bilovodska et al.,
2020). This challenge is particularly pronounced in the chemical industry, where environmental
sustainability is of paramount importance. The development of eco-friendly innovative products not only
reduces environmental impact but also creates value within the economic system (De Jesus et al., 2018;
Ncube et al., 2023). However, as noted by researchers, the majority of commercialization processes fail due
to inadequate risk assessment and product development strategies at various stages (K. Daneshjoovash et
al., 2021). The commercialization of innovative products is one of the key factors for the success of
knowledge-based companies. The purpose of this study is to identify and extract the variables related to
commercialization, to develop a model by determining the relationships among these variables, and to test
the model.

Methods and Materials

This study adopted a developmental approach aimed at improving or generating new
commercialization methods for knowledge-based products in the chemical sector. The research utilized a
mixed-methods approach, combining qualitative and quantitative techniques to achieve a comprehensive
understanding of the commercialization process. The qualitative phase involved content analysis and
coding techniques to identify and extract the components, indicators, and variables essential for building
a commercialization model. In this phase, 17 experts were selected through purposive and theoretical non-
probability sampling, complemented by the snowball technique. The qualitative data were analyzed to
develop a theoretical model, which was then validated using interpretive-structural modeling (ISM). The
ISM approach was employed to understand the relationships between the identified variables and to
construct a hierarchical structure of these variables. Subsequently, the model was tested using structural
equation modeling (SEM) with partial least squares (PLS) to verify the hypothesized relationships and to
confirm the model's validity.

Findings and Results

The qualitative findings revealed that the commercialization model for innovative products in the
chemical sector comprises five key variables: "Discovery and lIdeation," "Evaluation and Formation,"
"Production and Exploitation,” "Market and Sales,” and "Feedback and Retrieval.” The ISM results
indicated that these variables are structured into four levels, with "Discovery and ldeation™ having the
most significant impact, followed by "Evaluation and Formation,” which in turn influences both "Market



and Sales" and "Production and Exploitation.” Ultimately, these variables affect "Feedback and Retrieval."”
The SEM analysis confirmed the validity of the model, demonstrating positive and significant effects
among all predicted relationships. For example, the relationship between "Discovery and Ideation™ and
"Evaluation and Formation" showed a significant beta coefficient of 0.543 with a t-value of 7.846.
Similarly, "Evaluation and Formation" significantly impacted "Market and Sales" (f = 0.349, t = 3.352)
and "Production and Exploitation" (B = 0.082, t = 2.450). The model's predictive power was also
confirmed, with R? values of 0.586 for "Production and Exploitation” and 0.848 for "Market and Sales,"
indicating a strong predictive capability.

Discussion and Conclusion

The findings of this study underscore the critical importance of aligning discovery and ideation
processes with sustainable development goals and the principles of the circular economy to enhance the
commercialization success of innovative chemical products. The introduction of the "Feedback and
Retrieval™ stage in the commercialization model is a significant innovation of this research. This stage
emphasizes the importance of environmental sustainability and the circular economy in the lifecycle of
chemical products, aiming to increase the success rate of commercialization efforts (Tawate et al., 2019).
This stage focuses on evaluating product performance post-consumption and highlights the role of
sustainable development, the circular economy, and green chemistry in designing new products from
diverse sources and promoting green consumption (Martinez-Noya & Garcia-Canal, 2021; Ye et al., 2022).

The interpretive-structural modeling findings indicate that "Discovery and Ideation™ is the most
influential variable, affecting "Evaluation and Formation,” which was further confirmed by structural
equation modeling. This finding suggests that knowledge-based companies can achieve success in product
evaluation and formation by generating suitable and practical ideas. Chemical prototypes must receive
approval from relevant authorities and obtain the necessary legal permits for production (Cheah & Yuen-
Ping, 2021). To improve this relationship, it is recommended that companies identify and define market
needs, networks, and stakeholders before starting the process and design solutions to meet these needs.
Establishing trust-based relationships, consistently focusing on feedback, and sharing resources during
collaborations with stakeholders are also advised.

At the second level, "Evaluation and Formation" influences both "Production and Exploitation"
and "Market and Sales." This relationship indicates that governmental support and collaboration between
government agencies and businesses, as well as the establishment of relevant business development
infrastructure, are crucial for the success of knowledge-based companies. Government support and early-
stage prototyping and testing play a significant role in legitimizing production and ensuring product
quality (Meijer et al., 2019). Therefore, it is suggested that competent organizations evaluate potential
projects based on innovation in knowledge, the achievement of sustainable development goals, and
compliance with existing standards and regulations. They should also assess the commercial risk of
innovative chemical products, as most projects fail due to a lack of commercial risk assessment.

The third level highlights the impact of "Production and Exploitation™ on "Market and Sales™ and
"Feedback and Retrieval," and the influence of "Market and Sales™ on "Feedback and Retrieval." The
findings suggest that timely and high-quality production meets customer demands, leading to increased
sales and market share growth. To improve production and exploitation, it is recommended that a circular
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supply chain be designed to align with sustainable goals. The closed-loop supply chain should focus on
green production, green purchasing, material management, green distribution and marketing, and reverse
logistics, with all activities conducted on digital and green platforms.

This study faced limitations, including the cross-sectional nature of data collection, the
generalizability of findings to other organizations, and the limited theoretical literature on the role of the
circular economy and digital transformation in commercializing innovative products. Future research
should explore the relationship between the commercialization of innovative products, sustainable
business model design, and the circular economy in different populations. Additionally, the role of
stakeholder participation in creating markets and commercializing innovations should be further
investigated.
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