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Abstract

The purpose of the present research was to model the competencies of knowledge-based companies using structural equation
modeling. This study is applied in nature and, in terms of methodology, is a mixed-methods research (qualitative—
quantitative). The statistical population of the research consisted of 7 to 12 experts whose opinions were used in the
qualitative section to identify categories. For the modeling stage, the statistical population comprised managers and experts
familiar with the field of competencies of knowledge-based companies located in incubators and science and technology
parks. Cochran’s formula for unknown populations was used, and the sample size was determined to be 384 individuals.
The sampling method was available random sampling. To identify the factors, categories and concepts were first extracted
through interviews. The result of this stage yielded 31 axial codes and 358 open codes. Next, in the following stage, the
Delphi technique was applied, through which causal, contextual, intervening, strategic, and consequential conditions were
screened across three rounds. Ultimately, consensus was reached on 102 open codes and 31 selected codes. Finally, structural
equation modeling and partial least squares were employed using Smart PLS software for the modeling stage. The findings
of the research indicated that the competency model of knowledge-based companies is formed under 7 causal conditions, 4
contextual conditions, 6 intervening factors, and 6 strategies. Ultimately, 7 major consequences for knowledge-based
companies located in incubators and science and technology parks were identified. These consequences, in order of priority,
include organizational growth, improvement of organizational strategic thinking, resilience of human resource processes,
improvement of organizational conditions, organizational outcomes, enhancement of organizational efficiency, and an
increase in the level of organizational competitiveness. Based on the results of this research, it can be concluded that in the
process of competency modeling for knowledge-based companies located in incubators and science and technology parks,
attention should be given to a wide range of factors, criteria, and sub-criteria in order to achieve appropriate results and
maximize productivity.
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Extended Abstract

Introduction

The growing dynamics of the global economy in recent decades has highlighted knowledge and intellectual
capital as fundamental drivers of organizational and national development. Within this framework, knowledge-
based companies (KBCs) have emerged as critical engines for innovation, entrepreneurship, and
competitiveness (Jackson & Hitt, 2003). These firms play a pivotal role in improving productivity, embedding
knowledge in new products and services, and generating wealth while sustaining economic growth (Mahdi et
al., 2019). To survive in competitive and uncertain markets, KBCs require not only continuous innovation in
products and processes but also the development of organizational competencies that ensure strategic resilience
and sustainability (Armanmani & Shafiei, 2017).

Competency-based approaches to organizational management have gained prominence as they integrate skills,
knowledge, and attitudes into coherent frameworks that enable organizations to achieve superior performance
(Abedini et al., 2021). Scholars have demonstrated that well-designed competency models support better
decision-making, enhance innovative capacity, and contribute to the creation of sustainable competitive
advantage (Gravand & Nejati Pilehroud, 2023; Van Luu & Chromjakova, 2024). In particular, the emphasis
on competencies as non-imitable and non-substitutable assets provides organizations with the ability to
differentiate themselves in highly dynamic environments (Lyapina et al., 2021).

In Iran, as in other developing economies, KBCs have been considered central to implementing knowledge-
driven policies and achieving economic resilience. However, several challenges, such as managerial
inefficiencies, limited access to advanced technologies, and weak legal and institutional frameworks, hinder
their effectiveness (Rahimi Kaloor & Azarbayejani, 2021). Addressing these limitations requires the
development of competency models tailored to the context of KBCs, especially those embedded in incubators
and science and technology parks, which serve as hubs for innovation and entrepreneurial activity (Anabestani
et al., 2022).

The literature underscores the need for multi-dimensional competency models that consider internal resources,
technological capabilities, strategic thinking, and contextual constraints. For instance, prior research on the
competency models of managers in Iran’s oil and petrochemical industries emphasized the role of strategic
competencies, human resource development, and managerial foresight in sustaining competitive positions
(Ramazani Panah et al., 2020; Ramezanpanah et al., 2020). Likewise, research in the field of human
resource management highlighted that competency-based frameworks in public and private organizations
enhance talent retention, organizational agility, and long-term sustainability (Farahani Majid et al., 2023;
Salimi Bazneshini et al., 2022).

International studies also emphasize the importance of knowledge-based assets and innovation ecosystems in
fostering sustainable competitiveness. Universities and research institutions, through their strategic knowledge
management practices, provide critical support to KBCs in leveraging intellectual resources (Istikhoroh &
Ardhiani, 2022). Furthermore, adopting modern digital technologies in knowledge management processes
contributes to improved organizational learning, faster innovation cycles, and enhanced adaptability (Lyapina
et al., 2021). Studies also confirm that entrepreneurship, innovation, and strategic agility are strongly tied to
the design and application of competency frameworks (Pooramini & Ebrahimpour, 2023; Yar Ahmadi et al.,
2023).
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Based on this perspective, the present study aimed to model the competencies of KBCs operating in Iran’s
incubators and science and technology parks using a structural equation modeling approach. By integrating
qualitative and quantitative methods, this research identified key causal, contextual, and intervening factors,
along with relevant strategies and outcomes, to construct a comprehensive competency model aligned with
both local and global requirements (Kandarani et al., 2025; Lubis et al., 2024; Mlaouhi et al., 2022;
Paimaneh et al., 2024).

Methods and Materials

This study followed a mixed-methods design with qualitative and quantitative phases. In the qualitative stage,
interviews were conducted with 12 experts to identify initial categories and competency dimensions. Through
open and axial coding, 358 open codes and 31 core categories were extracted. The Delphi technique was
subsequently applied in three rounds to refine and validate the categories, resulting in consensus on 102 open
codes and 31 selective codes.

In the quantitative stage, the statistical population included managers and experts familiar with the

competencies of KBCs in incubators and science and technology parks. Using Cochran’s formula for an
unknown population, a sample size of 384 respondents was determined. Random sampling was employed.
Data were collected through a researcher-developed questionnaire validated by experts, with reliability
confirmed by a Cronbach’s alpha of 0.852 and content validity established via AVE measures.

Data analysis was conducted using structural equation modeling (SEM) and partial least squares (PLS) with
Smart PLS software. Measurement model validity was assessed using convergent and discriminant validity
criteria, and structural model fit was evaluated through indices such as R? and GOF.

Findings

The results of the qualitative phase indicated that the competency model of KBCs could be structured around
seven causal conditions, four contextual conditions, six intervening factors, and six strategies. In terms of
consequences, seven major outcomes were identified, including organizational growth, improvement of
strategic thinking, resilience in human resource processes, enhancement of organizational conditions,
organizational outcomes, efficiency improvement, and increased competitiveness.

Descriptive statistics of the sample showed that 53.38% of respondents were male and 46.61% female. Age
distribution revealed that 11.71% were under 30 years old, 40.36% between 30 and 45, and 47.91% above 45
years. Regarding education, 55.46% held a bachelor’s degree, 35.15% a master’s degree, and 9.37% a
doctorate.

Reliability and validity assessments demonstrated robust measurement properties, with all AVE values
exceeding 0.5 and composite reliability greater than 0.7. The GOF index achieved a value of 0.542, surpassing
the threshold of 0.36, indicating strong overall model fit. Factor loadings for causal, contextual, intervening,
and strategic dimensions confirmed significant relationships among constructs. The path coefficients revealed
that causal conditions strongly influenced the central phenomenon, while intervening and contextual factors
exerted indirect effects through strategies. Ultimately, strategies significantly impacted outcomes with a path
coefficient of 0.711.

Discussion and Conclusion

The findings of this study confirmed that competencies in KBCs are shaped by a complex interplay of causal,
contextual, and intervening conditions, which in turn guide the implementation of effective strategies leading
to desirable organizational outcomes. The emphasis on human resource competencies, strategic foresight, and
organizational adaptability aligns with previous studies that highlighted the centrality of human capital and
managerial capacities in sustaining knowledge-based firms (Abedini et al., 2021; Afsharnajad et al., 2021).
The role of contextual factors, such as industry-academia linkages and innovation culture, resonates with
findings that stress the importance of integrating research institutions and entrepreneurial ecosystems to
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enhance competitiveness (Anabestani et al., 2022; Sasani et al., 2019). Likewise, the identification of
intervening challenges such as regulatory barriers, economic instability, and weak managerial structures
mirrors previous observations on the constraints faced by KBCs in developing countries (Rahimi Kaloor &
Azarbayejani, 2021; Rahmani et al., 2021).

Strategies including strategic thinking, teamwork, networking, and learning centers were validated as effective
mechanisms to overcome challenges and leverage organizational competencies. These strategies correspond
with international research emphasizing the need for dynamic capabilities, knowledge-sharing networks, and
competency-based training programs in fostering sustainable competitive advantage (Lubis et al., 2024;
Mlaouhi et al., 2022).

Finally, the identification of key outcomes such as organizational growth, efficiency, and competitiveness
supports earlier findings on the positive relationship between competency development and long-term
organizational performance (Gravand & Nejati Pilehroud, 2023; Paimaneh et al., 2024; Van Luu &
Chromjakova, 2024). These results underline that the design of competency models should not only address
internal organizational requirements but also align with broader national and global goals, thereby positioning
KBCs as pivotal players in driving sustainable economic development (Farahani Majid et al., 2023;
Kandarani et al., 2025; Mahdi et al., 2019).

In conclusion, this study contributes to the growing body of knowledge on competency modeling in KBCs by
providing a validated framework tailored to the Iranian context. It highlights that achieving sustainable
competitive advantage requires integrated attention to human, organizational, and environmental factors,
combined with effective strategic actions. The results demonstrate that a comprehensive competency model
can serve as both a diagnostic tool and a practical guideline for managers, policymakers, and stakeholders
committed to enhancing the role of KBCs in national and international innovation ecosystems.
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