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Background and purpose: The importance of commercialization, becoming a global village
and the need to communicate with the world, has caused a look at the technical knowledge
category of human resources. The purpose of the research is to provide a model of the technical
knowledge network of human resources in the pharmaceutical industry for internationalization.
Research method: This research was conducted qualitatively and quantitatively in terms of
fundamental-applied purpose. In the qualitative part, the statistical population included experts
familiar with the subject. The statistical population of the quantitative part was formed by the
managers and experts of the pharmaceutical industry of Tehran province, and the stratified
random sampling method and the data collection method was a questionnaire. Structural model
software was used for data analysis.

Findings: The final model includes the dimensions of the internal environment of the
organization, the external environment of the organization, development and research,
production of technical knowledge, commercialization, society and market needs, the latest
state of technological progress and production and market in commercialization, strategic
planning, network development, Threats, opportunities and limitations in foreign markets and
the process of internationalization.

Conclusion: The presented model is an answer to the real problem of pharmaceutical
companies, and paying attention to the steps of the model can provide policymakers with the
necessary knowledge and insight for the optimal allocation of resources.

Keywords: technical knowledge of human resources, internationalization, pharmaceutical
industry
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Introduction

The contemporary work environment is undergoing rapid transformation, necessitating the
adaptation of new work methodologies and the elevation of skill requirements for human
resources (Pourhossein et al., 2023). Highly skilled and experienced human resources,
characterized by advanced cognitive capabilities, not only enhance the value of other
organizational assets but also facilitate informed decision-making, process optimization, and the
provision of effective solutions in the face of challenges and crises (Tsai, 2018). Consequently,
the significance of human resources in driving organizational and industrial success is
universally acknowledged, particularly in critical sectors such as the pharmaceutical industry.
The pharmaceutical industry is a significant and expansive sector, recognized as a crucial
determinant for national development. Pharmaceutical companies frequently engage in
international recruitment; for instance, numerous leading pharmaceutical and biotechnology
firms employ Indian nationals who possess robust skills in information technology and chemistry
(Gholami Avati et al., 2017). In this context, the technical expertise of the workforce represents a
product of intellectual endeavor, and one of the primary objectives of fostering intellectual
property is to enable the broader community to benefit from the creative insights and intellectual
contributions of individuals (Sarbazian, 2019). Commercializing technical knowledge thus
serves as a pathway toward internationalization.

The internationalization of companies necessitates the acquisition of requisite knowledge.
Organizational learning is a critical focus area within international business studies (Erickson et
al., 1997; Johansson-Wahlen, 2009). For policy-making institutions, understanding the dynamics
of internationalization is pivotal for the development of targeted support mechanisms that
address the specific knowledge and specialization requirements of small and medium-sized
enterprises (SMEs). Given the significant advancements made in the pharmaceutical sector by
global scientists and specialists, the technical expertise inherent in this industry holds the
potential for exportation to various countries, thereby generating substantial foreign exchange
revenue for those nations. However, our country has not achieved success in this regard. This
research aims to develop a comprehensive model for the commercialization of technical
knowledge derived from human resources in the pharmaceutical industry, facilitating
internationalization. The outcome is expected to enhance the nation's export revenues and
increase its share in global trade.

Research Method

This research serves a dual fundamental-applied purpose and employs both qualitative and
quantitative methodologies. Expert interviews within the relevant industry, alongside a
comprehensive review of pertinent articles and literature on technical manpower knowledge,
commercialization, and internationalization, facilitated the extraction of indicators associated
with each component of the proposed model. A questionnaire was subsequently developed based
on these indicators. The quantitative segment of the study targeted the statistical population
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encompassing all managers and specialists within the pharmaceutical industry of Tehran
Province, amounting to 739 individuals. Given that the variables or queries in the bi-valued or
multi-valued questionnaire were measured on an ordinal scale and considering the finite
population size, appropriate sampling methods were utilized to determine the sample size. The
calculated sample size was established at 253 individuals, incorporating an acceptable margin of
error. A stratified random sampling technique was employed for the distribution of
questionnaires. The reliability of the questionnaires was validated, and data analysis was
conducted using SPSS software along with PLS structural equation modeling software.

Finding

Subsequent to conducting interviews with pharmaceutical industry experts and analyzing
relevant literature, including articles and books pertinent to the research topic, indicators
corresponding to each component of the theoretical model were derived. Based on expert
insights and following the appropriate coding process, the conceptual model for the research was
formulated as depicted in Figure 1.

The process of

The internal internationalization

environment
of the

Society and market needs

The external The latest state of technological |
environmen progress and production Threats, opportunities, and
t of the constraints in foreign markets

Figure 1. Conceptual model of research

In the quantitative component of the study, a researcher-developed questionnaire was employed
to validate the proposed model. The significance level for the one-sample Kolmogorov-Smirnov
test conducted on all research variables was found to be less than 0.05, indicating that the
distribution of these variables deviates from normality. Based on the fit indices obtained from the
structural equation modeling and path analysis, the model demonstrated an adequate fit with the
research variables. Consequently, all relationships depicted in the conceptual model are
statistically significant.
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Conclusion

The current research indicates that the development model for the human resource technical
knowledge network during the internationalization process consists of 13 distinct stages. The
influence of both the internal and external environments of an organization on technical
knowledge has been elucidated in Lipponen's (2012) study. Moreover, Castellassi (2008) has
emphasized the significance of the internal environment on technical knowledge, while Sarholek
and Verspagen (2012) have explored the effect of the external environment on the success of
knowledge acquisition. It is evident that the identification of both external and internal
environments is critical for the enhancement of human resource technical knowledge within a
system.

The findings reveal that technical knowledge significantly impacts development and research. In
this context, Kanlos (2013) highlighted in his investigation of knowledge-based entrepreneurship
characteristics within the Greek technology sector that the contemporaneity of technical
knowledge in a system can substantially affect the development and research domains.
Additionally, the research established the influence of development and research on knowledge
production. Wang et al. (2022) demonstrated that one component of knowledge reproduction,
namely the development and research department within any organization, is affected by market
dynamics, which aligns with the findings of Suki et al. (2020). Their study assessed factors
affecting strategic planning in local organizations, and one of these factors identified was the
marketplace role. Another significant finding from this research indicates that strategic planning
facilitates internationalization, corroborating Agnew's (2013) conclusions, which underscored the
impact of strategic planning on internationalization. Furthermore, internationalization contributes
to network development. Based on these results, it is recommended that the Ministry of Health
formulate a strategic plan focused on the technical knowledge of workforce in the
pharmaceutical industry aimed at achieving internationalization. Additionally, the government
should implement comprehensive policies that foster a conducive environment for highly skilled
personnel in large foreign enterprises operating within the Iranian market. This should include
cooperation, provision of services, and legal support to facilitate the establishment of strategic
agreements between domestic and international companies.
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