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The aim of this study is to present a model of the interactive control system in
knowledge-based companies. In the current research, three Type 11 knowledge-based
manufacturing companies active in the field of advanced machinery and equipment
production in East Azerbaijan Province were studied. Accordingly, this research
follows a case study strategy, with data collection conducted from a defined statistical
population. Additionally, the research employs a developmental research strategy. For
the analysis of data obtained from questionnaires, the coding procedure, in line with
statistical requirements, was conducted using the SPSS.V24 software, and the PLS.V3
structural equation software was used for both descriptive and inferential statistics,
applying linear and multiple regression. The statistical population of this research
includes managers of Type | and Type Il knowledge-based manufacturing companies
and faculty members from the University of Tehran's Department of Business
Management, particularly those specializing in policy-making. The sampling method
used in this study was snowball sampling. The results of the research indicate that
regulatory uncertainties significantly impact the interactive control system of projects
(0.896), technological uncertainties impact the interactive control system of projects
(0.140), human and social uncertainties impact the interactive control system of
projects (0.225), economic and market uncertainties impact the interactive control
system of profit planning (0.476), environmental uncertainties impact the interactive
control system of brand profitability (0.643), and strategic uncertainties impact the
interactive control system of intelligence (0.821).
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EXTENDED ABSTRACT

Introduction

Management control systems (MCS) play a pivotal role in ensuring the success of organizations
by providing necessary mechanisms for monitoring and guiding activities to align with pre-defined
objectives. These systems are essential in knowledge-based companies, where the landscape is often
characterized by high uncertainty in technology, markets, and regulations. The interactive control system
(ICS), a part of MCS, enables organizations to manage uncertainties dynamically by promoting strategic
learning and flexibility (Nani & Safitri, 2021).

Recent studies have explored the application of ICS in different industries, demonstrating its
capacity to adapt to various uncertainty factors, such as economic, regulatory, and environmental
uncertainties (Asadpanah et al., 2021). ICS fosters interaction between managers and employees, facilitating
decision-making processes that align with rapidly changing business environments. In knowledge-based
companies, where innovation and technological advancements are key, ICS plays a vital role in navigating
these uncertainties by ensuring that the strategic direction remains aligned with the organizational goals
(Farajollahi et al., 2021).

The study aimed to develop and present an ICS model tailored for knowledge-based companies
operating in a highly dynamic environment. This research is significant because it focuses on knowledge-
based companies in Iran, which face specific challenges such as regulatory uncertainties and economic
fluctuations (Deveci et al., 2021). By focusing on these challenges, the study contributes to the growing
body of literature on the application of ICS in knowledge-driven industries.

Methods and Materials

The study employed a mixed-method research approach, combining qualitative and quantitative
data collection techniques to develop the ICS model. The research was conducted in three Type Il
knowledge-based manufacturing companies located in East Azerbaijan Province, Iran. These companies
are engaged in the production of advanced machinery and equipment.

The qualitative phase involved in-depth interviews with key stakeholders, including managers and
policymakers from both the companies and academic institutions. Data were collected through snowball
sampling, targeting experts in business management and policy-making, particularly those specializing in
knowledge-based companies. The qualitative data were analyzed using thematic coding to identify key
concepts and categories related to the control systems and the uncertainty factors impacting these
companies.

The quantitative phase utilized survey data collected through structured questionnaires, which
were developed based on the qualitative findings. The survey was distributed to a larger population,
including managers of knowledge-based companies and academic experts. Structural equation modeling
(SEM) was employed to analyze the relationships between the identified uncertainty factors and the
components of the ICS.

Data analysis was performed using SPSS V24 and SmartPLS V3 software. The analysis included
both descriptive and inferential statistics, with linear and multiple regression techniques used to assess the
significance of the relationships between the variables.



Findings and Results

The findings of the study indicate that several uncertainty factors have a significant impact on the
implementation and effectiveness of ICS in knowledge-based companies. These factors include:

o Regulatory uncertainties: These had the highest impact on the interactive control system of
projects, with a path coefficient of 0.896. This suggests that changes in laws and regulations
significantly affect the ability of companies to manage their projects through interactive controls.

e Technological uncertainties: The effect of technological uncertainties on project control systems
was moderate, with a path coefficient of 0.140. This highlights the importance of technological
advancements and innovations in shaping project management strategies.

« Human and social uncertainties: These factors influenced the control systems with a path
coefficient of 0.225. Human resource issues such as team composition, skills, and organizational
culture were found to be crucial in managing projects.

« Economic and market uncertainties: These factors had a path coefficient of 0.476, indicating a
strong influence on profit planning control systems. Fluctuations in currency exchange rates and
inflation were found to be particularly impactful.

« Environmental uncertainties: With a path coefficient of 0.643, environmental factors such as
competition and market dynamics significantly affected brand profitability control systems.

« Strategic uncertainties: The effect of strategic uncertainties on intelligence control systems was
measured at 0.821, suggesting that changes in business strategy and long-term planning had a
significant impact on the control systems used to manage intelligence within the company.
Discussion and Conclusion
The results of this study underscore the importance of ICS in helping knowledge-based companies

navigate various uncertainties. The findings align with previous studies that have emphasized the role of
ICS in promoting strategic learning and enabling companies to adapt to dynamic business environments.

One of the key contributions of this research is its focus on regulatory uncertainties, which were
found to have the highest impact on project control systems. This finding is particularly relevant for
knowledge-based companies in Iran, where changes in government policies and regulations frequently
impact business operations. Given the significant influence of these uncertainties, it is recommended that
companies invest in improving their compliance and regulatory monitoring capabilities to enhance their
ICS.

Another important finding is the moderate impact of technological uncertainties, which suggests
that while technology is a crucial factor in knowledge-based companies, its impact on control systems
may vary depending on the industry. This highlights the need for further research into how different types
of technological advancements impact ICS in various sectors.

The study also highlights the role of economic and market uncertainties, particularly in relation to
profit planning control systems. These findings are consistent with previous research that has emphasized
the importance of financial stability and market conditions in shaping business strategies. To address these
uncertainties, companies should consider implementing robust financial planning and market analysis
tools as part of their ICS.

In conclusion, this study presents a comprehensive ICS model tailored to the needs of knowledge-
based companies operating in uncertain environments. The findings suggest that ICS can be a powerful
tool for managing various types of uncertainties, from regulatory and economic factors to human and
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technological challenges. By adopting a flexible and adaptive approach to ICS, companies can better
navigate the complexities of the business environment and achieve sustainable growth.
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