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Abstract: The purpose of the present study is to assess the risk in planning and
launching the production of the cylinder block of the Shahin automobile. This
research is exploratory, which seeks to determine the risk in planning and
launching the production of the cylinder block of the Shahin automobile in the
Saipa Company using the TOPSIS approach, risk matrix, and Monte Carlo
expert system. For this purpose, by reviewing articles and interviewing experts,
the conceptual model dimensions of economic benefit indicators, technology
benefit indicators, and technology readiness indicators were identified, each of
which had its sub-criteria. In this way, and using the TOPSIS method, rankings
were given in each of the identified indicators. The results of the study showed
that the most important criteria were obtained in the following order:
comparative advantage, technological knowledge, top management support,
certainty, profitability, security, rate of return on capital, necessary knowledge
and skills, observability, compatibility, sufficient financial investment, IT
standards, IT skills, complexity and technology infrastructure. Also, according
to the results obtained from the sum of the coefficients in each dimension, the
most important dimensions were identified, so that the order of the identified
dimensions was technological benefits, organizational factors, economic
benefits, and technological readiness. Furthermore, based on a Monte Carlo
simulation, 11 different cases were examined, which showed the accuracy of the
results about the severity of the identified risks.
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Extended Abstract

Introduction

As we enter the twenty-first century, organizations and individuals are experiencing new
phenomena and events that may have been growing for years. The introduction of information
technology in every field, the need for speed and responsiveness to customers, the increasing
changes in the market and consumer needs, and the need for greater flexibility in organizations
and production, are moving towards the concept of risk assessment in the organization. This
concept, which arose from the needs of new organizations, is actually among the most important
developments and new approaches in the field of management and organization in creating a
network in the physical and virtual fields, eliminating waste in the organization (Koulinas et al.,
2021).

Over the past two decades, risk management has emerged as one of the key factors in the
competitiveness and success of organizations and has received great attention from researchers
and experts in production and operations management (Wang et al., 2022). Risk assessment in the
production supply chain, as a composite concept, has also attracted the attention of many managers
and experts, and researchers are trying to present new angles on this emerging concept (Zhu et al.,
2022). Although many people have presented components and indicators of supply chain risk
assessment in less than a decade, in general, one group has focused on the main stages of risk in
the supply chain, namely procurement, manufacturing, and distribution, and has proposed risk
indicators, and another group has focused on the components affecting agility, namely drivers,
capabilities, and enablers, and has tried to evaluate the indicators of the risk component in the
supply chain (Cook & Mo, 2022).

The purpose of this research is to present and implement a multi-criteria TOPSIS decision-making
model, risk matrix, and Monte Carlo expert system approach, using a multi-criteria decision-
making approach to identify and assess project risks in planning and launching the production of
Shahin automobile cylinder block products to achieve strategies, strategic goals (cost, time, scope,
and quality of the project), strategic implementation, and ultimately the realization of the
company's vision and macro goals, through which the organization's limited resources are focused
on the main risks and projects and programs are prioritized in the face of risks.

Theoretical framework

One of the most important and challenging processes of a project is the project risk management
process. This process has a direct impact on the cost, time, and complexity of the project. Risk
identification creates the framework and foundation for risk management analysis. Therefore, it
plays a major role in the initial stage of risk management. Given that the number of new industrial
projects is increasing day by day and is developing, proper risk management is very important. In
recent years, many researchers have studied project risk identification. Project risk management
is a systematic process that includes identifying, analyzing, and responding to risks and aims to
minimize the occurrence of dangerous events (Dey, 2010). Risk assessment is estimating the
probability of an event occurring and examining its impact on the project (Dogan, 2021).

In their study entitled “Drivers of Green Supply Chain Management, Practices and Performance”,
Micheli et al. (2020) stated that, to date, very few studies have provided clear empirical evidence
on the actual impact of green practices on the performance of companies, especially in the context
of European manufacturing, and on the real impact of possible drivers on the implementation of
these practices. Therefore, this study aimed to analyze the moderating factors that influence the
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relationship between green supply chain and performance through a survey conducted in 169
Italian manufacturing companies belonging to a wide range of sectors. The analysis showed that
indicators related to green supply chain management have an impact on the efficiency and
competitiveness of the organization (Micheli et al., 2020). In a study conducted by Dubos and
Vorsmarty (2019) entitled “Selection of suppliers based on their ability to innovate green using a
data envelopment analysis approach”, they stated that supplier selection is one of the most
important factors determining success in achieving the goal of adopting green practices. The issue
of supply chain and its management has recently attracted the attention of industry managers. In
the supply chain, organizations are viewed as a network of different companies that work together
to create more added value for customers or end consumers. Increasing added value is possible by
increasing quality while reducing costs. Different organizations require materials, equipment,
facilities, and suppliers from other organizations to meet customer expectations, and the
performance of an organization is affected by the activities of other organizations that form its
supply chain. Given the importance of suppliers with green capabilities both in creating integration
throughout the value chain and in capabilities and aligning with growing global environmental
concerns, this study presented two phases of methodological research to determine the framework
for supplier selection. The first phase includes defining and identifying supplier selection criteria
based on their ability in green innovation. The second phase weighted the defined criteria and sub-
criteria using the data envelopment analysis approach and determined their order of importance.
The research result showed that the factor that was considered in supplier selection based on their
ability in green innovation. The criterion is having green capabilities and competencies (Dobos &
Vordsmarty, 2019).

Methodology

The present study is applied research in terms of its purpose, in which risk assessment is addressed
in planning and launching the production of Shahin automobile cylinder block. The statistical
population of the present study includes several senior managers, active, responsible experts of
Saipa Malleabel Company, and university professors in the field of risk assessment, numbering
10 people. The data required for this study were collected in three ways: library, referring to
documents, and field. In the field method, the data required for the study were collected using a
questionnaire and distributed among the statistical population. The designed questionnaire was
provided to all experts in the field of Saipa Malleabel Company's risk assessment who met the
requirements of expertise, including at least 35 years of age, at least 10 years of experience, and
at least a bachelor's degree. In this study, first, indicators were identified based on a literature
review, then data were analyzed based on the identified indicators using the TOPSIS method, risk
matrix, and Monte Carlo expert system to assess risk in the project of planning and launching the
production of Shahin automobile cylinder block in the studied company, Malleabel Saipa.

Discussion and Results

The overall objective of this research is to assess the risk in planning and launching the production
of Shahin automobile cylinder block in Malleabel Saipa Company using the TOPSIS approach,
risk matrix, and Monte Carlo expert system. In carrying out this research, the researcher did not
manipulate the variables and did not create conditions for the occurrence of events; rather, he
simply examined and described the existing phenomena as they are. For this purpose, by reviewing
articles and interviews with experts and confirming the validity and reliability based on the
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conceptual model, the dimensions of economic benefit indicators, technology benefit indicators,
and technology readiness indicators were identified, each of which had its sub-criteria. Thus,
organizational factor indicators including necessary knowledge and skills, sufficient financial
investment, top management support, economic indicators including certainty, profitability, and
rate of return on investment, technology advantage indicators including comparative advantage,
observability, security, complexity, and compatibility, technological readiness indicators
including information technology standards, information technology skills, and technology
infrastructure were identified, and thus, using the TOPSIS method, rankings were given for each
of the identified indicators.

Conclusion

According to the results obtained from the TOPSIS technique, the most important criteria
were, in order: comparative advantage, technological knowledge, top management
support, certainty, profitability, security, rate of return on investment, necessary
knowledge and skills, observability, compatibility, sufficient financial investment, IT
standards, IT skills, complexity and technology infrastructure. Also, according to the
results obtained from the sum of the coefficients in each dimension, the most important
dimensions were identified, so that the order of the identified dimensions was
technological advantages, organizational factors, economic advantages, and technological
readiness.

The simulation results showed that only a few capacity constraints (86 cases) are
potentially violated, because some capacities exist more than the need or the model has
allocated less capacity for them, and therefore, fluctuations within the considered range
do not affect them.
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