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One of the most important issues in gas distribution companies in the
country is the multi-level agility of processes in their supply chains.
Therefore, the main purpose of this study was to investigate various
factors in process agility using the systems dynamics approach. The
statistical population of this research comprised of all managers of
seven provincial gas supply companies. In this research, the Delphi
method was used to identify the variables affecting process agility,
statistical tests were used to analyze the correlation between data, the
Dimtel method was used to classify the causal and effectual variables,
and dynamic system analysis was used for dynamic model analysis
and simulation. The validity of the model was measured based on
structural and behavioral validity tests. The results showed that due
to changes in performance, the cost of implementing changes in a
system varied in terms of cycle and in the later stages, the cost of
development increased. This delay also increased costs and reduced
development productivity. Moreover, the simulation illustrated that
process agility helped complete more tasks at a lower cost. The
dynamics model developed in this research can be used as a tool by an
organization to understand and analyze the effects of different rapid
development practices and supply chain management strategies.
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EXTENDED ABSTRACT

Introduction

In the current environment, agility means effective response to the changing and
unpredictable environment and using those changes as opportunities for organizational
progress. An agile organization is not easily destroyed by sudden changes; one of the goals
of agile organizations is to create satisfaction for customers and employees. The main
problem addressed in this research was how public companies that have a specific market
could provide their services to their customers in a more agile and flexible way. Therefore,
in this research, the main questions related to determining the characteristics of agile
organizations and criteria used to measure agile results. In this regard, the provincial gas
companies in the country were considered as the statistical population, and an attempt
was made to present a multi-level system model of agile processes in the supply chain
using the system dynamics approach and tested based on various parameters. In this
study, the objectives were to design a dynamic model to evaluate agility capabilities and
determine systemic variables and their cause-and-effect relationships, and to determine
how this systemic model can present process agility scenarios in the field of gas
distribution in the country.

Methodology

In this research, the goal was to design a model and template for agile processes using
the system dynamics method. First, the main factors in the field of process agility were
identified, and then the relationships between these factors were compiled and the agility
model was obtained in this field. The statistical population included all the employees of 7
gas distribution companies in the country, totaling 650 people. To determine the sample
size, Morgan's Table was used and the sample size was determined to be 242 people, using
random stratification sampling method. The research method was exploratory and applied
in terms of the type of goal and the method of data collection. First, by carefully examining
and studying the theoretical research literature and analyzing researchers' studies, agility
capabilities were identified. For this purpose, by reviewing the subject literature and
interviewing the experts of the provincial gas company, 10 agility capabilities and drivers
were identified. In the second part, to design a dynamic model, the agility capabilities of the
gas distribution field were analyzed using statistical methods. In the next section, the
Dematel method was used to draw the cause-and-effect relationships between the variables
in the system. Then, according to the drawn cause and effect diagram, model variables and
auxiliary variables were determined, and according to the identified variables, the state-
flow diagram of the dynamic model was drawn.

Results and discussion

To develop the agility system, three main levels of investment, providing new products,
customer satisfaction and its impact on the market were considered in this research. The
variable of accumulation level of operation and support was one of the aspects of agility in
the urban gas supply system. The operational input rate of this variable was related to
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various factors, including the level of organizational agility performance, the amount of
outsourcing and supply network participation, the success rate of operational projects, and
internal organizational participation. Another variable of the input rate to this system was
the input rate of the ability to measure and monitor the gas supply network, which was
influenced by two variables, the technology factor and the level of equipment control
reliability. The gas operation output rate was defined based on the functional level of the
organization's current operation, the operation loss factor and the time required for the
operational application of knowledge in the operation. In addition, the variable of internal
organizational participation was obtained from the two variables of employee participation
and the level of motivation for participation. Network reliability was an important variable
in the network operation and support process. This variable was influenced by the amount
of network failure level and the technology coefficient in creating reliability. The variable of
technology development level accumulation was another aspect of agility in the urban gas
supply system. The variable input rate of technology development level accumulation was
related to the two factors of implementing technology development projects and the level
of participation in technology development. The output rate of technology development
level accumulation was defined based on the coefficient of alternative technology in the
organization and the time required to apply technology.

Conclusion

The findings of the analysis of the research data revealed that environmental stimuli in
the form of components such as the amount of investment in learning, the amount of
investment in software technologies and providing more diverse services to customers
caused many changes in organizational agility. Therefore, to achieve the agility of the
organization, it is possible to satisfy customers by providing new services and products,
which leads to advertising by current customers and attracting new customers, and the
ability of the organization to provide new products and services based on increases in the
demands and needs of the customer. It is also possible to reduce the amount of accumulated
profit by increasing the investment in the whole system and invest in information
technology areas, which according to the output of the first scenario was determined,
leading to achieving a flexible organization. Moreover, by increasing the training courses for
new employees and old employees of the organization, it provided the basis for multi-
skilling of employees and advancing activities at a faster pace than before, ultimately
producing new products to the market faster and agility for the organization. Finally, the
results of this research showed that organizational agility in the gas industry was directly
dependent on the budget. Therefore, it is recommended that appropriate budget allocation
in this field is paid attention to.
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