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Abstract: Accurate calculation of the cost of products, especially in
manufacturing industries, is of particular importance, and traditional
management accounting tools face limitations in this regard. The
purpose of this research is to implement and compare three costing
systems, including the traditional system, the activity-based costing
system (ABC), and the fuzzy logic activity-based costing system
(Fuzzy ABC), in Shargh Sanat Neyshabur Company. The present
research is of an applied type with a descriptive-survey method. The
data were collected through a review of financial documents,
structured interviews, and analysis of the company's accounting
documents in 1401 and analyzed using Excel and MATLAB software.
The mean difference test and analysis of variance were used to test the
hypotheses. The results showed that there is a significant difference
between the traditional system and ABC in determining the cost, but
no significant difference was observed between the traditional system
and fuzzy ABC. Also, the comparison of ABC and Fuzzy ABC also
indicated a significant difference. In this study, the ABC system was
the most accurate costing method in the company's real conditions. On
the contrary, the use of fuzzy logic without adapting to the production
time structure has led to a decrease in the accuracy of the information
and reduced the efficiency of the model. Therefore, the use of the ABC
system in an independent and localized form in similar industries is
recommended.
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Extended Abstract

Introduction

Correct calculation of product cost and product selling price, improving the production process,
eliminating redundant activities, identifying cost drivers, identifying value-added activities and
consequently eliminating valueless activities, planning operations and determining the business
strategy of the economic unit, and correct performance measurement require information that
activity-based costing (ABC) provides much better than traditional management accounting
systems. Activity-based costing identifies the cost drivers, that is, the main activities, by analyzing
the economic unit and the processes involved. Many companies have chosen and implemented the
activity-based costing method in order to improve the costing of their products. Many companies
have found that by using activity analysis to provide a detailed description of specific performance
activities, they can improve planning, product costing, operations control, and management
control. By analyzing activity, the company achieves a basis through which it can implement
activity-based management (ABM) and activity-based costing (Jalili & Ashrafi, 2015).

Theoretical framework

In recent years, due to the progress and increasing development of organizations in various
dimensions and the increase in the complexity and diversity of activities, a fiercely competitive
situation has been created in the economic environment. Understanding these changes and
measuring their effects on organizational costs is of great importance. These conditions require
that organizations, in order to achieve their goals, need an accurate and desirable information
system so that they can combat these changes and provide accurate, relevant and timely
information to the organization's managers. It is obvious that organizations cannot have a proper
position in the current competitive situation without accurate information about their cost structure
(Rajabi, 2011). Although about 16 years have passed since the introduction of the time-based
activity-based costing system, this technique has been used in Iran to a very limited extent. On the
other hand, traditional costing systems do not provide information on the cost of products and
other information needed for economic and financial decision-making. In this case, not only is the
cost of products not accurately determined, but it also makes management decisions based on cost
information such as accepting or rejecting an order, producing or not producing a new product,
and budgeting difficult (Zare & Namazi, 2017). The main objective of this study is to implement
fuzzy logic-based activity-based costing in Shargh Sanat Neyshabur Manufacturing Company as
a case study.

Methodology

The present study is classified as descriptive-survey research in terms of purpose, application, and
method, in which an attempt is made to test the effectiveness of different costing systems by
analyzing real data from a manufacturing company. By choosing the case study method as a
research strategy, it was possible to examine the phenomenon in depth and in a multifaceted
manner in a real context. This type of research design, considering the complexity of the cost
structure and the diversity of the activities of Shargh Sanat Neyshabur Manufacturing Company,
is considered the most appropriate method for the comparative evaluation of costing systems.
Focusing on analyzing activities and cost drivers, along with the use of fuzzy analysis methods,
allowed the researcher to examine different dimensions of cost allocation in the form of
operational scenarios.
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Discussion and Results

In this study, an attempt was made to calculate the cost of products more accurately by
implementing and applying an activity-based costing system in Shargh Sanat Company and using
actual data so that its advantages and benefits could be analyzed. Also, using fuzzy logic, the
uncertainty of data in the activity-based costing system was reduced and a system called fuzzy
activity-based costing was designed. The results of the statistical test of the questions related to
the cost of each of the traditional costing systems, activity-based costing, and fuzzy activity-based
costing show that: Question 1: Is there a significant difference between the cost information of
products based on the traditional industrial accounting system and the cost of the activity-based
costing system? The results also show that there is a significant difference between the traditional
costing system and the activity-based costing system. Also, by examining the research findings, it
can be concluded that in the traditional costing system, underreporting the cost of products will
lead to incorrect management decisions.

Conclusion

It can be said that the theoretical advantage of fuzzy logic in reducing uncertainty does
not necessarily lead to improved accuracy in practice and in all industries, unless the fuzzy
model is fully localized. The final result of the research emphasizes the fact that the choice
of costing method cannot be made independently of the operating conditions, cost
structure and process characteristics of each industry. In the industry under study, the ABC
system was able to provide more accurate information on the cost of products and paved
the way for improving management decisions and eliminating non-value-added activities.
Therefore, the deployment of this system in manufacturing companies with similar
characteristics is recommended. The findings also showed that new models such as Fuzzy
ABC require a detailed assessment of compliance with industry requirements and
sensitivity analysis to key variables before practical implementation. The following are
practical suggestions based on the research results.
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