Quarterly Scientific Journal of National University of Skill

Winter 2025, Vol. 21, No. 4, p. 337-365

Journal Homepage: https://karafan.nus.ac.ir/?lang=en

National
University

d-:10.48301/KSSA.2024.433979.2

Identification and Analysis of Technological Needs in the
Sesame Product Manufacturing Industry Using Fuzzy

FMEA Method

Habib Zare1*", Mina Zare2, Ali Saffari Darberazi3

1Associate Professor of Industrial Management Department, Yazd University, Yazd, Iran.
ZMaster of Business Administration, Yazd University, Yazd, Iran.
3Assistant Professor of Bam Higher Education Complex, Bam, Iran.

ARTICLE INFO

ABSTRACT

Article Type:
Original Research

Received: 01.14.2024
Revised: 05.10.2024
Accepted: 07.06.2024

Keyword:

Technology

Technology Management
Technological Requirements
Fuzzy FMEA Approach

*Corresponding Author:
Habib Zare

Email:
zarehabib@yazd.ac.ir

Given the rapid technological advancement in modern societies, many
organizations recognize the use of technology as a key competitive advantage.
This trend enables organizations to optimize their processes and deliver
higher-quality services and products to customers in a timely manner. Despite
the various challenges faced by industries in Iran, identifying technological
needs and efforts to address them through methods such as knowledge
transfer and technology transfer can pave the way for the growth and
advancement of industries. Yazd Province, as one of the industrial hubs inIran,
plays a significant role in the country's economy with industries such as the
sesame products industry. This research focuses on identifying technological
needs in the sesame production sector and evaluating them using the fuzzy
FMEA approach. Additionally, a partial examination of the role of knowledge
in addressing these needs was conducted. For the implementation of this
research, interviews were first conducted with industry experts, and then the
obtained information was analyzed. Accordingly, 50 of the most important
technological needs were identified, some of which are mentioned in this
study. Subsequently, questionnaires were designed to implement the fuzzy
FMEA approach and prioritize the most important technological needs. The
findings indicated that technological needs including the non-uniformity of
tahini texture (386.62), sesame moisture content exceeding 5% (279.17), and
the saltiness of tahini (261.29) are the most important technological needs
based on the RPN score. This research identified technological needs in the
sesame product industry and utilized the fuzzy FMEA approach to evaluate
them. Additionally, the initial categorization of technological needs indicated
that most needs are related to customer tastes and preferences and the
production of sesame derivatives. The results demonstrated that employing
the fuzzy FMEA method can effectively uncover potential failure modes and
their effects. Moreover, it can be influential in providing a clearer explanation
of the extent of their impact on failures associated with a technological nature.
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EXTENDED ABSTRACT

Introduction

Technology significantly improves product quality and enhances organizational
services. Regular evaluation and awareness of emerging technologies are crucial for
fostering innovation in various aspects of business. Effective technology management
involves focusing on technological infrastructure, including people, software, hardware,
networks, and testing laboratories. Technology transfer; a strategy to bridge technology
gaps, begins with identifying technological needs. For the sesame industry, this research
aids in planning strategies for growth and success.

Methodology

In this research, initially, semi-structured interviews were conducted with 34 experts
from the sesame product industry in Yazd province to identify the technological needs of
this industry. The interview questions were collected through a review of previous
research. These questions aimed to cover various aspects of production, human resources,
customers, sales, suppliers, etc. The experts for the interviews in this section were
identified using snowball sampling technique. After identifying the technological needs, a
technology breakdown structure diagram, referred to as a technology tree, was drawn,
and the identified factors were classified. Subsequently, using the fuzzy FMEA (Failure
Mode and Effects Analysis) approach, the importance of each factor was determined
based on a five-point fuzzy Likert scale using a questionnaire distributed among the
experts. Then, the data was defuzzified, and the Risk Priority Number (RPN) was
calculated. Finally, the technological needs factors were prioritized based on the RPN
score. To complete the process of identifying technological needs, this research also
examined knowledge-based solutions for each factor from the perspective of experts, and
the results were analyzed.

Results and discussion

After conducting the semi-structured interviews with the experts in the sesame
product industry in Yazd province, the most important technological needs in this
industry were identified. These needs were categorized and formulated into a tree
structure. In the evaluation of the technological needs of the sesame product industry, 50
factors were identified and ranked using the fuzzy FMEA approach. The uneven texture of
sesame paste had the highest risk score (385.62), which was also confirmed during the
interviews with the experts. Following that, the moisture content of sesame paste over
5% and its saltiness were confirmed with risk scores of 334.67 and 279.17, respectively.
Furthermore, 22 selected knowledge-based solutions were discussed out of the 50
knowledge-based factors based on criteria such as expert opinions and the RPN score.
Based on the obtained results, it is suggested that sesame product manufacturing
companies in Yazd province address their technological needs and experience
improvements in the quality and performance of their products by utilizing advanced
technologies and improving production processes. Furthermore, using the fuzzy FMEA
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method as a powerful analytical tool can assist companies in identifying technological
needs and providing optimal solutions for performance improvement. Additionally,
considering the importance of technology as a competitive advantage factor, it is
recommended that organizations pursue the use of advanced technologies, create an
effective competitive environment, optimize their processes, and provide high-quality
and optimal services and products to customers. Improving the sesame paste structure is
one of the practical recommendations to prevent uniformity issues, achieved through
methods such as modifying the formulation and the amount of paste used. Furthermore,
investigating the production process and quality control can lead to improvements in the
sesame paste structure. These recommendations can enhance the quality of sesame
products, reduce material waste, and increase productivity in the production process.
Controlling sesame moisture contentis also an important solution for maintaining sesame
quality. For this purpose, methods such as using moisture control tools and determining
the acceptable moisture range can be employed. Moisture control helps preserve sesame
quality and reduces the likelihood of changes in texture and purity. Reducing the saltiness
of the paste is another practical recommendation that improves the overall quality of
sesame products. Methods such as using purified water and controlling the amount of
consumed salt can be employed to reduce saltiness. Additionally, investigating the
production process and quality control can contribute to reducing the saltiness of the
paste. Implementing these recommendations enhances the quality of sesame products
and reduces material waste.

Conclusion

The aim of this research is to identify technological needs in the sesame product
manufacturing industry. To achieve this, after forming an expert team, interviews were
conducted and analyzed to extract the mostimportant technological needs in this industry,
resulting in a total of 50 identified needs. Subsequently, using the fuzzy FMEA approach,
these factors were analyzed and ranked based on the RPN (Risk Priority Number) score.
These needs and their evaluations were reviewed and validated by experts. Then, by
providing questionnaires to the expert team, we sought to establish a connection between
the identified needs and the required knowledge. The experts were asked to discuss the
knowledge aspects related to these needs. In this study, using the fuzzy FMEA method,
technological needs in the field of sesame production in Yazd province were identified and
evaluated. Considering the various challenges faced by industries in our country,
identifying technological needs and striving to address them can pave the way for
industrial growth and progress. The results showed that the technological needs of
uniformity of sesame paste structure, sesame moisture content exceeding 5%, and
saltiness of the paste were the most important technological needs based on the RPN
score. Additionally, a partial focus was placed on the role of knowledge in addressing these
needs. The development of knowledge and technology has been proposed as one of the
most important solutions to address the identified technological needs. To promote
knowledge and technology development, improving the production process, training in
production techniques and quality control, developing up-to-date knowledge, and
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participating in seminars and conferences related to sesame production are
recommended. By implementing these recommendations, technical and specialized
knowledge in the field of sesame product manufacturing can be enhanced, leading to
improved production quality, increased productivity, and reduced production costs.
Moreover, knowledge and technology development enable the establishment of
connections between the industry, universities, and relevant organizations involved in
sesame production, contributing to the development of this industry.
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