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durian exportation causing the price to drop
significantly (National, 2020).

Failure Mode Effect Analysis (FMEA)
technique is one of the most widely used methods
in identifying risks in a system. For example,
FMEA technique was also used in service industry,
(Geum et al., 2011). Haur et al, (2013) performed

crop like Thailand. This research can still
potentially provide some useful knowledge or
benefits to those under developed and developing
countries.

In this research, a fuzzy FMEA technique
was used to identify the potential risk in the
supply chain process of the Monthong durian. The

FMEA risk analysis of the bird nest production
process. Voltarelli et al. (2018) applied the
technique to analyze the risks of sugar cane
harvesting,

However, there were two drawbacks of
using the FMEA technique alone. First, the risk
assessment of products or systems based on Risk
Priority Number (RPN) values could cause real-
world problems Since in real life events, not all
factors were equal. Second, the FMEA technique
was too dependent on the experience of the
experts (Liu & Zhou, 2014). Therefore, FMEA
technique has been widely merged with fuzzy
techniques to overcome the limitations of the
traditional FMEA technique.

; There have been many studies that adopted
the fuzzy FMEA techniques. Wessiani and,
Sarwoko (2015) used the fuzzy FMEA technique
to assess the risk of the poultry feed industry. It
was found that the traditional FMEA technique
identified 89 risks in animal feed production. But
when using the fuzzy technique, it was found that
there were only 39 risks that should be dealt with.
Yin et al. (2019) used fuzzy algorithms to control
the speed and degrees of unmanned machinery
that was used to grow rice, resulted in an
improvement in accuracy and a reduction of errors
in the path of rice cultivation that may occur.
Moreover, fuzzy FMEA techniques were applied
in various applications such as planning risk
management evaluating organic rice risks in the
supply chain (Rohmah et al, 2015), and
evaluating marine supply chain risk (Wan et al.,
2019). The used of fuzzy technique FMEA
provided reasonable results for arranging these

risk-prieritythis risk priority,

analysis was made to the entire supply chain of
durian related business. The focus was on durian
plantation stage,

A

Literature Review

; -At present, the trend of a healthy and

environmentally friendly is becoming more and
more popular with consumers and manufacturers.
The world was becoming more aware of food,
health, and safety, making organic food more
popular. In Thailand, one of the most popular
organic products was rice. Unfortunately, organic
rice has very low productivity compared to normal
farming and there are many several risks. Whether
it is the characteristics of the species, seasons
changing. All of these factors are difficult to
control for agricultural products (Paveerat &

o U U J A ) W ) _J

Thammanoon, 2020). In general, the agro-product
industry was already very risky compared to other
industries, regardless of the weather. fluctuation
of agricultural object prices, and financial
uncertainty in investment of this industry. Several
studies have been conducted to assess and identify
risks in the industry by using FMEA tool (Peyman,
et al., 2020). The agricultural technology
management system has certain role in promoting
the development of agriculture (Yu et al,, 2020)
whether it is a matter of raise agricultural
productivity or increase agricultural demand for
land (McGowan & Vasilakis, 2019).

A widely used risk management tool in
engineering was the Failure Mode and Effect
Analysis (FMEA) as it was a technique that could
identify and eliminate potential failures in systems
(Ahmet & Mehmet, 2012). In addition, FMEA can
be applied in a wide variety of industries, such as

; To our knowledge, there has not been any
study that attempt to rank risks of any agriculture
commodity crop during the plantation stage. Even
as of now, there are still some countries whose
economy rely heavily on agricultural commodity

www.psychologyandeducation.net

in agriculture, the FMEA technique was used to
prioritize the risks that might affect the cultivation
of oyster mushroom (Andriansyah et al,, 2019).

A

The fuzzy FMEA model is the mosts -

popular approach that assesses the shortcomings

[Formatted: Font: 12 pt
[Formatted: Font: 12 pt
[Formatted: Font: 12 pt
[Formatted: Font: 12 pt
[Formatted: Font: 12 pt
[Formatted: Font: 12 pt
[Formatted: Font: 12 pt
[Formatted: Font: 12 pt
[Formatted: Font: 12 pt
[Formatted: Font: 12 pt
[Formatted: Font: 12 pt
[Formatted: Font: 12 pt
[Formatted: Font: 12 pt
[Formatted: Font: 12 pt
[Formatted: Font: 12 pt
[Formatted: Font: 12 pt
[Formatted: Indent: First line: 0 cm
“ [Formatted: Font: 12 pt
[Formatted: Font: 12 pt
[Formatted: Font: 12 pt
[Formatted: Font: 12 pt
[Formatted: Font: 12 pt
[Formatted: Font: 12 pt
[Formatted: Font: 12 pt
[Formatted: Font: 12 pt
[Formatted: Font: 12 pt
[Formatted: Font: 12 pt
[ Formatted: Justified
[Formatted: Font: 12 pt

6351

0 A A A A A A A




PSYCHOLOGY AND EDUCATION (2021) 58(1): 6350-6360

ISSN: 00333077

of RPN. Several fuzzy FMEA techniques have
been widely used to overcome the problems of
traditional FMEA (Khuankrue et al, 2017). The
obvious benefit of the fuzzy FMEA in this study
was to take care of imprecise and vague
judgement (Srivastava et al,, 2018).

Methodology,

In this research, the entire supply chain of

A

: There  were typically four main
stakeholders in the supply chain of Monthong
durian. Those were consisted of the supplier, the
manufacturer, the distributor and the retailer, The
roles for each stakeholder were described below:

1. Supplier

In this stage, the most relevant
stakeholders were,_the farmers who grow durian
trees. Their responsibility was categorized into 4
main duties consisted of surveying the area to

Monthong durian was established. Stakeholders
along the supply chain were interviewed to
identify functions and risks of durian-related
business starting from the plantation stage based
on (Wessiani & Sarwoko, 2015).

; Once the risks were identified, the values
of Severity (S), Occurrence (O) and Detectability
(D) were assessed by stakeholders. Then, the
calculation of the fuzzy risk priority numbers was
done following (Gan et al., 2011), Stakeholders’

plant the Monthlong durian, planting the durian,
caring and maintenance, and harvesting the
durian.

2. Manufacturer,

; The main function of the manufacturer
was to add the value to the durian bought from the
supplier by processed them to increase product
value. Moreover, products had to be certified by
acquiring safety standard in order to be able to
export them to foreign countries.

3. Distributor

A
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weights were assessed and the Fuzzy Risk Priority
Number (FRPN) for each risk was calculated. The
defuzzified values were calculated using the Mean
of Maxima method (MOM) selected out of the
three types of the Maxima method including the
First of Maxima Method (FOM), the Last of
Maxima Method (LOM), and the MOM. The
MOM had the advantage of better covering all the
data and valuations than the FOM and the LOM
(Ozdemir, 2010).

The defuzzified values were calculated by using
Maxima method which categorized into 3 types
which including first of Maxima Method (FOM),
last of Maxima Method (LOM), and mean of
Maxima Method (MOM). In this research, the
Mean of Maximum technique (MOM) was chosen
to be used as tool to gnalyse, the data due to this

In Thailand, the stakeholder who bought

A A

durians from the farmers was called "Long".

A Y =2

Longs were the middlemen in this supply chain.
They made advanced contracts with farmers
before harvesting durians to ensure that they had
sufficient durian supply for their customers. They
were required to pass the safety standard before
exporting any good internationally.

—4. Retailer

Retailers can traditional

range from

Formatted:

Font:

12 pt

Formatted:

Font:

12 pt

Formatted:

Font:

12 pt

Formatted:

Font:

12 pt

Formatted:

Font:

12 pt, Font color: Auto

Formatted:

Font:

12 pt

Formatted:

Font:

12 pt, Font color: Auto

Formatted:

Font:

12 pt

technique had the advantage of covering all the
data and valuations. In contrast of FOM and LOM
which covered only low and high value
respectively.

Results and Discussion

Supply Chain of Montﬁong Durian Products
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